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SECTION A : 15T PUC SYLLABUS

Chapter 1:  Physical World

Natural sciences does not include

(a) Physics (b) Chemistry (c) Biology (d) Social Science
Principal thrusts in Physics are

(a) Unification (b) Reduction (c) Both (a)and (b)  (d) None of the
above

Attempt to explain diverse physical phenomenon in terms of a few concepts and laws is
called

(a) Unification (b) Reduction (c) Fusion (d) All of the
above

Classical Physics mainly deals with

(a) Microscopic phenomenon (b) Macroscopic phenomenon

(c) Atomic phenomenon (d) Heisenberg’s uncertainty principle
Among the following, choose the incorrect statement

(a) The microscopic domain of physics deals with the constitution and structure of matter
at the minute scales of atoms and nuclei

(b) Classical Physics deals mainly with macroscopic phenomena and includes subjects
like Mechanics, Electrodynamics, Optics and Thermodynamics

(c) Both of the above (d) None of the above

Phenomenon of neutron induced fission of uranium, which serves as a basis of nuclear
power reactors and nuclear weapons, was discovered by

(a) Hahn and Meitner (b) Einstein
(c) Neils Bohr (d) Nicholas Tesla

Among the following, the scientists are matched with their major contribution or
discovery. Which among the following is incorrectly matched?

A) Archimedes Principle of Buoyancy
B) Christiaan Huygens Wave Theory of Light
C) JCBose X-rays



10.

D) Albert Einstein Theory of Relativity
(a) A (b)B (c)C (d)D
Among the following scientists, the one who is credited for the contribution to theory of

condensed matter is

(a) Ernest Orlando Lawrence (b) C-V. Raman
(¢) Ernest Rutherford (d) Lev Davidovich Landau
Full form of LASER is

(a) Light amplification by shorted extraction of rays

(b) Light amplification by stimulated emission of radiation
(c) Long absorption of silent extraction of radiation

(d) None of the above

Choose the incorrect statement among the following in relation to the electromagnetic
waves.

(a) Electromagnetic force do not require intervening medium
(b) They act over large distances
(c) Electromagnetic force is weaker than the gravitational forces

(d) Electromagnetic forces may be attractive or repulsive

- Answer Keys -
1)d 2)c 3)a 4)2 5)d 6)a 7)c &) d 9b 10) ¢



Chapter 2 :  Units And Measurements

1. Choose the correct option.
(a)A most precise measurement may be most accurate
(b) A most precise measurement will necessarily be most accurate
(c) A most precise measurement will be less accurate
(d) A most accurate measurement will necessarily be most precise

2. 1 metre is the length of path travelled by light in vacuum during a time interval of of a
second of a second of a second of a second

1 1

(a) —————of asecond (b) —————— of asecond
299,972,458 299,792,548

(©) 1 of a second (d) L of a second
299,792,458 299,792,854

3. The kelvin is the fraction

1 . . .
(a) 573 of the thermodynamic temperature of triple point of water

1 . . .
(b) I of the thermodynamic temperature of triple point of water

(©)

7316 of the thermodynamic temperature of triple point of water i

(d) 2L73 of the thermodynamic temperature of triple point of mercury

4. 1" (second of arc) in radian is (approximately)
(a) 5.85x107° rad (b) 8.55x10°° rad
(c) 5.85x107 rad (d) 4.85x107° rad
5. The diameter of sun is 1.39x10°m. The distance of sun from earth is 1.496x10" m. The
angular diameter of sun is
(a) 1290" (b) 9210"
(c) 2190 (d) 1920"
6. The measured length of two rods are Iy = 30 cm + 0-5 cm and =20 cm + 0.1 cm. The
percentage error in difference of length of rods is
(a) 6% (b) 4% (c) 5% (d) 3%
7. Two resistors of resistances Ry = 300 + 3 ohm and Ry = 200 + 2 ohm are connected in
parallel. The equivalent resistance of parallel combination with error is
(a) [120 = 1.8] ohm (b) (120 = 1]Johm
(c) [120 £1.6] ohm (d) [120 £2.0] ohm



10.

11.

12.

13.

14.

15.

16.

If percentage error in measurement of quantities A, B. C and D are 1 %, 2%. 3% and 4%

A2B1/2
respectively, then percentage error in measurement of z = R is
(a) 5% (b) 4% (c) 6% (d) 8%
The number of insignificant zeros in 0.0048050
(a) 1 (b)2 (c)3 (d)4
The value of (3.8x10° +3.5x10%)with regards to significant figure
(a) 7.3x10° (b) 4.2x10° (c) 4.15x10° (d) 7.3x10°

2
The value of gravitational constant is G =6.67x10™" Nxm

-— Suppose we employ a new

system of units in which unit of mass is u kg, the unit of length B m and the unit of time
is vs. The value of gravitational constant in terms of new units is

(@) 6.67x10"" afy? (b) 6.67x10" o By

(c) 6.67x10" ap’y? (d) 6.67x10" "By

In Cesium clock 1 second is the time in which cesium - 133 atom, vibrate between two
hyperfine levels

(a) 9,292, 631, 770 times (b)9, 192, 361, 770 times

(c) 9,192, 136, 770 times (d) 9,192, 631,770 times

Least count error belongs to the category of

(a) Random error only (b) Systematic error only
(c) Neither systematic error nor-random error
(d) Systematic and random error both

A student measures the period of oscillation of a simple pendulum in successive
measurements, the reading turn out to be 1.93 s, 1.99 s, 2.06 s, 2.08 s and 1.95 s. A more
accurate way to write the measurement with error is

(a) (2.00£0.05) s (b) (2.03 +0.06) s (¢) (2.0£0.06) s (d (.03 +
0.1)s

Each side of a cube is measured to be 6.372 m. The total surface area of cube with
appropriate significant figures is

(2)2.5x10°m” (b) 2x10°m? (c) 243.6 m?2 (d) 251.3207
m2

Choose the correct statement

(a) A dimensionally correct equation need not be an actually correct equation

(b) A dimensionally correct equation may be an actually correct equation

(c) A dimensionally incorrect equation may be correct
(d) Both (a)and (b)



17.

18.

19.

20.

cm

A famous relation in physics with many printing errors, relates the moving mass m’ with
2

rest mass for a moving object with speed v is printed as m = o = The dimensional
1——
CZ
formula of n() and b are respectively (c is speed of light)
(@ [MLILT'] (b)) [MLIL®T®] (o) [MPL[LT?] (d) [M*],[LT ]
Parsec is a unit of
(a) Distance (b) Velocity (c) Time (d) Angle

If the size of atom is in the range of 10710 m t0 1079 m is scaled up to the tip of sharp pin
(assume tip of pin to be in the range of 1076 to 10'5m), Roughly, size of nucleus is

(a)0.1 A (b) 0.01 A (c) 0.001 A (d)10A

In a screw gauge, each main scale division is 1 mm and there are 200 divisions on the
circular scale. The least count of screw gauge is

(a) 0.05 mm (b) 0.005 mm (c) 0.05 cm (d) 0.005

- Answer Keys -

I)a 2)c 3)c 4d 5)d 6)a 7)b 8)a 9 ¢ 10) b
I1)a 12)d 13)d 14)1 15 c¢ 16)d 17)c 18)a 19)a 20)b



Chapter 3:  Motion In A Straight Line
Choose the correct statement
(a) Area under velocity-time graph gives the distance travelled
(b) Area under velocity-time graph gives the change in position
(c) Area under velocity-time graph gives average acceleration
(d) Area under velocity time graph gives change in acceleration
Choose the correct statement for one dimensional motion
(a) A constant speed in an interval must have non-zero acceleration in that interval
(b) With negative value of acceleration speed must decrease
(c) With negative value of acceleration speed may increase
(d) With positive value of acceleration speed must increase
A drunkard walking in a narrow lane takes 5 steps forward, 3 steps backward and then
stay for 1 s and repeat the same process again and again. Each step is 1 m long and
takes 1 s. The time taken by drunkard to fall in a pit 10 m away from start is
(a)45s (b)27s (c)30s (d)31S
The reaction time is the time interval in which a person
(a) Observe the things
(b) Think about the observations
(c) Observe the things and act
(d) Observe the things, think and act

A person driving a car with a speed of 72 km/h observes a boy crossing the road at a
distance of 100 m from the car. Driver applies the brakes and retards the car with a

retardation of 5 m/s2 and is just able to avoid this accident. The reaction time of driver
is

(a)2.0s (b)2.4s (c)3.0s (d)2.8s

In any realistic condition ( v-t ) and (a - t) graph cannot have sharp kinks at some points.
This implies that

(a) Both velocity and acceleration can change abruptly at an instant
(b) Both velocity and acceleration cannot change abruptly at an instant

(c) Only velocity cannot change abruptly at an instant but acceleration can change
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(d) Only acceleration cannot change abruptly at an instant but velocity can change

A ball is thrown vertically upward with a velocity of 20 m/s from the top of 160 m high
building. The time taken by ball to hit the ground is

(a) 8S (b) 10S (c)4s (d)6s

In which of the following cases an object can be considered as point object?

(a) Length of train in comparison to platform

(b) Length of engine in comparison to length of a small bridge

(c) A spinning cricket ball that turns sharply on hitting the pitch

(d) A -ailway carriage moving without jerks between two stations

The velocity time graph of a particle moving along a fixed direction is as shown in figure.
The average velocity of particle between 5 s to 10 s is

fTH

: —>1(s
0 5 10718
(a) 15.6m/s (b) 6.0 m/s (c) 8.9 m/s (d) 15.0 m/s

The velocity-time graph of a particle in one dimensional motion is as shown in figure.
Which of the following relation is correct for describing the motion of particle over time

interval ty to ty?

Y

1) Vt22 = Vtz1 + 2aaverage (tz - t1) 2)

1
vV, =V, +a tl—t2)+§a

average ( average (t 27 t1 )



11.

12.

13.

14.

15.

vV, —V,

3) v, =v, +a(t, —-t,) 4) a
2 1 tz_tl

average

A boy is standing on an open lift moving upwards with speed 10 m/s. The boy throws
the ball with speed w.r.t. lift is 24.5 m/s. In how much time the ball returns to the hand

of boy? (g= 10 m/sz)
(a) 10s (b)49s (c)7.5s (d)6s

Which of the following graphs can’t represent one dimensional motion of a particle?

X v .
% t 4$—’ t.
(i) (i)

Speed Total path
length
| IAZ, |
t
(i) (iv)
(a)1 (b) 11 (c) all the four (d)iv

A man walks on a straight road from his home to market 2.0 km away with a speed of
4.0 km/h. The stays in the market for 30 minute for purchasing and returns to home with
a speed of 6 km/h. The magnitude of average speed of whole journey is

(a) 4.0 km/h (b) 3.0 km/h (c) 4.5 km/h (d) 3.5 km/h
Two trains P and O of length 300 m and 500 m are moving on two parallel tracks each

with a uniform speed of 72 km/h in the same direction, with Q ahead of P. The driver of

train P decide to overtake train Q and accelerates by 2.0 m/s2, if after 40 s the guard of
P just brushes past the driver of Q, then the original distance between the trains

is

(a) 450 m (b) 650 m (c) 800 m (d) 1300 m

Two towns A and B are connected by a regular bus service with a bus leaving in either
direction every T minutes. A man cycling with a speed of 20 km/h in the direction from
A to B notices that a bus goes past him every 18 min in the direction of his motion and

8



16.

17.

18.

19.

20.

every 6 min in the opposite direction. The speed with which (assumed constant) buses
ply on road is

(a) 40 km/h (b) 60 km/h (c) 75 km/h (d) 80 km/h

Two stones are thrown up from the edge of a cliff 300 m high with initial speed of 10
m/s and 20 m/s. Which of the following graph best represents the variation of relative
position of second stone with respect to first stone till both the stones are in air? (neglect

air resistance) g = 10 m/s2

Graphically derivative coefficient means or differential

(a) Angle made by the line joining two points on the curve with x-axis
(b) Slope of the tangent line at any point on the curve

(c) Area enclosed under the curve

(d) Both (a) and (c)

A police van moving on a highway with a speed of 30 km/h and a thiefs car speeding
away in same direction with speed is 192 km/h. Thief in the car fires bullet on police
van. If muzzle speed of bullet is 150 m/s, then the speed with which bullet hits the w.r.t.
police van is

(a) 145 m/s (b) 130 m/s (c) 115 m/s (d) 105 m/s

The acceleration of a body starting from rest vanes with time as a = 2f + 3, where t is in
second. The speed of body at t =2 s, is

(a) 10 m/s (b) 12 m/s (c) 15 m/s (c) 18 m/s
The position of an object moving along x- axis is given by, x =10 + 15t + 5t2, where x

is in meter and t is in second. The velocity of body att =3 s is

(a) 15 m/s (b) 30 m/s (c) 40 m/s (d) 45 m/s



)b
11) b

2)c
12) ¢

3)d
13) b

4)d
14) ¢

- Answer Keys -

S5)c
15)a

6) b
16) a

7)a
17)b

8)d 9b 10)d
18)d 19)a 20)d

10



Chapter 4:  Motion In A Plane
Two vectors are said to be equal, if
(a) They have equal magnitude only
(b) Same direction only
(c) They have equal magnitude and same direction
(d) They have unequal magnitude and same direction
A null vector has
(a) Zero magnitude, specified direction
(b) Zero magnitude, arbitrary direction
(c) Non-zero magnitude, no direction
(d) Non-zero magnitude, arbitrary direction

To a person moving with a speed of 5 m/s towards east, rain appears to be falling

vertically downward with speed 5v3m/s. The actual velocity of rain is

(2)10 m/s at 30° with vertical (b) 20 m/s at 30° with vertical

(c) 10 m/s at 60° with vertical (d) 20 m/s at 60° with vertical

A vector can be resolved

(a) Only in two components (b) Only in three components

(c) In any number of components (d) Either two or three components

The magnitude of component of a vector

(a) Is always less than magnitude of vector

(b) Is always equal to magnitude of vector

(c) May be greater than magnitude of vector

(d) Is always greater than magnitude of vector

A motor boat is racing towards north at 25 km/h and the water current in that region
is 10 km/h in the direction of 60° east of south. The resultant velocity of the boat is
nearly

(a) 22 km/h (b) 12 km/h (c¢) 35 km/h (d) 26 km/h
In uniform circular motion, the centripetal acceleration is

(a) Due to change in magnitude of velocity only

11
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11.

12.

13.

14.

(b) Due to change in direction of velocity only

(c) Due to change in both magnitude and direction of velocity

(d) Neither due to change in magnitude of velocity nor due to change in direction
In circular motion, the direction of angular velocity is

(a) In the plane of circle (b) Perpendicular to plane of circle
(¢) In the direction of velocity (d) In the direction of acceleration
The shape of the trajectory of an object is determined by

(a) Acceleration only (b) Velocity of projection only

(c) Initial position and initial velocity only

(d) Initial position, initial velocity and acceleration

Which of the following vector operation is meaningful?

(a) Multiplication of any two vectors (b) Adding any two vectors

(c) Adding a component of vector to the same vector

(d) Both (b) and (c)

Which of the following quantities is/are vector?

(a) Angular frequency (b) Angular velocity

(c) Number of moles (d) Both (a) and (b)

Which of the following option is correct?

(a) Each component of a vector is always scalar

(b) Three vectors not lying in a plane can never add up to give null vector

(c) Two vectors of different magnitude can be add up to give null vector

(d) Minimum number of vectors to give null vector is five

A particle 4 is moving with velocity (3i+4j) m/s and particle 6 is moving with velocity

(—3i—4j) m/s. The magnitude of velocity of B w.r.t 4 is
(a) 6 m/s (b) 8 m/s (c) 10 m/s (d) 5 m/s

If two vectors A =ai+6j B=bi+cjand are equal then correct options for value of a,

6 and c is

(a)a=4 (bya=c (c)c=6 (d) Both (a) and (¢)



15.

16.

17.

18.

19.

20.

Equation of trajectory of projectile is y= J3x—5x?, Then angle of projection with
vertical is (Assume x-axis as horizontal and y-axis as vertical)

(a) 45° (b) 30° (c) 60° (d) 53°

A projectile is projected with initial velocity (10i+ 203’) m/s from the ground. The
velocity of the body just before hitting the ground is

(a) 10i+20] (b) —10i +20] (c) 10i—20] (d) —10i—20]
The component of (3i+4j)in the direction of (i—j) is

-]

1 »~ » 1 ~ =
(b) " (©) E(I_J) (d) ﬁ(J—l)

j—1
(a) By
The correct statement for a scalar quantity is

(a) It is conserved in a process

(b) It can never take negative values

(c) It does not vary from one point to another in space

(d) It has the same value for the observers with different orientations of axis

A man can swim with a speed of 5 km/h in still water. How long does he take to cross a
river 1.0 km wide, if the river is flowing steadily at 3 km/h and he makes his strokes
normal to the river current?

(a) 20 min (b) 30 min (c) 12 min (d) 15 min
A particle starts from origin at t=0 s with a velocity 4.0 jm/s and moves in x-y plane

with a constant acceleration of (6i+ 4 ) m/s? - The time after which y-coordinate

of particle will be 48 m, will be
(a) 6s (b) 4s (c) 8s (d) 5s

- Answer Keys —

De 2)b  3)a 4c Sec 6a 7b &b 9d 10)a
1)b12)b  13)c 14)d 15)b 16)c 17)a 18)d 19)c 20)b

13



Chapter 5:  Laws of Motion
A constant retarding force 100 N is applied to a body of mass 20 kg, moving initially with
speed 20 m/s. How long does the body take to stop?
(a)2s (b)3s (c) Is (d) 4s
A man of mass 60 kg stands on a weighing scale in a lift which is moving upward with a
uniform speed of 10 m/s. The reading on the scale is.
(a) Zero (b) 120kgwt (c) 60kgwt (d) 90kgwt
A rocket with a lift-off mass 10000 kg is blasted upwards with an initial acceleration of
2 m/s2. The initial thrust of the blast is
(a) 120 kN (b) 80 kN (c) 100 kN (d) 140 kN
Consider the following statements
(a) Frictional force between block and contact surface depends on area of contact

(b) Frictional force may also act when there is no relative motion between the contact
surfaces.

The correct statement is
(a) (a)only (b) (b)only
(c) (a) and (b) both  (d) Neither (a) nor (b)

Two identical billiard balls strike a rigid wall with same speed as shown in the figure. The
ratio of magnitude of impulse imparted to the balls by the wall

(a)

2 1 1 1
1)—3 2) = 3 4 3

NG N3

A force-time plot for a body is shown in the figure. The total change in momentum of the

body is

14
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11.

Force(kN)
N

: >
0 20 40 60" time(ms)

(a) 400 Ns (b) 300 Ns (c)500N's (d) 200 N's
For a given surface, the normal reaction and frictional force are inclined at

(a) 0°to each other (b) 90° to each other

(c) 45° to each other (d) tan_l( 1) to each other

A machine gun fires 10 bullets per second each with speed 200 m/s. If the mass of each
bullet is 20 g, then the force required to keep the gun stationary is

(a) 40N (b) 04 N (c) 4N (d) 8N

A mass of 2 kg rests on a horizontal plane. The plane is gradually inclined until at an angle
6 = 30° with the horizontal, the mass just begins to slide. The coefficient of static friction
between the block and the surface is

G 2)% 32 4)%

A cyclist speeding at 5 m/s on a level road takes a sharp circular turn of radius 2.5 m
without reducing the speed. The minimum value of coefficient of static friction between
tyre and road such that cyclist does not slip is

(a) 0.5 (b) 1.5 (c) 1.0 (d) 0.8

A truck starts from rest and accelerates uniformly with 5 m/s2. The minimum value of
coefficient of static friction between surface of truck and a box placed on it such that box
does not slip back, will be

(a) 0.4 (b) 0.6 () 0.5 (d) 0.2

15



12. The tension in string PQ as shown in the figureis ( g = 10 m/sz)

(a) 100 N (b) 150N (c) 130N (d) 50N

13. In the given figure, the reading of spring balance is (g =10 m/sz)

(a) 10N (b) 20 N (c) 80N (d) 40 N

14. The ratio of tension T{ and T» as shown in the figure is

3 1 1 4
)= 2) — 3) = 4) =
)3 )3 )3 )3

15. A car is moving on a curved road of radius R. The road is banked at an angle® . The
coefficient of friction between tyres of the car and road is 1t . The minimum safe velocity

on this road is

16



16.

17.

18.

19.

(2) gR(pn+tan 0) (b) ’gR(tanO—u)
(1-ptan0) (14 ptan )

©) ,ng(tanG—u) ) ,gR(tarﬂ—p)
(1+ptan0) (1-ptanB)

Two masses as shown in the figure are suspended from a smooth massless pulley. The
acceleration of 3 kg mass, when system is released, will be

LLLLLLLLLLEL

(a) 2.5 m/s2 (b) 2.0 m/s2 (c) 4.0 m/s2 (d) 5.0 m/s2
A body is acted upon by unbalanced forces, then body

(a) Will be at rest

(b) Will keep moving with uniform speed

(c) Will accelerate

(d) Will be at rest if even number of forces will act

Two blocks A and B are released from rest on two inclined plane as shown in the figure.

The ratio of the accelerations (ap / ag ) is
(a) 1 (b) 2 () 1.5 (d)0.8
A 60 kg monkey, climbs on a rope which can withstand a maximum tension of 900 N.

The case in which the rope will break if the monkey
17



20.

(a) Climbs up with acceleration of 6 m/s2

(b) Climbs down with acceleration of 4 m/s?

(c) Climbs up with uniform speed of 5 m/s

(d) Falls down the rope nearly freely under gravity
Which of the following is self adjusting force?

(a) Static friction (b) Limiting friction (c) Kinetic friction

- Answer Keys -
Dd 2)c 3)a 4)b S5a 6)c 7)b 8a
Il)c 12)a 13)d 14)a 15)b 16)b 17)c 18)b

(d) All of these.

9b 10)c
19)a 20)a
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Chapter 6 :  Work, Power, Energy

What is the angle between force F= 3i+ 43 —5k unit and displacement S = 43 + 3k unit?

(a) cos™ (%j (b) cos™ (ﬁj (c) cos™' (%j (d) cos™ (2%]

A force F = 20 N acts on a object and displaces it from rest to speed of 10 m/s in its
direction. What is displacement, if mass of object is 2 kg?

(a) 6m (b) Sm (c) 12 m (d) 10 m

Raindrop is falling downwards under influence of gravity and opposing resistive force.
Consider a drop of mass 5.00 g falling from height of 500 m and hits ground with speed of
70 m s_1. What is work done by resistive force?

(a)-7.851] (b)-9.507] (c)-12.751 (d)-13.501J

A cyclist comes to skidding stop in 6 m. During this process the force on cycle due to road
is 120 N and is opposing the motion. How much work does road do on cycle?

(a)-7201 (b) -420J ()201J (d) Zero

A shooter fires a bullet of mass 50 g with speed of 200 m s_! on softwood of thickness 2
cm. If bullet looses 80% of its kinetic energy and emerges out. What is emergent bullet
speed?

(a) 89.4 ms~1 (b) 69.5 ms~1 (¢) 100 ms —1 (d) 20.0 ms~!

A woman pushes a box on railway platform which has rough surface. She applies a force
of 20 N over a distance of 5 m thereafter gets tired and applied force which reduces linearly

to 10 N with distance. The total distance which box has been moved is 10 m. Work done
during second displacement is

(a) 17517 (b) 19.517 (c) 75J (d) 14.65)
A block of mass m = 1 kg is moving on horizontal surface with speed of 4 m s_! enters a

rough patch ranging from x = 0.1 m tox = 1.6 m. The retarding force in this range is
inversely proportional to x

Fe-l (01< x < 16m)
X

What is final kinetic energy of the body?
(a)9.2) (b)7.3] (c) 6.841] (d)5.231]
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10.

11.

12.

A bob of mass m is suspended by light string of length /. At lowest position it is imparted
a horizontal velocity /5gl such that it just completes circular trajectory in vertical circle.
What is ratio of its KE at B and C?

Va
(a) 2:1 (b) 3:1 (c)5:3 (d)3:2
The potential energy of a body as a function of distance is given as U(x) = (—6x2 +2x)J
The conservative force acting on body at x = 1 m will be
(a) 6N (b) 8N (c) ION (12N
Consider the following statements.

A; Spring force is deformation dependent.

B: Work done by Spring force depends on initial and final deformation.

(a) Both statements are true (b) Both statements are false
(c) Only first statement is true (d) Only second statement is true

A spring is executing motion about equilibrium position x = 0 where we take potential
energy of spring to be zero. The spring is oscillating between -X,,, and +x;,, position with

a mass m attached. During motion, maximum speed of spring will be

L
m m 2m m\ 2

The graph between potential energy (U) of a spring versus its position (x) is best shown by
graph (equilibrium x = 0)

20



13.

14.

15.

16.

Ua R

AN
v
x

Consider a situation in which a car of mass 2000 kg moving with speed of 54 km/h on a

smooth road and colliding with a horizontal mounted spring of spring constant 12.5

103 Nm~!. What is maximum compression of spring?
(a) 4m (b) 6 m (c)8m (d)1m
An elevator can carry a maximum load of 900 kg (elevator + passengers) is moving up

with constant speed of 2 m s~1. A constant frictional force of 5000 N opposes the motion.
What minimum power is delivered by motor (in HP)?

(a) 37.5 HP (b) 32.5 HP (c) 42.5 HP (d) 50.2 HP

Two objects with mass mi = 2 kg and rm = 3 kg collides perfect inelastically. The particles

were moving with speed of 10 m s~1 and zero respectively before collision. The loss of
KE

on collision is
(a)601J (b)401J (c) 100J (d)9017J
Consider a collision between two identical billiard balls with equal masses m{ = my =m.

First ball was at rest and second hits it on edge. Second ball after hitting moves through
an angle of 53° to initial direction. Assuming elastic collision, the angle through which
first ball moves with initial line after collision is
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17.

18.

19.

20.

m,
o @szz}}}}?@?’-i ----- Initial

0 . :
m, m, @ direction
3
m.

(a) 53° (b) 47° (c) 37° (d) 90°

In a nuclear reactor, a neutron of high speed 104 m s_! collides elastically with a light
nuclei of deuterium (at rest). The collision results in loss of KE of neutron. What fraction
of KE is lost by neutron?

1 2 1 2
(@) 2 (b) 3 () ) (d) ry

A bullet of mass 12 g and moving with horizontal speed of 100 m s_! strikes a block of
wood of mass 348 g and instantly comes to rest with respect to block. The block is
suspended from ceiling by means of a thin wire. The height through which block rises is

(a) 0.55m (b) 0.88 m (¢)0.77m (d)1.22m

The blades of wind mill sweep out a circle of area 4 =2 m2. The wind is flowing at velocity

y=6 m s | perpendicular to circle, the density of air is 1.2 kg nr3. What is power
generated?

(a) 160.8 W (b) 259.2 W (c) 302.5 W (d)239.2 W

An electron and a proton are detected in cosmic ray experiment. The electron has kinetic
energy of 20 keV and proton has 50 keV. The ratio of speed of electron to proton

is(mg=9 10731 kg, my= 1.610-27 kg)

(a) 157 (b) 17,5 (c) 26.6 (d) 4.9

- Answer Keys -

Db 2)b  3)c 4Ha Sa 6c 7Hd 8b 9c 10)a
IHb12)c 13)b 14)a 15a 16)c 17)c 18)a 19)b 20)c
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Chapter 7:  System of Particles And Rotational Motion

Three particles of equal masses are placed at co-ordinates (1, 1), (2, 2) and (4, 4)
respectively. The position co-ordinate of COM of system of three particles is

(@ (0, 0) (b) (%%] © [ggj @ (2,2)

Consider a system of two identical particles. One of the particles is at rest and the other
has an acceleration a. The centre of mass has an acceleration

(a) Zero (b) %a (c)a (d2a

A thin uniform flat plate is in shape of L as shown. The mass of lamina is 6 kg. The
position of centre of mass from point O

(a) (% m,%mj (b) (%m,gmj (©) (ém,%mj (d)

[tmem)

—m,—m

6 6

Which relation regarding product of two vectors is incorrect ?

(a) axa=0 (b) a.(b+c¢)=(ab)+(ac)
(c) axb=—(—a)x(~b) (d) axb=bxa

The vector product of given two vectors A = 3i— 43 +5k and B=2i+ 3 +k is
23



(a) =9i+13j+11k  (b) —9i—13j+11k (¢) —9i+7j+11k (d)
—9i+7j-11k

The force acting on a particle is (f+ 23 +3k) . Find the torque of this force about origin
if position vector of force is (75 + 33 +5k) m.

(a) i+16j—11k (b) —i—16j+11k (c) i+16j+11k (d)
—i+9j+11k

The angular momentum of a particle of mass 0.5 kg about point O at the instant as shown
in the figure, is

v = 6\."5m!s
Qe——2m——>pA0
m=0.5kg
(a) 6kgm2s~1 (b) 9 kgm2s~1 (c) 18kgm?2s~1 (d) N3

kgmzs_1

Which of the following statement is incorrect?

(a) Moment of couple is independent of point about which moment is taken.

(b) For translational equilibrium of a body vector sum of all the forces on it must be zero

(c) A body may be in translational equilibrium but may not be in rotational equilibrium
simultaneously

(d) Rotational equilibrium depends on location of origin about which torques are taken

A 3 m long ladder weighing 10 kg leans on a frictionless wall. Its feet rest on floor 1.5
m

from wall as shown. What is reaction force of the wall?
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10.

11.

12.

13.

14.

) 22N (B) S0V3N (©) 10043N (D) 120N

B

Which of the following statement is incorrect?

(a) Moment of inertia depends on distribution of mass about rotational axis

(b) Moment of inertia depends on orientation and position of axis of rotation

(c) Moment of inertia changes when angular velocity of body changes

(d) Flywheel resists sudden increase or decrease of speed of vehicle

A ring has mass of 6 kg and radius of 2 m. What is moment of inertia of this ring about
a tangent to the Circle of ring in its plane?

(a) 24 kg m? (b) 12kgm? (c) 30 kg m2 (d) 36 kg m2

A cord of negligible mass is wound round the rim of flywheel disc with mass of 15 kg
and radius of 40 cm. A steady pull of 50 N is applied to cord as shown. The wheel is
mounted on horizontal axis. What is angular acceleration of wheel?

(a) 10.33rads2  (b) 16.66 rad s—2 (¢)20.66 rad s2  (d) 4.99 rad s—2
A cord of negligible mass is wrapped around a solid cylinder of a mass 20 kg and radius

20 cm. A steady pull of 25 N is applied on cord tangentially. The cylinder is mounted
on

horizontal axis with frictionless bearings. What is kinetic energy of wheel when 2 m
cord is unwound?

(a) 50 J (b) 100J (c) 1507 (d)907J

Four bodies; a ring, a solid cylinder, a hollow sphere and a solid sphere of same mass
are

allowed to roll down a rough inclined plane without slipping from same level- The body

with greatest rotational kinetic energy at bottom is
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15.

16.

17.

18.

19.

20.

(a) Ring (b) Solid cylinder (c) Hollow sphere (d) Solid
sphere

A car weighs 1800 kg. The distance between its front axle and back axle is 1.8 m. Its
centre of gravity is 1.05 m behind front axle. The force exerted by level ground on front

wheels is (g =10 ms_z)
(a) 7500 N (b) 6500 N (c) 9500 N (d) 1800 N
A ring (circular) of radius 2 m has mass of 100 kg. It rolls purely along horizontal floor

so that its COM has speed 20 cm s—1. The work required to stop it is

(a)2] b3 J (c) 4] (d)8J

To maintain a rotor at a uniform angular speed of 200 rad sH an engine needs to transmit
a torque of 125 Nm. What is power required by the engine?

(a) 15 kW (b) 20 kW (c) 25 kW (d) 50 kW

A bullet of mass 10 gram is fixed with speed of 500 m s~ into a door and gets
embedded exactly at centre of door. The door is I m wide and weighs 12 kg. Door is
hinged along one side and rotates about vertical axis without friction. The angular
speed of door just after bullet embeds into it is

(a) 0.35rad s | (b) 0.625 rad s~ 1
(c) 0.255 rad s1 (d) 0.935 rad s~1

A solid disc of radius 10 cm are placed on a horizontal table (rough) with initial angular

speed equal to 10 % rad s~1. if coefficient of kinetic friction between disc and table is
0.2 then time taken by the disc to start pure rolling will be

s s T T
a) —s b) —s —S d) —s
(@) 5 (b) 3 (c) p (d) 2
A child stands at centre of turntable with his two arms outstretched- The turntable is set

rotating with angular speed of 40 rad s—1. What will be angular speed of child if he folds

2
his hands back reducing moment of inertia to 3 times the initial value (ignore friction?)
(a) 50 rad sl (b) 75 rad s~1 (c) 100 rad 51 (d) 150 rad s~

1
- Answer Keys -

1.(c) 2.(b) 3. (d) 4.d) 5. 6.(b) 7.0 8.(d9.(a)
10.(c) 11.(d) 12.(0) 13.(a 14.(@ 15.() 16.(c) 17.(c)
18.(b) 19.(c)  20.(c)
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Chapter 8 :  Gravitation
The escape speed of a body from the earth depends on
(a) Mass of the body
(b) The direction of projection
(c) The height of location from where the body is launched
(d) All of these

A planet of mass m revolved around the sun of mass Min an elliptical orbit. The
maximum

and minimum distance of the planet form the Sun are » and 3r respectively. The time
period of the planet is proportional to

3 2
(a) 13 (b) (2r)2 (c) 4r (d) (4r)3

Two point masses m and 9m are separated by a distance don a line. A third point mass
of 1 kg is to be placed at a point on the line such that the net gravitational force on it is
Zero.

The distance of 1 kg mass from mass m is
d d d d
D2 2)5 3)3 D2
The force of gravitation between two masses is 10 mN in vacuum. If both the masses
are placed in a liquid at the same distance, then new force of gravitation will be

(a) 10mN (b) mN () ZmN (d) Can’tsay

Three equal masses of 3 kg each are fixed at the vertices of an equilateral triangle ABC.
The gravitational force acting on mass 2 kg placed at the centroid of triangle is

(a) Zero (B)6.67 X 103N ()9 x 107°N (d) Data is
insufficient

An object is projected from earth’s surface, with speed half of the escape speed of earth,
then maximum height attained by it is

L 2) 3) Rg 4) 2Ry

The change in gravitational potential energy when a body of mass m is raised to height
4Rp from the earth surface is 4Ry 1s radius of earth)

mygREg

(a) MgRy (b) mgRE ()™ (d) ZmgRg
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10.

11.

12.

13.

14.

The potential energy of a system of four particles each of mass m, placed at vertices of
a square of side a is

4Gm

2 2 2
@ -(+VD)T- ()47 ©-427- (-
A satellite of mass m is in a circular orbit of radius 2R around the earth. The energy

required to transfer it to a circular orbit of radius 4R is

(a) "5E (b) gmgRy Ok (d) =5

If the gravitational potential at the surface of earth is V,, then potential at a point at

height equal to radius of earth is
Yo Yo Yo
(a) Vo ()2 (%2 2
A satellite revolving around earth has potential energy - 2 MJ, then the binding energy
of the satellite is
(a) 1 MJ (b) 2MJ (c)—1MJ (d8MJ

Starting from the centre of earth having radius RE , the variation is acceleration due
to gravity is best represented by the curve

gA i
A . pmr A
(1) " EN (2) \
b \ 7/ .
(g \ > -~ B >
0 r=R O =R r
2 a A
|
T o s
@ | @ | -
o // -——
Q = e (9 3 = oy

A body weighs 90 N on the surface of earth. The gravitational force on it due to earth at
a

height equal to half the radius of earth is
(a) 81N (b) 40N (c)45N (d)30N

The escape speed of a projectile on the earth surface is 11.2 km/s. A body is projected
out with three times of escape speed. The speed of body far away from the earth is
(Ignore the presence of sun and other planets)
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15.

16.

17.

18.

19.

20.

(a) 31.7 km/s (b) 24 km/s (c) 22.4 km/s (d) Zero

The density of a newly invented planet is twice that of earth. The acceleration due to
gravity at the surface of the planet is double that at the surface of earth, If radius of earth
is RE then the radius of the planet would be

1) Rg 2)E 3) 2R 4) 4Rp

For a satellite moving in a circular orbit around the earth, the ratio of kinetic energy to
the magnitude of potential energy is

@1 (b)3 ©2 OF

A point mass m is placed inside a spherical shell of mass M and radius R. The
gravitational force experienced by the point
GMm GMm 2GMm

@ % ) 5 CE (d) Zero

A Geostationary satellite is orbiting at a height of 6Rf above the surface of earth. The

time period of another satellite at a height 2.5R g above the surface of earth is (RE is
radius of earth)

(a) 6 hours (b) 632 hours (©) % hours (d) 12 hours

A particle is projected vertically up with velocityv = E gRg from earth surface.

The velocity of particle at height equal to the maximum height reached by it is

(a) |&E (b) &5 (0) |=E (d) Zero
When energy of a satellite-Earth system is non-zero positive, then satellite will
(a) Move around the earth in circular orbit

(b) Just escape out

(c) Move around the earth in elliptical orbit

(d) Escape out with speed some interstellar speed

- Answer Keys -
l.¢c) 2.(b) 3.(a) 4.(a) 5.(a 6.(b) 7.(d) 8.(a) 9.(c) 10.(b)

11.(a) 12.(d) 13. (b) 14. (a) 15. (a) 16. (b) 17. (d) 18. (b) 19. (d) 20. (d)
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Chapter 9 : Mechanical Properties of Solids

Which of the following materials is/are close to ideal plastics

(a) Putty (b) Mud (c) Steel (d)
Both(a)&(b)

The restoring mechanism in solids can be visualized by taking a model of

(a) Spring-ball system (b) Atwood machine

(c) Plum - Pudding (d) Liquid - Drop

Bulk modulus is relevant for

(a) Solids only (b) Solid (c) Fluids (d) Both (b)
& (¢)

The strain produced by a hydraulic pressure is called

(a) Longitudinal strain (b) Shearing strain

(c) Volume strain (d) Both(a)&(b)

The ratio of stress and strain, within proportional limit is called

(a) Modulus of elasticity (b) Compressibility

(c) Poisson’s ratio (d) Both (b) & (¢)

For most materials

(a)ng (b)ng (c) G=3Y (d) G=2Y
The strain perpendicular to the applied force is called

(a) Longitudinal strain (b) Volume strain

(c) Lateral strain (d) Shear strain

For aluminium alloys Poisson’s ratio is about

(2) 0.20 (b) 0.16 (c)0.33 (d) 0.40
. . : : AV
The average depth of Indian ocean is about 3000 m. The fractional compression, ~

of water at the bottom of the ocean is (B=2x10°Nm~,g=10ms )

(a) 1.5% (b) 2.5% (c) 4% (d) 3%
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10.

11.

12.

13.

In the graph shown, if the Young’s Modulus of material 4 is V, then the Young’s
Modulus for material B is

Y 4 B
b4 A
-
= 30°
m Li]
0 - X
Strain ——»
(a) V3Y (b) V/3 (¢)3Y (d)2Y

The volume contraction of a solid copper cube. 10 cm on an edge, when subjected to
a hydraulic pressure of 107 Pais (B» 140109 N m_z)
() 0.07 cm3 (b) 0.03 cm?3 (¢) 0.02 cm3 (d) 0.01 cm3

The stress-strain graphs for materials A and B are as shown in figure

A
g A g B
& *
Strain > Strain >

The correct Statement is

(a) A is having greater Young’s modulus ard B is stronger

(b) B is having greater Young’s modulus ard A is stronger

(c) B is having greater Young’s modulus ard it is stronger as well
(d) A is having greater Young’s modulus ard it is stronger as well

The edge of an aluminum cube is 10 cm. One face of the cube is firmly fixed to a vertical
wall. A mass of 100 kg is attached to the opposite face of the cube. The vertical

deflection of this face is (G =25 x 109 Pa)

(a) 4x 10~ 'm (b)3x100m (c)2x 1070 m (d) 1x10~%m
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14.

15.

16.

17.

18.

19.

A rigid bar of mass 15 kg is supported symmetrically by three wires each 2.0 m long.
Those at each end are of Copper and the middle one is of iron. If tension in each rod is
same, the ratio of diameters is nearly

(a) 6 (b) 0.8 (c)4.2 (d)2.0

The density of water at a depth where pressure is 80.0 atm (Given density at the surface
is 1.03 x 103 kg m™3, B =2.2x 109 N nr2)

(a) 1.034x 10kg m™— (b) 1.34x 103 kgm™3

(c) 1.64x 103kg m—3 (d) 2.084x 103kg m—3
A rod of length 1.05 m having negligible mass is supported at its ends by two wires of
steel (wire A) and aluminum (wire B) of equal lengths as shown in figure. The cross-

sectional areas of wire A and B are 2.0 mm? and 4.0 mm?, respectively. The distance x
from left end, where a mass m is suspended in order to produce equal stresses, is

(Yo =2x10"Nm™,Y, =7x10""Nm™)
‘ 1
A B
e
.|
(a) 70 cm (B)35cm (b)43.2 cm (d) 40 cm

In Q16, the distance x from left end to produce equal strains is

(a) 70 cm (b)43.2 cm (c) 65 cm (d)35cm

A 15 kg mass, fastened to the end of a steel wire of unstretched length 1.0 m, is whirled
in a vertical circle with an angular velocity of 4TT radian’s at the bottom of the circle.
The cross-sectional area of the wire is 0.065 cm2. The elongation of the wire when the
mass is at the lowest pointis( g = 10 m/sz)

(a) 1.93 mm (b) 2.05 mm (c) 1.65 mm (d) 3.05 mm

A mild steel wire of length 2L and cross-sectional area A4 is stretched, within elastic
limit, horizontally between two pillars as shown in the figure. A mass m is suspended
from the mid-point of the wire. Strain in the wire is
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20.

2x’
L2

X2 X2 X
1) = 2) — 3) = 4
T 21 'T )

Two wires of diameter 0.25 cm, one made of steel and the other made of brass are loaded
as shown in the figure. The unloaded length of steel wire is 1.5 m and that of brass wire

is 1.0 m. The ratio of tensile stress in steel to brass wireis (g = 10 m/s2)

6.0 kg

4)

3)

1) 2)

N | D

- Answer Keys -
1. (d) 2.(a) 3.(d) 4. (c) 5. 6.(a) 7.(c) 8.() 9.(a)
10.(c) 1l.(a) 12.(c) 13.(a) 14.(b) 15.(a) 16.(a) 17.(b) 18.(a)
19.(b)  20.(b)
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Chapter 10 : Mechanical Properties of Fluids
The energy required for having a molecule at the surface of liquid is
(a) Heat of evaporation
(b) Roughly half the heat of evaporation
(c) Heat capacity
(d) Roughly half of heat capacity of liquid
Which of the following conversion is correct?
(a) 1 atm =1.01 104 Pa(b) 1 mm of Hg= 133 Pa
(¢) 1 bar= 107 Pa (d) 1 torr= 107 Pa
Pressure is equal to
(a) It is product of force and area and both force and area are vectors
(b) It is the ratio of force which is a vector and parallel to area
(c) It is ratio of the component of force normal to area
(d) It depends on size of area chosen
Along a streamline in flow
(a) The velocity of a fluid particle remains constant
(b) The velocity of all fluid particles crossing a given position is constant
(c) The velocity of all fluid particles at a given instant is constant
(d) The speed of all fluid particle at any instant must be constant
Which of the following statements is incorrect?
(a) Blood is more viscous than water
(b) The blood pressure in humans is greater at the feet than at the brain

(c) The angle of contact of mercury with glass is obtuse while that of water with glass is
acute

(d) A spinning cricket ball in air follows a parabolic trajectory

A manometer reads the pressure of a gas in an enclosure as shown in figure. The absolute
and gauge pressure of the gas (in cm of mercury) in the enclosure is
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10.

11.

12.

(Take atmospheric pressure = 76 cm of Hg)

(a) 76, 20 (b) 20, 76 (c) 96, 20 (d) 20, 96
Streamline flow is more likely for liquids with

(a) High density and high viscosity (b) Low density and low viscosity
(c) High density and low viscosity

(d) Low density and high viscosity

The ratio of inertial force to the viscous force represents

(a) Magnus effect (b) Reynold’s number

(c) Relative density (d) Torricelli’s law

The Onset Of turbulence in a liquid is determined by

(a) Pascal’s law (b) Avogadro number

(c) Stoke’s law (d) Reynold’s number

A plane is in level flight and each of its wings has an area 20 m2. If the speed of air on
upper and lower surfaces are 80 m/s and 70 m/s respectively, then the mass of plane is
(density of air = 1 kg/m3)

(a) 1500 kg (b) 1700 kg (c) 1650 kg (d) 1750 kg
Which of the following instrument is used to measure blood pressure in humans?
(a) Sphygmomanometer

(b) Cardioverter defibrillator

(c) Barometer

(d) Syphnometer

When temperature increases, the viscosity of

(a) Gases decreases and liquids increases

(b) Gases increases and liquid decreases
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(c) Both gases and liquids increases
(d) Both gases and liquids decreases

Which of the following figure shown below is correct regarding the steady flow of an
ideal liquid?

When a drop of water splits up into number of droplets

(a) Surface area will increase (b) Volume decreases
(c) Energy is absorbed (d) Both (a) and (¢)

Which of the following statement is not true about angle of contact?
(a) The angle of ccntact for pure water and glass is nearly zero

(b) Angle of contact may increase with increase in temperature

(c) if the angle of contact of a liquid and a solid surface is less than 90% then liquid
spread on surface of solid

(d) Angle of contact depends upon the inclination of the solid surface to the liquid
surface

A soap bubble is having internal and external radii as R and 2R respectively. If surface
tension of soap solution is 7, then excess pressure inside bubble will be

AT T 2T AT
1) — 2L 3) — 4) —
R R R 3R
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When a capillary tube is dipped in a liquid, the liquid rises to a height /4 in the tube. The
free liquid surface in the tube is hemispherical in shape. The tube is now pushed down
so the height of the tube outside the liquid is less than 4. Then the

(a) Liquid will come out of the tube in the form of small fountain
(b) Liquid will ooze out of the tube slowly
(c) Free liquid surface inside the tube remain hemispherical

(d) Liquid will rise to the top of capillary tube increase the radius of curved surface and
stay there

Dynamic lift due to spinning of a ball is
(a) Magnus effect (b) Doppler’s effect
(c) Pascal effect (d) Torricelli effect

A solid sphere falls with a terminal velocity v in air. If it is allowed to fall in vacuum,
then

(a) Terminal velocity of sphere is equal to v
(b) Terminal velocity of sphere is greater than v
(c) Terminal velocity of sphere is less than v

(d) Sphere will never attain terminal velocity

The sap in tree rises in a system of capillaries of radius 2.5 X 10~ m. The surface tension
of sap is 7.28 x 10 2 N/m and the angle of contact is 0°. The maximum heightto which
sap can rise in a tree through capillary action is (density of sap is =1 x 103 kg/m3)

(2)0.21 m (b) 0.59 m (c)0.87 m (d) 0.91 m

- Answer Keys -

1L.b) 2.(b) 3.(c) 40 5@ 6@ 7. 8® 9 (@
10.(a) 11.@a) 12.(b) 13.(b) 14.(d) 15.(d) 16.(b) 17.(d) 18. (a)
19.(d) 20. (b)
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Chapter 11 : Thermal Properties of Matter

A rod of length 5 m is prevented from thermal expansion by fixing its ends rigidly.

Its cross-sectional area is 40 cm2. Calculate thermal stress developed on a temperature
rise of 20°C, if Y =2x10"" Nm=2 and a=1.2x10"K""

(a) 2.4103 N m—2 (b) 2.4107 N m—2

(c) 4.8107 N m—2 (d)5.6107 N m—2

A blacksmith fixes iron ring on rim of woods wheel of a cart. The diameter of rim and
iron

ring are 3.243 m and 3.231 m respectively at 27°C. To what temperature should ring be

heated to fit on rim? (o0 =1.2x10"K™)

(a) 309.5°C (b) 336.5°C

(c)412°C (d) 232.6°C

A temperature of 60°C in Fahrenheit scale is equal to

(a) 104°T (b) 140°T (c) 119°F (d) 100°F
The property of water that has important environmental effect on marine life is
(a) Low viscosity (b) Low thermal conductivity
(c) High heat capacity (d) Maximum density at 4°C

Coefficient of volume expansion of ideal gases at constant pressure and at
temperature T K is equal to

1)% )T 3)% 4) T

Assertion: When hot water is poured in a beaker of thick glass, the beaker cracks.
Reason: The beaker experiences unequal expansion.

(a) If both assertion and reason are true and reason is true explanation of assertion

(b) If both assertion and reason are true but reason is not correct explanation of assertion
(c) Assertion is true but reason is false

(d) Both assertion and reason are false

Which of the following graph gives the correct dependency of coefficient of volume
expansion of copper with temperature?
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S
6x10 K 'L 3
s=10°k'T
3’ 1[: K : o 4
Ix10°K ¢
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. 250 500 TIK)
1) 2)
.
6x10 K /
ax10°K" ™
0 E——
250 500 TIK
3) 4)

The specific heat of a substance depends on
(b) Temperature of the substance
(d) Both (a)and (b)

(a) Nature of substance
(c) Mass of the substance

An aluminium sphere of mass 47 gm is at 100°C. It is then transferred to 140 gm copper
calorimeter containing 250 gm of water at 20°C. In steady state the temperature of water

rises by 3DC. What is specific heat of aluminium if that of copper is 386 J kg_1 K12

(a) 911 J kg1 K1 (b) 516 Tkg I K1

(©) 312 kg 1 k-1 (d) 612 T kg1 K1

Two ideal gas thermometers A and B use oxygen and hydrogen gas respectively.
Following observation were made

Temperature Pressure Pressure

thermometer A thermometer
B

Triple pointof | 1.25 x 10° Pa 2 x10*Pa

walter

Nomal 1.797 x 10°Pa 2.87 x 10*Pa

melting point

of sulphur
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What is absolute temperature of normal melting point of sulphur as read by thermometer
A and B respectively?

(a) 39269 K, 391.98 K (b) 362.3 K, 378.6 K
(c)378.4K,3754K (d) 3875 K, 386.3 K

Boiling water is converting into steam at atmospheric pressure. The heat supplied is now
being utilised to change water from liquid state to vapour state. Under this condition,
specific heat of water is

(a) Less than zero (b) Zero
(c) Slightly greater than zero (d) Infinite
Certain amount of heat is given to 200 gm of copper to increase its temperature by 20°G.

If same amount of heat is given to 60 gm of water, then rise in its temperature is

(Specific heat of copper =385 ] kg_1 K1 and water = 4200 J kg_1 K_l)
(a) 4°C (b) 5°C (c) 6°C (d) 9°C

When 150 gm of ice at 0°C is mixed with 300 gm of water at 50BC in a container, the
resulting temperature is (L= 3 34 x 109 ] kg_l. S, =4186 1] kg_1 K_l)

(a) 2.7°C (b) 3.7°C (c) 5.7°C (d) 6.70C

Steam at 100°C causes more burns than boiling water at 100°C because

(a) Low specific heat of steam

(b) Steam is in gaseous phase

(c) Steam at 100°C carries more heat than water at 100°C

(d) Steam has low viscosity

The incorrect statement among the following is

(a) Cooking pots have copper coating on bottom to promote distribution of heat quickly
(b) Plastic foams are insulators because they contain pockets of air

(c) Convection can be forced or natural but is possible only in fluids

(d) Trade winds is an example of forced convection
An iron bar of conductivity K1 =79 W m~! K—1 and an identical brass bar of

conductivity Ky = 109 W m~1 K~! are soldered end to end. The free end of iron and
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brass bars are maintained at 400 K and 300 K respectively. What is temperature of
junction of two bars?

(a) 350 K (b) 342K (c)333K (d) 305K

When a piece of iron is heated in a hot flame, it first becomes dull red, then reddish
yellow and finally white hot. This phenomenon can be explained by

(a) Stefan- Boltzmann’s law (b) Greenhouse effect

(c) Wien’s displacement law (d) Newton’s law of cooling

A tungsten lamp at a temperature of 3000 K has surface area of 0.3 cm?2. If the lamp has
emissivity of 0.4, the rate of heat radiated is

(a)40W (b) 50 W (c)90 W (d)55wW

The amount of radiations emitted by a perfectly black body is proportional to

(a) Temperature on ideal gas scale

(b) Fourth power of temperature on ideal gas scale

(c) Square of area of the black body

(d) Square of temperature on Celsius scale.

A box filled with hot tea cools from 94°C to 86°C in 4 minute, when room temperature
is 40QC. How long will it take to cool from 71°C to 69°C?

(a) 10 minute (b) 3 minute

(c) 100 second (d) 50 second

- Answer Keys -
1. (c) 2.(b) 3.(b) 4.(d) 5.(a) 6. (a) 7.(b) 8.(d)
9.(a) 10. (a) 11.(d) 12.(¢c) 13.(d 14.(c) 15.(d)
16.(b) 17.(c) 18. (d) 19.(b) 20.(c)
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Chapter 12: Thermodynamics
1 gm of water is changed from its liquid to vapour phase. The measured latent heat of
water is 2256 J/g. What is the amount of change in internal energy?
(a) 169.2] (b) 3068.2J (c) 2086.8 1 (d)2548.31J

A monoatomic ideal gas undergoes an adiabatic process from temperature 300 K to 600
K. The gas has 2 moles, calculate work done by this ideal gas

(a) 600 R(J) (b) -200 R(J) (¢)-450R(J) (d) -900 R (J)

A reversible cyclic heat engine absorbs 900 joule of heat from source. If 400 J of heat is
released to the sink, what is the efficiency of the engine?

2 3 5 4
(@) 5 (b) 7 (©) 5 (d) 5

In an isothermal process, two moles of an ideal gas expands from volume 2 m3 to 8 m3
at temperature of 227°C. Heat absorbed by the gas during process is nearly

(a) 2752 cal (b) 3250 caL (c) 1945 cal (d) 1875 cal

In a refrigerator, the system extracts heat of 600 J from a cold reservoir and released 900
J of heat to hot reservoir. The coefficient of performance of a refrigerator is given by

(a)2 (b)3 (c) 6 (d)9
What amount of heat must be supplied to 210-2 kg of nitrogen at room temperature

to raise its temperature, by 25°C at constant pressure? (Molecular wt. of Ny = 28)

(a) 270.5 J (b)519.6 ] (c)370.47 (d) 1483 ]

In changing the state of a gas adiabatically from an equilibrium state 4 to another
equilibrium state S, an amount of work equal to 104.6 J is done on the system. If this
gas is taken from state 4 to B via a process in which the net heat absorbed by the system

is 35 cal, how much is net work done by the system in later case? (1 cal =4.19J)
(a) 192.71] (b)89.61J (c)42.0517 (d) 142,57
A cylinder with movable piston contains 2 moles of hydrogen at standard temperature
and pressure. The cylinder walls of the cylinder are made of heat insulator. By what
factor does the pressure of a gas increase when gas is suddenly compressed to half of
its Original volume?
D15 (b) 3.82 (c)2.64 (d) 6.23
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Two cylinders 4 and B of equal capacity are connected to each other via a stopcock. 4
contains a gas at standard temperature and pressure. B is completely evacuated. The
entire system is thermally insulated. The stopcock is suddenly opened. What is effect
on internal energy of gas?

(a) Increases (b) Decreases

(c) No change (d) May decrease or no change

A thermodynamic system is taken from original state to another intermediate state by
linear process shown in diagram. Its volume is then reduced to original volume from B
to C by an isobaric process. What is total work done by gas from A4 to 6 to C?

M
£7600 A
&, ‘\\.‘
t -‘\\3\.
; 400 I ‘\\“\
- 0 . 0& >
‘ - yoiume n ) > (5.0)
1.0
(2) 500 J (b) 400 J (c) 1200 J (d) 2000 J

A steam engine working like an ideal heat engine delivered 5.4108 J of work per minute

and takes 3.610% J of heat per minute from its boiler at 127°C. What is sink temperature?

(a) 37°C (b) 47°C (c) 57°C (d) 67°C

A diatomic gas with three moles are in a container at 400 K. Under isobaric process, its
temperature is changed to 900 K. How much heat is absorbed by the gas during this
process?

(a) 6.4 kcal (b) 9.4 kcal (c) 10.4 kcal (d) 12.4 kcal
Which of the following is incorrect statement?
(a) Free expansion of a gas is irreversible process

(b) A thermodynamic process is reversible if process can be turned back SO that both
system and surrounding return to their original states
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(c) No process is possible whose sole result is transfer of heat from a colder object to
hotter object

(d) The efficiency of an ideal heat engine is unity.

In thermodynamic processes, correct match of column-I with column-II is

Column-1 Column-11

Type of process Feature

a. Isothermal (1) Volume constant

b. Isobaric (i1) Pressure constant

c. Isochoric (ii1) No heat flow between system and surroundings
d. Adiabatic (iv) Temperature constant
(a) a(i), b(ii), c(iii). d(iv) (b) a(iv), b(1). c(iii). d(11)
(c) a(iv), b(ii), c(iii),d(i) (d) a(iv), b(ii), c(i), d(iii)

Molar specific heat of an ideal gas at constant volume is 21 joule/mol K and molar
specific heat at constant pressure is about 35 joule/mol K. The ideal gas is

(a) Monoatomic (b) Diatomic

(c) Triatomic (d) Polyatomic

An ideal gas goes from state 4 to state B via three different processes as indicated in
P -V diagram. If Q1, Qp and Q3 indicate the heat absorbed by gas along the three
processes AU,,AU,and AU, and indicate the change in internal energy along three

processes, then

L J

(a) Q,>Q,>Q, and AU, =AU, =AU,

44



17.

18.

19.

20.

(b) Q,>Q, >Q, and AU, =AU, =AU,

(©) Q =Q, =Q, and AU, > AU, > AU,

(D) Q, >Q, >Q, and AU, > AU, > AU,

If Q, E and W denote respectively the heat added, change in internal energy and work
done in a closed cyclic process, then

(a)Q=0 (b) 0= w=0 (c) W=0 (dE=0
Thermodynamic state variables may be

(a) Extensive only (b) Intensive only

(c) Both (a)and (b) (d) Neither (a) nor (b)

An ideal gas is compressed to half of its initial volume by means of different
thermodynamic processes. Which of the process result in the maximum work done on

the gas?
(a) Isothermal (b) Adiabatic
(c) Isobaric (d) Isochoric

Refrigerator is to maintain eatables kept inside at 7°C. If the room temperature is 43°C,
coefficient of performance of refrigerator must be

(a) 7.78 (b) 13.7 (c) 9.72 (d) 0.75

- Answer Keys -

1.(¢c) 2.(d) 3.(c) 4.@a) 5.(a 6.(b) 7.(c) 8.(c) 9.(c) 10.(b)
11. (d) 12. (¢) 13. (d) 14. (d) 15. (3) 16. (3) 17. (d) 18. (c) 19. (b) 20. (a)
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Chapter 13 : Kinetic Theory

A vessel contains two non-reactive gases; monoatomic neon and diatomic oxygen. The
ratio of their partial pressure is 5 : 3. Estimate the ratio of number of moles of neon and
oxygen in a vessel. (Molar mass oxygen Oy = 32.0 u and atomic mass of neon =20.2 u)

(a) 5:3 (b)3:5 (©)4:3 (D)2:5

In case of two ideal gases under ideal conditions of same temperature, pressure and
volume, the ratio of mean free paths of molecules having molecular diameter 1A and 2A
is

( A) 2 1 b)y4:1 (©1:4 (D)8: 1

An inflated rubber balloon contains one mole of an ideal gas has a pressure P, volume
A%

and temperature 7. If temperature rises to 1.1 T and volume increases to 1.05 V, final
pressure will be

(al.1P (b)P

(c) Less than P (d) Between P and 1.1 P

Which of the following statement is incorrect?

(a) In case of collision of gas molecules in a given amount of gas in container, total
kinetic energy is conserved

(b) All collisions of gas molecules is elastic in nature

(c) Average kinetic energy per degree of freedom depends on temperature only and is
indepencent of nature of gas

(d) By law of equipartiiion of energy, the energy for each degree of freedom in thermal
equilibriim 1s KgT

Which of the following is not an assumption of kinetic theory of gases?

(a) The volume occupied by molecule of gas is negligible

(b) The force of attraction between molecules is negligible

(c) All molecules have same speed at a temperature

(d) The collisions of molecules among themselves are elastic

The temperature of the gas is increased from 120 K to 480 K. If at 120 K, the rms speed
of gas molecules is VRMS then at 480 K, it becomes
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VRMS

(a) 4 Vrms (B) 2 VRMS (©) VRMS (d) 5

Three moles of oxygen are mixed with two moles of helium, what will be approx. ratio
of specific heat at constant pressure and constant volume for the mixture?

(a) 1.2 (b) 1.4 () 1-5 (d) 1.67

o : I Nm, 6 _
The kinetic theory of gases gives the formula P = 3 7m (v?) for the pressure P exerted

by a gas enclosed in a vessel of volume V, the term Nm represents
(a) Mass of one mole of the gas

(b) Mass of gas present in volume

(c) Total number of molecules present in volume V'

(d) Average mass of one molecule of the gas

A balloon contains 1500 m3 of helium at 300 K and 4 atmospheric pressure. The volume
of helium at 270 K and 2 atmospheric pressure will be [Assuming no leakage of gas]

(a) 1500 m3 (b) 1900 m3 (¢) 1700 m3 (D) 2700 m3

A vessel contains 6 g of oxygen at pressure P and temperature 400 K. A small hole is
o . . P
made in it so that oxygen leaks out. How much oxygen leaks out if final pressure is )

and temperature is 300 K?
(@) 5¢ (b)3g (c)2g (d)4g

If the pressure and volume of a certain quantity of an ideal gas is halved, then its
temperature becomes

(a) Doubled (b) One fourth (c) Four times
(d) Remains same

Pressure of a gas at constant volume is proportional to

(a) Total internal energy of gas

(b) Square of average kinetic energy of gas molecule

(c) Average potential energy of molecules

(d) Speed of the gas molecule
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If three molecules have speeds of 2000 ms™!, 1000 ms™" and 500 ms™', the ratio of rms
speed to average speed is

(a) 1.14 (b) 0.92 (c) 1.78 (d) 1.71
A real gas behaves like an ideal gas if its

(a) Both pressure and temperature are high

(b) Both pressure and temperature are low

(c) Pressure is high and temperature is low

(d) Pressure is low and temperature is high

What will be mean free path of a nitrogen molecule in a container at 2 atmospheric
pressure and at 17°C, radius of nitrogen molecule is about 1A?

(Molar mass of nitrogen = 28.0 u)
(a) 1.11x107"m (b) 2.3x10°m (c) 2.4x10"m (d) 1.8x107m

Air has density of 1.3 kg nr3 and temperature of air is 37°C. If molar mass of air is 28.8,
what will be air pressure?

(a) 1.16x10°Nm™ (b) 2.1x10*Nm™ (€) 1.92x10°Nm™ (d)
0.92x10°Nm™

The ratio of degrees of freedom of a monoatomic gas to diatomic gas is

(a) 3:5 (b) 3:1 (c)4:5 (d) 11

A flask contains argon and chlorine in the ratio of 2 : 1 by mass. The mixture temperature
is 300 K. What is ratio of root mean square speed of molecules of two gases?

[Atomic mass of argon = 39.9 u and molecular mass of chlorine = 70.9 u]
(a) 1.33 (b) 1.55 (c) 1.77 (d) 1.66

A polyatomic gas has 3 translational. 3 rotational degrees of freedom and 2 vibrational
modes. What is molar specific heat ratio for the gas?

(a) 1.50 (b) 1.30 (c) 1.40 (d) 1.20

A cylinder of capacity 44.8 litres contains helium gas at standard temperature and
pressure. What amount of heat is needed to raise the temperature of gas in cylinder by
10°C?

(a) 173.51] (b) 249.31] (c)205.27 (d)374.21]
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1. (a)
9.(d)
17. (a)

2. (b)
10. (c)
18. (a)

3. (d)
11. (b)
19. (d)

- Answer Keys -
4.(d) 5.(c)
12.(a) 13.(a)
20. (d)

6. (b)
14. (d)

7.(¢)
15. (a)

8. (b)
16. (a)
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Chapter 14 : Oscillations

The equation of motion is represented by y =sin wt +cos wt . The time period of

periodic motion is
I 2n 2n 4n
(a) — (b) — (c) — (d —
o) ) ® ®

The equation of motion of particle executing SHM is given as y =sin” ot . The position

of equilibrium is
1
(a)y=0 (b) y=1 (©) y=35 @ y=-1
A body execute SHM according to equation . At t= 3/2s. what is speed of the particle?

(a) 10 ms~1 (b) 20 ms~1 (c) 22 ms~1 (d) 44 ms~1

Acceleration versus time graph for a particle executing SHM is shown in figure below.
Corresponding position time graph will be

;

RS

“?
(4) 0} . -
| Sdd

> ]

Two springs with spring constants K and 2K are attached to a block of mass m and with
fixed supports as shown. When mass is displaced from equilibrium position on either

side, it executes SHM. The frequency of oscillation is
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1 K
2n\ m

1)L /3_m
2rV K

A particle executes SHM. Its time period is 7. The kinetic energy of the particle is also
periodic with time period of

(@) T (b) 2T (c) g (d) Infinity

A block whose mass is 500 g is fastened to a spring. The spring has spring constant of
100 N/m. The block is pulled to a distance of x = 10 cm from its equilibrium position
state of x =0 from rest at t = 0. What is kinetic energy of block at x =5 cm?

(a) 0.3751] (b)0.19 ] (c)0.56) (d)0.76 1
A block of mass 2 kg is attached to a spring of spring constant 200 Nm~! oscillates

without friction over a smooth horizontal surface. The block is displaced by 10 cm from
equilibrium position and released. What is maximum acceleration of block?

(a) 1 ms—2 (b) 2 ms—2 (¢) 0.5 ms2 (d) 1.5 2

Length of a simple pendulum whose time period is 2 second on earth surface will be
nearly

(a) 0.5 m (b) Im (c) I.5m (d2m
A block of mass 500 g and attached to one end of a spring of spring constant K = 450

Nm~L. The friction is also present which dissipate energy and damping constant of
system is 25 g/s. What is time taken for its amplitude of oscillation to drop to half of its
initial value.

(a) 18.73 s (b)27.72 s (c)322s (d)6.52's
Which of the following example does not represents SHM?
(a) Oscillations of a spring block system

(b) Motion of ball bearing inside smooth curved bowl, when released slightly away from
equilibrium

(c) Motion of oscillating mercury column in vertical U-tube
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(d) Rotation of earth about its axis

A spring having spring constant of 800 Nm! is mounted on a horizontal table as shown.
A mass of 2 kg is attached to free end of the spring. The mass is pulled sideways to

distance of 2.5 c¢cm and released. How much time the mass takes from one extreme to
other

m

Fixed

(a) 0.157s (b) 0.2s (c)0.314 s (d) 0.782 s

The acceleration due to gravity on the surface of moon is 1.7 ms—2. What will be period
of oscillation of a simple pendulum on the surface of moon if its time period on the
surface of earth is 2s ?

(a) 4.8s (b)2.8s (c) 1.8s (d)3.5s

A particle executes SHM has maximum speed of 20 cm s~! and maximum acceleration

of 40 cm s~2. The period of oscillation is
(a) T (b) gs () gs (d) 2rs

A spring balance has a scale that reads from 0 to 100 kg. The length of scale is 25 cm.
A block suspended from this balance when displaced and released oscillates with time
period of 0.2 s. What is mass of block approximately?

(a) 2 kg (b) 4 kg (c) 5 kg (d) 6 kg

The graph between length of pendulum and square of its time period is shown below.
The best graph is
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17. A collar of mass 4 kg is attached to a spring of spring constant 500 Nnrl. If collar is
displaced from equilibrium position by a distance of 2 cm and released, what is

Collar

4

-

Z
=
frequency of oscillation?

(a) 5.4 Hz (b) 1.78 Hz (c) 9.36 Hz (d) 3.26 Hz

18.  Two identical springs of spring constant K each are attached to block of mass m and
fixed supports as shown in figure (a). The period of oscillation was observed to be 7. If
one more identical spring is attached as shown in figure (b) then new period will be
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9 W
276 m TR
Fig. (a)
J_rrrve AR
F—~0000— 7 IR

# Fig. (b)

1) \ET 2) \ET 3)2T 4) %xT

A particle executes SHM, has potential energy which changes with position. If potential
energy at equilibrium position is assumed to be Zero. then potential energy versus
position graph is best represented by

t
T U
1Y/ \
1 o o et / N
‘1) A ] +A {2 —A 0 +A
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20.  The graph of a particle executing SHM is shown for two particles 4 and B. The ratio of

maximum accelerations of A to B is

Displacement

11 2)1:2 3)2:1 4)1:4

- Answer Keys -
l.(b) 2.(c) 3.(d) 4.(d) 5.(d) 6.(c) 7.(a) 8.(a) 9.(b) 10.(b)
11.(d) 12. (a) 13. (a) 14. (a) 15. (b) 16.(d) 17. (b) 18. (a) 19. (b) 20. (b)
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Chapter 15: Waves

Some examples of wave motion are given in the following options. In which case wave
motion is a combination of both transverse and longitudinal waves?

(a) Motion of a kink in a longitudinal spring produced by displacing one end of the
spring side ways

(b) Waves produced in a cylinder containing a liquid by moving its piston back and forth

(c) Waves produced by a motorboat sailing in water

(d) Both (a) and (c)

Longitudinal waves in a medium propagate due to

(a) Shear modulus (b) Bulk modulus

(c) Both Shear and Bulk modulus (d) Young’s modulus

Modification in Newton’s formula for speed of sound in air was made by
(a) Stefan (b) Boltzman (c) Laplace (d) Edison

At what temperature will the speed of sound in air becomes 3 times of its value at 0°C?
(a) 1184°C (b) 1148*C (c) 2184°C (d) 2148°C

A bat emits ultrasonic sound of frequency 1000 kHz in air. If the sound meets a water
surface, the wavelength of the reflected and transmitted sound are (speed of sound in air
=340 m/s and in water 1500 m/s)

(a) 3.4 mm, 30 mm (b) 6.8 mm. 15 mm

(c) 0.34 mm, 1.5 mm (d) 6.8 mm. 30 mm

A pipe 30 cm long, is open at both the ends. Which harmonic mode of the pipe resonates
with 1.1 kHz source? (v =330 msl)

(a) First (b) Second

(c) Third (d) Forth

A progressive wave is represented by y = 2 sin(100nt —2nx), where x and y are in cm

and ¢ is in second. The maximum particle velocity and wave velocity respectively are
(a) 628 cm/s, 628 cm/s(b) 50 cm/s. 50 cm/s
(c) 628 cm/s , 50 cm/s (d) 50 cm/s, 628 cm/s
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11.

12.

Equation of a plane progressive wave is given by y = 0.6sin 2n(t —%j . On reflection

rd
from a denser medium its amplitude becomes (%j of the amplitude of incident

wave. The equation of reflected wave is

(a) y:0.6sin2n(t+§j (b) y:0.4sin2n(t+§j

(c) y=—0.4sin2x| t-— d) y=-04sin2n| t+2
2 @ 2

A sound is produced by plucking a string in a musical instrument, then

(a) The velocity of wave in string is equal to the sound velocity in string

(b) The frequency of wave in string is equal to the frequency of sound produced
(c) The wave in string is progressive

(d) The frequency of the wave in string is dcuble the frequency of sound

A glass tube of 100 cm length is filled with water. The water can be drained out slowly
at the bottom of the tube. If a vibrating tuning fork of frequency 500 Hz is brought at the
upper end of the tube and the velocity of sound in air is 330 m/s, then the total number
of resonances obtained will be

()4 (b)3 (c)2 (d)1

A tuning fork 4 of frequency 512 Hz produces 5 beats per second when sounded with
another tuning fork B of unknown frequency. If 0 is loaded with wax the number of beats
is again 5 per second. The frequency of fork S before it was loaded is

(a) 507 Hz (b) 502 Hz (c) 517 Hz (d) 522 Hz

The equation of a stationary wave along a stretched string is given by
. 27X . . .
y:SSlnTcos 40nt in, where x and y are cm and ¢ is in second. The separation

between two adjacent nodes is

(a) 1.5cm (b) 3 cm (c) 6 cm (d)4 cm
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14.

15.

16.

A second harmonic has to be generated in a string of length L stretched between two
rigid support. The point where the string has to be plucked and touched are

(a) Plucked at % and touch at % (b) Plucked at % and touch at %

(c) Plucked at % and touch at % (d) Plucked at % and touch at 3TL

An observer moves towards a stationary source of sound with a velocity one fifth of the
velocity of sound. The percentage change in apparent frequency is

(a) 0% (b) 5% (c) 10% (d) 20%
A railway engine whistling at a constant frequency moves with a constant speed.lt goes
past a stationary observer standing beside the railway track. The frequency (v’) of the

sound heard by observer is plotted against time (?). Which of the following graph best
represent the variation in apparent frequency with time?

L 4

N .

3) 4)
If a wave is incident on a surface and a part of the incident wave is reflected back and a
part is transmitted into the second medium, then

(a) Incident and refracted waves obey Snail’s law of refraction
(b) Incident and refracted waves doesn’t obey laws of refraction

(c) Incident and reflected waves obey the usual laws of reflection
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17.

18.

19.

20.

(d) Both (a)and (c)

Two sitar strings A and B playing a note are slightly out of tune and produce beats of
frequency 5 Hz. When the tension in the String B is slightly increased, the beat frequency
is found to reduce to 3 Hz. If the frequency of String A is 427 Hz. The Original frequency
of string B is

(a) 422 Hz (b) 424 Hz (c) 430 Hz (d) 432 Hz

The transverse displacement of a string clamped at its both ends is given by

. (2 . ..
y =0.06sin (%j cos(120mnt) , where x and y are in metre and ¢ is in second. The length

of the string is 1.5 m and its mass is 3x107kg. The tension in string is

(a) 324N (b) 648 N (c) 832N (d)972 N

In longitudinal stationary waves, displacement nodes are the points where there is
(a) Maximum displacement and maximum pressure

(b) Minimum displacement and minimum pressure change

(c) Minimum displacement and maximum pressure change

(d) Maximum displacement and maximum pressure change

Newton assumed that sound propagation in a gas takes under

(a) Isothermal condition (b) Adiabatic condition

(c) Isotropic condition (d) Isochoric condition

- Answer Keys -

1) d 2 b 3) H ¢ 5 ¢
6) b 7)) ¢ 8 d 9 b 10) b
11) c 12) a 13) a 14 d 15 d
16) d 17) a 18 b 199 ¢ 200 a
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SECTION B : 2" PUC SYLLABUS

Chapter 1:  Electric Charges and Fields

The electrostatic force between two small charged spheres having charges of 2 x 10-6

Cand3x1070C placed 30 cm apart in air is
(a) 09N (b) 0.6 N (¢) 12N (d1.8N

Four point charges g4, = —2uC,qg = —5uC,q, = —2uC and qp = —5uC are located
at the corners of a square of side 20 cm (In cyclic order). What is electric force on a

charge of 1uC placed at the centre of square?
(2)0.9N (b) Zero (¢)0.6N (d)2.4N

A system of two charges g4 = 2.5 X 1077C and qg = —2.5 X 1077C are located at
points

A: (0. 0,-15 cm) and B: (0. 0, 15 cm) respectively. The electric dipole moment of

system is
(a) 2.5 x1077Cm (b)5x1077Cm
(c) 7.5x1078Cm (d) Zero

A polythene piece rubbed with wool is found to have negative charge of 3.2 X 107°C.
The number of excess electrons on polythene is

(a) 2 x 1013 (b) 4 x 1012 (c) 5.5 x 10° (d) 6 x 102°

An electron falls through distance of m in uniform electric field from state of rest.
The time of fall if E = 6 X 10*NC™ 1 is

() 1.5 X 10765 (b) 1.94 x 10~s
(c)3.3x 10 5s (d) 2.3 x 10765

Consider charges q,-g and g placed at vertices of an equilateral triangle as shown in
figure. Calculate force on -g charge due toother
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V3q?

471'80{72

2 \/E 2
3) 4
TESO£2

Which among the given statements is incorrect statement?

2) —

4”80#2

1) —

27'[801.02

4)

(a) For every positive point charge, electric field lines will be directed radially
outwards from charge.

(b) Magnitude of electric field £will depend on distance form point charge
(c) The electric field due to a point charge has spherical symmetry

(d) A test charge g experiences electric force Fata point then electric field

F

intensity is defined as E = >

Q

A proton and an electron are released form rest in uniform electric field then the
correct Statement among the following is

(a) Time required to fall through certain distance is more for an electron
(b) The force experiences by proton will be more

(c) Magnitude of acceleration experienced by proton is more

(d) KE gained by both charges in moving through same distance are equal
Regarding electric lines of force, the correct statement is/are

(a) Field lines carry information about direction of electric field

(b) Relative density of field lines at different points indicates relative strength of
electric field at these points

(c) The field lines crowd where field is weak and spaced apart where field in strong
(d) Beth (a) and (b) are correct

The incorrect statement among the following statements is

(a) Electric field lines can never cross each other

(b) Electrostatic field lines do not form any closed loop

(c) In charge free region, electric field lines can be taken to be continuous curve

(d) Field lines around a system of two positive charges is straight and parallel lines
pictorially

A dipole consist of two charges ¢ and -q separated by a distance 2a. The electric field of
this dipole at distance r from centre of dipole at a point A on axis is
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12.

13.

14.

15.

16.

2pr
4meg(r2—a?)?

1) 2p 2) 2—193 3) p 4)

4egr? 4 4megr3
0 amey(r2+a?)z 0

1
Electric field components are E,, = 100xz, E;, = E, = 0. Calculate net electric flux
though the cube placed in electric field at shown position.

(a) 900Nm2C~! (b) 1800Nm2C—1  (c) 600 Nm2C-1  (d)3600 Nm2C-!

An infinite long straight wire has linear charge densityA = 4 x 10°Cm™! . The electric
force experienced by a proton at perpendicular distance of 10 mm from axis of wire is

(a) 1.25x10°4 N (b) 1.68 x 103N

(c)2.8x10O0N (@) 1.15x10°I N

Coulomb’s law of electrostatic for the force between two point charges most closely
resembles

(a) Law of conservation of charges

(b) Law of conservation of energy

(c) Newton’s second law of motion

(d) Newton’s law of gravitation

A point charge g of mass m is placed in front of a uniformly charged infinite sheet and
released. The surface charge density of sheet is C m~2. The kinetic energy of

charge after ¢ second is

20'2t2 20'2t2 20'2t2 20'2t2

q q q q
4eim g&m 8e2m 4g2m

An electric dipole consists of two equal and opposite charges 002 uC separated by 2

mm. The dipole is placed is uniform electric field of 107 N 1. Maximum torque
exerted by field on dipole is

() 2 X 10~* Nm (b) 4 X 10™* Nm
(c) 8x 10™* Nm (d)2 X 107¢ Nm
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17.

18.

19.

20.

A thin spherical shell is given a charge g = 4 uC, uniformly distributed over its
surface. Consider a point P outside the shell at distance of 2 m from surface. If the
radius of shell is 1 m, what is electric field at point P?

(a) 4kNC] (b) 2kNC-1 (c)9kN C-1 (d)36 kN C~1

Figure shows track of three positive charged particles through uniform electric field E.
All charges are equal in value. Which charge particle has more initial kinetic energy on
entering horizontally between the plate?

L | Plate

++++++4+++ 4+

Plate
(a) Particle 1 (b) Particle 2
(c) Particle 3 (d) Both 1 and 2 have equal initial KE

A uniformly charged conducting sphere of 3 m diameter has a Surface charge density

of 90u C/m2. What is total electric flux leaving the surface of sphere?

(a) 1.76 X 108N m?C ! (b) 2.87 x 108N
m?C~?!
(c) 5.2 X 108N m2C™1 (d) 4.52 X 10°N
ch—l

Incorrect statement among the following is

(a) Gauss’s law is useful in calculating electric field when system has some symmetry
(b) Gaussian surface can pass through a continuous charge distribution

(c) Gauss’s law is based on inverse square dependence of electric field on distance

(d) In situation when surface is so chosen that some charges are outside and some inside,
electric field (whose flux appears on left side of Gauss’s equation) is only due to the
charges inside the closed surface
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)b
11)d

2)b
12) a

3c
13)d

4a  5)b
14)d 15)¢c

- Answer Keys —

6)d
16) b

7)d
17)c

8)d
18) c

9)d 10)d
19)b 20)d
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Chapter 2 :  Electrostatic Potential and Capacitance

An electric point charge q = 6 L C is placed at origin of x - y Co-ordinate axis. Calculate
electric potential due to the charge at point P(12m, 16m) in free space.

(a) 1.2 kV (b) 2.3 kV (c)3.7kV (d)2.7kV

The comparative graph of potential and electric field due to a point charge at a distance
r from it is best shown by graph.

A
N E V
E
or c E
(mVv or
v @V
S E
0 7(r) Vh(r)
A O £
E ‘ T 5
E Vv = \_
or E \
@)V v
(4) \\
N
\lf__’_\f :
0 70 o —®

A point charge Q=4x10"C is placed at a point in free space. How much work is
required to bring a charge 2nC from infinity to a point 9cm from charge Q ?

a) 3x107'J b) 8x107°J ) 2x107°J d) 5x107°J
Which among the following statements is an incorrect statement ?

(a) The electric dipole potential falls off, at large distance, as 1/l

(b) The electric potential due to dipole in the equatorial position is zero

(c) The electric potential due to dipole has axial symmetry about dipole moment vector
p

(d) Electric potential on dipole axis is maximum.
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10.

Two charges 6 nC and -4 nC are located 15 cm apart. At what point on line joining two
charges is electric potential zero?

(a) 6 cm from 6 nC charge (b) 45 cm from 6 nC charge

(c) 38 cm from 6 nC charge (d) 9 cm from -4 nC charge

The incorrect statement regarding equipotential surface

(a) Equipotential surface through a point is normal to electric field at that point

(b) An equipotential surface is a surface with a constant value of potential at all points
on the surface

(c) Equipotential surfaces of a single point charge are concentric spherical surfaces
centred at the charge

(d) For uniform electric field along x-axis, equipotential surfaces are planes parallel x -
y plane

Work done by external agent in assembling three identical charges from infinity to given
locations is

5 2 2 5 2 2
D e e P @ 3
8, T 8ne, 2me, T &g, r

Two point charges 7 uC and —2 uC are placed at position (-9cm, 0) and (9cm, 0)
respectively. How much work is required to separate two charges infinitely away from
each other

2) 0.2 ] b)0.5J €)0.6] d)0.77

A dipole with dipole moment 3 109 Cmis placed in external uniform field of E =4 109

N C-1. Calculate amount of work done by field in rotating the dipole from 6= 60° to
0°. ( O1is angle between electric field E and dipole moment vector)

(a)200p J (b) 600 J (c)300p J (doopJ
When a conductor is placed inside uniform electric field. Then
(a) At the surface of conductor, electrostatic field is normal to the surface at every point.

(b) Inside the conductor, electrostatic field is zero.
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11.

12.

13.

14.

(c) The electrostatic potential is constant throughout the volume of conductor and has
the same value on its surface

(d) All of above are correct

Two conductors are separated by distance of 1 cm in air. The dielectric strength of air is

about 3109 Vm—L, What maximum safe potential difference can be applied across
conductors?

(a) 3x10*V (b) 6x10*V (c) 3x10°V (d) 1.5x10*V

A slab of material having dielectric constant K = 1.5 has the same area as of a plates of

3
parallel plate capacitor but has thickness 2 of plate separation is introduced between

the plates of the capacitor having capacitance C. On introducing slab, capacity becomes
factor of

12 5 6 4
“c b) 2C Sc d 2c
a) )3 2 )3

A network of four capacitors each 10 uF are connected as shown with 500V supply.

Calculate the ratio of charges stored on Cqand Cy

A
. { |
G
¥ Il
11
e C
@1 (b) © © 2 @3
2 “3

A 900 pF parallel plate capacitor is charged by 100 V ideal battery. The space between
the plates is 1cm. How much electrostatic energy is stored per unit volume of empty

space of capacitor?
(a) 4.42x10*Jm™ (b) 8.85x10°Jm™
(c) 2.21x107Jm™ (d) 6.2x10°Jm™
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15.

16.

17.

18.

A 90 pF capacitor is charged by a 10 V battery. The capacitor is then disconnected from
battery and connected to another charged 90 pF capacitor. Final electrostatic energy
stored by the system is

(a) 225 pl (b) 2.25 nJ (c)4.5p] (d)4.5nJ

A parallel plate capacitor is charged by a battery. Now battery is removed and medium
between the plates of the capacitor is filled with an insulating material of dielectric
constant K, then

(a) Electric field due to charged plates induces a net dipole moment in the dielectric
(insulating material)

(b) Net potential difference between the plates is reduced
(c) Capacitance C decreases from initial value C to (Cy/K)
(d) Both (a) and (b) are correct

A parallel plate capacitor with each plate of area 6x10~°m’ has plate separation of 3
mm. A 3 mm thick mica sheet of dielectric constant K = 6 was inserted between the
plates. If this capacitor is connected to 100 volt supply, what is charge on positive plate
of capacitor?

(a) 1.92x107°C (b) 1.06x10°C
(c) 42x10°C (d) 4.36x107C

Equivalent capacitance of the network across points A and B is

(a) 200pF (b) 150pF (c) 100 pF (d) 700 pF
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20.

1)d
11)a

A spherical capacitor consists of two concentric spherical conductors held in position by
filling insulating material of dielectric constant 6. The inner sphere has radius of 10 cm
and outer has 40 cm. The capacitance of spherical capacitor is

(a) 100 pF (b) 108 pF (c) 88.8 pF (d) 73.3 pF
A parallel plate capacitor is to be designed with a voltage rating of 2 kV, using a material

of dielectric constant 3 and dielectric strength about 12 x 106 vm-1 , for safety we should
like the field never exceed 20% of dielectric strength. What minimum area of plate is
required to have capacitance of 60 pF?

- Answer Keys —
2)d 3)b 4)d 5b 6)d 7)b 8d 9b 10)d
12)d 13)d 14)a 15)b 16)d 17)b 18)c 19)c 20)c
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Chapter 3:  Current Electricity
Estimate the average drift speed of conduction electrons in a conductor of cross-
sectional area 10~/ m2 carrying current of 1.5 A. The number density of conduction

electrons is 8.5 x1028 m—3

(a) 2.2 mm s~ | (b) 1.1 mms~!

(c) 3.3 mm s1 (c) 0.1 mm s1

Average collision time for electrons in a conductor under a certain potential difference is
found to be 10~13 5. The mobility of electron in metal conductor is

(a) 1.5x 10-3m2/Vs (b)2.2x 103 m2/Vs

(€)2.9x 1073 m2/Vs (¢) 1.75 x 1074 mWs

A charged particle is having drift velocity of 7.5x10*m s~ 1 in an electric field of 3x10™
V m~1. The electron mobility is

(@) 2.5x10"m°V's™ (b) 2.5x10°m*’V's™

(c) 2.25x10"°"m*V's™ (c) 41x10°m°’V's™

Arrange following materials in correct order of their conductivity. Nichrome, Copper,
Germanium, Silver.

(a) Silicon > Germanium > Nichrome > Copper

(b) Silver > Copper > Germanium > Nichrome

(c) Silver > Copper > Nichrome > Germanium
(c) Germanium > Nichrome > Copper > Silver

The resistivity of alloy manganin

(a) Increases rapidly with increase of temperature
(b) Decreases linearly with increase in temperature
(c) Increases rapidly with decrease in temperature
(c) Is nearly independent of temperature

The graph of resistivity versus temperature for copper is best represented by graph shown
below. The correct graph is
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A | (3) -~
| P
’ .l
» g
Y > — »
2 0 —
(2) '
a (4) ~
A
= » .

A resistor is marked with rings coloured as brown, black, green and gold. The resistance
in ohm is

() (3x10°£5%)Q (b) (1.10x10° £5%)Q
(c) (10° £5%)Q (¢) (8.5x10° £5%)Q2
Which among the following statements is correct?

(a) In a metal, number density is independent of temperature

(b) With increase in temperature, relaxation time in metal decreases

(c) For semiconductors and insulators number density increases with increase in
temperature

(c) All the above

Nichrome has resistance of 75.3 Q at 301C. The resistance of nichrome becomes 85.8 Q
when current passes through it, if average temperature coefficient of resistance of

nichrome is 1.7x107*C™". The temperature of nichrome now is
(a) 700°C (b) 750 °C (c) 850 °C (c) 900°C
The incorrect statement among the following statements is

(a) Emf of a cell is the potential difference between its positive and negative electrodes
in an open circuit

(b) Internal resistance of dry cells is much higher than common electrolyte cells.

(c) The terminal potential difference of a cell can be zero
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12.

13.

14.

15.

(c) When current passes from positive to negative terminal of a cell inside it, terminal
potential difference is less than its emf.

When a current of 2 A flows in a battery from its negative to positive terminal, the
potential

difference across it is 12 V. If a current of 3 A is flowing in opposite direction it produces
a potential difference of 15 V. the emf of the battery is
(a)12.6 V (b)13.5V (c) 14.0V (c)132V

In the combination of two cells in parallel by joining positive terminals together and

similarly two negative ones, the value of —2 in circuit is

8V 20
—h_—‘ww—
6V 20
+{}- AN
R
A
1) 7A 2) 10A 3)2A 4) 8A

When a metal conductor connected to right gap of meter bridge is heated, the balancing
point from left end

(a) Shifts towards left (b) Shifts towards right
(c) Remains unchanged (d) Shift to zero position

Resistance P, Q, S and R are arranged in clockwise cyclic order to form a balanced
wheatstone bridge. The ratio of electric power consumed in the branches ( P + Q) and
( R + S)is

a)l:1 b)R: P ¢)R2:p2 d) Q:S

A battery of em.f. 5 V and negligible internal resistance is connected across the
diagonally opposite corners of a cubical network consisting of 12 resistors of network
each of resistance 1 Q. The current along one edge of the cube is
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a) 1A b) 2A ¢) 3A d) 4A

16. Four arms of wheat-stone bridge have the following resistances. AB - 602, BC =100Q
,CD=60Q,DA=12Q . A galvanometer of 15Q is connected across BD. Calculate the
value of additional resistance connected across CD to balance the bridge.

60 Q

12Q

() 12 Q (b) 15 Q (c) 18Q (©)30 Q

17. In a Meter Bridge null point is found to be at 30 cm from end A. If now a resistance of 10
Q) is connected in parallel with S, the null point occurs at 65 cm, value of S is nearly

(a)20 Q (b) 28Q (c)33Q (c)38Q2

18. Inapotentiometer of 8 wires, the balance point is obtained on fifth wire. To Shift balance
point to 6th wire, we should
(a) Decrease resistance in main circuit

(b) Increase resistance in main driver circuit
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20.

)b
11)d

(c) Decrease resistance in series with cell whose emf is tc measure
(d) Taking driver battery with higher emf

A potentiometer with driver battery of emf 2 V is used for determination of internal
resistance of 1.5 V cell. The balance point of the cell in open circuit is 225 cm. When a
resistance of 7.0 Q2 is used in external circuit across of the cell, the balance point shifts
to 210 cm length of potentiometer wire. The internal resistance of the cell is

(a)1Q (b)0.5Q ()2 Q (c)5Q
Pick out wrong statement about the KirchhofTs laws of electric circuit.
(a) Outgoing currents adds up and are equal to incoming currents at a junction

(b) Electric potential in electric circuit is position dependent. Starting with any point if
we come back to same point, total potential change must be zero

(c) Junction rule is based on conservation of energy law

(d) Bending or reorienting the wire does not change the validity of KirchhofTs junction
rule.

- Answer Keys -

2)d 3)b 4)c 5d 6b Tec 8d 9c 10)d
12)a 13)a 14)b 15b 16)d 17)c 18)b 19)b 20)c
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Chapter 4:  Moving Charges and Magnetism

A current element Al = dxi (where dx = 1 cm) is placed at the origin and carries a large
current of 10 A. The magnetic field on y-axis at distance of 50 cm from it is

(a) 2x10°T (b) 2x10°G (c) 4x10°T (d) 3x10°G

Consider a tightly wound 100 turn coil of radius 12 cm carrying current of 10 A. What
is magnetic field at centre of this coil.

(a) 1.2x10°T (b) 5.2x10°T (c) 4.6x10°T (d)
1.9x10°T

A straight wire carrying current of 15 A is bent into a semicircular arc of radius 2.5 cm.
The magnetic field at the centre of semicircular arc is

(a) 1.88x107*T (b) 2.6x107*T (c) 3.77x107*T (d)5.2x107*T

Consider a tightly wound 200 turns coil of radius 10 cm carrying current of 10 A. The
magnitude of magnetic field at the centre of the coil is

(a) 2nx107*T (b) 4nx107°T (c) 6mx107*T (d) 3nx10°T

A long straight wire of circular cross-section of radius 5 cm is carrying a steady current
of 20 A, uniformly distributed over its cross-section. The magnetic field induction at 2
cm from the axis of the wire is

(a) 1.6x107*T (b) 2.8x10>T (c) 3.3x10°T (d)3.2x10°T

A long straight cylindrical wire carries current I and current is uniformly distributed
across cross-section of conductor. Figures below shows a plot of magnitude of magnetic
field with distance from centre of the wire. The correct graph is

&

B

m L LT

(@) (b)
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11.

0 7 gid
(c) (d)
A closely wound solenoid 80 cm long has 5 layers of winding of 400 turns each. The

diameter of solenoid is 1.8 cm. If it carries current of 8§ A then magnitude of magnetic
field intensity inside solenoid near its centre is

(a) 1.62x10°*T  (b) 25.13x10°T () 3.1x10>T  (d) 16.8x10°T

A circular coil of 30 turns and radius 8 cm carries a current of 6 A. It is suspended in a
uniform horizontal magnetic field of 1.0 T. The field lines make an angle of 60° with
the normal of the coil. The magnitude of counter torque that must be applied to prevent
the coil from turning is

(a) 3.133 Nm (b) 0.236 N m (c)30.8 Nm (d)35Nm

In a chamber, a uniform magnetic field of 1.2 T is maintained. An electron is shot into
the field with a speed of 3.2 X 106 m s~ normal to the field. The radius of circular orbit
in which it starts circular path is (m=9.1 X 1031 kg)

(a) 15.16 pm (b) 627 um (c) 12.42 pm (d)22.4 pm
Two moving coil galvanometers M| and M have the following particulars. Nj = 30,
B1=025T,A; =72 X 103 m2, G| =10Q and Ny = 60, By =0.50 T, Ay = 1.8 X
1073 m?2, Gy = 5€Q respectively. The spring constants are identical to both
galvanometers. The ratio of their current sensitivity is

(a) 1:1 (b) 2:1 (c)4:1 (d)1:4

A toroid ring has inner radius 21 cm and outer radius 23 cm in which 4400 turns of wire
are wound. If the current in the wire is 10 A, then magnetic field inside the core of the
toroid will be

(a) 4.4x107*T (b) 4x107°T (c) 6.6x107*T (d) 12.6x107°T
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13.

14.

15.

16.

17.

Two concentric circular coils X and Y of radius 20 cm and 25 cm respectively lie in the
same vertical plane. Coil X has 40 turns and coil Y has 100 turns. If coil X and Y carries
currents of 18 A each but in opposite sense, the net magnetic field due to the coils at
their centre is ]

(a) 3.12x107°*T (b) 1.2x10°T (©) 72x10°T  (d) 2.26x10°T

A galvanometer has resistance of 60 €2 . It is converted in to an ammeter by connecting
a shunt resistance of 1.2 Q) . Its range becomes

(a) 68 (b) 50 () 51 (d) 60

To convert a galvanometer into a voltmeter of large range, we connect a resistance with
galvanometer. The resistance

(a) Is connected in parallel and of higher value
(b) Is connected in series and of lower value
(c) Is connected in parallel and of lower value
(d) Is connected in series and of higher value

Magnetic moment associated with an electron moving at speed v in a circular orbit of
radius 7 is (in magnitudes)

evr evr ev’
a) evr b) — c) — d —
(a) (b) 5 (c) 2 (d) P

The horizontal component of earth’s magnetic field at a certain place is 3.2 x 10T
and field is directed from south to North. A long straight conductor is carrying a current
of 3 A. What is force per unit length experienced by it when it is placed on horizontal
table and current in wire is from west to east?

(2) 9.6 X 1070 Nm~1 upwards (b) 9.6 X 10> Nm~!. downwards

(c)3.6X 1073 Nm_l, upwards (d)9.6X 10> Nm1, horizontal

Two long straight parallel wires A and B carrying current of 20 A and 10 A is same
direction are separated by a distance of 5 cm. The force of 15 cm section of wire B is

(a) 1.5x107°N , attractive (b) 1.6x107*N , repulsive

(c) 1.2x107°N, attractive (d) 1.2x107*N, attractive
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19.

20.

I)c
11)b

A cyclotron’s oscillatory frequency is 10 MHz. What should be the operating magnetic
field for accelerating deuterons?

(2) 0.96 T (b)1.52 T () 0.46 T (@ 132T

A charge q=1.6x10""C moving with speed of v m s~ crosses electric field
‘E‘ =6x10* V! and magnetic field ‘E‘ =1.2T . The electric field and magnetic fields

are crossed and velocity v is also perpendicular to both. If the charge particle crosses
both fields undeflected, the value of v is

(a) 7.2x10° (b) 7.2x10* (c) 5x10° (d) 5x10*
A proton is moving with speed of 2 x 105 m s—! enters a uniform magnetic field B = 1.5

T. At the entry velocity vector makes an angle of 30° to the direction of the magnetic
field. The pitch of helical path it

describes is nearly

(a) 6.25 mm (b) 4.37 mm (c) 7.25 mm (d) 1.67 mm
- Answer Keys -

)b 3)a 4Hb 5d 6d 7)b 8a 9a 10)a
12)d 13)c 14)d 15)b 16)a 17)d 18)d 19)d 20)c
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Chapter S:  Magnetism and Matter
The net magnetic flux through any closed surface is
(a) Always positive (b) Always negative
(c) May be positive or negative (d) Always zero

The vertical plane which passes through the imaginary line joining the magnetic north
& the south poles is known as

(a) Geographical meridian (b) Magnetic meridian

(c) Magnetic declination (d) Magnetic dip

Which of the following quantities include in the element of earth’s magnetic field?

(a) The declination (b) Angle of dip

(c) Horizontal component of earths magnetic field

(d) All of the above

The magnetic needle shown in the figure has magnetic moment 6.7x10°Am’ and

moment of inertia 7.5x10°kgm”. It performs 10 complete oscillations in 6-70 s. The

magnitude of magnetic field is

(2) 0.02 T (b) 0.01 T (©)0.03 T (d) 0.05T

A short bar magnet placed with its axis at 53° with an external field of 600 G experiences
a torque of 0.024 N m. Magnetic moment of the magnet is

(a) 0.4Am>2 (b) 0.8Am? (¢) 0.6Am?2 (d) 0.5Am?

A magnetic needle is placed in an external magnetic field at an angle Owith the field.
Needle is in most stable position if the value of is

(a) 180° (b) 90° (c) 0° (d) 60°

In the magnetic meridian of a certain place, the horizontal component of earth’s
magnetic field is 0.48 G and the dip angle is 53°. Magnetic field of the earth at this
location is

(a) 0.3G (b) 0.8 G (c) 0.64 G (d) 0.96 G
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13.

14.

15.

16.

Which of the following is a correct relation?

1
(@) p, =xu (®) p, =1+y (€) p,=1-y (d) ur=;
A solenoid has a core of a magnetic material with relative permeability 500. Number of

turns in the solenoid are 1000 per metre and carry a currents of 5 A. Magnetic intensity
H will be.

(a) 5x10° A/m (b) 2.5x10° A/m

(¢) 10°A/m (d) 250 A/m

Which of the following is not a diamagnetic material?

(a) Bismuth (b) Copper (c) Nitrogen (STP)  (d) Sodium
According to Curie’s law for paramagnetic material

@ w, =2 (b) %=Cu, T © 1=t (@) por=CT

The temperature of transition from ferromagnetic to paramagnetic is called the
(a) Transition temperature (b) Inversion temperature

(c) Curie temperature (d) Neutral temperature

Suitable materials for permanent magnets, should have

(a) High retentivity and low coercivity

(b) Low retentivity and high coercivity

(c) High retentivity and high coercivity

(d) Low retentivity and low coercivity

Curie temperature for cobalt is

(a) 1394 °C (b) 1394 K (c) 1043 °C (d) 1043 K

At a certain place a freely suspended magnetic needle makes 20 oscillations per minute.
At another place where the magnetic field is 4 times, time period of same needle will be

(a)10s (b)1s (c)1.5s (d)3s
Correct dimensional formula for the permeability of free space is

(a) [MLT2A—2] (b) IML™1T2A3] () M~1L2T2A]  (d) [ML3T-
3 A2]
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17.

18.

19.

20.

1)d
1) ¢

Which of the following relation is correct? (symbols have their usual meaning)
(@) B=p,(14+H (b)) B=p,uH () B=p,(H-M)

(d) Both (a) and (b)

The phenomenon of perfect diamagnetism in superconductors is called

(a) Dynamo effect (b) Meissner effect

(c) Stark effect (d) Zeeman effect

A closely wound solenoid of 3000 turns and area of cross- section 1.610~4 m2, carrying
a current of 5.0 A, is suspended through its centre. Magnetic moment associated with

the sclenoid is

(2) 12.8 Am?2 (b) 5.6 A m2

(c) 4.8Am>2 (d) 2.4 Am?
Electromagnets are used in

(a) Electric bells (b) Cranes to lift machinery
(c) Loudspeaker (d) All of the above

- Answer Keys -

)b 3Hd Hb 5Hd 6c THb b 9a 10)d
12)c 13)c 14)b 15)c 16)a 17)d 18)b 19)d 20)d
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Chapter 6 :  Electromagnetic Induction

Direction of current induced in a wire by moving it in a uniform magnetic field is found

using
(a) Newton’s laws (b) Lenz’s law
(c) Ampere’s rule (d) Right hand grip rule

A metallic plate is getting heated. It cannot be due to

(a) A direct current passing through plate

(b) An alternating current passing through it

(c) It is placed Static in Space varying magnetic field but does not vary with time

(d) It is placed in time varying magnetic field

A rectangular coil expands on pulling from two diagonal edges in a region of magnetic
field and no emf is induced in the coil. This can be because of

(a) Magnetic field is constant

(b) Magnetic field is in the plane of rectangular coil

(c) Magnetic field has a perpendicular component to the plane of coil whose magnitude
is decreasing

(d) There 1s a uniform magnetic field perpendicular to plane of coil

The self-inductance L of a solenoid of length / and area of cross section 4, with fixed
number of turns per unit length increases as

(a) / and 4 increases

(b) / decreases and 4 increases

(c) Both / and 4 decreases

(d) / increases and A4 decreases

The mutual inductance of pair of co-axial neighbouring coils
(a) Increases when they are brought nearer

(b) Increases when one of them is rotated about an axis

(c) Is independent of current passing through coils

(d) Both (a) and (c) are correct
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10.

A square loop of side length L meter lies in x-y plane in a region, where the magnetic
field is given by B= B, (f+23+3k) T, Bo is positive constant. The magnitude of

magnetic flux passing through square is

(a) 5B,[>Wb (b) 3B,L>Wb (c) J14B,I>Wb (D) B,L’Wb

A 20 cm long conductor carrying a current of 10 A is kept perpendicular to magnetic
field

of 0.6T. The mechanical power required to move conductor with a speed of 1 ms—1 is
(a)1.2W (b) 1.5W (c) 0.6 W (d)0.4 W

A square loop of edge 20 cm and resistance of 1€2 is placed vertically in horizontal
plane.

A uniform magnetic field of 0.5T is set up across the plane in the direction at 45° to the
plane. The magnetic field is decreased to zero in 0.2 s, at a steady rate. Calculate
magnitude of current induced in this time interval.

(a) 20 mA (b) 50 mA (c) 60 mA (d) 70 mA

A circular loop with its plane parallel to plane of paper is entering into uniform magnetic

field directed into the plane of paper perpendicularly. The loop is moved at constant
speed V. Then

(a) No. emf will be induced in the coil

(b) Induced emf is constant in magnitude only

(c) Induced emf is varying with time

(d) Induced emf is constant in magnitude as well as in direction

A metallic rod of length 20 cm is rotated with, frequency of 50 rev/s with one end pivoted

at the centre and other end at circumference of circular metallic ring of radius 20 cm
about

an axis passing through centre and perpendicular to plane of the ring. A constant and
uniform magnetic field 1.5 T parallel to axis is present everywhere. What is emf induced
between centre and periphery of circular ring.

(2) 2.6V (b)9.4V (c)4.7V (d) 123V

83



11.

12.

13.

14.

15.

A cycle wheel with 20 metallic spokes each 1 m long is rotated with speed of 60 rad/s
in

a plane normal to horizontal component of earth’s magnetic field By = 0-5 G at a place.

The emf induced between axle and rim of wheel is
(a) 1.5mV (b) 123 mV (¢)3.0mV (d) 0.75 mV

A conducting arm AB of length 30 cm moves on conducting rails held parallel. A
uniform

magnetic field 6 = 0.2 T exists perpendicular to planes of rails. Only the conducting arm

has resistance of 0.5€2 . The arm is pulled out with constant speed of 20 ms~1, how
much force is required parallel to rails to keep it moving at same speed.

(a) 0.14N (b) 8N (c) 16 N (d)0.25N
Which statement regarding eddy currents among the following is incorrect?

(a) If rectangular slots are made in copper plate, the magnitude of eddy currents will
decrease

(b) Dissipation of heat produced is proportional to strength of eddy currents
(c) Dead beat galvanometer has fixed core made of non-magnetic metallic material
(d) Magnetic brakes in train use the application of eddy current

Two circular coils one of small radius r and other of larger radius R (r <<R ) are
placed

co-axially with centres coinciding. The mutual inductance of the arrangement is

(a) u,mR> (b) WoTr © pomrR (d) 2u,mr’
2r 2R (r+R) R

A long solenoid is of length 1.25 m and 600 turns per unit length. It is connected to a
source which establishes a current of 2A in circuit. Magnetic energy stored in the

solenoid coil with cross-sectional area 0.1 m2is

(2) 0.1] (b)0.47] (c) 0-6J 127
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16.

17.

18.

19.

20.

A rectangular coil of 100 turns with area 0.1 m?2 is rotated at 10 revolution per second
and paced in a uniform magnetic field of 0.01 T perpendicular to axis of rotation of the
coil. The maximum voltage generated in coil is

(a)3.14V (b)6.28V (c)9.42V (d)314V

Two thin cylindrical pipes of equal internal diameters made of aluminum and plastic are
taken. The pipes are kept vertical. A small cylindrical magnet without touching sides of
wall of pipe is allowed to fall one by one. Then correct observations are

(a) Magnet takes longer time to cross aluminum pipe

(b) Magnet takes longer time to cross plastic pipe

(c) Eddy currents are generated in aluminum pipe but not in plastic

(d) Both (a) and (c) are correct

Which of the following statement is wrong?

(a) In ac generator when flux through coil is maximum, emf induced is minimum

(b) Maximum emf is induced when plane of col is parallel to magnetic field

(c) The emf induced changes periodically with time if coil is rotated at uniform rate

(d) The frequency of rotation of armature coil is 60 Hz in India and 50 Hz in USA

A pair of adjacent coils has mutual inductance of 1.5 H. If the Current in one coil changes
from 0 to 10 A in 0.5 s. the rate of change of flux linkage with other coil is

(a) 20 V (b)30V )4V )5V

A circular coil is being deformed into a narrow straight wire at regular stretch. Then
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(a) The direction of induced current is clockwise
(b) The direction of induced current is anticlockwise
(c) Magnetic flux through coil increases

(d) The amount of charge flowing in coil depends on time

- Answer Keys -
1)b2)c3)b4)as5)d6)b7)a8 d9)cl0)b
11)al12)a13)b14)b15)al6)b17)d 18)d 19) b 20) b
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Chapter 7:  Alternating Current
10
A — pF capacitor is connected to a 200 V, 50 Hz ac source. The capacitive reactance
T

of the circuit is
(a) 1000 Q (b) 500 Q2 (c)212Q2 (d) 100 Q

A light bulb is rated at 100 W for a 220 V, 50 Hz supply. The rms current through the
bulb is

5 5 3 4

An ac signal (sinusoidal) output from a device is shown in the figure. The average value
and rms value respectively in the given case are

b A L 2 L L1
(a);a\/a (b) TE’\/E (C) TE, (d) TC,Z

The instantaneous values of alternating current and voltage in an ac circuit are given

i= L sin(100mt)A and &= J2sin (1007& + gJ V . The average power dissipated through

NG

the circuit is

B3 1 1 3

—W b) —W -W d —W
@) = ® 7 © 3 () =
For a series LCR circuit, the power dissipated at resonance is

2
\%

(a) m (b) I"wL (C) I (XL _XC) (d) IrmsR

The primary winding of a transformer has 200 turns whereas its secondary winding has
2000 turns. If the primary is connected to an ac Source of 20 V and 60 Hz, then
secondary will have output of

(a) 200 V and 6 Hz (b)2 V and 60 Hz
(c) 200 V and 60 Hz (d)2 Vand 6 Hz
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10.

11.

12.

An ac supply is connected across a series LCR circuit. If capacitor is removed then which
of the following phasor diagram may be correct?

(3)

The analogue of displacement x in mechanical system (spring block) is P in electrical

system (LC oscillation). Then P is [
(a) Inductance (L)  (b) Charge (q)
(c¢) Current (I) (d) Capacitance (C)

A capacitor (C), initially charged upto qq, is connected to an inductor (L). The

differential equation of LC oscillator is

d’q dq
—+q=0 b) —+q=0
(a) R ()dt q
dg ¢ L9
—t—=
© dt LC @ d2 C

For pure resistive ac circuit the phase angle between voltage and current and power
factor are respectively.

(a) 0°,1 (b) 0°,0 (c) 90°, 1 (d) 90°, 0

A resistor of 100Q is connected in series with series combination of inductor and
capacitor. If X; and Xc are the reactances of inductor and capacitor respectively, then

reactance of circuit will be

(@) [X, +X| (b) [X, —X| () \Xi +X¢ (d) X Xc

The quantity which measures the sharpness of resonance is
(a) Quality factor  (b) Peak factor (c) Form factor (d) Ripple factor
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13.

14

15.

16.

17.

A steady current of 2 A flowing through a resistor produces a heat of 100 W. To produce
a heat of 400 W by supplying an ac current through the same circuit, the value

of peak current will be

(a)4 A (b) 5.6 A (©)2.8 A ()8 A

The variation of impedance of an ac circuit (having one of the element) with frequency

of source is given for different elements. Choose the incorrect plot.

RA XM

(1) (2) \
—t——> 7 —_—> f
X X, A

f — f

Consider a series LCR circuit in which reactance and resistance are 100 each. When the
circuit is connected to ac source 220 V, 50 Hz, then current drawn from the source is

(a) 2.22A (b) 1.1V2A (c) 3.3\V2A (d)2.2A

In the circuit shown in the figure. The voltmeter and ammeter reading will respectively
be (source, voltmeter and ammeter are ideal)

1) 0V,2\2A 2) 0V,4.4A 3) 110V, 242A 4) 110V,3A

In an oscillating L-C circuit, Qp, is the maximum charge on the capacitor. If at any time,

the energy stored in capacitor and Inductor are equal, then charge stored on the capacitor
at that instant is
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ND) 2 3 NE)
18.  For an ideal transformer, which of the following option is correct?
(Symbols have their usual meaning)
I I
phiN kv Dvhovs, 4 YN
I, N, LV, V. Ng

19. A radio can tune over the frequency range (800 - 1200) kHz. If LC circuit has an
effective inductance of 200 p H- What should be the range of its variable capacitor?

(a) 100 pF - 280 pF (b) 88 pF - 198 pF
(c) 4C pF - 80 pF (d) 200 pF - 400 pF

20.  The figure shows a series LCR circuit connected to a variable frequency and 220 V
source. The source frequency which drives the circuit in resonance will be

220V. f

(a) 25Hz (b) 100Hz
(c) 50 Hz (d) 80Hz

- Answer Keys -

1)a2)b3)b4)b5)d6)c7)b8)b9)d10)a
11)b12)a13)b14)c 15)b16)b 17)a 18)c 19) b 20) c
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Chapter 8 :  Electromagnetic Waves

The correct order of arrangement of electromagnetic waves according to their frequency
is

(a) Radio waves > Microwaves >7v -rays > U.V. rays

(b) Radio waves > U.V. rays > Microwaves > Y -rays
(c) y -rays > Microwaves > U.V. rays > Radio waves
(d) y -rays > U.V. rays > Microwaves > Radio waves

The electromagnetic radiations used in radar system is

(a) Gamma rays (b) Radio waves
(c) Infrared (d) Microwaves
Microwaves oven works on the principle of

(a) Giving rotational energy to water molecules

(b) Giving vibrational energy to water molecules

(c) Giving translational energy to water molecules

(d) Both (a) and (b) are correct options

The RMS value of electric field of light coming from sun is 400 N 1. Total energy
density of electromagnetic waves is

(a) 1.42x10°Jm™ (b) 1.92x10°Jm™> (¢) 2.6x107°Jm™ (d)
8.85x107Jm™

Cellular phones use radio waves to transmit voice communication in

(a) Frequency modulated radio bands (b) Ultra high frequency bands

(c) Short wave bands (d) Amplitude modulated bands
Which of the following is not an electromagnetic wave?

(a) Heat rays (b) X-rays (c) -rays (d) B -rays

Which among the following statement is incorrect?

(a) Wavelength of X-rays can range from 10 nm to 104 nm.
(b) X-rays are used in treatment of certain form of cancer

(c) X-rays are produced by bombarding a metal target by high energy electrons
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11.

12.

13.

14.

(d) X-rays are used to observe growth of crops

Which among the following statement may be incorrect?

(a) Infrared detectors are used in earth satellites

(b) Electronic devices emit infrared radiations and are used in remote switches
(c) U.V. lamps are used in physical therapy

(d) Visible range of many insects extend well into ultraviolet waves

The instantaneous magnitudes of electric field £ and magnetic field B vectors in
electromagnetic wave propagating in vacuum are related as

1)E=% 2)E=cB HE=2 4)EB = c2
C

A plane electromagnetic wave E = 100 sin (5x10%t +3x) V/m is propagating through
a medium. The refractive index of the medium is

(a) 1.6 (b) 1.7 (c) 1.8 (d) 1.9

Light with energy flux 1.2 W/m? falls on a non-reflecting surface at normal incidence.
The pressure on the plate is

(a) 3x10°Nm™ (b) 2x10*Nm™ (¢) 4x10°Nm™ (d)
2x10°Nm™

What is peak electric field produced by the radiations coming from 100 W bulb at a
distance 3 m. Assuming that bulb is point source with efficiency of 2.5%?

(a) 2.9 V/m (b) 3.1 V/m (¢) 1.6 V/m (d) 4.07 V/im

In electromagnetic wave, if peak value of magnetic field Is 1.4 10-8 T, then RMS value
of electric field will be

(a) 4.07 V/m (b)2.9 V/m (c) 6.2 V/im (d)3.4 V/m

Light with an energy flux of 6 W/cm? falls on a non reflecting surface at normal
incidence.

If surface has an area of 50 cmZ2. What is total momentum transferred in one minute to

the surface (for complete absorption)?

(a)6x 102 kgms! (b)3x10 2 kgms~!
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15.

16.

17.

18.

19.

(c)2x 102 kg m sl (d) 6.4 kgm s—1

The electric field component propagating along x-axis 1is given as
E, =30 sin(4.5x10°x +1.5x10"'t) V/m. The frequency of propagating wave is

(a) 5 GHz (b) 17.6 GHz (c) 23.9 GHz (d) 15.4 GHz

A capacitor is made of two circular plates each of radius 7 cm and separated by 2 cm.
The capacitor is being charged by an external source. The charging current is constant
and equal to 0.2 A. What is the rate of change of potential deference between the plates?

(a) 1.62 1010v/s (6)2.941010v/S () 3.54 1010v/s (d) 3.24
1010v/s

A radio is tuned to station in the 30 MHz to 54 MHz. What is corresponding wavelength
band?

(a) AM band (b) FM band (c) Short band (d) UHF band
Which among the following statement is incorrect in electromagnetic spectrum?

(a) Long distance radio broadcast use short waves

(b) X-rays astronomy is possible from satellite orbiting earth

(c) Microwaves range from 400 nm to 0.6 nm

(d) Snakes are sensitive to infrared waves

Correct match of column I with column II is 283]
C-l(waves) C-1l (Production)

A. Infra-red P . Rapid vibration of electrons in aerials

B. Radio Q. Electrons in atoms emit light when they move from higher
to lower energy level.

C. Light R . Klystron valve

D. Microwave S . Vibration of atoms and molecules

(a) A-P, B-R, C-S, D-Q (b) A-S, B-P, C-O, D-R

(c) A-Q, B-P. C-S,D-R (d) A-S. B-R. C-P, D-Q
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20.

Find the incorrect statement among the following.[

(a) Accelerated charge particles radiate electromagnetic waves

(b) Visible radiations emitted by atoms is much longer in wavelength than atomic size
(c) X-rays are emitted from heavy atoms

(d) Radio waves are produced by atomic nucleus
- Answer Keys -

1)d2)d3)d4)a5)b6)d7)d8)c9)b10)c
11)c12)b13)b14)a15)c 16) b 17) ¢ 18) ¢ 19) b 20)d
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Chapter 9:  Ray Optics and Optical Instruments
Which of the following statements is wrong for an image formation of a real object?
(a) The magnification produced by convex mirror is always less than one
(b) A virtual, inverted, same size image can be obtained using plane mirror
(c) A virtual, erect, magnified image can be formed using a concave mirror
(d) A real, inverted, same sized image can be formed using a convex mirror
Advanced sunset and delayed sunset is due to
(a) Atmospheric reflection (b) Atmospheric refraction
(c) Atmospheric scattering (d) Atmospheric dispersion
If p,p, and p_ are refractive indices of media A,B and C respectively such that
K, >, > 1, , total internal reflection can take place when a ray of light travels from
(a)Cto A (b)CtoB (c)Bto A (d)BtoC
Which of the following concept is used in optical fibre?
(a) Refraction of light (b) Scattering of light
(c) Dispersion of light (d) Total internal reflection

In the position of minimum deviation when a ray of yellow light passes through the
prism, then its

(a) Angle of incidence is less than angle of emergence

(b) Angle of incidence is greater than emergent angle

(c) Sum of angle of incidence and emergent angle is equal to 90°
(d) Angle of incidence is equal to angle of emergence

The focal length of a lens depends upon

(a) Nature of material of lens (b) Colour of light
(c) Medium in which lens is placed (d) All of these

A screen is placed at a distance of 40 cm away from an illuminated object. A converging
lens is placed between the source and screen and it is attempted to form the image of the
source on the screen. If no lens position could be found, the focal length of the lens

(a) Should be greater than 10 cm (b) May be 6 cm
(c) May be infinity (d) Must be less than 10 cm
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12.

13.

In a compound microscope, the intermediate image is

(a) Virtual, erect and magnified (b) Real, erect and magnified
(c) Real, inverted and magnified (d) Virtual, erect and reduced
Mark the correct option among following statements.

(a) If far point come closer to eye, the defect is farsightedness.

(b) If near point goes ahead (away from eye), the defect is called myopia.

(c) If defective far point is 1 m away from eye, divergent lens should be used
(d) If near point is 1 m away from eye, divergent lens should be used

P is a small angled prism of angle 3° made from material of refractive index 1.2. A ray
of

light is incident on it as shown in figure. The angle of deviation for the rays refracted
from

prism is

(a)2° (b) 3° (c) 0.8° (d) 0.6°

When white light enters a prism, it gets split into its constituent colours. This is due to
(a) Scattering of light (b) Dispersion of light

(c) Reflection of light (d) Diffraction of light

A compound microscope consists of an objective lens of focal length 1 cm and an eye
piece with focal length of 2.0 cm and tube has length 20 cm. What is its magnification?

(a) 100 (b) 200 (c) 220 (d) 250
With regards to a telescope, which statement is incorrect.

(a) Telescope is used to provide angular magnification of distant objects

(b) Telescope has objective lens of large power

(c) Final image of refracting telescope is inverted
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14.

15.

16.

17.

(d) With larger diameter of objective fainter objects can be observed

Match the elements of List-I1 with List-11

List-1 List-11
(A)Simple microscope (E) Image magnified, inverted and virtual
(B)Compound microscope (F) Image virtual, erect and high resolution
(C)Astronomical telescope (G) Virtual, inverted and high resolution
(D)Terrestrial telescope (H) Image virtual, erect and enlarged
(a) A-H, B-F, C-E, D-G (b) A-H, B-E, C-G, D-F
(c) A-H, B-E, C-F, D-G (d) A-F, B-G, C-E, D-G

A simple magnifier has converging lens of focal length 2.5 cm. What is its linear
magnification for the image formed at near point?

(a) 6 (b) 9 () 11 ) 16

A prism has prism angle of 60° and its absolute refractive index is 1.76. The prism is
dipped in a transparent liquid of refractive index x. If the angle of minimum deviation is
found to 46° in liquid, what is x?

(a) 1.1 (b) 1.3 (c) 1.4 d) L.5

Find the position of the image formed by lens combination with convex lens of focal
length 10 cm and concave lens of focal length 12 cm. The object is kept at 30 cm from
the convex lens as shown

k=6 crm—
(a) 36 cm to right of convex lens (b) 36 cm to right of concave lens
(c) 16 cm to left of concave lens (d) 20 cm to right of convex lens
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19.

20.

A small pin fixed on table top is viewed from above from a distance of 40 cm. By what
distance would pin appear to be raised if viewed from the same point through a 12 cm
thick glass slab held parallel to the table? Refractive index of glass is 1.5

(a)4 cm (b) 5 cm (c) 6 cm (d) 8 cm

Biconvex lenses are to be manufactured from glass of refractive index 1.5 with both
faces of same radii of curvature. The radius of curvature required if focal length is 15
cm will be

1) 10 cm 2) 15 cm 3)20 cm 4)25 cm

A light pipe is made of glass fibre of refractive index 1.57. The outer covering of the
pipe is made of a material of refractive index 1.36. The range of angles of incident rays
with the axis of the pipe for which total internal reflection inside the pipe take place is
nearly

1) 0°<i<38° 2) 0°<1<90° 3) 0°<i<60° 4) 0°<1<53°
- Answer Keys -

1)d2)b3)d4)d5)d6)d7)a8)c9)c10)d
11)b12)d 13)b 14) b 15)c 16) a 17) b 18) a 19) b 20) a
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Chapter 10 : Wave Optics
The phenomenon of diffraction takes place for
(a) Sound waves only (b) Light waves only
(c) Matter waves only (d) All type of waves

If Young’s double slit experiment uses a monochromatic light, the shape of fringes
formed on the screen is

(a) Parabola (b) Straight line (c) Circle (d) Hyperbola

A diffraction pattern is obtained by using beam of red light. What will happen, if red
light is replaced by the blue light?

(a) Bands disappear

(b) Bands become broader and farther apart

(c) Diffraction bands becomes narrow and crowded

(d) No change takes place

Which of the following is correct for light diverging from a point source? |
(a) The intensity changes in proportion to the distance squared

(b) The wavefront is parabolic

(c) The intensity changes inversely proportional to distance squared
(d) The intensity changes inversely proportional to distance

In Young’s double slit experiment, the slits are separated by 0.28 mm and the screen is
placed 1.4 m away. The width of bright fringe is measured to be 1.2 cm. The wavelength
of light used in the experiment is

(a) 2.4x10°m (b) 3x10"m

(c) 1.5x10"m (d) 5x107"m

The angle between the axis of two polaroids is 30°. The ratio of intensities of the
emergent and unpolarised incident light will be

(a1l : 4 b1 : 3 (c)3:4 (d)3:8

In Young’s double slit experiment, the phase difference between two waves reaching at

apoint is7t/3 . The intensity of this point expressed as a fraction of maximum intensity
Iy 1s
0
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11.

12.

13.

14.

3 I, 4 3
(a) 510 (b) B} (©) 3 I (d) 410

When a low flying aircraft passes overhead, we sometimes notice a slight shaking of the
picture in our TV, screen. This is because of ..........c.ccceeeuee. between the direct signal
and

reflected signal
(a) Interference (b) Diffraction (c) Polarisation (d) Refraction

The idea of secondary wave wavelets for the propagation of the light wave was first
given

by

(a) Fresnel (b) Newton

(c) Maxwell (d) Htygen

The ratio of the amplitude of the two sources producing interference is 3 : 5, the ratio of
intensities at maxima and minima 1is [

(a) 25:6 b)5 : 3 (c)16:1 (d)25:9
Colours of the soap bubble is due to

(a) Interference (b) Heat radiation

(c) Polarisation (d) Absorption

Intensity of a bright fringe in a single slit diffraction pattern on a screen

(a) Is same for all bright fringes

(b) Increases and decreases alternatively as we move away from central fringe

(c) Decreases as we move away from central bright fringe

(d) Increases as we move away from central bright fringe

Wavefronts associated with point source of wave is

(a) Spherical (b) Planar (c) Cylindrical (d) Ellipsoid

Light of wavelength 600 nm is incident on an aperture of size 2mm. The distance upto
which light can travel such that its spread is less than the size of aperture is

(a) 12.13 m (b) 6.67 m (¢)3.33m (d)2.19 m
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16.

17.

18.

19.

20.

The slits in Young’s double slit experiment are illuminated by light of wavelength 6000
A. If the path difference at the central bright fringe is zero, then the path difference at
fourth bright fringe is

(a) 2.4x10°m (b) 1.2x10°m (c) 10°m (d)
0.5%x10°m

The refractive index of a medium is /3 . If the unpolarised light is incident on it from
air at the polarizing angle of the medium, the angle of refraction is

(a) 60° (b) 45° (c) 30° (d) 0°
When interference of light waves takes place

(a) Energy is created in the region of maximum intensity

(b) Energy is destroyed in the region of minimum intensity

(c) Conservation of energy hold good and energy is redistributed

(d) Conservation of energy does not hold good

Two faints separated by a distance of 0.1 mm can just be inspected in a microscope
when light of wave length 6000 A is used. If the light of wavelength of 8000 A is used,
then the limit of resolution will be

(a) 0.8 mm (b) 1.2 mm (c) 0.1 mm (d) 0.13 mm
Transverse nature of light was confirmed by the phenomena of

(a) Reflection of light (b) Diffraction of light

(c) Interference of light (d) Polarisation of light

A light of wavelength 550 nm coming from a distant Star. The limit of resolution of a
telescope whose objective has a diameter of 2 m is

(a) 3.38x107"rad (b) 3.35x10°rad
(c) 3.35x10°rad (d) 2.15%x107rad

- Answer Keys -

1)d2)d3)c4)c5)a6)d7)d8)a9)d10)c
1) al2)c13)ald)b15)al6)c17)c18)d 19)d20)a
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Chapter 11 : Dual Nature of Radiation and Matter
Work function depends on
(a) Metal only (b) Nature of surface only
(c) Both metal and nature of surface (d) Threshold frequency
Saturation photoelectric current
(a) Increase with increase in plate potential
(b) Increase with decrease in plate in plate potential
(c) Is independent of plate potential

(d) Increase with increase in frequency

Monochromatic light of frequency 6 X 1014 Hz is produced by a laser. The power

emitted is 2 X 10~3W. The number photons emitted per second by source is

(a) 5.0 X 1015 (b) 5.0 X 1016 (¢)5.0X 1017 (d)5.0X 1018

A particle is moving three times as fast as an electron. The ratio of de-Broglie

wavelength of particle to that of electron is 1.813 X 104, The particle may be
(a) Proton (b) Deutron (c) a-particle (d) Triton

An electron microscope uses electrons accelerated by a voltage of 50 kV. how does the
resolving power of this electron microscope compare with that of an optical microscope
which uses yellow light?

(a) 104 times (b) 109 times (c) 100 times
(d) 103 times

A particle is dropped from a height H. The de-Broglie wavelength of the particle as a
function of height is proportional to

(a)H (b) H1/2 (c) H° (d) 1172

A proton and an a-particle are accelerated through the same potential difference. The
ratio of de-Broglie wavelength = to that &, is

(a) V2:1 b)2:1 (c) 24/2:1 d) 1:42
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16.

Which of the following statements is incorrect about the photons?
(a) Momentum of photon is (b) Rest mass of photon is zero
(c) Photons exert no pressure (d) Energy of photon is frv

The wavelength of matter wave is independent of

(a) Mass (b) Velocity (c¢) Kinetic energy (d) Charge
Which experiment best support the theory that matter has wave nature?

(a) Photoelectric effect (b) o -scattering experiment

(c) Davisson and Germer experiement (d) Compton effect

Which among the following phenomenon shows particle nature of light?

(a) Photoelectric effect (b) Interference

(c) Polarization (d) Matter waves

Which of the following device is some times called electric eye?

(a) Light emitting diode (b) Photocell

(c) Electric generator (d) Integrated chip

For a certain metal, incident frequency v is five times of threshold frequency v, and

maximum speed of coming out photoelectrons is 8 X 106 mys. If v = 2v,y, the maximum

speed of photoelectrons will be

(a)4x 100 m/s (b) 6 x 106 m/s (c) 3 x 10°m/s (D) 1x 106 m/s
An electron is moving with an initial velocity v= VO’i\ enters in a uniform magnetic field
B= Boj . Then its de-Broglie wavelength

(a) Increase with time (b) Decrease with time
(c) Remains constant (d) Increases and decreases periodically

For a wavelength of 400 nm, kinetic energy of emitted photoelectron is twice that for a

wavelength of 600 nm from a given metal. The work function of metal is [
(a) 1.03 eV (b)211eV (c)4.14eV (d)2.43 eV

The linear momentum of a 3 MeV photon is

(a) 0.01 eV sm1 (b) 0.02 ¢V sm~!

(¢)0.03 eVsm! (d) 0.04 eV s m~!
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18.

19.

20.

A particle of mass 4m at rest decays into two particles of mass m and 3m. The ratio of
de-

Broglie wavelength of two particles will be
1
(a) 5 (b)4 (c)2 (d)1

In a photon particle collision (such as photon electron collision). Which of the following
may not be conserved?

(a) Total energy (b) Number of photons
(c) Total momentum (d) None of above

If the momentum of an electron is changed by P, then the de-Broglie wavelength
associated with it changes by 0.5%. The initial momentum of electron will be

(a) 200P (b) 400P (c) %}0 (d) 100P
The phenomena of photoelectric effect was first explained by

(a) Albert Einstein (b) Heinrich Hertz

(c) Wilhelm Hallwachs (d) Philipp Lenard

- Answer Keys —

1)c2)c3)ad4)as5)b6)d7)c8)c9)d10)c
11)al12)b13)al4)c15)a6)al7)d18)b19)a20)a
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Chapter 12: Atoms
The thickness of gold foil used in o -particle scattering experiment was
(@) 2.1x10"m (b) 2.1x10°m (c) 3.1x10""m (d) 2.1x10™"*m
In o -particle scattering experiment number of o -particles scatter by more than 1° is
about
(a) 0.3% (b) 0.24% () 0.20% (d) 0-14%

In o -particle scattering experiment, number of o -particles deflected by more than 90°
is

(a) 1 in 8000 (b) 1 in 2000

(c) 1in 1000 (d) 1 in 10,0000
Rutherford’s experiments suggested that the size of nucleus is about
() 10mto 10"'m (b) 10"°m to 10 °m
(c) 10" mto 10"*m (d) 10" mto 10 "’m

In which of the following, will the radius of the first orbit (n = 1) be minimum?
(a) Doubly ionized lithium (b) Singly ionized helium
(c) Deuterium atom (d) Hydrogen atom

If 13.6 eV energy is required to separate a hydrogen atom into a proton and electron,
then the velocity of revolving electron is

(a) 1.2 x 108 m/s (b) 2.2 x 100 m/s
(¢) 3.2 x 100 m/s (d) 1.8 x 100 m/s

An electron in a hydrogen atom makes a transition from n = nj to n = ny. The time

period of revolution of the electron in the initial state is eight times that in final state.
The possible value of ny and ny are

(a) n,=4,n,=2 (b) n, =8 n, =2
(¢) n,=8n,=1 (d n,=6,n,=2

If muonic hydrogen atom is an atom in which a negatively charged muon () of mass

about 207m, revolve around a proton, then first Bohr radius of this atom is (radius of
electron orbit is 0.53 A)
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13.

14.

15.

(a) 2.56x10"m (b) 2.56x10""'m
(c) 2.56x10™"*m (d) 2.56x10 " m

The minimum energy that must be given to a hydrogen atom in ground state so that it
can emit an Hy line in Balmer series.

(a) 12.4 eV (b) 10.2 eV

(c) 13.06 eV (d) 12.75 eV

A hydrogen atom initially in the ground state absorbs a photon and is excited to n = 4
level, then the wavelength of photon is nearly

(a) 790 A (b) 870 A (c) 970 A (d) 1070 A

The wavelength of first line of Lyman series is 1215 A, the wavelength of first line of
Balmer series will be

(a) 4545 A (b) 5295A (c) 6563 A (d) 6750 A

The ratio of the speed of electron in the ground state of hydrogen atom to the speed of
light in vacuum is

1 2 1 1
(@) 5 (b) 37 (©) 37 (d 37

Ionization potential of hydrogen atom is 13.6 eV. Hydrogen atoms in the ground state
are excited by monochromatic radiation of photon energy 12.1 eV. According to Bohr’s
theory, the spectral lines emitted by hydrogen will be

(a) One (b) Two (c) Three (d) Five
Bohr’s basic idea of discrete energy levels in atoms and process of emission of photons

from the higher levels to the lower levels was experimentally confirmed by experiments

performed by
(a) Michelson-Morley (b) Millikan
(c) Joule (d) Franck and Hertz

If E is the energy of nth orbit of hydrogen atom, the energy of nthorbit of Het ion will
be
(@ E (b)) 2 E (c) 3E (d) 4E
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17.

18.

19.

20.

The shortest wavelength present in, the Paschen series of spectral lines is nearly
(a) 720 nm (b) 790 nm (c) 800nm (d) 820 nm

If there are N atoms in a source of Laser light and each atom is emitting light with
intensity

I, then the total intensity produced by it is
(a) NI (b) N2I (c) N31 (d) N4
Which of the following statements is true for hydrogen atom? (n is principal quantum

number of orbit)

(a) Angular momentum oc —
n

1
(b) Radius of orbit oc —
n

(c) Magnitude of linear momentum of electron in any orbit oc —

n

: _ 1

(d) Energy Of electron in any Orbit o —
n
The first spectral series of hydrogen atom was discovered by
(a) Balmer (b) Lyman (c) Paschen (d) Bohr
In a hydrogen atom, total energy of electron is
¢’ -’ -’ e’
(a) (b) (c) (d)
4me,r 4me,r 8mne,r 8ne,r

- Answer Keys -
l)a 2)d 3)a 4)c 5a 6b 7)a 8d 9c 10)c
I1)c 12)c 13)c 14)d 15)d 16)d 17)b 18)c 19)a 20)c
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Chapter 13: Nuclei

The atomic masses of various elements expressed in atomic mass unit (u) are close to
being integral multiples of mass of

(a) A hydrogen atom (b) A proton

(c) A neutron (d) Both (b) and (c)

The density of nuclear matter

(a) Increases with mass number (b) Decreases with mass number

(c) Is independent of mass number (d) Increases up to mass number 56 then
decreases

For thermonuclear fusion reaction, the estimated temperature of the system should be
about

(a) 3x10°K (b) 3x10°K (c) 1x10°K (d) 3x10°K
Nuclear force is

(a) Attractive for distance, » = 0.5 fm (b) Repulsive for distance, » < 0.8 fm
(c) Attractive for distance,r < 0.8 fm (d) Repulsive for distance, » > 0.8 fm

The SI unit of activity is

(a) Becquerel (b) Curie (c) Rutherford (d) Both
(a) and (b)

The mass of iron nucleus is 55.85u and 4 = 56. The nuclear density of iron is

(a) 2.5x10°kg/m’ (b) 2.3x10"°kg/m’ (c) 2.3x10"kg/m’ (d)

3.5x10"kg /m’
1 curie is equal to
(a) 3.7x10"Bq (b) 3.7x10"°Bgq (c) 3.7x10°Bq (d)
3.7x10°Bq
The half life of 92U238 undergoing -decay is 4.5 x 109 years. The activity of 4 g sample
of
92U239 is
(a) 1.23x 104Bq (b)) 1.23x10°Bq  (c)4.9x 104 Bq (d)4.9x
105 Bq
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16.

17.

1 mg radium has 2.68 x 1018 atoms. Its half life is 1620 years. How many radium atoms

will disintegrate from 1 mg of pure radium in 3240 years.

(a) 2.01x10’° (b) 2.01x10"® (c) 0.67x10" (d) 1.04x10°

In a sample of radioactive material, what fraction of the initial number of active nuclei
will remain undisintegrated after half of the half life of the sample?

1 1 1
(a) 2 (b) [N/ (© NG d) 2-1

The natural boron of atomic mass 10.81 u is found to have two isotopes 10B and 11B.
The ratio of abundance of isotopes of natural boron should be nearly

(a)11:10 (b) 81:19 (c) 10: 11 (d) 19:81
The energy liberated in a single uranium fission is about
(a) 200 MeV (b) 235 MeV (c) 20 MeV (d) 100 MeV

Pick out the incorrect statement from the following.
(a) B~ emission from the nucleus is always accompanied with a neutrino

(b) The energy of the a -particle emitted from a given nucleus is constant

(c) y-ray emission makes the nucleus more stable

(d) Nuclear force is charge-independent

The radius of a spherical nucleus as measured by electron scattering is 3.6 fm. What is
the mass number of the nucleus most likely to be?

(a) 27 (b) 40 (c) 56 (d) 120
The number of B~ —particles emitted by a radioactive substance is twice the number of

o -particles emitted by it. The resulting daughter is an

(a) Isomer of parent (b) Isotone of parent

(c) Isobar of parent  (d) Isotope of parent

In nuclear reactors, the controlling rods are made of

(a) Cadmium (b) Graphite (c) Krypton (d) Plutonium

A nucleus with mass number 220 initially at rest emits an o -particle. If the Q-value of
reaction is 5.5 MeV, the kinetic energy of a-particle is

(a) 4.4 MeV (b) 5.4 MeV (c) 5.0 MeV (d) 4.8 MeV
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19.

20.

Choose the incorrect nuclear fusion reactions among the following

1) H+{H—> H+e" +v+0.42MeV 2) ;JH+/ H— H+n+3.27MeV
3) ;]H+ H— H+ H+4.03MeV 4) e +e oy

Fission of nuclei is possible because the binding energy per nucleon in them
(a) Decreases with mass number at low mass numbers

(b) Increases with mass number at low mass numbers

(c) Increases with mass number and high mass numbers

(d) Decreases with mass number at high mass numbers

Consider a.,3 -particles and y -rays. The increasing order of penetration power is

1) a,B,y 2) v.B,a 3) B,o,y 4) B,y,a

- Answer Keys -
)a 2)c 3)b 4)b 5a 6)c 7)b 8c 9c 10)c
11)d 12)a 13)a 14)a 15)d 16)a 17)b 18)d 19)d 20)a
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Chapter 14 : Semiconductor Electronics

Which of the following is correct range of resistivity for the semiconductor material?

(@) (107 to 10°*)Q2m (b) (10° to 10°)Qm (c) (10" to 10”)Q m
(d) 10° to 10")Q m
A material has band gap energy (Eg) greater than 2 eV. The material

(a) Must be conductor (b) Must be semiconductor
(c) Must be insulator (d) May be semiconductor

A sample of semiconductor material having hole as minority carrier is of

(a) p-type (b) n-type (c) Intrinsic (d) Data is
insufficient

An intrinsic semiconductor sample is doped with both pentavalent and trivglent dopants.

If N is number of acceptor atoms per unit volume, N is number of donor atoms per
unit volume and n and h are electron and hole concentrations, then
(@ N, +N, =n+h (b) N, +n=N, +h

(©) N,+n=N, +h (d) N2 +N2=n’+h’

A pure Si crystal has 5x10% atoms/m3. Tt is doped by 1 ppm concentration of As atom.

The number of holes per unit volume is (consider n; = 1.5 x 1016 m_3)

1) 45%x10°m™ 2) 4x10°m™ 3) 2x10°m™ 4)
2.25%10" m™

Consider the following statements

(a) Zener diode is fabricated by lightly doped p-n junction

(b) After breakdown of Zener diode the current in the circuit is limited by external
resistance

Choose the correct statement(s)
(a) (a) only (b) (b)only (c) Both (a) and (b)
(d) Neither (a) nor(b)
111



10.

11.

The semiconductor used for fabrication of visible LEDs must at least have a band gap

(a)1.1eV (b)1.21 eV (c)1.8eV (d)2.4eV
The V-I characteristics of photodiode lies in

(a) I quadrant (b) II quadrant (c) III quadrant (d)
IV quadrant

Which of the following diode is in forward bias condition? (When current is flowing)

si
(1) ——>—W—a7V
4V 20

Ge
2) —] W
DN 40 =8V
Ideal
3) — > F—W—
()+2v 40 *4V

Ge
(4) '_D_W\'—'2~1 vV
2V 20

The output across the load R is

(a) Half wave rectified(b) Full wave (centre tap) rectified
(c) Quarter wave rectified (d) AC

The value of output voltage Vb in the circuit as shown in the figure is
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12.

13.

14.

15.

)9V 2)45V 3) 12V 4) 6V
An n-p-n transistor is configured in CE configuration. The input resistance is 2k€2 and
load is10kQ2 . If oo =0.99 , then voltage gain will be

1) 495 2) 990 3) 1000 4 500

The transfer characteristics of a CE amplifier is shown in the figure. The transistor works

as an amplifier in region

I 2) 11 3) I 4) In both (I)
an d(IIT)
The input signal given to a CE amplifier having voltage gain 100 1is

V. =(20mV) cos(lOt + gJ . The corresponding output signal will be

1) (2V) cos[10t+gj 2) (2V) cos(lOt—%J

3) (2V) COS(IOt +%’Tj 4) (2000V) cos(lOtJr%Ej

A common emitter amplifier is shown in the figure. If B =200 and Vgr=0.5V, then

value of I and Vo respectively will be
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17.

18.

19.

20.

(2) (10 mA, 10 V) (b) (10mA,8V)
(c) (5mA.8V) (d) (10 mA, 18 V)

Which of the following relations is/are correct? (Symbols have their usual meaning)

Rout 2 Rou _ a
1) AVZBR__ 2)A, =8 R_t 3) B_E 4) All of these

A transistor with CE configuration can be realized as
(a) NOT gate (b) AND gate (c) OR gate (d) NOR gate

A p-n photodiode is fabricated from a semiconductor with band gap of 2.0 eV. The
maximum wavelength of a incident radiation that can be detected is

(a) 7200 A (b) 6200 A (c) 6200 nm (d) 7200 nm
The name of logic gate represented by the following symbol is

1) NOR 2) OR 3) AND 4) NAND

If A and B are inputs to a NAND gate and Y is output, then choose the correct option.
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- Answer Keys -
)b 2)d 3)b 4)b 5a 6)b 7c 8c 9b 10)a
11)d 12)a 13)b 14)c 15b 16)d 17)a 18)b 19)d 20)c
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UNIT 1 : SOME BASIC CONCEPTS OF CHEMISTRY

Q1. Which carbon isotope is used in obtaining relative atomic masses?
1. Carbon-12 2. Carbon-13 3. Carbon-14 4. None of the above

Answer: (a), The carbon-12 isotope is used to obtain relative atomic masses.

Q2. What is the relation between the molar mass and the vapour density of a gas?

1. Molar mass = Vapour density / 2 2.Molar mass = 2 x Vapour density
2. Molar mass = Vapour density 3. No relation
Answer: (b), Molar mass = 2 x Vapour density.

Q3. How many significant figures are there in 7070 x 107?
1. Two 2. Four 3. Seven 4. Can’t be determined

Answer: There are four significant figures in 7070 x 107.
Q4. What do you mean by the term significant figure?

Answer: Significant figures refers to the digits that carry a meaning towards the
resolution of the measurement.

For example, 3600 has two significant figures. In contrast, 36.00 has four significant
figures.

Q5. What is gay lussac’s law of combining volumes?

Answer: The gay lussac’s law of combining volumes states that the relative volumes
of gases are in the ratio of small whole numbers at constant temperature and
pressure.

Q6. What is the volume of 6.022 X 1023 molecules of hydrogen at NTP?
1. 224 litres 2. 11.2 litres 3. 1 litre 4. 2 litres

Answer: (a), 6.022 X 1023 molecules of hydrogen contain 22.4 litres of hydrogen.

Q7. What is the molarity of a solution containing 5.85 g of NaCl(s) in a 500 mL
solution?

Answer: Given

Mass of solute =5.85 g

Volume of solution 500 ml

Molar mass of NaCl = 23 + 35.5 = 58.5

No. of moles of solute = Mass of solute / Molar mass of solute
No. of moles of solute = 5.85/58.5



No. of moles of solute = 0.1
Molarity = No. of the mole of solute / Volume of solution
Molarity =0.1/0.5=0.2 mol /L

Q8. What is the mass of one atom of C-12 (in grams)?

Answer: Mass of 1 mole of C-12 atoms =12 g

1 mole of C-12 atoms contains 6.022 x 1022 atoms.

Thus, the mass of one atom of C-12 will be = 12/ (6.022 x 1023).
Mass of one atom of C-12=1.99 X 1023 g

Q9. What is the law of multiple proportions?

Answer: Law of multiple proportions was given by English chemist John Dalton. He
states that when two elements combine to form one or more compounds. Then the
weight of one element that combines with the fixed weight of other elements is in the
small whole-number ratio.

Q10. What are the postulates of dalton’s atomic theory?

Answer: The postulates of dalton’s atomic theory are mentioned below.

o He states that the atom is indivisible, i.e. we can not further subdivide it.
o« He states that all atoms of the same element are identical.
o He states that different elements have different types of atoms.

« Compounds are formed when atoms of different elements join in a simple
whole-number ratio.

Q11. What are the demerits of dalton’s atomic theory?

Answer: The demerits of dalton’s atomic theory are mentioned below.

o He states that an atom is indivisible, but we can further sub-divide the atom
into electron protons and neutrons.

« He states that atoms of different elements combine in a simple whole-number
ratio, but this concept failed to explain sugar molecule combination
(C12H22011).

o He failed to explain the existence of isotopes, isobars and allotropes.



Q12. Match the following.

Column | Column i
1 mol of any gas 3 mol
88 g of CO, 1 mol
5.6 litres of Oz at STP 0.25 mol
6.022 x 1022 molecules of H20 2 mol
96 g of O 6.022 X 102 molecules
Answer:
Column | ColumnIli
1 mol of any gas 6.022 X 102 molecules
88 g of CO, 2 mol
5.6 litres of Oz at STP 0.25 mol
6.022 x 1022 molecules of H20 1 mol
96 g of O 3 mol

Q13. What are the differences between molarity and molality?

Answer:
No. Molarity Normality

Molarity is the number of moles  Molality is the number of moles
of compound present in 1 litre of solute present in 1 kilogram

1. of solution. of a solvent.

2. Its unit is mol / L. Its unit is mol / kg.
It is dependent on the It depends on the mass and is
temperature, volume and independent of temperature and

3. solubility of the solute. volume.



Q14. What are the differences between molarity and normality?

Answer:

Sl.

No. Molarity Normality

Molarity is the number of moles Normality is the gram
of compound present in 1 litre of equivalent of solute present in
1. solution. 1 litre of solution.

2. Its unit is mol / L. Its unitis eq /L or meq /L.

It does not depend on the type

of reaction the solute It depends on the kind of

3. undergoes. reaction the solute undergoes.
It is dependent on the It is dependent on reactive
temperature, volume and species present in the

4. solubility of the solute. solution.

Q15. Match the following physical quantities with their corresponding units.

Column | Column Il
Luminous intensity mol / L
Mole kg
Pressure Unitless
Mole fraction Pascal
Mass mol

Molarity Candela



Answer:
Column |
Luminous intensity
Mole
Pressure
Mole fraction
Mass

Molarity

Column i
Candela
mol
Pascal
Unitless
kg

mol /L



UNIT 2: STATES OF MATTER

. The vapour pressure of water at 300 K in a closed container is 0.4 atm. If the
volume of container is doubled, its vapour pressure at 300 K will be

(a) 0.8 atm (b) 0.2 atm (c) 0.4 atm (d) 0.6 atm

Answer : (c) 0.4 atm

. The state of matter that shows the uniformity of behavior :
(a) Solid Liquid (b) Liquid (c) Gas (d) None of the Above
Answer : (c) Gas

. A gas deviates from ideal behavior at a high pressure because its molecules:
(a) Attract one another (b) Show the Tyndall Effect (c) Have kinetic energy (d)
Are bound by covalent bonds

Answer : (a) Attract one another

. The value of universal gas constant R depends on

(a) Temperature of Gas (b) Volume of Gas (c) Number of Moles of Gas (d) Units
of Volume, Temperature and Pressure

Answer : (d) Units of Volume, Temperature and Pressure

. In van der Waal equation of state of gas laws, the constant b is a measure of
(a) Intermolecular collisions per unit volume (b) Intermolecular attraction (c)
Volume occupied by the molecules (d) Intermolecular repulsions

Answer : (c) Volume occupied by the molecules

. The states of matter having no definite shape but definite volume:
(a) Gas (b) Liquid (c) Solid (d) None of the Above
Answer : (b) Liquid

. The rise or fall of a liquid within a tube of small bore is called:
(a) Surface Tension (b) Capillary Action (c) Viscosity (d) Formation of Curvature
Answer : (b) Capillary Action

. Falling drop of water is spherical due to:
(a) Hydrogen Bonding (b) Surface Tension (c) Capillary Action (d) Viscosity
Answer : (b) Surface Tension

. The rates of diffusion of gases are inversely proportional to square root of their
densities . This statement refers to :

(a) Daltons Law (b) Grahams Law (c) Avogadros Law (d) None of the Above
Answer : (b) Grahams Law



10. The law, which states that at constant temperature, the volume of a given mass
of gas is inversely proportional is pressure, is known as:
(a) Boyles law (b) Charles law (c) Combine gas law (d) Avogadro's law
Answer : (a) Boyles law

11. When you heat a sample of gas, what happens to the particles that make up the
gas?
(a) The particles move faster (b) The particles break apart (c) The particles get
smaller (d) The particles become more dense
Answer : (a) The particles move faster

12. Which of the following is not a type of van der Waal's forces?
(a) lon - dipole forces (b) London forces (c) Dipole-induced dipole forces (d)
Dipole - dipole forces
Answer : (a) lon - dipole forces

13. The interaction energy of London force is inversely proportional to sixth power of
the distance between two interacting particles but their magnitude depends upon
(a) polarisability of interacting particles (b) strength of permanent dipoles in the
particles (c) mass of interacting particles (d) charge of interacting particles
Answer : (a) polarisability of interacting particles

14. Dipole-induced dipole interactions are present in which of the following pairs
(a) HCI and He atoms (b) H20 and alcohol (c) CI2 and CCl4 (d) None of these
Answer : (a) HCI and He atoms

15. Which of the following exhibits the weakest intermolecular forces?
(a) He (b) H20 (c) NH3 (d) None of these
Answer : (a) He

16. Which of the following is the correct order of thermal energy in three states of
matter? (a) Solid < Liquid < Gas (b) Liquid < Solid < Gas (c) Liquid < Gas < Solid
(d) Gas < Solid < Liquid
Answer : (a) Solid < Liquid < Gas

17. Which one of the following statements is not correct about the three states of
matter i.e., solid, liquid and gaseous?
(a) Gases like liquids possess definite volumes (b) Molecules of a solid possess
vibratory motion (c) The density of solid is highest whereas that of gases is lowest
(d) Molecules of a solid possess least energy whereas those of a gas possess
highest energy
Answer : (a) Gases like liquids possess definite volumes



18. Which is lighter than dry air?
(a) Moist air (b) SO2 (c) CI2 (d) O2
Answer : (a) Moist air

19. The beans are cooked earlier in pressure cooker, because -
(a) Boiling point increases with increasing pressure (b) Boiling point decreases
with increasing pressure (c) Extra pressure of pressure cooker softens the
beans (d) Internal energy is not lost while cooking in pressure cooker
Answer : (a) Boiling point increases with increasing pressure

20. The compressibility factor for H2 and He is usually:
(@) >1 (b) =1 (c) <1 (d) either of these
Answer : (a) >1

21. Boyle's law is applicable in :
(a) Isobaric process (b) Isochoric process (c) Isothermal process (d) Adiabatic
process
Answer : (c) Isothermal process

22. With the increase of pressure, the mean free path:
(a) decreases (b) increases (c) becomes zero (d) remains the same
Answer : (a) decreases

23. Air at sea level is dense. This is a practical application of:
(a) Boyle's law (b) Charles' law (c) Avogadro's law (d) Dalton's law
Answer : (a) Boyle's law

24. The gas among the following can be most steadily liquefied is —
(a) NH3 (b) CI2 (c) SO2 (d) CO2
Answer : (c) SO2

25. If 300 ml of a gas at 27°C is cooled to 7°C at constant pressure, its final volume
will be- (a) 135 ml (b) 540 ml (c) 350 ml (d) 280 ml
Answer : (d) 280 ml



UNIT 3: ATOMIC STRUCTURE

Answers to Multiple Choice Questions

MCQ (Type-l)
Q.No. Answer Q.No. Answer
1 (iii) 2 (ii)
7 (iv) 8 (iv)
13 (iii) 14 (ii)
Type-ll)
Q.No. Answer Q.No.

1 (iii), (iv) 2

4 (), (iii) 5

Multiple Choice Questions (Type-l)

Q.No.
3
9
15

Answer
(iv)
(iii)
(iv)

LPU Admission 2022 Open - India's Top Ranked University

Q.No.

10
16

Q.No.

Answer
(iv)
(ii)
(ii)

1. Which of the following conclusions could not be derived from Rutherford’s a -particle

scattering experiment?

(i) Most of the space in the atom is empty.

ii) The radius of the atom is about 10~ m while that of nucleus is 10-15 m.

(
(iii) Electrons move in a circular path of fixed energy called orbits.
(

iv) Electrons and the nucleus are held together by electrostatic forces of attraction.

2. Which of the following options does not represent ground state electronic configuration

of an atom?

(i) 1s2 2s2 2p6 3s2 3p6 3d8 4s2
(i) 1s2 2s2 2p6 3s2 3p6 3d9 4s2
(iii) 1s2 2s2 2p6 3s2 3p6 3d10 4s1
(iv) 1s2 2s2 2p6 3s2 3p6 3d5 4s1

Q.No.
5
11

Answer

(ii), (i)


https://tinyx.in/lpu
https://tinyx.in/lpu

3. The probability density plots of 1s and 2s orbitals are given in Fig. 2.1:

5.

6.

The density of dots in a region represents the probability density of finding electrons in
the region.
On the basis of above diagram which of the following statements is incorrect?

(i) 1s and 2s orbitals are spherical in shape.
(ii) The probability of finding the electron is maximum near the nucleus.
(iii) The probability of finding the electron at a given distance is equal in all directions.

(iv) The probability density of electrons for 2s orbital decreases uniformly as distance
from the nucleus increases.

Which of the following statement is not correct about the characteristics of cathode
rays?

(i) They start from the cathode and move towards the anode.
(i) They travel in straight line in the absence of an external electrical or magnetic field.

(iii) Characteristics of cathode rays do not depend upon the material of electrodes in
cathode ray tube.

(iv) Characteristics of cathode rays depend upon the nature of gas present in the
cathode ray tube.

Which of the following statements about the electron is incorrect?
(i) It is a negatively charged particle.

(i) The mass of electron is equal to the mass of neutron.

(iii) It is a basic constituent of all atoms.

(iv) It is a constituent of cathode rays.

Which of the following properties of atom could be explained correctly by Thomson
Model of atom?

(i) Overall neutrality of atom.

(ii) Spectra of hydrogen atom.

(iii) Position of electrons, protons and neutrons in atom.
(iv) Stability of atom.
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7. Two atoms are said to be isobars if.
(i) they have same atomic number but different mass number.
(i) they have same number of electrons but different number of neutrons.
(iii) they have same number of neutrons but different number of electrons.
(iv) sum of the number of protons and neutrons is same but the number of protons is
different.

8. The number of radial nodes for 3p orbital is
H3 (i)4 (ii)2 (iv)1

9. Number of angular nodes for 4d orbital is
(Y4 (i)3 (ii)2 (iv)1

10. Which of the following is responsible to rule out the existence of definite paths or
trajectories of electrons?

(i) Pauli’s exclusion principle. (i) Heisenberg’s uncertainty principle.
(iii) Hund’s rule of maximum multiplicity. (iv) Aufbau principle.

11.Total number of orbitals associated with third shell will be
()2 (iH4 (i)9 (iv)3

12. Orbital angular momentum depends on

(i) 1 (i)nand |  (iii)nand m (v)ymands

13.Chlorine exists in two isotopic forms, CI-37 and CI-35 but its atomic mass is 35.5. This
indicates the ratio of CI-37 and CI-35 is approximately

(i) 1:2 (i) 1:1 (iif) 1:3 (iv) 3:1

14.The pair of ions having same electronic configuration is .
(i) Cr3+, Fe3+ (i) Fe3+, Mn2+ (iii) Fe3+, Co3+ (iv) Sc3+, Cr3+

15.For the electrons of oxygen atom, which of the following statements is correct?

(i) Zeff for an electron in a 2s orbital is the same as Zeff for an electron in a 2p
orbital.

(i) An electron in the 2s orbital has the same energy as an electron in the 2p orbital.
(iii) Zeff for an electron in 1s orbital is the same as Zeff for an electron in a 2s orbital.

11



(iv) The two electrons present in the 2s orbital have spin quantum numbers mS but of

opposite sign.

16.If travelling at same speeds, which of the following matter waves have the shortest

wavelength?

(i) Electron

(ii) Alpha particle (He2+) (iii) Neutron (iv) Proton

Multiple Choice Questions (Type-Il)

In the following questions two or more options may be correct.

1. Identify the pairs which are not of isotopes?

2. Out of the following pairs of electrons, identify the pairs of electrons present in

degenerate orbitals :

3. Which of the following sets of quantum numbers are correct?

0
(i
(i)
)

n

W w N -

1

N N

m,

+2
+1
-2
-2
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4.

In which of the following pairs, the ions are iso-electronic?
(i) Na+, Mg2+ (i) AI3+, O—
(iii) Na+, O2- (iv) N3—, CI-

Which of the following statements concerning the quantum numbers are
correct?

(i) Angular quantum number determines the three dimensional shape of the
orbital.

(ii) The principal quantum number determines the orientation and energy of
the orbital.

(iii) Magnetic quantum number determines the size of the orbital.

(iv) Spin quantum number of an electron determines the orientation of the spin

of electron relative to the chosen axis.

13
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a)

6)
a)

UNIT 4 : CHEMICAL BONDING AND MOLECULAR STRUCTURE

The number of moles of AgClprecipitated when excess of AQNO3 solution is
added to one mole of [Cr(NH3)4CI2]CI solution is
One b) three c) two d) four

Answer :

The complex has only one mole of ionisable chlorine, the chlorine outside the
square bracket. [Cr(NH3)4CI2]ClI]

Ans : (a)

The octahedral and paramagnetic complex is

[Fe(CN)6]*> b) [Fe(CN)61* c) [Cu(NH3)41+2 d) [Ni(CN)4]?
Answer :

Charge on Fe is Fe*3

Electronic Configuration of Fe*3 [Ar]

When strong ligands CN- approach pairing of electron taken place but still
contains one unpaired electron hence paramagnetic

Ans : (a)

lonisable and non ionisable valency of copper in [Cu(NH3)4]SO4
4and2 b)2and4 <c) 2and2 d)1and4

Answer :
lonisable valency = O.No.=2; Non ionisable is co-ordination no.=4
Ans : (b)

Which of the following complex will give white precipitate with BaCl2(aq)?
a) [Cr(NH3)sS04]CI b) [Co(NH3)4S0O4]NO2
¢) [Cr(NH3)5CI]1SO4 d) both (1) and (3) Ans : (c)
The number of d-electrons in [Cr(H20)s]*3[Z of Cr=24] is
a) 2 b)3 c¢)4 d)5 Answer :Electronic configuration of Cr*3 is
[Ar]

since H20 is a weak field ligand number of unpaired electrons remain
unchanged. Ans : (b)

The donor atoms in EDTA are
two N and two O b) two N and four O c) four N and two O
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d) three N and three O Ans : (b)

7) Which of the following ligands is not chelating?
c) EDTA b)en c) oxlate d) pyridine Ans: (d)

8) The IUPAC name of [CoCI(NO2)(en)2]Cl is

a) Chloronitrobis (ethylenediamine) cobalt (Ill) chloride
b) Chloronitrobis (ethylenediamine) cobalt (Il) chloride
c) chlorobis (ethylene diamine) nitrocobalt (l11) chloride
d) bis (ethylenediamine) chloronitrocobalt (Ill) chloride

Ans : (c)

The IUPAC name for the complex [CrCI2 (H20)4]NO3 is
Dichlorotetraaquachromium (lIl) nitrate
Tetraaquodichlorochromate (lIl) nitrate
dichlorotetraaqueous-chromium (1V) nitrate
tetraaquadichlorochromium (1) nitrate

Ans : (d)

©

O O T o
S N N N N

10) The chemical formula for iron hexacyanoferrate (ll) is
a) Fe[Fe(CNs)] b) Fe3[Fe(CN)g] c) Fe3[Fe(CN)g]a

d) Fe4[Fe(CN)eJsAns : (d)

11) The compound [Cr(H20)6]Cls and [Cr(H20)3ClI3]3H20 are example of
a) linkage isomerism b) hydrate isomerism
b) ligand isomerism  d) ionization isomerism

Ans : (b)

12) The complex ions
a) [Co(NH3)5(NO2)]?* and [Co(NH3)s(ONO)J?* are a) ionization isomers

b) linkage isomers c) coordination isomers  d) geometrical
Ans : (b)

13) The possible number of ionization isomers for the complex [MCI2Br2]S04 is
a) 3 b)2 ¢)4 d)5 Ans:(a)

14) The effective atomic number of iron (at. No.26) in the complex
K4 [Fe(CN)6] is
a) 24 b)35 c¢) 36 d) 18 Ans: (c)

15) Coordination number and oxidation number of Cr in K3 [Cr(C204)3] are,
respectively

a) 4and+2 Db)6and+3 c)3and+3 d)3and0 Ans: (b)

16) In which of the following complex the central metal ion is not in a state of d2sp3
hybridized state

a) [CoFe6]3- b)[Co(NH3)6]13+ c)[Fe(CN)6]3- d) [Cr(NH3)6]3+



Ans : (a)

17) Which of the following is paramagnetic?
a) K4[Fe(CN)6] b) K3[Fe(CN)6] c) [Ni(CO)4] d) [Co(NH3)6]CI3

Ans : (b)
18) In the complex [Ni(H20)2 (NH3)4]2+, the number of unpaired electron is
a) 0 b)1 ¢)3 d) 2 Ans : (d)

19) Which one of the following is not expected to show paramagnetism?
a) [Ni(H20)6]2+ b) Ni(CO)4 c) [Ni(NH3)4]2+ d) [Co(NH3)6]2+

Ans : (b)

20) Which complex has square planar structure?
a) Ni(CO)4 b)[NiCl4]2+ c)[Ni(H20)6]2+ d) [Cu(NH3)4]12+

Ans : (d)

21) Amongst the following complex ions, which one has the highest paramagnetism?
a) [Cr(H20)6]3+ b) [Fe(H20)6]12+ c) [Cu(H20)6]12+ d)[Zn(H20)6]2+

Ans : (b)
22) The compounds [Co(NH3) 5 (Br)]SO4 and [Co(NH3)5 SO4] Br are examples of
a) geometrical isomerism b) linkage isomerism c) ionization isomerism
b) optical isomerism Ans : (c)

23) In [Co(NH3)6]CI3] the number of covalent bonds is

a) 6 b)3 ¢)9 d)18 Ans:(d)

24) Which of the following statements is incorrect?

a) K3[Fe(CNB6) the ligand has satisfied only the secondary valency of ferric ion

b) K3[Fe(CNB6) the ligand has satisfied both primary and secondary valencies of
ferric ion

c) K4[Fe(CNG6) the ligand has satisfied both primary and secondary valencies of
ferrous ion

d) [Cu(NH3)4]S04, the ligand has satisfied only the secondary valency of copper ion
Ans : (a)

25) Among [Ni(CO)4], [Ni(CN)4]-2 and [NiCl4]-2 species, the hybridisation states at
the Ni atom are respectively

a) sp3, dsp2, dsp2 b) sp3, dsp2sp3  c) sp3, sp3, dsp2
d) dsp2, sp2, sp3 Ans: (b)
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26) Which of the following is not an atomic orbital?

a)s b)p ¢)f d)V Ans:(d)

27) In the following set ups which will give ABMO?

Ans : (b)

28) Number of nodal planes in S*2px orbitals are

a)1 b)2 c¢)3 d)zero

' S*2px
Ans : (b)
29) The diagram shows

a) Vns b) V*ns c) Vnpz
Ans : (d)

d) V*npz

17



UNIT 5 : CHEMICAL THERMODYNAMICS

1) .ee not an example of open systems.
a) Plants b) Animals c¢) Human beings d) Tea in closed cup
Answer : d) Tea in closed cup

2) isolated system includes.....with surrounding.

a) exchange of energy b) exchange of matter

C) both exchange of energy & matter  d) none of these
Answer :d) none of these

3)een. is an example of set of extensive properties.
a) Mass, volume, temperature, heat capacity

b) Heat capacity, volume, pressure, temperature

c) Mass, volume, internal energy, entropy

d) entropy, enthalpy, temperature, pressure

Answer :c) Mass, volume, internal energy, entropy

4) Extensive property is....
a) additive  b) non-additive c)density
d) pressure Answer : a) additive

5) Statistical thermodynamics is a branch of....... of the system
a) microscopic properties b) macroscopic properties

c)physical properties d) chemical properties

Answer : a) microscopic properties

6) Mass is....
a) non-state function b) intensive property
C) state function d) not an extensive property

Answer : C) state function

6) if pressure and volume of the system remains constant, this is known as....
a) chemical equilibrium b) thermal equilibrium

c) mechanical equilibrium d) all

Answer : ¢) mechanical equilibrium

7) For isothermal process...is correct.

a) AU#0 b) A#T c) g=0 d) AU=0 Answer :a) AU#0

8) For isobaric process.. is Correct.
a)P =0 b) AV=0 c) AU=0 d AP=0 Answer : d) AP=0

9) For isochoric process.... iS correct.
a) V=0 b) A #0 c) AV=0 d) all of these Answer :d) all of
these

10) For adiabatic process.
a) Ag #0 b) AT=0 c) g=0 d)AU=0 Answer : c) q=0

18



11) For adiabatic process..
a) AT=0 b) AU=0 c) AU#0 d) q #0 Answer :c) AU#0

12) A reversible process Occurs at ...
a) slowrate b)veryslowrate c)fastrate d) very fastrate
Answer :b) very slow rate

13).... not feature of reversible process

a) Driving and opposing forces are in differ

b) Process can be reversed at any finite steps

c) Maximum work can be drawn from reversible process
d) process can be reversed at any point

Answer :b) Process can be reversed at any finite steps

14) Thermodynamics does not consider
a) initial and final state b) time factor c) bulk of matter
d) energy change Answer :b) time factor

15) A system which can neither exchange a matter nor energy with the
surroundings is called,

a) isolated system b) Opern system c) Closed system

d) Ideal system Answer :a) isolated system

16) Water at its freezing point,in a closed insulated vessel, represents a

an

a) open system b) heterogeneous system

c) closed system  d) homogeneous System Answer :b) heterogeneous system

17) An isolated system is one,

a) Which can transfer neither matter nor energy to and from its surroundings
b) Which can transfer both energy and matter

c) Which can transfer matter only d) Which can transter energy only

Answer : a) Which can transfer neither matter nor energy to and from its
surroundings

18) Thermodynamics is based on study of...... of the system
a) microscopic properties b) macroscopic properties

c) physical properties d) chemical properties
Answer :b) macroscopic properties

19) Boiling tea in a tea pot which is not closed is a/ an,
a) closed system  b) Open system
c) isolated system d) homogeneous system Answer : b) Open system

20) An example of closed system is,

a) hot water present in an open beaker

b) some amount of water present in equilibrium with its vapour in a closed and
insulated beaker c) some amount of hot water enclosed in a Closed container
d) ice kept in open beaker

Answer :c) some amount of hot water enclosed in a Closed container
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21) A System is used to be in thermodynamics equilibrium when....

a) the temperature of the system is non uniform and different from the temperature
of the surrounding b) the mechanical properties is non uniform throughout the
system c) the state function of the system do not change with time

d) only pressure of the reaction is at equilibrium

Answer :c) the state function of the system do not change with time

22) Which of the following is intensive property?
a) Temperature b) Density c¢) molarity d) all Answer :d) all

23) When compositions of the system does not change with time, then the
system is in........ equilibrium.

a) thermal b) chemical c¢) mechanical d) physical

Answer :b) chemical

24) Which of the following is extensive property?
a) Mass b) Mole c) Volume d) All are correct
Answer :d All are correct

25) Temperature and heat are,

a) Extensive properties  b) Intensive properties

c) Intensive and extensive properties respectively

d) Extensive and intensive propertes respectively

Answer :c) Intensive and extensive properties respectively

26) A system which can exchange energy with the Surroundings but no matter
is called

a) a heterogenous system b) an open system

c) closed system  d) an isolated system Answer :c) closed system

27) Mark the false statement regard lay

thermodynamic processes-

a) a reversible change is a change in which the pressure remains constant

b) an adiabatic change is a change in which the System is completely isolated in the
thermal sense. c) in an isochoric process, the volume of the System remains
constant d) all the nautral processes are irreversible

Answer : a) a reversible change is a change in which the pressure remains
constant

28) Melting of ice at room temperature is....... process.

a) spontaneous b) non spontaneous c) exotheric

d) both (a) and (b) Answer : a) spontaneous

29) Which of the following is spontaneous endothermic process?

a) conversion of N2,04, to NO2, b) low of heat from cold object to hot object

c) separation of Ar and Kr d) heat transfer from ice to room temperature at 25 C
Answer : a) conversion of N2,04, to NO2
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30) Entropy is....
a) state function b) non- state function c) relates orderly arrangement
d) relates freezing of liquid water Answer : a) state function

31) The unit of entropy is.....
a) JK-1 b) cal K c)Jk d)cal-1 K Answer : a) JK-1

32) Which of the following is correct
a) gp+qv =AnRT  b) greve= TAS c) An=nR(g) - nP(g)
d) AG= + WRT Answer : b) greve= TAS

33) AS> 0 for.....

a) freezing of a liquid b) sublimation of solid

c) ligification of a gas d) condensation of a gas
Answer : b) sublimation of solid

34) Which of the following is correct ?

a) Sether(l) = SCH3O0H (I) b) Sether(l) > SCH30OH(I)
c) SCH3O0H(l) > Sether(l) d) none of the above
Answer : b) Sether(l) > SCH3OH(l)

35) N204(g) has higher entropy than NO

a) due to more complexity of N2,04,

b) more contribution of vibrational motion of N2,04

c) both (a) and (b) d) more complexity of NO Answer : ¢) both (a) and (b)

36) For which of the following , AS is positive

a) 302(g) ---> 203(g) b) 12(s)+aqg-----> 12(aq)

c) H20(g)-----> H20(l) d) 2H2(g) + O2(g)----> 2H20(])
Answer : b) 12(s)+aq-----> 12(aq)

37) Heat of reactions are generally represented at ..
a) 273 Kand 1atm b) 298 K and 2 atm
c) 1atm and 298 K d) 300 K and 1 atm Answer : ¢)1 atm and 298 K

38) For writing thermodynamics equation which of the following is not correct.
a) Reaction is represented by balanced chemical equation

b) Enthalpy changes are measured at 300 K and atm pressure

c) Enthalpy of elements in their standard physical states is zero

d) The enthalpy of any compound is equal to its heat of formation

Answer :a) Reaction is represented by balanced chemical equation

39) AcH°® of any element or compound is.....
a) always positive b) always zero c)always negative
d) both (a) and (b) Answer : c)always negative

40) Enthalpy of hydration is always ..

a) Exothermic b) Endothermic Zero c) always negative
d) Both (a) and (c) Answer : a) Exothermic
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41) Which of the following is endothermic...
a) AcH® b) ALH® c) AatmH® d) AfH° Answer : ¢) AatmH°®

42) Which of the following is correct for enthalpy of formation of compounds ?
a) always exothermic b) always endothermic

c) may be exothermic or endothermic  d) unpredictable

Answer : c) may be exothermic or endothermic

43) The correct order of increasing energy content is

a) lit-atm <calorie<joule < erg b) joule<calorie <erg< lit-atmm
c) lit-atm> calorie> > erg d) erg >calorie >lit-atm >joule
Answer : c¢) lit-atm> calorie> joule > erg

44) The general gas constant (R) is equal to.....
a)4.184 J b) 1.987] c) 0.0821 lit—atm d) 8.314 cal
Answer : a) 4.184 J

45) One calorie is equal to,
a)4.184 x10J b) 107J c)4.184J d)24.2J
Answer : c)4.184 J

46) In an isothermal expansion of an ideal gas,
a) AP=0 b) AV=0 c) AU=0 d) none of the above
Answer : c) AU=0

46) The work done during expansion in vacuum is zero because,
a) P=0 b) AV=0 c) AU=0 d) none of above  Answer : a) P=0

47) A gas expands isothermally and reversibly. The work done by the gas is,
a) Zero b) Minimum c¢) Maximum d)Equal to internal energy change
Answer : ¢) Maximum

48) Mass and energy are conserved. It is demonstrated by...

a) first law of thermodynamics  b) law of conservation of energy

c) modified form of first law of thermodynamics

d) law of conservation of mass

Answer : ¢c) modified form of first law of thermodynamics

49) It is a general principal that the less energy a system contains, it is....
a) more unstable  b) unstable C) less stable
d) more stable Answer :d) more stable

51) The process in which work is done at the expense of internal energy is....
a) isobaric  b) adiabatic c) isochoric d)isothermal Answer :b) adiabatic

52) Following gases have equal masses at the same temperature, pressure and
volume. The maximum work is done by....

a) nitrogen b) hydrogen sulphide ¢) ammonia d) chlorine

Answer :c) ammonia
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53) Theoretical basis of Hess's law is....

a) law of conservation of energy

b) heat of ionization of strong acids and strong bases
C) variation in heat of reaction

d) Kirchoff's law

Answer : a) law of conservation of energy

54) The energy required per mole to separate molecules from each other is
called....

a) potential energy b) binding energy C) internal energy

d) intramole energy Answer : C) internal energy

55) Entropy change of the system and the surrounding in equilibrium..
a) decrease b)increase C)is constant d) either increase or decrease
Answer : C) is constant

56) In general, an exothermic reaction will become a spontaneous one, if
a) temperature is zero b) temperature is low c) temperature is high
d) temperature is constant Answer : b) temperature is low

57) when H2S0O4 is added to water the solution becomes hot, the reaction is...
a) an exothermic  b) anirreversible  C) a reversible
d) an endothermic Answer : a) an exothermic

58) which law of thermodynamics help in calculating Entropy at different
temperature...

a)1stlaw b)2ndlaw C)3rdlaw d) none of the above

Answer : C) 3rd law

59) The standard heat of formation at 101.3 kNm-2 and 298 K is arbitarily taken
to be zero for....

a) solid bromine b) liquid bromine  C) gaseous bromine molecules

d) gaseous bromine atoms Answer : b) liquid bromine

60) Assuming enthalpy of combustion of hydrogen at 273 K is -286 kJ and
Enthalpy of fusion of ice at the same temperature to be + 6.0 kJ, calculate
Enthalpy change during formation of 100 g of ice

a)+292kJ b)+1622kJ C)-292kJ d)-1622kJ Answer : d) -1622 kJ
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UNIT 6: SOLUTIONS

1) The total volume of the solution may not be equal to the sum of volumes of
solute and solvent. This is because.....

a) volume depends on temperature

b) solute particles may occupy empty space structure of liquids

C) solute particles are larger in size than solvent

d) all of these

Answer : b) solute particles may occupy empty space structure of liquids

2) 6g of urea was dissolved in 500 g of water. The percentage by mass of urea
in solution is...

a)0118% Db)118% ¢)201% d)1.45%

Answer :b) 1.18 %

3) 54cm3 of ethyl alcohol was dissolved in 400 cm of water to form 454 cm3 of
solution of ethyl alcohol. the Percentage by volume of ethyl alcohol in water is
a)0.118% b)145% ¢)11.8% d) 2.01 %

Answer : c)11.8 %

4) 23 g of ethyl alcohol is dissolved in 54 g of water. The mole fraction of ethyl
alcohol in water is.....

a) 0.143 b) 0.110 c) 0.013 d) 1.12

Answer :a) 0.143

5) 23 g of ethyl alcohol is dissolved in 54 g of water. The mole fraction of water
in solution is.....

a)0.1429 b) 0.8571 c)0.1872  d)0.3128

Answer : b) 0.8571

6) 35% (W/W) solution of ethylene glycol in water is used as antifreezer in
automobiles in radiators as a coolent it lowers the freezing point of water to -
17.6"C. The mole fraction of ethylene glycol is....

a) 0.927 b) 0.378 c)0.8648 d)0.1351  Answer :d) 0.1351

7) The number of moles of the solute present in 1 dm3 volume of the solution
is known as....

a) molarity b) molality C)normality d) formality

Answer :a) molarity

8) The physical properties of Solutions are mainly originated by
intermolecular forces of attraction between......

a) solute molecules b) solvent molecules c) molecules in mixture
d)ideal solution Answer :b) solvent molecules

9) A coarse mixture is formed when the sizes of the constituent components
are relatively.....

a) bigger b) small c) very small d) all

Answer : a) bigger
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10) The highest temperature at which vapour pressure of a liquid can be
measured is......

a) inversion temperature  b) critical temperature

c) boiling point of liquid d) critical solution temperature

Answer :c) boiling point of liquid

11. Colloidal particles carry the charge....
a) negative b) positive  c) positive or negative d) no charge
Answer :d) no charge

12) Identify the incorrect statement about true solution...

a) The size of solute particle is 108 cm b) It is homogeneous

c) It is heterogeneous d) cant be separated into its components
Answer :c) It is heterogeneous

13. A homogeneous mixture of two or more substances whose composition is
not mixed and vary within the certain limit is known as.....

a) True solution b) Ideal solution c) A colloidal dispersion

d) A coarse mixture Answer :a) True solution

14. The homogeneous solution is formed due to force of attraction between
the molecules or particles of......

a) solute only b) solvent only c) solute and solvent

d) all of these Answer : c) solute and solvent

15. The process in which there is the interaction between the solvent (water)
and solute molecules to form the aggregates is known as.......

a) hydration b) solvation c¢)aquation d) both (a and (b)

Answer : d) both (a and (b).

16. The extent to which solute dissolves in solvent to form homogeneous
solution depends on.....

a) Nature of solute b) Nature of solvent c)Nature of solution

d) both (a) and (b) Answer :d) both (a) and (b)

17. Water is called universal solvent. Most of the polar solutes dissolves into it
because........

a) it is polar b) it is non polar c) it has high di-electric consta

d) bothaand c Answer :d) both a and ¢

18) identify the incorrect statement

a) solution may be binary, ternary or quaternary

b) solutions prepared in water are non aqueous

c) solution prepared in solvent other than water a non-aqueous
d components of true Solutions can't be separated by filtration
Answer : b) solutions prepared in water are non aqueous
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19) On the basis of physical states of solute and solvent, the possible number
of types of solutions are.......
a)d b)3 ¢)9 d)5 Answer:c)9

20) Sodium amalgam and silver amalgam are the following types of
solution.......

a) solid in liquid b) solid in solid c) liquid in solid

d) Solid in mercury Answer : ¢) liquid in solid

21) Liquid in gas solution is.......
a)Hgin Zn b)dry air c) ethanol in water d ) moisture in dry air
Answer : d ) moisture in dry air

22) The properties ot the solution depend upon the nature of........
a) solute b) solvent  c) solution d) all of these Answer : c) solution

23) Hydrogen in palladium is a kind of.....
a) liquid in solid solution  b) gas in solid solution c) solid in gas solution
d) gas solution Answer : b) gas in solid solution

24. Ethanol present in water is a.......
a) liquid solution b) liquid in liquid solution  c¢)solid in liquid solution
d) both'a' and 'b Answer : d) both 'a' and 'b

25) The amount of solute dissolved in a specific amount the solvent is known

a) dilution  b) dil . solutions c) conc. Solution  d) concentration
Answer : d) concentration

26.) concentration of the Solutions may be expressed may percentage......
a) molarity b) molality c) percentage d) any of these
Answer : d) any of these

27. concentration of the solution cannot be expressed in.......
a) mole fraction b) mili gram c) normality d) ppm
Answer : d) ppm

a) difference in the solubility of the components
b) the same solubility of the components c) both 'a' and 'b
d) none of these  Answer : a) difference in the solubility of the components

29) From the solution of mixture of KNO, and NaNO, almost 90 % of total
dissolved KNO , can be crystallized out by cooling to......

a)50'C b) 10'C c)0'C d) 25C

Answer:c)0'C

30) The technique of crystallisation is useful if the substance is.......
a) highly soluble at lower temperature
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b) less soluble at high temperature c) highly soluble at higher temperature
d) all of these Answer : c) highly soluble at higher temperature

31) The solubility of gas in liquid increases with.......
a) decrease in pressure  b) increase in pressure c) increase in temperature
d) none of above  Answer : b) increase in pressure

32) Solubility of solid in liquid is......

a) increases with increase in pressure b) increases with decrease in pressure

c) becomes zero with any change d) none of above

Answer : d) none of above

33) Oxygen molecules has less solubility in water. This is because the oxygen
molecule is.......

a) non polar in nature b) polar in nature  c) strong electrolyte

d) amphoteric in nature ~ Answer : a) non polar in nature

34) Aluminum Bronze contains...
a)Al b)Cu c)Mn d)all Answer :d)all

35) an alloy of with tin and copper is called.....
a) Bronze  b) manganin ¢) Duralumin d) Babbitt metal
Answer : d) Babbitt metal

36) The colligative properties of the solution depends on.....
a) nature of the solute particles b) number of solute particles
c) nature of solvent d) both b and ¢ Answer : d) both b and c

37) colligative properties are mainly used to determine.....

a) Molar mass of non-electrolyte solute b) Molar mass of solvent

c) The boiling point of solvent d) Freezing point of solvent
Answer : a) Molar mass of non-electrolyte solute

38) The relations derived by measuring colligative properties hold good for the
dilute solutions having concentration .....

a)lessthan2 M b) less than 0.2 M c¢) greater than 0.2 M

d) greater than 2 M Answer : b) less than 0.2 M

39) Which of the following is not a colligative property......

a) Elevation in boiling point b) Depression in freezing point
c) Relative lowering of vapour pressure d) Vapour pressure
Answer : d) Vapour pressure

40) Among the following liquids, the slightly volatile is....
a) Ethyl acetate b) Ethyl alcohol
c) Lubricating oil  d) Acetone Answer : c¢) Lubricating oil

41) During the evaporation of liquid, the equilibrium is established between the
two phases of the substance.These phases are.........

a) both liquid b) liquid and its vapour c) two vapours d) all of these
Answer : b) liquid and its vapour
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42) At equilibrium........

a) rate of evaporation > rate of condensation

b) rate of evaporation < Rate of condensation

c) rate of evaporation=rate of condensation= 0

d) rate of evaporation = rate of condensation

Answer : d) rate of evaporation = rate of condensation

43) The vapour pressure of the solution does not depend......
a) Nature of solvent b) Temperature
c) nature of solute d) all of these Answer : c) nature of solute

44) 0.05 M urea and 0.05 M sucrose solutions are separated by semipermeable
membrane then direction of the flow of solvent is from...

a) urea to sucrose b) sucrose to urea c) no flow ot solvent in either direction

d) none of these =~ Answer : ¢) no flow ot solvent in either direction

45) 3.0 g urea and 17.1 g sucrose are dissolved in lit of water each the
solutions so formed are.......

a) isotonic  b) hypertonic c) hypotonic d non-hypotonic
Answer : a) isotonic

46) A solution having the osmotic pressure higher than that of another is
Known as.......
a) isotonic  b) hypotonic c) hypertonic d) normal  Answer : ¢) hypertonic

47) A solution having the osmotic pressure lower than that of another is
known as........

a) Hypotonic solution b) Isotonic solution c) Hypertonic solution

d) ideal solution Answer : a) Hypotonic solution

48) A raw mango kept in a concentrated salt solution, loses water and shrivel
into pickle, due to......

a) semipermeable membrane b) osmosis c¢) Osmotic pressure

d) reverse osmosis Answer : b) osmosis

49) The people, eating lot of salt experience......
a) low blood pressure b) Edema c) heart attack d) blindness
Answer : b) Edema

50) ........ Common salt solution is isotonic with Blood.
a) 0.91 b) 58.5 c) 5.85 d )9.1 Answer : a) 0.91

51) Due to osmosis , a bacterium on candid fruit loses water and.....
a) becomes harmful b) shrivels  c) dies d) both b and ¢
Answer : d) both b and ¢
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52) Due to osmosis , in some trees, water goes upto the height of......
a) 80 cm b) 90 cm c)100cm d) 120 cm
Answer : d) 120 cm

53) In plants, the leaves ot the tree loose water to the atmosphere constantly
by osmosis

a) osmotic pressure b) transpiration c) concentration

d) osmosis Answer : b) transpiration

54) Semipermeable membrane is that which permits the passage of...

a) solute molecules only  b) solvent molecules only

c) solute and solvent molecules both d) neither solute nor solvent molecules
Answer : b) solvent molecules only

55) In the phenomenon of osmosis...

a) solvent molecules move from higher concentration to lower concentration
b) solvent molecules move from lower to higher concentration

c) solute molecules move from higher to lower concentration

d) solute molecules move from lower to higher concentration

Answer : b) solvent molecules move from lower to higher concentration

56) Two solutions A and B are separated by a semipermeable ...

membrane. As a result of osmosis, the level of solution A is found to nise. It implies
that...

a) solution A is more concentrated than solution

b) solution B is more concentrated than solution A

c) the solute molecules ot A are smaller than those of B

d) the solute molecules of B are smaller than those of A

Answer : a) solution A is more concentrated than solution

57) Which inorganic precipitate acts as a semipermeable membrane?
a) calcium phosphate b) nickel phosphate
c) copper ferrocyanide d) calcium sulphate Answer : ¢) copper ferrocyanide

58) The osmotic pressure of the solution having concentration 0.05 M
a) decreases with increase in temperature

b) increases with increase in temperature

c) does not change with change in temperature

d) Initially decreases and then increases with rise in temperature

Answer : b) increases with increase in temperature

59) The solutions having same osmotic pressure are called...
a)equivalent solutions b) ideal solutions
c) equimolar solutions d) isotonic solutions Answer : d) isotonic solutions

60) The osmotic pressure of solution increases if..

a) temperature is decreased b) solution constant is increased
¢) number of solute molecules are increased

d) volume is increased

Answer : ¢c) number of solute molecules are increased

29



UNIT 7 : EQUILIBRIUM

1.A heat engine absorbs heat Q, at temperature T, and heat Q2 at temperature
Tr Work done by the engine is J(Q, + Q2). This data (2002)

(1)violates 15t law of thermodynamics

(2)violates I°‘ law of thermodynamics if Q, is -ve

(3)violates 15t law of thermodynamics if Q:z is -ve

(4)does not violates I law of thermodynamics

Ans.(1) Some mechanical energy is always converted (lost) to other forms of
energy.

2.If an endothermic reaction is non-spontaneous at freezing point of water and
becomes feasible at its boiling point, then (2002)

(1)AHis—-ve, ASis +ve

(2)AH and AS both are + ve

(3)AH and AS both are — ve

(4)AH is + ve, AS is — ve

Ans.(2) At low temperature the AS is -ve which makes AG positive (AG = AH-TAS).
But at higher temperature AS is +ve which makes the AG negative (condition for
spontaneity).

3. For the reactions, C+0,— CO,; AH=-=393])

2Zn + 0,-2Zn0; AH=-412] (2002)
1) carbon can oxidise Zn

2) oxidation of carbon is not feasible

3) oxidation of Zn is not feasible

4) Zn can oxidise carbon

Ans.(4) AH negative shows that the reaction is spontaneous. Higher value for Zn
shows that the reaction is more feasible.

4. 1If at 298K the bond energies of C-H, C - C,
C = C and H - H bonds are respectively 414,
347, 615 and 435 kJ mol-!, the value of
enthalpy change for the reaction

H,C = CH, + H,, = H,C - CH,, at 298K
will be (2003)
1) - 250 kJ 2) + 125 kI
3) - 125 KJ 4) + 250 kJ
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Ans.
(3) CH, = CH,,, + H,,, = CH,; - CH,
AH = 1(C=C) + 4(C-H)+1(H-H) - I(C-C)-6
(C-H)=(C=C) + 1(H-H)-1(C-C)-2(C-H)
AH=615+435-347-2x414=
1050 - 1175 ==125k]

5. In an irreversible process taking place at
constant T and P and in which only pressure -
volume work is being done, the change in
Gibbs free energy (dG) and change in entropu
(dS), satisfy the criteria (2003)

1) (dS),E > 0, (dG);,p < 0
2) (dS),E = 0, (dG),p < 0
3) (dS)\,E = 0, (dG)p,p > 0
4) (dS),.E < 0, (dG);,p < 0

Ans.(1) For spontaneous reaction, dS > 0. AG and dG should be negative, i.e. <0

6. The correct relationship between free energy
change in a reaction and the corresponding
equilibrium constant K_ is (2003}

1) -AG = (RT/mK, 2) AG"=(RT/n)K,
3)-AG%=(RT/n)K, 4) AG = (RT/n)K,
Ans.(3) AG=-2.303 RT logK .

7.The enthalpy change for a reaction does not depend

upon (2003)

(1)use of different reactants for the same product

(2)the nature of intermediate reaction steps

(3)the differences in initial or final temperature of involved substances
(4)the physical states of reactants and products

Ans.(2) Hess law of heat summation.

8.The enthalpies of combustion of carbon and carbon monoxide are -393.5 and
-283 kj mol*' respectively. The enthalpy of formation of carbon monoxide per
mole is (2004)

(1)5 kJ 2)-110.5 kJ 3) -676.5 kJ 4) 676.5 kJ
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Ans.

(2) C + 0,——> CO, AH = -393.5 KJ
2CO + %2 O, — 2CO, AH = -283 kJ
2C + 0,——> 2CO  AH =-110 kJ

9. For a spontaneous reaction the AG,
equilibrium constant (K) and Ege“ will be

respectively (2005)
1) -ve, >1, +ve 2) +ve, >1, -ve
3) -ve, <1, -ve 4) -ve, >1, -ve

Ans.(1) For a spontaneous change AG is negative and Ece, is positive.

10.Consider the reaction : N2 + 3H2 > 2NHs carried out at constant
temperature and pressure. If AH and AU are the enthalpy and internal energy
changes for the reaction, which of the following expressions is true ?

1) AH=0 2) AH = AU (2005)
3) AH< AU 4) AH> AU
Ans.

(3) AH=AU+AnRT, An=-2
AH =AU -2RT, AH< AU

11. A schematic plot of In K__ versus inverse of
temperature for a reaction is shown below. The
reaction must be (2005)

60

=
=i

20
3 1
15x10° (') 20x10°

1) exothermic 2) endothermic

3) one with negligible enthalpy change

4) highly spontaneous at ordinary temperature
Ans.

AH
K. =Ae —
(1) Beq RT
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12. (AH-AU) for the formation of carbon
monoxide (CO) from its elements at 298 K is
(R = 8314 J K~! mol™) (2006)
1) =1238.78 Y mol”!  2) 1238.78 J mol!
3) =2477.57 J mol™'  4) 2477.57 J mol"!

Ans.(1) Energy required to get H and C atoms.

13. The standard exthalpy of formation(A,H“ )at
298 K for methane, CH,(g), is —-74.8 kJ mol™'.
The additional information required to
determine the average energy for C - H bond
formation would be (2006)
1) the dissociation energy of H, and enthalpy
of sublimation of carbon

2) latent heat of vapourization of methane

3) the first four ionization energies of carbon
and electron gain enthalpy of hydroge:_l

4) the dissociation energy of hydrogen molecule
Ans.

(1)
AH - AU = 8, RT =~ x8.314 X298 = ~1238.78

14. The energies of activation for forward and
reverse reactions for A, + B, —=2AB are

180 kJmol™! and 200 kJ mol™! respectively. The
presence of catalyst lowers the activation
energy of both (forward and reverse) reac-
tions by 100 kJmol-L. The enthaply change of

" the reaction (A,+B, — 2AB) in the presence

of catalyst will be (in Kj mol) (2007)

1)300 2) 120 3)280 4)20
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In shsence of catalyst

mmﬁalcmw

Reaction coordinate

SU,. AHRcacTiGn = Ef - Eb = 80 - 100 = _20

15. Assuming that water vapour is an ideal gas,
the internal energy(AU) when 1 mol of water
is vapourised at 1 bar pressure and 100°C,
will be (Given: Molar enthalpy of vapouriza-
tion of water at 1bar and 373 K=41 kJ mol!
and R = 8.3] mol''K) (2007)
1) 4.100 kJ mol™! 2) 3.7904 kJ mol™!

3) 37.904 kJ mol™! 4) 41.00 kJ mol™!

Ans.
(3) HQ O(f) vaporisation HZO(g)

Ang=1-0=1
AH =AU + An RT
AU = AH + An RT

=41-8.3x107 x373=37.9kI mol™"

16.1dentify the correct statement regarding a spontaneous process (2007)
(1)For a spontaneous process in an isolated system, the change in entropy is
positive

(2)Endothermic processes are never spontaneous

(3)Exothermic processes are always spontaneous (4)Lowering of energy in the
reaction process is the only criterion for spontaneity

Ans.(1) For a spontaneous process in an isolated system, the change in entropy is

positive.
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17. In conversion of lime-stone to quick lime,
CaCO0;(S) > CaO(s)+CO,(g), the values
of AH? and AS®are +179.1 kJ mol-! and
160.2 J/K respectively at 298 K and 1 bar.
Assuming that AH® do not change with
temperature, temperature above which
conversion of limestone to lime will be
spontaneous is (2007)
1) 1008 K 2) 1200 K 3) 845K 4)1118K

Ans.(4) We know, AG = AH — TAS.So, lets find the equilibrium temperature, i.e.,
at which AG = 0; AH = TAS;

_ 179.1x1000
160.2

So, at temperature above this, the reaction will
become spontaneous.

=1118K

18. Standard entropy of X,, Y, and XY, are 60,
40 and 50 JK-! mol”, respectively. For the

reaction, %Xz +%Y2 — XY;, AH = - 30 kJ,
to be at equilibrium, the temperature will be
(2008)
1) 1250 K 2) 500 K
3) 750 K 4) 1000 K
Ans.

1 3
3 EXJ +E'.'t'2 - XY,

AS,epiion =50 —{% x 40 +%x60] =~40 Jmol™

AG = AG-TAS

atequilibrium AG =0;
AH = TAS

30x10* =T x40
= T=750K
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19. In f fuel cell methanol is used as fuel and
oxygen gas is used as an oxidizer. The reaction

3
is: CH_-,OH“) +502(g) - COZ{g) + ZHZ[I) .

At 298K standard Gibb’s energies of
formation for CH,OH[,},H,O(,-, and CO,, o are
-166.2, -237.2 and -394.4 kJ mol?
respectively. If standard enthalpy of
combustion of methanol is =726 kJ mol-,
efficiency of the fuel cell will be (2009)

1) 80% 2) 87% 3) 90% 4) 97%
Ans.

3
(4) CH?,OH{E} +302[g) _}Colfg:l +2’H2[t)
AH = =726 kJ mol-

Also AG{CH;0H, =~1662.kJmol™

AG{H,0,) = ~237.2kJmol™

AGPCOy,) =~394.4kImol™

AG = EQG?products -—2 AGE' reactants

=-3944 -2 (237.2)+166.2
= =702.6 kJ mol!

Efficiency of fuel cell = — =———

Percent efficiency 0.97x100=97%
20. On the basis of the following thermochemical
data: (AfGn of Haq] ‘—'0)
HZOM - Hf.q] + OH('IQ);AH =57.32k]J
1

The value of enthalpy of formation of OH-
ion at 25°C is (2009)
1) - 22.88 KJ 2) — 228.88 kJ
3) + 228.88 kJ 4) — 343.52 KJ



Ans.
(2) By adding the two given equations, we Lave

]
Hy(g) +5Oyfg) = Hy0(); AH = -286.20 kJ
Here AH? of H&):(‘)_
AH! of OH- = -228.88 kJ
21. The standard enthalpy of formation of NH, is
-46.0kJmol. If the enthalpy of formation of

H, from its atoms is — 436 kJmol™ and that of
N, is ~ 712 kJmol™, the average bond enthalpy

of N-H bond in NH, is (2010)
1) =964 kJ mol™! 2) +352 kJ mol™
3) +1056 kJmol" 4) -1102 kJ mol™!

Ans.(2) Enthalpy of formation of NH3=-46 kdJ/mole N2+ 3H2 2NHs3 AHr=-2.x
46kJmol

Bond breaking is endothermic and bond formation is exothermic.Assuming ‘X’ is the
bond energy of N-H bond (kJ mol")
712 + (3 x 436) — 6x = -46 x 2 Therefore, x — 352 kJ/mol

22.For a particular reversible reaction at temperature T, AH and AS were found
to be both +ve. If Te is the temperature at equilibrium, the reaction would be

spontaneous when (2010)
NT>T 2)T>T
3)Tis5times T 4)T=T

Ans.(2) AG = AH = TAS at equilibrium, AG = 0 .For a reaction to be spontaneous AG
should be negative. Therefore, T>T

23.The entropy change involved in the isothermal reversible expansion of 2
moles of an ideal gas from a volume of 10 dm? to a volume of 100 dm? at 27°C
is (2011)

1) 32.3 J moHK"" 2) 42.3 J mol-‘K""

3) 38.3 J mol'K' 4) 35.8 J mol-'K-"

Ans.

(3) AS=2.303nR log[%]
1
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24. The incorrect expression among the following

is

AH? - TAS?
RT
4) K = g=AG°/RT

Ans.

3) InK=

(3) AG’ =-RT/nK
AH? - TAS® = —RT/nK

{nK =(TAS® - AH°)/RT

(2012)

AG" =-RT¢nK
= (nKc =-AG"/RT

-AG"/RT

AG,y, =~TAS

total

= AG, / AS gy =—T

25.A position filled with 0.04 mol of an ideal gas expands reversibly from 50.0
mL to 375 mL at a constant temperature of 37.0%C. As it does so, it absorbs
208J of heat. The values of g and w for the process will be (2013)(R =

8.314J/molK and
In7.5=2.01)
(1)g=+208J,w=-208J
(3)g=-208J, w=+208J

26. For complete combustion of ethanol.
—2C0,, + 3H,0, the

CHOH, + 30,

(2)g=-208J, w=-208 J
(4)g=+208J,w=+208J
Ans. (1) Work done by system is negative

amount of heat produced as measured in bomb
calorimeter, is 1364.47 kJ mol™' at 25°C.
Assuming ideally the Enthalpy of combustion,

A H, for the reaction will be
(R = 8.314 kJ mol™)

(2014)

1) =1350.50 kJ mol”  2) —-1366.95 kJ mol!
3) -1361.95 kJ mol'  4) —-1460.50 kJ mol™!
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Ans.
(Z) AH=AU+ AnRT

= -1364 — (1) 8.314 x 298 x 107

27. The following reaction is performed at 298 K.

2NO(g) + O,(g) == 2NO (g)

The standard free energy of formation of
NO(g) is 86.6 kJ/mol at 298 K. What is the
standard free energy of formation of NO,(g)
at 298 K ? (K, = 1.6 x 10") . (2015)

1) R(298)In(1.6 x 10'%) -86600
2) 86600 + R(298)In(1.6 x 107'3)

In(1.6x107"%)

3) 86600 - R(298)

4) 0.5[2 x86,600—R(298)In(1.6 x10712 )]
Ans.
(4) 2NO + ()2 -—)2N02

AG =-RT In Kp
AG = -RTInl1.6 x 10"

AG =2 % AGyg, =2 X AGygo

AGyo, =05 2x86,600-R@98)in(1.6x10™)|
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01.

02.

03.

04.

05.

06.

07.

08.

09.

UNIT 8 : REDOX REACTIONS AND ELECTROCHEMISTRY

Redox Reactions

Oxidation number of Fe in Feo.040 is

a) +2 b) 2010.94 gy 094 —dy 2
2 0.94

In the reaction
3l2 [0 6NaOH [0 NalO3 [J 5Nal [J 3H20 oxidizing agent is

a) NaOH b) NalO3 c) I2 d) Nal

Arrange the following compounds in increasing order of oxidation number.
MnCl2, MnOz,

Mn(OH)s, KMnOa4

a) MnCl2 <MnO2 < Mn(OH)3 < KMnO4  b) MnO2 < MnCl2 < Mn(OH)3 <
KMnOg4

¢) Mn(OH)3 < MnCl2 <MnO2 < KMnO4  d) MnCl2 < Mn(OH)3 < MnOz2 <
KMnOa4

Oxidaiton number o Xe in Ba2XeOs is

a) +8 b) +10 c) +4 d)+3
Arrange ICI, HI, I2 and HIO4 in decreasing order of oxidation state of iodine
a) HIO4 > ICI > HI > I2 b) ICI > HIO4 > |2 > HI

c) HIO4 > ICI > [2 > HI d) ICI > HIO4 > HI > I2

In the reaction, PClz + Cl2 [0 PCls
a) PCls is acting as reductant b) Cl2 is acting as reductant

c) Both PCIs and Cl2 are acting as reductant d) Both PCls and Cl2 are acting
as oxidant.

Oxidation number of nitrogen in HNOs is
a)+7 b) +6 c)-7 d) +5
Oxidation number of silver in silver amalgam is

a) zero b) +1 c) -1 d) depends on
temperature.
What is the oxidation number of chlorineé'n Clo" ?

a) +5 b) +3 c) +4 d) +2
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Oxidation number of S in H2S20s is

a)+2 b) +4 C) +6 d) +7

The oxidation state of Fe in K4[Fe(CN)g] is

a)+2 b) +6 c) +3 d) +4

The oxidation number of iron in Fe3Oa4 is

a)+2 b) +3 c) 8/3 d) 2/3

Which of the following is not a reducing agent?

a) SO2 b) H202 c) CO2 d) NO2

Which of the following is a redox reaction?

a) NaCl + KNOs [1 NaNOs + KClI b) CaC204 +2HCI [0 CaClz2 +H2C204

c) Mg(OH)z2 + 2NH4Cl O MgCl2 +NHOH d) Zn + 2AgCN [J 2Ag + Zn (CN)2
Among the properties (a) reducing (b) oxidizing (c) complexing, the set of

properties shown by CN " ion towards metal species is

a)a, b b)a, b, c c)c,a d)b,c

The brown-ring complex compound is formulated as [Fe(H20)s (NO)]SOa.
The oxidation state of iron is

a) 1 b) 2 c)3 d)0

The oxidation state of the most electronegative element in the products of

the reaction between BaSO4 and H2SO4 are

a) 0 and -1 b) -2 and -1 c)-2and 0 d) -2 and +1
The oxidation number of sulphur in Ss, S2F2, H2S respectively, are
a)0, +1 and -2 b) -2 and -1 c) 0, +1 and +2 d) -2, +1 and -2

In the reaction 3§r O 6%025 %ISH O 1 5Br- % Brov E%36HCOD

a) bromine is oxidized and carbonate is reduced b) bromine is reduced and water is

oxidized

c) bromine is neither reduced nor oxidized d) bromine is both reduced and
oxidized.

Amongst the following, identify the species with an atom in +6 oxidation state.
a) MnO" by crueNg®”  ¢) NiF2C d) Cro.Cl
4 6 6 2 2
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21.

The pair of the compounds in which both the metals are in the highest possibl

oxidation state is

30 30
O
a) @]Fe%CND th ,G%CODCND [ té) Cz‘rO CI4, MnO

: 30
c) TéO , MEO d) HCo DGCN 0 %3 , MnO
22. Oxygen has an oxidation state of +2 in
a) H202 b) H20 c) OF2 d) SO2
23. Oxidation state of nitrogen is correctly given for
Compound Oxidation state
a) [, CoINH3 g5 CI L Cl2 0
b) NH20H +1
c) DNszE} SO« +2
d) MgsN2 -3
24. Oxidation number of fluorine in F20 is
a) -1 b) +1 C) +2 d) -2
25. The oxidation state of nitrogen in N3H is
a) 0 b) +3 c) -1 d) O
3
1 2 3 4 5 6 7 8 9 10
d c d a c a d a a ¢
11 12 13 14 15 16 17 18 19 20
a c c d c a b a d d
21 22 23 24 25 _
b c d a d
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Electrochemistry

1) Identify the incorrect statement....

a) conductors allow the low of electricity through them

b) low of electricity through conductors involve transfer of electrons

c) mechanism of the transfer of electron for all conductors

d) mechanism of the transfer of electron is the same for all conductors
Answer: d) mechanism of the transfer of electron is the same for all
conductors

2) Pick out the correct sentence about electronic conductors....
a) the conduction involve transfer of matter

b) conduction involve chemical change

c) the resistance o Conductor decreases with increase in temperature
d) the conductivity increases with increase in temperature

Answer: b) conduction involve chemical change

3) In electrolytic conductors.,....

a) the conduction do not involve the transfer of matter

b) the conduction process do not involve chemical change

c) the resistance decreases with increase in temperature

d) conductivity increases with decrease in temperature

Answer: c)the resistance decreases with increase in temperature

4) An electrolyte........

a) dissociate into ions b) conducts the electricity
C) possess ions even in solid state d) all of these
Answer: d) all of these

5) According to Ohm's law...
a) R=V/ b) V=R/I c) R=Vxl d) V=I/R Answer: a) R=V/I

6) The electrical conductance (G) is...
a) GxR b) Gx1/R ¢)G=VxR d)G=1/R Answer: a) GxR

7) Electrochemistry is the branch of physical chemistry that deals with the

study of.......
a) physical change b) chemical change
c) mechanical change d) chemical and electrical change

Answer: d) chemical and electrical change

8) The electricity can be generated by the chemical reactions and the
production of chemical reactions by electricity. The basis of these changes
are....

a) oxidation reaction b) reduction reaction

c) electrolysis d) redox reaction  Answer: d) redox reaction

9) The chemical NaOH which is used in the manufacture of soaps, detergents,
papers etc. is prepared by the electric current in...

a) aqueous NaCl  b) molten NaCl c) H20 d) aqueous KCI

Answer: a) aqueous NaCl
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10) The process of electrolysis is used in...
a) decomposition of H,0 in H, and O, b) electro plating
c) electro-refining  d) all of these Answer: d) all of these

11) Some statements are given below....

a) oxidation involve loss of electron

b) during Oxidation, Oxidation number decreases.

c¢) during Oxidation oxidation number increases

d) Reduction involve gain of electron among the above incorrect is/are
a)AandC b)BandD c)onlyB d)A,Band D Answer: c) only B

12) Reduction involves........
a) loss of electron b) gain of electron c¢) decrease in oxidation number
d) both 'b and ¢' Answer: d) both 'b and ¢’

13) In case of electronic conductors, the conduction of electricity is due to....
a) flow of electrons b) flow of ions c) flow of matter

d) do not conduct electricity Answer: a) flow of electrons

14) in electrolytic conductors, the conduction take place by....

a) flow of ions b) flow of electrons c) flow of atoms d) all of these
Answer: a) flow of ions

15) The substances having the same conductivity to that of water are....

a) KClI b) CH3COOH c) NaCl d) C12H22011

Answer: d) C12H22011

16) Conductivity of the solution is directly proportional to....
a) dilution  b) resistivity c) number of ions  d) all
Answer: c) number of ions

17) The unit of potential difference is.....
a) Joule b) volt c) ampere d) ohm Answer: b) volt

18) The unit of conductance is...
a) ohm-1 b) mho- c)S d) amp Answer: a) ohm-1

19) The ratio of electrolytic conductivity (K) to the molar concentration (c) of
the dissolved electrolyte is known...

a) conductivity b) cell constant b) molar conductivity

d) resistivity Answer: b) molar conductivity

20) A conductivity cell dipped in 0.01 M AgNO3, solution at 25 C gives the
resistance of 1442 2 Q. If the conductivity of the cell is 1.248 x 10 9 Q-1 cm-
1 the cell constant is.......

a)26cm-1 b)3.0cm-1 c)4.7cm-1 d)1.8cm-1 Answer: d) 1.8 cm-1

21) A device used to study chemical reactions electrically is known as....

a) electrolytic cell b) Fuel cell c) electro chemical cell d) dry cell
Answer: c) electro chemical cell
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22) The charge transfer through electronic conductors is called...
a) ionic conduction b) electrolytic conduction c¢) metallic conduction
d) electrode Answer: c) metallic conduction

23) in metallic conduction....
a) charge transfer take place through metals  b) it involves the flow of electrons
c) no movement of metal atom  d) all of these Answer: d) all of these

24) Pick out the incorrect statement

a) ionic conduction involves the motion of ions

b) an oxidation half reaction occurs at anode

c¢) reduction half reaction occurs at anode

d) electrodes may or may not take part in reactions
Answer: c) reduction half reaction occurs at anode

25) In electrolytic cell...

a) non-spontaneous reactions occurs

b) electric.current is passed from external source

c) electrical energy is converted into chemical energy d) all of these
Answer: d) all of these

26) Which of the following solutions will have the highest Specific
conductance?

a) 0.001N  b)0.0001 N c)0.1N d)1.0N
Answer: d)1.0N

27) At infinite dilution, the contribution of cation and anion to the molar
conductance...

a) depends on the nature of solvent b) independent of each other

c) depends on each other d) none of the above

Answer: b) independent of each other

28) Which of the following is not correct?

a) conductance of a solution increases with dilution

b) molar conductance increases with dilution

c) specific conductance increases with dilution

d) at infinite dilution each ion (cation or anion) play

definite role towards electrical conductance

Answer: c) specific conductance increases with dilution

29) Specific conductance of 0.1 MHNO, is 6,3 x 10%. S cm The molar
conductance of the solution is....

a) 315 ohm cm b) 630 ohm-1 cm-1 ¢) 6300 ohm -1 cm2

d) 100 ohm-1 cm2 Answer: b) 630 ohm-1 cm-1

30) Electrochemistry deals with...

a) conversion ot chemical to electrical energy

b) conversion of electrical to Chemical energy c) both 'a' and b

d) conversion ot spontaneous chemical change into spontaneous chemical change
Answer: c) both 'a'and b
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31) Fused NaCl conducts electricity due to the presence of....
a) free electrons  b) free ions c) tree molecules
d) atoms of Na and ClI Answer: b) free ions

32) Sodium metal conducts electricity due to presence of.....
a) free ions b) free atom c) free electrons
d) free molecules Answer: c) free electrons

33) Pure water is non electrolyte but conducts electricity on adding small
amount of......

a) Sugar b) Alcohol  c¢) Urea d) BaSO4

Answer: d) BaSO4

34) sodium chloride is called an electrolyte, because...

a) its molecule is made up of electrically charged particles

b) it is decomposed, when an electric current is passed through it

C) it breaks up into 1ons, when a current is passed through it

d) it ionizes, when fused or dissolved in a proper solvent

Answer: d) it ionizes, when fused or dissolved in a proper solvent

35) Which one of the following is an electrolyte?
a) CHCI2 b) C6H5,ClI c¢) C6H6 d) NaCl Answer: d) NaCl

36) ionization of an electrolyte in aqueous solution is due to.....

a) instability ot the compound in aqueous medium

b) hydrolysis of the electrolyte

C) decrease in the electrostatic forces of attraction between oppositely charged ions
d) increase in the electrostatic forces of attraction between the ions

Answer: C) decrease in the electrostatic forces of attraction between
oppositely charged ions

37) Which one of the following does not conduct electricity?
a) Molten NaCl b) NaCl crystal C) dil. solution of NaCl in water
d) conc. solution of NaCl in water Answer: b) NaCl crystal

38) Electrolytic conduction is due to...

a) movement ot the electrolyte through the external wire

b) flow ot electrons through the solution

c) migration of ions to the oppositely charged electrodes

d) tlow of positive ions through the external wire

Answer: c) migration of ions to the oppositely charged electrodes

39) Faraday's First law of electrolysis gives the relation between...

a) amount of a substance deposited or liberated and the quantity ot electricity

b) amount of a substance deposited or liberated and the equivalent weight

c) amount ot a substance deposited or evolved and the concentration ot an
electrolyte

d) amount of a substance deposited or evolved and atomic weights

Answer: a) amount of a substance deposited or liberated and the quantity ot
electricity
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40) The mathematical expression of Faraday's first law of electrolysis is........
a) W=Q by W-Z x| xt c) W=Z2xQ d)both'b'and c
Answer: d) both 'b' and c

41) Which of the following expression is written properly?
a) I=Qt b) 1= t/Q c) I=1/Qt d) I=Q/t
Answer: d) I=Q/t

42) In electrolysis mass of discharged ion is not proportional to.....
a) time b) quantity of electricity  c) resistance d) chemical equivalent of ions
Answer: c) resistance

43) A current of I' amperes is passed through the solution of an electrolyte for
time t min, when 'm’' g of a substance is liberated at the electrode. The
electrochemical equivalent of the substance is equal to.....

a)m/60lt b)l/60m c)lt/m d) m/It Answer : a) m/ 60It

44) The quantity ot the metal deposited at the cathode during electrolysis
depends on.....

a) shape af cathode b) concentration of electrolyte

c) only quantity of charge passing through the solution

d) quantity of charge and valency of the metal

Answer: d) quantity of charge and valency of the metal

45) How many coulombs of electricity are consumed when 100 mA current is
passed through a solution of AQNO3,for 30 minutes during electrolysis
experiment?

a)18000 b) 3000 c) 108 d) 180 Answer: d) 180

46) At STP 1.12 litre ot H, is obtained on flowing a current for 965 seconds in a
solution. The value of current is....
a)1.5 b) 2.0 c) 10 d)1.0 Answer: c) 10

47) The atomic weight of Cu is 64. The weight of Cu liberated from CusO,
solution by passing a cement of 0.965 ampere ior 1000 seconds would be....
a)0.64kg b)0.32x10-3kg ¢)0.64¢g d)0.32 kg

Answer: b) 0.32 x 10-3 kg

48) The atomic weight of oaxygen is 16 hence the ECE of oxygen in kg per
coulomb is....

a) 8:29 x 10-8 b) 8:29 x 10-5 c) 0-008x 96500  d) 96500

Answer: a) 8:29 x 10-8

49) A current of 5 amperes when passed through a solution of AgNO, for 20
minutes deposited 6-0 x 10 kg of Ag. The Z for Ag is equal to...

a) 6000 gm/C b) 1.0x 10 gm/C c) 1.0x 10 kg/C d) 96500 gm/C
Answer: c) 1.0x 10 kg/C
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50) The atomic weight of Al is x, the electrochemical equivalent of Al in the
solution of Aluminium sulphate will be....

a) 3x/ F b) X/ 3F C)X/F d) 2X/F

Answer: b) X/ 3F

51) Electrochemical cell is a device for....

a) Conversion of potential energy into kinetics

b) Conversion of electrical energy into chemical energy
c) Conversion of chemical energy into electrical energy
d) both band'c

Answer: d) both b and 'c

52) Which of the following is also known as electrogenic cell?
a) Galvanic b) Voltmeter c) Electrolytic d) both b and ¢
Answer: a) Galvanic

53) Which of the following statements is correct?

a) Cathode is positive terminal in an electrolytic cell

b) Cathode is negative terminal in an galvanic cell

c) Reduction occurs at cathode in either of the cells

d) Oxidation occurs at cathode in either of the cells

Answer: c) Reduction occurs at cathode in either of the cells

54) Concentration of Zn2+ and Cu2+ in the Daniel cell increased 10 times, the
emf of the cell...

a) increases by 10 times b) decreases by 10 times

c)increases by 1/10 times d) remains constant Answer: d) remains constant

55) During the working of the Daniel cell, which of the following happens?

a) The size ot the zinc rod remains same but blue colour of CuS0O4, solution
becomes faint

b) The size of the zinc rod is reduced and the blue colour of CuS0O4, solution
becomes faint

c) The size of the zinc rod is reduced but there is no change in the intensity of colour
of CuSO, solution

d) The size of zinc rod as well as the intensity of the colour of CusO, solution remain
unchanged

Answer: b) The size of the zinc rod is reduced and the blue colour of CuSO4,
solution becomes faint

56) The wrong statement regarding Daniel cell is......
a) Zn acts as anode b) Cu acts as positive electrode

c) Electrons flow from Cu to Zn  d) Cu acts as cathode
Answer: c) Electrons flow from Cu to Zn

57) The passage of electrons in the Daniel cell, when Zn and Cu electrodes are
connected is from......

a) Cu to Znin the cell b) Cu to Zn outside cell

c) Zn to Cu in the cell d) Zn to Cu outside cell

Answer: d) Zn to Cu outside cell
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58) Other things being equal, the life of a Daniel cell may be increased by....
a) keeping temperature high b) using large copper electrodes

C) using large zinc electrodes d) decreasing concentration of Cu-2+ ions
Answer: C) using large zinc electrodes

59) The half cell for which conventional reduction potential is taken to be zero
is...

a) calomel b) zn half cell C)N.H.E d) std. Ag half cell
Answer: C) N. H. E

60) cell voltage is....

a) extensive property b) intensive property C)bothaand b
d) none of these

Answer: b) intensive property
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UNIT 9 : CHEMICAL KINETICS

1) Rate constant in not independent on....
a) concentration of reactants b) concentration of product
c) molecularities of reaction d) temperature Answer: d) temperature

2) aA +bB product, if rate= K[A]x [B]y then the following is correct ?
a) x+ty=a+b b) x+y#a+b or xty=a+b  c) X+y=a+b=0
d) x+y= (a + b)2 Answer: b) x+y#a+b or x+y=a+b

3) Rate law is......

a) determined from given chemical equation  b) determined theoretically
c) determined experimental d) not determined experimentally
Answer: c)determined experimental

4) For general reaction aA+bB--> product rate =K [A]x [B]ly when x=-ve then,
a) rate increases as, [A] increases b) rate decreases as, [A] decreases
c)rate is independent on constant A d) rate decreases as, [A] increases
Answer: d) rate decreases as, [A] increases

5) For the reaction 2H2,02(g)---> 2H20(l) +02(g) rate =........
a)K[H2 02]1/2  b)K [K [H2 02]1/3 c) K [H2 02]1
d) K [H2 02]2 Answer: c) K [H2 O2]1

6) For the reaction, NO2(g) +CO(g)--> NO(g)+CO2(g) Which of the following is
correct?

a) rate=K[NO2]1/2[CO]  b)rate = K[INO2]2 c)rate= K [CO]1

d) rate= K[NO2]1[CO]1 Answer: b) rate = K[NO2]2

7) Which of the following is not correct Stated?

a) rate law estimate rate of reaction

b) rate law estimate concentration of reactants not product

c) rate law estimate mechanism of complex reactant

d) rate law estinate concentration of

products at any time interval during reaction

Answer: b) rate law estimate concentration of reactants not product

8) Chemical reaction is characterized by ..

a) rates of reactions b) feasibility of reactions

c) position of equilibrium  d) all above characteristics
Answer: d) all above characteristics

9) Chemical kinetics study deals with.

a) rates of chemical reaction b) mechanism of rate reaction
c) factors affecting rates of reaction d) all

Answer: d) all
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10) The half life for Zero order reaction is....
a) At/2K b) [A]Jo/2At  c) [A]o/2 d) [AlJo/2K  Answer: d) [A]o/2K

11)......represents example of zero order reaction

a) decomposition of ammonia gas on platinum Surface
b) decomposition of nitrogen oder on platinum surface
c) decomposition of phosphine gas on tungsten surface
d) all

Answer: d) all

12)......not represents pseudo-order reaction.

a) Acid hydrolysis of ester b) Inversion of cane sugar

c) Decomposition of PCI5 d) Conversion of methyl acetate into methanol and acetic
acid in presence  of H2S0O4

Answer: c) Decomposition of PCI5

13) Rate law and order of reaction can't be calculated by....
a) Molecularity method b) Isolation method

c) initial rate method d Integrated rate law

Answer: a) Molecularity method

14) Molecularity term is applied for....

a) simple reactions b) complex reactions

c) both simples complex reactions d) none of the above
Answer: a) simple reactions

15).....is not a an example of first order.

a) Acid hydrolysis of ester b) Decomposition of N205

C) cyclopropene into cyclopropane d) Decomposition of H202
Answer: C) cyclopropene into cyclopropane

16) The term (-dc/dt) in rate equation refers to...

a) the concentration of a reactant

b) the decrease in concentration of the reactant with time

c) the velocity constant of reaction d) the concentration of a product
Answer: b) the decrease in concentration of the reactant with time

17) Number of moles of a substance present in one litre of volume is known
as...

a) activity  b) molar concentration c) active mass

d) concentration Answer: b) molar concentration

18) Rate of which reactions increases with temperature...
a) of any b) of exothermic  c¢) of endothermic reaction
d) of reversible reaction =~ Answer: a) of any

19) The rate of chemical reaction is directly proportional to....
a) active masses of reactants b) equilibrium constant

c) active masses of products d) pressure

Answer: a) active masses of reactants
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20) The rate of a reaction can be increased in general by all the factors
except...

a) using a catalyst b) increasing the temperature

c) increasing the activation energy d) increasing the concentration of reactants
Answer: c) increasing the activation energy

21) According to rate law, Rate= k[A] [B]2 [C] If C is taken in large excess, then
the overall order of the reaction is...
a)2 b)4 c¢)3 d)1 Answer:c)3

22) The unit of the velocity constant in case of zero order reaction is...
a) conc. x time-1  b) conc-1. xtime  c¢) conc. X (time)2
d) conc-1. x time-1 Answer: a) conc. x time-1

23) If the concentration of a reactant A is doubled and the rate of its reaction
increased by a factor of 2, the order of reaction with respect to A is...
a) first b) zero c) third d) second  Answer: a) first

24) Some statements are given below about a reaction of 1st order
a) Units of concentration affect the value of k
b) Plot of 't1/2 Vs 'a' is a straight line

parallel to conc. axis

c¢) Unit of k is mol dm time

d) Hydrolysis of ethyl acetate, using a
mineral acid, is an example of it.

Among the above..

a) only A is false

b) B,C and D are true

c) A, B and D are true

d) A and C are false

Answer: d) A and C are false

25) The unit of rate constant for a zero order reaction is...
a) litre mol-1 sec-1 b) mol litre-1 sec-1 ¢) mol sec-1
d) litre sec-1 Answer: b) mol litre-1 sec-1

26) The rate constant of a reaction has same units the rate of reaction.the
reaction is of..

a) first order b) zero order c) second order d) third order

Answer: b) zero order

27) The rate constant of a reaction is
2.5x 10-2 minutes -1 The order of the reaction is...
a) one b) zero c) three d) two Answer: a) one

28) The decomposition of NH3 on the surface of finely divided Platinum as
catalyst..

a) is always a zero order reaction

b) is Zero order at high concentration but 1st order at low temperature

c) is zero order at low concentration but 1st order at high concentration
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d) it is always a first order reaction
Answer: b) is Zero order at high concentration but 1st order at low temperature

29) If 'a’' is the initial concentration or the reactant, the time taken for
completion of the reaction , if it is of....

zero order, will be

a) a/2k b) a/k c) 2alk d) k/a Answer: b) a/k

30) The specific rate constant of a first order reaction depends upon...
a) concentration of the reactants b) concentration of products

c) time d) temperature

Answer: d) temperature

31) A reaction is of first order when...

a) the amount ot product formed increases with linearly with time

b) the rate decreases linearly with time

c) the rate is linearly related to the concentration of the reactant

d) the concentration of the reactant decreases linearly with time

Answer: c) the rate is linearly related to the concentration of the reactant

32) If the concentration is expressed in moles per litre, the unit of the rate
constant for a first order reaction is...

a) mole litre sec b) mole litre C) sec-1 d) mole-1

Answer: C) sec-1

33) Order of a reaction is....

a) equal to the sum of the concentration terms in the stoichiometric equation

b) equal to the sum of the concentration terms in the rate equation

C) always equal to the molecularity of

the reaction

d) equal to the sum of the powers of the concentration terms in the rate equation.
Answer: d) equal to the sum of the powers of the concentration terms in the
rate equation

34) If the initial concentration is doubled, the time half change is also doubled,
the order of the reaction is...

a)2 b)3 c¢)1 d)0 Answer:d)0

35) The dimensions of rate constant for a first order reaction involve....
a) time and concentration b) concentration only c) time only
d) neither time nor concentration Answer: c) time only

36) The rate of reaction at unit concentration of reactant is called.....
a) average rate b) instantaneous rate c) rate law d) rate constant
Answer: d) rate constant

37) Which of the following statements is incorrect...

a) Rate law expression cannot be obtained from the stoichiometric equation
b)Law of mass action expression can be written

from the balanced equation

c) Specific reaction rate of a reaction is constant at constant temperature

53



d) Rate of reaction and rate constant have same units
Answer: d) Rate of reaction and rate constant have same units

38) The rate constant of a reaction does not change when....

a) a catalyst is added b) concentrations of the reactants are changed
c)temperature is changed d) a inhibitor is added

Answer: b) concentrations of the reactants are changed

39) The rate at which a substance reacts depends on its....
a) atomic weight  b) molecular weight

C) active mass d) equivalent weight

Answer: C) active mass

40) 2A----> B+C would be a zero Order reaction when...

a) the rate of reaction 1s proportional to square of conc. of A

b) the rate of reaction remains same any conC. of A

c) the rate remains unchanged at any-conc. of B and C

d) the rate of reaction doubles if conc. of B is increased to double
Answer: b) the rate of reaction remains same any conC. of A

41) Order of reaction is decided by...

a) temperature b) mechanism of reaction
c)molecularity d) pressure

Answer: b) mechanism of reaction

42) Rate of first order reaction depends upon..
a) time b) concentration of reactant
c) temperature d) all the these

Answer: d) all the these

43) Which of the following is true for order of a reaction?

a) It is equal to the sum of exponents of the molar concentrations of the reactants in
the rate equation  b) It is always a whole number ) It is never zero

d) t can be determined theoretically

Answer: a) It is equal to the sum of exponents of the molar concentrations of
the reactants in the rate equation

44) radioactive decay follows... order kinetics
a) zero b) I c)ll d111
Answer: b) |

45) What is the half life of Cl if its disintegration constant is 2.31 x 10 year 1....
a) 0.3x 104 years b) 0.3 x 102 years c¢) 0.3 x 108 years
d) 0.3 x 103 years Answer: d) 0.3 x 103 years

46) Decomposition of nitrogen pentoxide is known to be a first order reaction.
75 percent of the oxide

had decomposed in the first 24 minutes. At the end of an hour, after the start of the
reaction, the amount of oxide left will be...

a) nil b)about 1 % c) about 3 % d) about 2 %
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Answer: c) about 3 %

47) The thermal decomposition of a compound is of first order. If a sample of
the compound decomposes 50 % in 120 minutes, in what times will it undergo
90 % decomposition...

a) nearly 240 minutes b) nearly 480 minutes

c)nearly 450 minutes d) nearly 400 minutes

Answer: d) nearly 400 minutes

48) The rate constant of a first order reaction is 3x 10-6 per second. If the initial
concentration is 0.10 M, the initial rate of reaction is...

a) 3x 10-5Ms-1 b) 3x 10-8 Ms-1

c) 3x 10-6 Ms—1 d) 3x 10-7 Ms-1 Answer: d) 3x 10-7 Ms

49) for a chemical reaction...... Can never be a fractional
a) molecularity b) rate constant c) half life  d) order
Answer: a) molecularity

50) molecularity of a reaction.....

a) can be zero b) can have a fractional value
C) is always whole numberd) can not be less than 2
Answer: C) is always whole number
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UNIT 10 : SURFACE CHEMISTRY

1. Which one of the following is an example of adsorption?
a. ammonia in contact with water ~ b. anhydrous CaClz with water
c. silica gel in contact with water vapours  d. all of these

Answer: (c)

2. At 15°C out of H2, CH4, CO2, NH3, which gas will be adsorbed maximum by
charcoal?

a. H. b. CH4 c.CO2 d. NH3
Answer: (d)

3. Which of the following colloids are solvent hating?

a. Lyophilic b. lyophobic c. hydrophilic d. none of these
Answer: (b)
4. If the dispersed phase is a liquid and the dispersion medium is solid, the
colloid is known as

a. foam b.sol c. emulsion d. gel Answer: (d)

5. The process of separating a crystalloid, from a colloid by filtration is called
a. emulsification b. dialysis  c. coagulation d. Peptization
Answer: (b)
6. The movement of colloidal particles towards the oppositely charged
electrodes on passing electric current is known as
a. Tyndall effect b. Cataphoresis c. Brownian movement
d. None of these Answer: (b)

7. An emulsifier is a substance which
a. stabilizes the emulsion
b. coagulates the emulsion
c. retards the dispersion of liquid in liquid
d. causes homogenesis of emulsion
Answer: (a)
8. Homogeneous catalysis does mean

Reactants and goods have to be at the same level
Catalyst and reactants must be in the same phase
The reaction mixture must be formed homogeneously during
. The reaction mixture distribution must be homogeneous
Answer: (b)
9. Which of the following kinds of catalysis can be explained by the adsorption
theory?
a. enzyme catalysis b. homogeneous catalysis c. acid base catalysis
d. heterogeneous catalysis Answer: (d)
10. The volume of gases H2, CHs4, CO2 and NH3 adsorbed by 1 gm charcoal at
293 K can be given in the order?
a. CH4>CO2>NHs3>H2 b..CO2> NH3 > Hz2 > CHgs
c. NH3z > COz2 > Hz2 > CH4 d.NH3s > CO2> CHs4 >H2 Answer: (d)

aooow
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11. What is called the boundary that separates the phases in two bulks ?
a. Line b. Point c. Slash d. Interface Answer : (d)

12. On which does the interface depend ?
(a) on the volume of molecules in the bulk phase

(b) on the weight of molecules in the bulk phase
(c) on the number of molecules in the bulk phase

(d) on the physical state of molecules in the bulk phase

Answer: (a)
13. Which of the following is not an example of surface phenomenon ?
(a) Dissolution (b) Corrosion (c) Electrode reaction
(d) Homogeneous catalysis Answer: (d)
14. How many Pascal high vacuum is required for obtaining completely pure
surface of metals ?

(a) 10-8to 10-9
(b) 10-8 to 10-10
(c) 10-6to 10-9
(d) 10-8 to 10-7
Answer: (a)

15. What is the phenomenon called when the molecules adsorbed on the
surface are released by any reason ?

(a) Sorption

(b) Desorption
(c) Adsorption
(d) Precipitation

Answer: (b)
16. Because of adsorption

(a) Surface energy decreases
(b) Surface energy increases
(c) The value of surface energy becomes zero

(d) No change takes place

Answer: (a)
17. By which other name the adsorption of gases on the solid surface is
known?

(a) Evaporation (b)  Surface tension
(c) Condensation (d)  Sorption
Answer: (c)
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18. What is the substance that is adsorbed called ?
(@) Adsorbent (b) Adsorbate
(c) Absorsent (d) Absorbite  Answer: (b)

19. Which of the following substances is not an adsorbent ?
(@)  Sugar (b)  Clay
(c) Silica gel (d)  Alumina Answer: (a)

20.2020. What type of attraction forces are present between adsorbent and
adsorbate in physisorption ?

(@) van der Waals (b)  Strong chemical

(c) Gravitation (d)  Metallic bond Answer: (a)

21. The correct ascending order of adsorption of the following gases on the
same mass of charcoal at same temperature and pressure is

(a) CH4 <H2 <SO2 (b) H2 < CH4 < SO2

(c) SO2 <CH4 <H2 (d)H2 < SO2 < CH4 Answer: (b)

22. The formation of micelles takes place only above
(a) Inversion temperature (b) Boyle’'s temperature
(c) Critical temperature (d) Kraft temperature Answer: (d)

23. Collodion is 4% solution of which one of the following in alcohol-ether
mixture.

(a) Nitroglycerin (b) Cellulose acetate

(c) Glycol dinitrate (d) Nitrocellulose Answer: (d)

24. Freundlich adsorption isotherm is given by the expression

xm = k p1/n which of the following conclusions can be drawn from
this expression.

(a) When 1n = 0, the adsorption is independent of pressure.

(b) When 1n = 0, the adsorption is directly proportional to pressure.

(c) When n =0, xm vs p graph is a line parallel to x-axis.

(d) When n = 0, plot of xm vs p is a curve.

Answer: (a)

25. H2 gas is adsorbed on activated charcoal to a very little extent in
comparison to easily liquefiable gases due to.

(a) very strong van der Waal’s interaction

(b) very weak van der Waals forces

(c) very low critical temperature

(d) very high critical temperature Answer: (b)
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UNIT 11 : CLASSIFICATION OF ELEMENTS AND
PERIODICITY IN PROPERTIES

1. Zone refing is used for the

1) Concentration of ore 2) Reduction of metal oxide
3) Purification of metal 4) Purification of ore.
2. The substance not likely to contain CaCO3 is
1) Dolomite 2) A marble statue
3) Calcined gypsum 4) Sea shell
3. Gold is leached out from the native ore by treating with a solution of
1) Sodium thiosulphate  2) Sodium hydroxide
3) Sodium chloride 4) Sodium cyanide.
4. Cinnabar is an ore of
1) Hg 2)Cu 3) Pb 4) Zn
5. In blast furnace, the highest temperature is
1) Slag zone 2) Reduction zone
3) Combustion zone 4) Fusion zone
6. The ore which contains copper and iron is
1) Cuprites 2) Chalcocite
3) Chalcopyrite 4) Malachite

7. Chromium is obtained by reducing purified chromites ore with
1) Red hot coke 2) Gaseous hydrogen
3) Aluminum powder 4) Carbon monoxide

8. An ore of iron containing FeWO4 is concentrated by
1) Magnetic separation  2) Froth flotation
3) Electrostatic method 4) Gravity separation

9. Alkali metals are generally extracted by

1) Reduction method 2) Double decomposition method
3) Displacement method  4) Electrolytic method
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Magnesium is not present in
1) Cryolite 2) Dolomite
3) Carnallite 4) Epsom salt

Which is the most abundant metal in earth’s crust?
1) Al 2) Fe
3) Na 4) Ca

Matte contains mainly
1)Cu2S and FeS 2) CuS andFe2S3
3) Fe 4) Cu2S

The process of converting hydrated alumina into anhydrous alumina is called
1) Roasting 2) Calcinations
3) Dressing 4) Smelting

Froth flotation process is used for the metallurgy of
1) Chloride ore 2) Amalgams
3) Oxide ores 4) Sulphide ore

Flux is used to
1) Remove silica 2) Remove silica and undesirable metal oxide
3) Remove all impurities from ores 4) Reduce metal oxide

The maximum number of electrons in the nth orbit is
1)n2 2)2n
3)2n2 4)3n2

The number of unpaired electrons in nitrogen atom is
1)6 2)8
3)7 4)3

When the azimuthal quantum number (I) =3, m can have

1) 1 value 2)3 value
3) 5 value 4)7 value
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19. An element M has an atomic mass 19 and atomic number 9, its ion is
represented by
1) M+ 2)M2+
3) M- 4M2-

20. The principal quantum number of an atom represents
1) Size of orbital 2) Spin angular momentum
3) Orbital angular momentum 4) Space orientation of orbital

21. The two electrons present in an orbital are distinguished by
1) Principal quantum number 2) Azimuthal quantum number
3) Magnetic quantum number 4) Spin quantum number

22. The g sub shell is characterized by
1) n=5 2) m=3
3)1=4 4) =5

23. The number of 2p electrons having Spin quantum number s=-1/2 are
1)6 2)0
3)2 4)3

24. The de-Broglie equation treats an electron to be
1) A particle 2) A wave
3) Both 4) None

25. What is packet of energy called?
1) Electron 2) Photon
3) Positron 4) Proton

26. When an electron of hydrogen atom returns to L shell from higher energy
level, we get which Series of lines
1) Lyman series 2) Balmer series
3) Paschen series 4) Brackett series

27. The number of degenerate orbitals in the d-sub shell is
1)3 2)7
3)5 4)1
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28.

29.

30.

31.

32.

33.

34.

35.

The atomic number of an element is 17.The number of orbitals containing
electron pairs in the Valence shell is

1)3 2)6

3)2 4)8

Which of the following will have largest size?
1) Br 2) Cl
3) | 4)F

Which of the following has zero electronegativity?
1) Oxygen 2) Fluorine
3) Nitrogen 4) Neon

Diagonal relationship is shown by
1) Be and Al 2) Liand Na
3) Be and Mg 4) Be and Ca

The molecule with highest percentage of ionic character is
1) HBr 2)HI
3) HF 4) HCI

Which of the following element will have lowest first ionization energy?
1) Mg 2)Rb
3) Li 4)Cs

The second ionization energy is always grater than the first ionization energy.
This is because
1) The effective nuclear charge increases
2) The number of shells decreases
3) The number of protons increases
4) none of these

Which of the following is the man made element?

1) Ra 2) U
3) Np 4) C-14
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36. Among Na+, Na, Mg and Mg2+ largest particle is
1) Mg2+ 2) Mg
3) Na 4) Na

37. Which of the following metal requires radiation of minimum frequency to

cause electron emission?
1) Na 2)K
3) Mg 4) Ca

38. Collective name given to the element with outer shell electronic configuration

ns2 npb is
1) Halogens 2) Transition elements
3) Alkaline earth metals  4) Nobel gases

39. Which of the following does not have any unit?
1) Electron affinity 2) lonization energy
3) Atomic radii 4) Electronegativity

40. The oxidation number of Cr in CrO5 is
1) +3 2) +5
3) +6 4)0

41. The element which can have highest oxidation state is
1)C 2)N
3)F 4) Cl

42. The oxidation number of Fe in Fe (CO) 5 is
1) +4 2) +2
3) +6 4)0

43. Oxygen has +2 oxidation states in
1) H202 2) H20
3) OF2 4) SO2

44. The oxidation number of nitrogen is fraction in
1) NH4+ 2) NH3
3) HN3 4) N2H2
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45. Oxidation is the removal of electrons. The strongest oxidizing agent is
1) lodine 2) Oxygen
3) Chlorine 4) Fluorine

46. The oxidation number of C in C6H1206 is
1)0 2)4
3)2 4)1

47. The oxidation number of oxygen inO2PtF6 is
1)0 2) +1/2
3) +1 4)-1/2

48. The nitrogen can have oxidation number-3 to+5; identify the compound
having nitrogen in+1 state

1) N 205 2) N20

3) NO 4) N2

49. The conversion of C12H22011 to CO2 is
1) Oxidation 2) reduction
3) None 4) both

50. The equivalent mass of potassium permanganate in basic medium is
1) 158 2)31.6
3) 52.7 4) none

Key answers

1)3. 2)3. 3)4. 4)1. 5)3. 6)3. 7)3. 8)1. 9)4. 10)1. 11)1. 12)1. 13)2. 14)4. 15)3.
16)3. 17)4.

18)4. 19)3. 20)1. 21)4. 22)3. 23)4. 24)3. 25)2. 26)2. 27)3. 28)1. 29)3. 30)4.

31)1. 32)3. 33)2.

34)1. 35)3. 36)3. 37)2. 38)4. 39)4. 40)3. 41)4. 42)4. 43)3. 44)3. 45)4. 46)1.

47)2. 48)2. 49)1. 50)3.
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UNIT 12 : GENERAL PRINCIPLES AND
PROCESS OF ISOLATION OF METALS

1. Which ore can be best concentrated by froth floatation process?
A) Malachite B) Cassiterite C) Galena D) Magnetite
Answer: C

2. Bessemer converter is used in the manufacture of
(a) Pig iron (b) Steel (c) Wrought iron (d) Castiron
Answer: B

3. Purest form of iron is
A) Castiron B) Hard Steel C) Stainless steel D) Wrought iron
Answer: D

4. Ore of aluminium is
A) bauxite  B) hematite C) dolomite D) None of these
Answer: A

5. For which of the following ores froth floatation method is used for
concentration?

A) Haematite B) Zinc blende C) Magnetite D) Camallite
Answer: B

6. Which of the following metals is not extracted by leaching?
A) Aluminium B) Mercury C) Silver D) Gold
Answer: B

7. The method of zone refining of metals is based upon the principle
of

A)greater solubility of the impurity in molten state than in solid

B)greater mobility of pure metal than impurity

C) higher melting point of impurity than that of pure metal.

D)greater noble character of solid metal than that of the impurity
Answer: A

8. Cassiterite is the ore of which metal?
A) Mn B) Sb C) Sn D) Ni
Answer: C

9. During the process of electrolytic refining of copper, some metals present
as impurity settle as ‘anode mud’. These are

A) Pb and Zn B) Sn and Ag C) Fe and Ni

D) Ag and Au Answer: D

10. Extraction of zinc from zinc blende is achieved by
A) electrolytic reduction

B) roasting followed by reduction with carbon

C) roasting followed by reduction with another metal

D) roasting followed by self-reduction ~ Answer: B
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11. An alloy which does not contain copper is
A) Bronze B) Magnalium C) Brass D) Bell metal
Answer: B

12. Cinnabar is the ore of
A) Zn B) Cd C) Hg D) Ag
Answer: C

13. High purity copper metal is obtained by

A) Carbon reduction B) Hydrogen reduction

C) Electrolytic reduction D) Thermite reduction Answer: C
14. Pyrolusite is a/an

A) Oxide ore B) Sulphide ore C) Carbide ore

D) not an ore. Answer: A

15. Which of the following metals is most abundant in the earth’s crust?
A) Mg B) Na C) Al D) Fe Answer: C

16. Which of the following benefication process is used for the mineral
Al203.2H207?

A) Froth Floatation B) Leaching C) Liquation D) Magnetic separation
Answer: B

17. The Mond’s process of refining is used for which of the following metals?
A) Gold B) Copper C) Iron D) Nickel Answer: D

18. The correct statement is A) cassiterite is an ore of tin
B) pyrolusite is the ore of iron C) dolomite is the ore of zinc
D) galena is the ore of mercury Answer : A

19. Which of the following are the correct matching of metals with the most
commonly employed ores for their extraction?

A) Fe: Chalcocite: Al: Bauxite B) Fe: Siderite; Al: Clay

C)Fe: Haematite; Al: corundum D) Fe: Haematite; Al: Bauxite Answer : D

20. Which one of the furnaces among the following can produce the highest
temperature?

A) muffle furnace  B) blast furnace C) reverberatory furnace

D) electric furnace Answer : D
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01.

02.

03.

04.

05.

06.

07.

UNIT 13 : CARBOXYLIC ACIDS

Formic acid is obtained when

a) calcium acetate is heated with conc. H2SOa.

b) calcium formate is heated with calcium acetate
c) glycerol is heated with oxalic acid
acetaldehyde is oxidized with K2Cr207and H2SOa4.

Ethyl alcohol on oxidation with K2Cr207 gives
a) acetic acid b) acetaldehyde c) formaldehyde

d) formic acid

Acetic acid is manufactured by the fermentation of

a) ethanol b) methanol c) ethanal d) methanal.

A is a higher phenol and B is an aromatic carboxylic acid. Separation of a
mixture of A and B can be carried out easily by having a solution
a) NaOH b) Na2COs c) Lime d) NaHCOs3

The conversion of CH3zOH into CHsCOOH can be brought about by the
following reagents
a) K2Cr207/H* b) CO + Rh c) KMnOg4 d) HaPOs4

Acid present in tomatoes is
a) lactic acid b) oxalic acid c) citric acid d) tartaric

acid.

What is Z in the following sequence of reactions?

Zn dust CH,CI N Alkaline
Phenol X —ma Y >Z
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08.

09.

10.

11.

12.

13.

a) toluene b) Benzene ¢) Benzoic acid d)

Benzaldehyde.

Cyanohydrin of which of the following forms lactic acid?
a) HCHO b) CHsCOCHs3 c) CHsCHO d) CH3CH2CHO

The acid showing salt like character in aqueous solutions is
a) acetic acid b) bezoic acid c) formic acid

d) a— aminoacetic acid.

Hydrolysis of trichloromethane with aqueous KOH gives
a) potassium formate b) acetylene c) chloral

d) methanol.

The product of the reaction,
2CH,COOH —2%— ....is

a) CO and H20 b) formic acid  c) ethanoic anhydride
d) ethyl ethanoate.

The reaction is called
a) Reimer Tiemann reaction b) Hell-volhard Zelinsky reaction
c) Cannizzaro reaction d) Sandmeyer reaction.
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14.

15.

16.

17.

18.

The reaction
CO + H,0
CH,CH=CH,———"CH,—~CH—CH, |,
* H I is known as
COOH

a) Wurtz reaction  b) Koch reaction

d) Kolbe’s reaction.

c) Clemmensen’s reduction

Which of the following cannot reduce Fehling’s solution?
a) HCOOH b) HsCCOOH c) HCHO d) HsCCHO

The ITUPAC name of the compound
HOOC — CH— ClH— CH,—CH,— COOH
COOH =

a) 2-(Carboxymethyl) pentane-1.5-dioic acid
b) 3-Carboxyhexane-1, 6-dioic acid

c) Butane-1, 2, 4-tricarboxylic acid d) 4-Carboxyhexane-1, 6-dioic acid

In a set of reactions acetic acid yielded a product S.

SOCl, Benzene HCN H.UH .
- o p————>Q——>R— > S
COOH Anhy. AICl; ™~

The structure of S would be
OH

|

C — COOH
(a) |

CH,

COOH

. CH,—C—CH,
(b) @ I
OH

OH
|

— CH,— ¢ —CH;
(c) \
CN

CN
|
(‘-CH&
@ @ l
OH

Glacial acetic acid is

a) pure acetic acid at 100°C b) acetic acid mixed with methanol

c) pure acetic acid at 0°C. d) pure acetic acid around 16.6°C.
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19.

20.

21.

22.

23.

24.

25.

Acetic acid is obtained when

a) methyl alcohol is oxidized with potassium permanganate

b) calcium acetate is distilled in the presence of calcium formate

c) acetaldehyde is oxidized with potassium dichromate and sulphuric acid

d) glycerol is heated with sulphuric acid.

Benzoic acid gives benzene on being heated with X and phenol gives
benzene on being heated with Y. Therefore X and Y are respectively.
a) sodalime and copper

b) zinc dust and sodium hydroxide

c¢) zinc dust and sodalime

d) sodalime and zinc dust.

What is formed when oxalic acid is dehydrated by conc. H2SO4?
a)C+CO2 b)CO c) CO2 d) CO + COz2

Which salt can be produced by the reaction of carbon monoxide and caustic
soda (NaOH)?
a) CHsCOOH b) C2H204 ¢) HCOONa d) HCHO

Electrolysis of aqueous solution of CH3COOK gives
a) CHa b) C2H4 c) CaHe d) CzH2

HCOOH reacts with conc. H2SO4 to produce
a) CO b) CO2 c) NO d) NO2

Acetic acid reacts with PCls to form
a) CH2CICOOH b) CHCI2COOH
c) CHsCOCI d) CH3COOCI

70



2 3 4 5 6 7 8 9 10
c a a d b b c c d a
11 12 13 14 15 16 17 18 19 20
c b b b b c a d c d
21 22 23 24 25
d c
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UNIT 14 P BLOCK ELEMENTS

1. Find the amphoteric oxide

(a) CaO2 (b) CO2 (c) SnO2 (d) SiO2

Answer: (c)

2. Graphite has a structural similarity with

(a) B2Hs (b) BaC (c)B (d) BN

Answer: (d)

3. Which is the correct order of decreasing acidity of lewis acids?

(a) BBrs> BCls > BF3 (b) BFs> BCls > BBr3

(c) BCls > BF3 > BBrs (d) BBrs > BF3 > BCls

Answer: (a)

4. In the presence of KF, AlF3 is soluble in HF. Find the complex formed
(a) Ks[AlIFe] (b) AlH3 (c) K[AIF3H] (d) Ks[AlIF3H3] Answer: (a)

5. S-S bond is present in which of the ion pairs

(@) S207%, S203*  (b) S406%, S207%°  (c) S207%, S208%

(d) S406%, S203>  Answer: (d)

6. Which is the correct order of decreasing bond dissociation enthalpy?
(@)F2>Cl2>Br2> 12 (b) 12> Br2>Cl2 > F2

(c)Cla>Br2>Fz2> 12 (d)Brz2>12>F2>Cl2 Answer: (c)

7. Oxygen is not released on heating which of the compounds?

(@) (NH4)2Cr207 (b) K2Cr207

(c) Zn(CIOs3)2 (d) KCIOs Answer: (a)

8. Which of the species has a permanent dipole moment?

(a) SF4 (b) SiF4 (c) BFs (d) XeF4 Answer: (a)

9. Which of the statement is incorrect for XeOs ?

(a) four pr-dm bonds are present (b) four sp®— p ¢ bonds are present

(c) It has a tetrahedral shape (d) It has a square planar shape
Answer: (d)

10. PsO1ohas ___ bridging O atoms

(@4 (b)5 (c)6 (d)2

Answer: (c)
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UNIT 15 : D AND F BLOCK ELEMENTS

Which ion is detected by Nessler's reagent?
a) NH; b) MnO, c) PO;” d) Cro;
In order to prepare one litre one normal solution of KMnO4, how many grams of

KMnOzs are required, if the solution is to be used in acid medium for oxidation?

a) 158g b) 31.60g c)62.0g d) 790 g

The trace metal present in insulin is

a) Fe b) Co c)Zn d) Mn
Bordeaux used as fungicide is a mixture of

a) CuSOas+ Ca(OH)2 b) CaSO4 + Cu(OH)2

c) CuCOs + Cu(OH)2 d) CuO + CaO

Which of the following is ionic in nature?

a) CuF2 b) CuCl2 c) CuBr2 d) None of these.
The number of unpaired electrons in Fe3* (Z=26) are

a)d b) 6 c)3 d) 4

Brass is an alloy of

a) Aland Zn b) Cu and Al c) Ni and Zn d) Cuand Zn
In Nessler’s reagent, the ion present is

a) Hgl* b) Hgl; c) Hg* d) Hg?*

Cuprous ion is colourless while cupric ion is coloured because

a) both have half filled p and d-orbitals

b) cuprous ion has incomplete d-obital and cupric ion has a complete d-orbital

c) both have unpaired electrons in the d-orbitals

d) cuprous ion has complete d-orbital and cupric ion has an incomplete d-orbital.
Cuprous ore among the following is

a) chalcopyrites b) azurite C) cuprite d) malachite.

In which metal complex central atom is zero valent?

a) [Pt(NH3)2Cl2] b) [Cu(NH3)4]SO4 c) Ks[Fe(CN)g] d) [Ni(CO)4]
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Pick out the wrong g reaction from

a) 2Na,CrO, + H" — Na,Cr,0, +2Na" + H,O

b) 2MnO, +4KOH + O, —4KMnO, +2H,0

C) MnO, +8H" +5Fe*" —5Fe’ + Mn™ +4H,0

d) 2MnO; +5C,0F +16H" —2Mn* +10CO, +8H,0

An atom with atomic number 21 belongs to the category of

a) s-block elements b) p-block elements c) d-block elements d) f-block
elements.

The number of unpaired electrons in ferrous ion (Z=26) is

a)3 b) 2 c)4 d)5

The highest magnetic moment is shown by the transition metal ion with outer

electronic configuration

a) 3d? b) 3d° c) 3d’ d) 3d°
Number of moles of K2Cr207 reduced by one mole of Sn?* ion is

a)1/3 b) 3 c) 1/6 d)5

Which of the following oxides of Cr is amphoteric?

a) CrO2 b) Cr203 c) CrOs d) CrOs3
The 3d- series starts from

a) Z=21-30 b) Z= 22-30 c) Z=20-30 d) Z=31-40
The first element is the 3d-transition series is

a) Sc b) Ti c)V d) Ca

Which of the following is not the characteristic of zinc?

a) It is a volatile metal.

b) It dissolves in alkali forming sodium zincate.

c) It is brittle at very high temperatures.

d) Zinc dust is used as a reducing agent.

Formation of interstitial compound makes the transition metal
a) more soft b) more ductile c) more metallic

d) more hard.

74



22.

23.

24.

25.

The oxidation number of Fe in Fe30a4 is
a) +2 b) +3 c) 8/3 d) 2/3
In Cu(Z=29)

a) 13 electrons have spin in one direction and 16 electrons in other direction.

b) 14 electrons have spin in one direction and 15 electrons in other direction.

c) all the electrons have spin in one direction.

d) none of these.

Transition metals are often paramagnetic owing to
a) high m.p. and b.p. b) the presence of vacant orbitals
c) the presence of unpaired electrons  d) malleability and ductility.

(NH4)2S04. FeS04. 6H20 is

a) mohr’s salt b) alum c) blue vitriol d) simple salt.
1 2 3 4 5 6 7 8 9 10
a b c a a a d b d c
11 12 13 14 15 16 17 18 19 20
d b c c b a a a a c
21 22 23 24 25
d c b c a
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UNIT 16 : CO-ORDINATION COMPOUNDS

1) The bond between centraf metal ion and ligand in complex compound.
a) coordinate covaler b) covalent c) metallic  d) ionic
Answer : a

2) Which of the following points are correct for primary valeney ?
a) It corresponds to Oxidatiom state b) They are non directional
c) It is ionisable d) All of these Answer : a

3) The namber of secondary valency in CoCI3 3NH3 is
a) zero b) one C) six d) three Answer : c

4) The number ot mole of AgCl formed when complex CoCI3 4NH3 reacts with
AgNO3 is
a) three b) zero c) one d) two Answer : c

5) Which of the following has higher molar conductance?
a) CoCI3 6NH3 b) CoCI3 5NH3 c) CoCI3 4NH3 d) CoCIl 3NH
Answer : a

6) The number of ions formed by the complex K4[Fe(CN)6] is
a) three b) fourth c) five Answer : c

7) The total charge on the complex CoCI3.5NH3 is
a)2 b)0O c¢)4 d)6 Answer:c

8) Which of the following is not bidentate ligand ?
a) Gly b) C204-2 c¢) O2- d) en Answer : c

9) In EDTA, total number of chelating rings are
a)5 b)3 c¢c)4 d)6 Answer:a

10) In triethylene tetrammine the number of donar atoms are
a)1 b)2 ¢)3 d)4 Answer:d

11) The coordination number of the metals depends on its following factor
are

a)charge on its metal ion b) charge on its ligand

c) forces of repulsion between its ligand d) all of these Answer : d

12) The correct name [CrCI2 (H20)4] NO3 is

a) dichlorotetraaqueouschromium (lll) nitrate

b) tetraaquodichlorochromate (ll) nitrate

c) dichlorotetraaqueouschromium (IV) nitrate

d) tetraaquadichlorochromium (ll1) nitrate Answer : d
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13) The correct name for the complex K3 [Fe(C204)3] is

a) potassium ferric Oxalate

b) potassium iron (lIl) trioxalate

c) potassiuin trioxalato iron (Ill)  d)potassium trioxalatoferrate (lll).
Answer : d

14) The correct name tor the complex [Pt(NH3)2 Cl4] is

a) platinum diammine tetrachloride b platinum tetrachiorodiammine

c) tetrachlorodiammine platinate (1V) d) diamminetetrachloro platinum (1V)
Answer : d

15) The correct name tor the complex ion Co(en)2 Cl (ONO)+ is
a) cobalt diethylene diamine chloronitrate

b) chlorodiethyldiaminenitrito cobalt (ll)

c) chloronitritodiethyldiamine cobaltate (I11)

d) chlorobis (ethylenediamine) nitrito cobalt (I11) Answer : d

16) The correct name for the complex [Cr(NH3)6] [Co(C204)3] is

a) hexaamminechromium (lll) trioxalatocobalt (I11)

b) hexaamminechromate (lll) trioxalatocobaltate (II)

c) hexaamminechromium () trioxalatocobaltate (III)

d) hexaamminechromate (111) trioxalatocobalt (I11). Answer : c

17) The correct IUPAC name of Mn3 (CO)12 is

a) dodecacarbonylmanganate (0) c) dodecacarbonyl trimanganese (0)
b) dodecacarbonylmanganic (ll) d) manganicdodecacarbonyl (0)
Answer : c

18) The effective atomic number of Cr (atomic no.24) in [Cr (NH3)6] CI3
is

a) 35 b) 27 c) 33 d) 36
Answer : c

19) In the metal carbonyls of the general formula M (CO)x where M metal; x=4,
the metal is bonded to ?

a) carbon and oxygen b) carbon  ¢) Oxygen d) C-O triple bond

Answer : d

20) The effective atomic number of central Cu (At. No. 29) metal in [Cu (NH,),]
SO, is
a)29 b)30 ¢)35 d)36 Answer:c

21) EAN of cobalt is 36 in [Co(NH3)2 02 (en)Cl]. Tnus, 02
a) dioxide  b) superoxide ion  c) oxide d) peroxide ion
Answer : d

22) which of the folowing statements is in Werners theory

a) primary valency s the same thing b) secondary valency is the same thing
number as oxidation as Co-ordination

c) secondary valencies are satisfied by-ve ions
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d) secondary valencies are directional where as valencies are non directional
Answer : c

23) The number of ions produced from one molecule [PtNH3)5, CI]CI3, in the
aqueous solution will be
a)3 b)4 ¢)5 d)6 Answer:b

24) The complex CoCI3. 5NH3 in aqueous solution in ions to give a total
number of ions equal to
a)0 b)2 c¢)4 d)3 Answer:d

25) A solution of potassium ferrocyanide would contain ions
a)2 b)4 ¢)3 d)5 Answer:d

26) The complex CoCI3 3NH3 ionizes to give
a)1Clions b)2Cions c¢)3Clions d)No Clions Answer : d

27) The co-ordination nunmber of a metal in co-ordinat compounds is
a) same as primary valency b) sum ot primary and secondary valencies
c) same as secondary valency  d) none of the above Answer : c

28) According to the postulates of Werner for coordination compounds
a) primary valency is ionisable  b) secondary valency is ionizable

c) primary and secondary valencies are non ionizable

d) only primary valency is non-ionizable Answer : a

29) Dimethyl glyoxime is used for estimation of
a) nickel b) cobalt C) zinc d) manganese Answer : a

30) Cyanide method is used for the extraction of
a) gold b) nickel c) copper  d)calcium Answer:a




UNIT 17 : ENVIRONMENTAL CHEMISTRY

01. Which of the following statements is false?

a) The lower the concentration of D.O., the more polluted is the water sample.

b) The tolerable limit of lead in drinking water is 50 ppm.

c) Water is considered pure if it has BOD less than 5 ppm.

d) In COD determination, the pollutants resistant to microbial oxidation are not oxidized

by oxidizing agents like K2Cr207.

02. Eutrophication causes reduction in
a) nutrients b) dissolved salts  c) dissolved oxygen

d) all the above.

03. Ozone hole is maximum over

a) Europe  b) Antarctica c) India d) Africa.

04. The region which greatly affected by air pollution is

a) troposphere b) stratosphere C) mesosphere d) thermosphere.

05. Which of the following statement is false?

a) Photochemical smog causes irritation in eyes.

b) London smog is a mixture of smoke and fog.

c) Photochemical smog results in the formation of PAN.

d) London smog is oxidizing in nature.

06. Which of the following is not regarded as a pollutant?
a) NO2 b) CO2 c) SO2 d) CO.

07. The brown, hazy fumes of photochemical smog are due to
a) nitrogen dioxide b) PAN formation c) aldehydes d) SOo..

79



08. a) The main reason for river water pollution is industrial and domestic sewage
discharge.
b) Surface water contains a log of organic matter, mineral nutrients and radioactive
materials.
c) Oil spill in sea water causes heavy damage to fishery.

d) Oil slick in sea water increases D.O. value.

09. BOD is connected with
a) organic matter  b) microbes c¢) microbes and organic matter d) none of the

above

10. Carbon monoxide is harmful to human beings as it
a) is carcinogenic  b) is antagonistic to COz2

c) has higher affinity for haemoglobin as compared to oxygen
d) is destructive to COsa.

11. Which of the following is responsible for depletion of the ozone layer in the
upper strata of the atmosphere?

a) Fullerenes b) Freons c) Polyhalogens d) Ferrocene.

12. Match the lists | and Il and pick the correct matching from the codes given

below:
List | List Il
A) | Peroxy acetyl nitrate | 1. | Waste incineration
B) | Polycyclie aromatic | 2. | Global warming hydrocarbons
C) | Dioxins 3. | Photochemical smog
D) | Indigo 4. | Carcinogens
E) | IR active molecules | 5. | Vat dye
A C
a) 3 4 1 5
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13. In Antarctica, ozone depletion is due to the formation of following compound?

a) Acrolein  b) Peroxy acetyl nitrate  ¢) SO2 and SOs d) Chlorine nitrate.

14.0zone in stratosphere is depleted by
a) CF2CI2 b)C7F16  c) C6H6CI6 d) C6F6

15.Pick up the correct statement.

a) CO which is major pollutant resulting from the combustion of fuels in automobiles
plays a major role in photochemical smog.

b) Classical smog has an oxidizing character while the photochemical smog is reducing
in character.

c) Photochemical smog occurs in day time whereas the classical smog occurs in early
morning hours.

d) During formation of smog the level of ozone in the atmosphere goes down.

16.Result of ozone hole is
a) Greenhouse effect b) global warming
c) Acid rain d) UV rays reach the earth.

17.Photochemical smog is caused by
a) CO b) CO2 c) O3 d) NO2

18. Acid rains are produced by

a) excess NO2 and SO2 from burning fossil fuels

b) excess production of NH3by industry and coal gas

c) Excess release of carbon monoxide by incomplete combustion.
d) excess formation of CO2by combustion and animal respiration.

19. DDT is
a) Greenhouse gas b) degradable pollutant
c) nondegradable pollutant d) none of the above

20. In creasing skin cancer and high mutation rate are due to
a) acid rain  b) ozone depletion c¢) CO pollution d) CO2pollution.

21.As it passes into food chain, the concentration of DDT
a) remains same  b) decreases c) increases d) unpredictable.
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22. Which of the following is a biodegradable
a) Plastic b) Sewage c) Asbestos d) Mercury.

23.Atmosphere of big/metropolitan cities is polluted most by
a) automobile exhausts b) pesticide residue c¢) household waste
d) radioactive fall out

24. The point of temperature inversion between troposphere and ionosphere is
called
a) stratopause b) mesopause c) tropopause d) ionopause.

25. Photochemical smog is formed in
a) summer during day time b) summer during morning time
¢) winter during morning time d) winter during day time.

1 2 3 4 5 6 7 8 9 10
d c b a d b a d c c
11 12 13 14 15 16 17 18 19 20
b a d a c d

21 22 23 24 25

c b a c a
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UNIT 18 :
PURIFICATION AND CHARACTERISATION OF ORGANIC
COMPOUNDS

CICH2COOH is heated with fuming HNOs in the presence of AgNOs in Carius
tube. After filtration and washing the precipitate, the substance obtained is
a) AgNOs b) AgCl c) Ag2SOs4 d) CICH2COOAg.

In Lassaigne’s test for N, S and halogens, the organic compound is
a) fused with sodium b) dissolved with sodamide

c) extracted with sodamide d) fused with calcium.

The function of boiling the sodium extract with conc. HNO3 before testing for
halogens is

a) to make solution clear b) to destroy CN~ and S% ions which will otherwise

give precipitate c) to make the solution acidic d) to convert Fe?*to Fe3*

Positive Beilstein test shows that
a) halogens are surely present b) halogens are absent

c) halogens may be present d) none of these.

Sodium extract prepared by using thiourea contains which ion in the solution,
mainly responsible for a characteristic test?

a) NaCN b) Na2S c) NaCNS d) Na2S0O¢4

In Lassaigne’s test sodium metal is used because

a) it is very reactive b) its melting point is low

c) its compounds are soluble in water  d) all the above.
The sodium extract on acidification with acetic acid and then adding lead acetate

solution gives a black precipitate. The organic compound contains

a) nitrogen b) halogen c) sulphur d) phosphorous.
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During Lassaigne’s test, N and S present in an organic compound changes into
a) NaCN and Na2S b) NaSCN  c¢) Na2SO4 and NaCN d) Naz2S and
NaCNO.

If an adding FeCls solution to acidified Lassaigne solution, a blood red
colouration is produced, it indicates the presence of
a)S b) N c)Nand S d) S and ClI.

Sodium nitroprusside when added to an alkaline solution of sulphide ions
produces a
a) red colouration  b) blue colouration c¢) purple colouration d) brown

colouration.

In a Lassaigne’s test for sulphur in the organic compound with sodium
nitroprusside solution the purple colour formed is due to

a) Nas[Fe(CN)sNOS] b) Nas[Fe(CN)sS] c) Naz[Fe(CN)sNOS]
d) Nas[Fe(CN)g].

In Lassaigne’s test for nitrogen, the blue colour is due to the formation of
a) potassium ferrocyanide b) sodium cyanide

c) sodium ferrocyanide d) ferriferrocyanide.

Which of the following compounds does not show Lassaigne’s test for nitrogen?

a) Urea b) Hydrazine c) Phenylhydrazine  d) Azobenzene.
An organic substance from its aqueous solution can be separated by
a) solvent extraction b) steam distillation

c) distillation d) fractional distillation

Which reagent is useful in separating benzoic acid from phenol?
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a) Dilute HCI b) dilute H2SOs  ¢) 5% NaOH d) 5% NaHCOs3

Separation of petroleum into its components is mostly done by
a) chromatography b) sublimation

c) distillation under reduced pressure  d) fractional distillation.

Simple distillation can be used to separate

a) a mixture of benzene (boiling point 80°C) and toluene (boiling point 110°C)
b) a mixture of ether (boiling point 30°C ) and toluene (boiling point 110°C)

c) a mixture of ethanol (boiling point 78°C) and water (boiling point 100°C)

d) none of these.

Turpentine oil can be purified by
a) vacuum distillation b) fractional distillation c) steam distillation

d) simple distillation

Raw juice in sugar factories is generally concentrated by
a) vacuum distillation b) steam distillation c¢) sublimation

d) crystallization.

A bottle containing two immiscible liquids is
a) Fractionating column  b) Separating funnel

c) Fractional distillation d) Steam distillation.

In steam distillation of toluene, the pressure of toluene in vapour is
a) equal to pressure of barometer b) less than pressure of barometer
c) equal to vapour pressure of toluene in simple distillation

d) more than vapour pressure of toluene in simple distillation.

Some organic compounds are purified by distillation at low pressure because the

compounds are
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a) low boiling liquids b) high boiling liquids

c) highly volatile d) dissociated before reaching their boiling points.

23. Chromatographic techniques of purification can be used for
a) coloured compounds  b) liquids c) solids d) all of these
24, In steam distillation, the vapour pressure of the volatile organic compounds is
a) equal to atmospheric pressure b) less than atmospheric pressure
c)more than atmospheric pressure d) none of these.
25. Which method cannot be used for purification of liquids?
a) Chromatographic b) Steam distillation ¢) Sublimation
d) Distillation.
1 2 3 4 5 6 7 8 9 10
b a b c c d c a c c
11 12 13 14 15 16 17 18 19 20
c d b a d d b c a b
21 22 23 24 25
b d d b c

86




UNIT 19 : SOME BASIC PRINCIPLES OF ORGANIC CHEMISTRY

Q1. Which carbon isotope is used in obtaining relative atomic masses?

1. Carbon-12 2. Carbon-13 3. Carbon-14
4. None of the above

Answer: (a), The carbon-12 isotope is used to obtain relative atomic masses.

Q2. What is the relation between the molar mass and the vapour density of a gas?
Molar mass = Vapour density / 2

Molar mass = 2 x Vapour density

Molar mass = Vapour density
No relation

BN =

Answer: (b), Molar mass = 2 x Vapour density.
Q3. How many significant figures are there in 7070 x 107?
1. Two 3. Seven
2. Four 4. Can’t be determined
Answer: There are four significant figures in 7070 x 10°.
Q4. What do you mean by the term significant figure?

Answer: Significant figures refers to the digits that carry a meaning towards the
resolution of the measurement.

For example, 3600 has two significant figures. In contrast, 36.00 has four significant
figures.

Q5. What is gay lussac’s law of combining volumes?

Answer: The gay lussac’s law of combining volumes states that the relative volumes
of gases are in the ratio of small whole numbers at constant temperature and
pressure.

Q6. What is the volume of 6.022 X 1023 molecules of hydrogen at NTP?
1. 22.4 litres 3. 1litre
2. 11.2 litres 4. 2 litres
Answer: (a), 6.022 X 102 molecules of hydrogen contain 22.4 litres of hydrogen.

Q7. What is the molarity of a solution containing 5.85 g of NaCl(s) in a 500 mL
solution?

Answer: Given

Mass of solute = 5.85 g

Volume of solution 500 ml

Molar mass of NaCl = 23 + 35.5 = 58.5
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No. of moles of solute = Mass of solute / Molar mass of solute
No. of moles of solute = 5.85/ 58.5

No. of moles of solute = 0.1

Molarity = No. of the mole of solute / Volume of solution
Molarity =0.1/0.5=0.2 mol /L

Q8. What is the mass of one atom of C-12 (in grams)?
Answer: Mass of 1 mole of C-12 atoms =12 g

1 mole of C-12 atoms contains 6.022 x 1022 atoms.

Thus, the mass of one atom of C-12 will be = 12/ (6.022 x 1023).
Mass of one atom of C-12 =1.99 X 1023 g

Q9. What is the law of multiple proportions?

Answer: Law of multiple proportions was given by English chemist John Dalton. He
states that when two elements combine to form one or more compounds. Then the
weight of one element that combines with the fixed weight of other elements is in the
small whole-number ratio.

Q10. What are the postulates of dalton’s atomic theory?

Answer: The postulates of dalton’s atomic theory are mentioned below.

o He states that the atom is indivisible, i.e. we can not further subdivide it.
o He states that all atoms of the same element are identical.
o He states that different elements have different types of atoms.

e Compounds are formed when atoms of different elements join in a simple
whole-number ratio.

Q11. What are the demerits of dalton’s atomic theory?

Answer: The demerits of dalton’s atomic theory are mentioned below.

o He states that an atom is indivisible, but we can further sub-divide the atom
into electron protons and neutrons.

o He states that atoms of different elements combine in a simple whole-number
ratio, but this concept failed to explain sugar molecule combination
(C12H22011).

o He failed to explain the existence of isotopes, isobars and allotropes.
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Q12. Match the following.

Column | ColumnIli

1 mol of any gas 3 mol

88 g of CO, 1 mol

5.6 litres of Oz at STP 0.25 mol

6.022 x 1022 molecules of H20 2 mol

96 g of O 6.022 X 102 molecules
Answer:

Column | ColumnIli

1 mol of any gas 6.022 X 1023 molecules

88 g of CO, 2 mol

5.6 litres of Oz at STP 0.25 mol

6.022 x 102 molecules of H20 1 mol

96 g of O 3 mol

Q13. What are the differences between molarity and molality?

Answer:

S.

No. Molarity Normality
Molarity is the number of Molality is the number of moles
moles of compound presentin  of solute present in 1 kilogram

1. 1 litre of solution. of a solvent.

2. Its unit is mol / L. Its unit is mol / kg.
It is dependent on the It depends on the mass and is
temperature, volume and independent of temperature

3. solubility of the solute. and volume.



Q14. What are the differences between molarity and normality?

Answer:

S.
No. Molarity

Molarity is the number of moles
of compound present in 1 litre of
1. solution.

2. Its unit is mol / L.

It does not depend on the type
of reaction the solute
3. undergoes.

It is dependent on the
temperature, volume and
4. solubility of the solute.

Normality

Normality is the gram
equivalent of solute present in
1 litre of solution.

Its unitiseq/L or meq /L.

It depends on the kind of

reaction the solute undergoes.

It is dependent on reactive
species present in the
solution.

Q15. Match the following physical quantities with their corresponding units.

Column/ |
Luminous intensity
Mole

Pressure

Mole fraction

Mass

Molarity

Column i
mol / L
kg
Unitless
Pascal
mol

Candela
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Answer:
Column |
Luminous intensity
Mole
Pressure
Mole fraction
Mass

Molarity

Column i
Candela
mol
Pascal
Unitless
kg

mol /L
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UNIT 20 : HYDROCARBONS

Question 1:

By Wurtz reaction, a mixture of methyl iodide and ethyl iodide give

(a) butane (c) propane

(b) ethane (d) a mixture of the above three
Question 2:

What would be the product formed when 1-bromo-3-
chlorocyclobutane reacts with two equivalents of
metallic sodium in ether?

/CI

(a) /:I o] o[ @=L

Br
Question 3:
Formation of alkane by the action of zinc on alkyl halide is calle
(a) Wurtz reaction (c) Ulmann'’s reaction
(b) Kolbe’s reaction (d) Frankland reaction
Question 4:

Which isomer of hexane has only two different sets of structurally equivalent
hydrogen atoms?

(a) 2,2-dimethylbutane (c) 3-methylpentane

(b) 2-methylpentane (d) 2,3-dimethylbutane
Question 5:

The increasing order of reduction of alkyl halides with zinc and dilute HCI is
(@)R— C<R — I<R —Br (c)R — I<R — Br<R—ClI
(b)R—CI<R—Br<R — | (d)R—Br<R — I<R—ClI
Question 6:

Ozonolysis of an organic compounds gives formaldehyde as one of the products.

This confirms the presence of
(a) two ethylenic double bonds (c) an iso-propyl group
(b) a vinyl group (d) an acetylenic triple bond

92



Question 7:
Identify B and D in the following sequence of reactions

[CH, =CHp | —=e- %0, g
Dl[ angC}
PBr.
Cl| < - B

(a) Methanol and bromoethane
(b) Ethyl hydrogen sulphate and alcoholic KOH
(c) Ethyl hydrogen sulphate and aqueous KOH
(d) Ethanol and alcoholic KOH

Question 8:
“Which of the following will not show geometrical
isomerism? [NCERT Exemplar]
F _MH F _F
@ SC=C b) SC—
o p I C\m
H.C C.H CH CH
© >c=c @) 3‘}0 =c
H.C, CH,4 CH,4 C,Hg
Question 9:

A gas which reacts with aqueous KMn04 solution but does not give precipitates with
ammoniacal Cu2CI2 solution i

(a) ethylene (c) acetylene
(b) methane (d) ethane
Question 10:

Addition of HI on double bond of propene yields isopropyl iodide as major product. It
is because the addition proceeds through

(a) more stable carbocation

(b) more stable carboanion

(c) homolysis

(d) more stable free radical
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Question 11:

Which does not follow Markownikoff's rule?
(a) CHy —CH=CH, (b) CF.CH — CH,
(c) CHy— CH—CH=CH,  (d) CHy—CH,—CH=CH,

H;

Question 12:

UCH? orfozonolysis gives
_CHOH,
‘oot

@]
(c) Cﬁ_ HCHO (d) None of these

Question 13:

Arrange the following hydrogen halides in the order of their decreasing reactivity with
propene

(a) HCI > HBr > HI (c) HI > HBr > HCI
(b) HBr > HI > HCI (d) HCI > HI > HBr
Question 14:

Acid catalysed hydration of alkenes except ethene leads to the formation of
(a) primary alcohol

(b) secondary or tertiary alcohol

(c) mixture of primary and secondary alcohols

(d) mixture of secondary and tertiary alcohols

Question 15: _
The reaction of propene with HOCI proceeds via the
addition of
(@a)H" in the first step
(b) CI* and OH" in a single step
(c)OH™ in the first step
(d) CI” in the first step
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Question 16:
The best method to prepare cyclohexene from cyclohexanol is by using

(a) HBr (c) cone. HCI + ZnCI2
(b) cone. H3P04 (d) cone. HCI
Question 17:
CHO  CH,CHO
Ozonolysis products of an olefinare |  and |
olefin is CHO  CH,CHO
o) 2 2O L
L aEnd
Question 18:

Predict the product C obtained in the following
reaction of butyne-1.

CHaCH, —C = CH+ HCl —> B -1L,C
Cl

b) CH,— CH,— CH,— CHI
) CHy 2 2

|
[ G

|
I
(d) CHaCH, — cl.:— CH,
Cl

Question 19:
The enthalpy of combustion of H2, cyclohexene and cyclohexane are-241 ,-3800
and -3920 kJ per mol respectively. Heat of hydrogenation of cyclohexene is

(a) — 121 kJ per mol (c) + 242 kJ per mol
(b) + 121 kd per mol (d) — 242 kJ per mol
Question 20:

2-hexyne gives trans-2-hexene on treatment with

(a) Pt/H, (b) Li /NH,

(c)Pd/BaSO, (d) LiAIH,
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Question 21:

Products of the following reaction are

CHy =CCH,CH, —23__,
(i) Hydrolysis

(a) CH,CHO + CH,CH,CHO

(b) CH,COOH + CH4COCH,

(¢) CHyCOOH + HOOC -CH,CH,

(d) CH,COOH + CO,

Question 22:

HES‘D;;#HQSD,"
CaC, + H,O » A » B

Identify A and B in the given reaction
(a)C,H, and CH,CHO (b) CH, and HCOOH
(c)C,H, and CH,COOH (d) C,H, and CH,COOH

Question 23:
The compound ‘C' in the following reaction is
3Cls/A Brp/Fe Zn/HC
C;Hg » A »B » C

(a) o-bromotoluene
(b} m-bromotoluene
(c) p-bromotoluene
(d) 3-bromo-2, 4, 6-trichlorotoluene

Question 24:

. The compound X in the reaction,

@ 1ol DOWACE i
c I I 1
[a)@ (b}@ (c)@ | (d)@
Cl
Cl

Question 25:

Isopropyl benzene on air oxidation in the presence of dilute acid give

(a) C6H5COOH (c) C6H5CHO

(b) C6H5COCHS3 (d) C6H50H

Asnwers:
1.d 2.d 3.d 4.d 5.b 6.b 7d 8.d 9.a 10.a
11.b 12.c 13.c 14.b 15.d | 16.b 17.c 18.d 19.a |20.b

21c |22a [23.c [24b |25d
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01.

02.

03.

04.

05.

06.

07.

UNIT 21 : ORGANIC COMPOUNDS CONTAINING HALOGENS

For a given alkyl group, the densities, boiling point, melting point are in the order

a) RI<RBr < RCI b) Rl < RCI< RBr
c) RBr< RI<RCI d) RCI < RBr <RI

An alkyl halide may be converted into an alcohol by
a) addition b) substitution c) dehydrohalogenation

d) elimination

In the reaction,

CH,=C Na' +(CH,), CHCl —>?

The product formed is

a) 4-methyl -2-pentyne b) propyne c) propyne and propene

d) none of these.

Most readily hydrolysed halide is
a) CeHsCl  b) (CsHs5)2CHCI c) CeHsCH2Cl d) (CeHs)3sCCI.

Isobutyl chloride and butyl chloride are

a) position isomers b) chain isomers  c) functional isomers d) metamers.

CH3CHCH2CHs —25% y——» CH3z— CH =CH - CHs

475K
—> CH2=CHCH2CHs
a) cHs — CH = CH — CHs predominates b) CH2=CH - CHz2 — CHs

predominates

c) both are formed in equal amounts d) The product ratio is dependent on

the halogen X .

Chlorine is most reactive towards NaOH in
a)CHsCI b) CH2 = CHCI c) CeHsCl d) CeHsCH2Cl
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08.

09.

10.

11.

12.

13.

14.

Alkyl halides on treatment with a suspension of Ag20 moist in ether gives

a) alkanol b) alkanal c) alkanes d) alkoxy alkane.

Iso-butyll magnesium bromide with dry ether and absolute alcohol gives

a) CHz — CH — CH20H and CH3 — CH2MgBr b) CHs — CH —CHz2 — CH3 and
Mg(OH)Br

| |

CHs CHs
¢) CHs —CH2 — CHs, CH2 = CH2 and Mg(OH) Br d) CHs — CH - CHs and

CHs cH20MgBr CHs

Formation of alkane by the action of Zn on alkyl halide is called
a) Wurtz reaction b) Kolbe’s reaction

c) Cannizzaro’s reaction d) Frankland reaction.

C2H5Bl” KCN )(A) Hydrolysis \(B)
The compound (B) in above reaction is

a) ethylene chloride b) acetic acid C) propionic acid

d) ethyl cyanide.

The product obtained on treatment of ethyl chloride with potassium cyanide is
reduced by sodium and alcohol to give a) propyl amine b) ethyl amine c)

dithyl amine d) acetic acid.

Which group is displaced by a halogen group?
a) Hydroxyl (OH) group b) Aldehyde (-CHO) group
c) Carboxylic group (-COOH) d) Keto (_~ CO) group

Which reagent is useful in increasing the carbon chain of an alkyl halide?
a) HCN b) KCN c) NH4CN d) AgCN.
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15.

16.

17.

18.

19.

20.

21.

Identify (Z) in the following reaction series,

. By
CZHSI Alcoholic )(X) 7, )(Y) KCN )(Z)

KOH

a) CHs — CH2 — CN b) CH2— CHz
I I
CN CN
c) CHz - CHz d)CH = CH
I I | I
Br CN Br CN

The products of reaction of alcoholic silver nitrite with ethyl bromide are

a) ethane b) ethene c) ethyl alcohol d) nitroethane.

The reaction, RCI + Nal —£¢ 5 R-1+ NaCl is known as

a) Wurtz’s reaction b) Fitting reaction c¢) Frankland’s reaction d) Finkelstein’s
reaction.

2-Bromopentane is heated with potassium ethoxide in ethanol. The major
product is

a) trans-Pent-2- ene b) 2-Ethoxy pentane c) Pent-1-ene

d) cis-Pent-2-ene.

A mixture of sodium acetate and soda lime is heated and the product treated
with excess of chlorine in presence of bright sunlight. The product is
a) CHsCOOH b) CH2CICOOH c) CCl4 d) CHsClI

CH2 = CHCI reacts with HCI to form
a) CH2Cl — CH2Cl  b) CH3-CHCI2 c) CHz = CHCI. HCI

d) none of these
The reactivities of methyl chloride (A), propyl chloride (B) and chlorobenzene (C)

are in the order a)A>B>C byC>B>A c)A>C>B
dB>A>C
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22. A mixture of 1-chloropropane and 2-chloropropane when treated with alcoholic
KOH, it gives
a) 1-Propene b) 2-Propene c) Iso-propylene  d) A mixture of 1-
propene and 2-propene.

23. Treatment of ammonia with excess of ethyl chloride will yield
a) diethyl amine b) ethane  c) tetraethylammonium chloride
d) methyl amine.

24. The IUPAC name of the compound,

CHs C-Br
CHs > | is
CH2 - CH2Br
a) 1, 3 Dibromo-3-methylbuttane b) 3-Methyl-1, 2-dibromobuane
c) 3-Methyl-1, 3-dibromopropane d) None of these.

25. The correct order of melting and boiling points of the primary (P), secondary (S),
and tertiary (T) alkyl halidesis a)P>S>T b)T>S>P ¢)S>T>P d)
T>P>S

1 2 3 4 5 6 7 8 9 10
d b a d b a d d d d
11 12 13 14 15 16 17 18 19 20
c a a b b d d a c b
21 22 23 24 25
a a c a a
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Unit 22 : Organic Compounds Containing Oxygen

1) In phenol the term phenol is used for
a) phenolic smell b) benzene c) phenopthalene
d) antisepic Answer-: b

2) Which of the following has lowest pka value?

a) phenol b) ethanol ¢) m-nitrophenol
d) para nitrophenol Answer-:d

3) The role of sulphuric acid in nitrating mixture is

a) dehydrating agent b) catalyst
c) to provide NO2 ion from nitric acid
d) act as base Answer -: ¢

4) In which of the following reaction 2-hydroxy benzaldehyde is prepared from
phenol

a) Kolbe's reaction b) Reimer and Tiemann's reaction

c) diazotization reaction  d) Raschig reaction Answer-:b

5) In the colour test of phenol with neutral FeCI3 the purple colour is
developed due to the formation of

a) chlorobenzene b) ferrous phenoxide ion

c) feric phenoxide ion d) feric hydroxide ion Answer-: c

6) The derivative of phenol which is used as a selective weedkiller is
a) phenol formaldehyde polymer b) picric acid
c) 2,4-dichlorophenoxy acetic acid Answer-:d

7) The general formula Cn H2n+20 represent for
a) aliphatic ethers

b) aromatic hydroxy compounds

c) aldehydes and ketones

d) aromatic ethers

Answer-: d

8) In ethers the bond length of C-O bond is
a) 136 pm

b) 139 pm

c) 141 pm

d) 121pm

Answer-: c

9) Which of the following isomerism is a special type ot position isomerism?

a) metamerism b) tautomerism C) conformational isomerism
d) optical isomerism Answer-: a
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10) The bond length of C-O bond in methyl alcohol is
a) 96 pm b)142pm C)120pm d)154 pm Answer-:b

11) Which of the following reagent 1s not used to convert alkyl halide into
alcohol

a) caustic soda solution (aqueous) b) aqueous caustic potash

c) moist Ag,O d) dry silver oxide Answer-:d

12) On treatment with conc. sulphuric acid followed hydrolysis propylene and
ethylene respectively gives-

a)-propanol and ethanol  b) 2-butanol and ethanol

c) ethanal and 2-propanol d) 2-propanol and ethanol Answer-: d

13) Which of the following is not a suitable reagent for the conversion of
aldehydes and ketones into primary secondary alcohols respectively

a) Na-Hg/HO b) Zn/HCI (alcoholic) c) conc. H2SO4
d) H/Raney Ni Answer-: c

14) Hydration of alkenes except ethene produces-

a) 2° alcohols b) 1° and 3° alcohols c) 3° alcohols
d) 2° and 3° alcohols Answer-: d

15)Unknown compound X on hydration by conc. H2S04 gives' Y. the
compound Y on Oxidation gives acetone The compound X is,

a) CH3CH=CH2 b) CH3CHOHCH3 c¢) CH3CH20H d) CH2=CH2
Answer-: a

16) Formaldehyde when treated with Grignard 's reagent and the adduct after
acid hydrolysis gives

a) secondary alcohol b) dihydric alcohol c) primary alcohol

d) tertiary alcohol Answer-: c

17) When acetone is treated with methyl magnesium iodide in etheral medium
and Mg-complex is hydrolysed in acid medium gives

a) iso-propyl alcohol b)tert-butyl alcohol c) sec-butyl alcohol

d n-butyl alcohol Answer-: b

18) which of the following is not a characteristic Of alcohol ?

a) Lower members are insoluble in water but solubility regularly increases with
molecular weight  b) They are lighter than water

c) lower members have a pleasant smell and burning taste, higher members are
odourless and tasteless  d) Their B.P. rise fairly uniformly with rising molecular
weight

Answer-: b

19) Alcohols forms hydrogen bonding

a) only among themselves b) only with water
c) in chloroform d) both'a'and'b’ Answer-:d
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20) As the number of -OH groups in alcohol increases
a) boiling point decreases b) viscosity decreases
c) density decreases d) boiling point increases Answer-: d

21) In which of the following compounds, hydrogen bonding is maximum
a) C2H5CI b) C2H5NH2 c) C2H50H d) C2H5-O-C2H5
Answer-: c

22) Which of the following compound has highest boiling point?
a) 1-butanol b) iso-butyl alcohol c) 2-butanol d) tert-butyl alcohol
Answer-: d

23) Phenol reacts with bromine in CS2 at low temperature to give,
a) m-bromophenol b) p-bromophenol c¢) 0-and p-bromophenols
d) 2,4,0-tribromopheno  Answer-: c

24) Phenol is treated with bromine water and shaken well.The white precipitate
formed during process is

a) m-bromophenol b) 2,4-dibromophenol c) 2,4,6-tribromophenol

d) a mixture of o- and p- bromophenols Answer-: c

25) In the nitration of phenol with a mixture of conc. HNO3 and conc. H2S0O4
the active species involved is

a) nitrite ion b) nitronium ion (NO2+,) c) nitrate ion d) none

Answer-: b

26) Molar ratio of phenol and bromine in aqueous solution of bromination of
phenol is
a)l:3 b) 2:3 c) 3:1 d) 3:2 Answer-: a

27) In the reaction of phenol with CHCI3 and aqueous NaOH at 70°C (343 K),
the electrophile attacking the ring

a) CHCI3 b) CHCI2, c) COCI2 d) :CCI2 Answer-:d
28) The reaction of phenol with conc. HNO3 and conc H2S0O4 gives

a) o phenol sulphonic acid b) P phenol sulphonic acid

c) 2,4,6-trinitro phenol d) 2,4,6-trinitrobenzene  Answer-: ¢

29) Phenol and benzoic acid can be distinguished by

a) ag. NaHCO3 b) aq. NaNO3, c) ag. NaOH d) conc. H2S0O4
Answer-: a

30) In the preparation of ethers by Williamson Synthesis the most convenient
pairs are

a) a primary alkylhalide and the alkoxy off tetiary alcohol

b) a secondary alkylhalide and the alkoxy of tertiary alcohol

c) a tertiary alkylhalide and the alkoxy of tertiary alcohol

d) a primary alkylhalide and the alkoxy of primary alcohol Answer-: a
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UNIT : 23 ORGANIC COMPOUNDS CONTAINING NITROGEN

Tautomerism will be exhibited by

a) (CHs3)sCNO b) (CHs)2NH c) RsCNO2

d) RCH2NOz2

Tertiary nitro compounds do not tautomerise because

a) there is no double bond b) there is no « - hydrogen
c) oxygen is more electronegative than hydrogen d) all of the above.

Attacking species in nitration of benzene in presence of fuming HNOs is

a) SOs b) SO; c) NO; d) NO;
Which reaction sequence would be best to prepare 3-chloronaniline from
benzene?

a) Chlorination, nitration, reduction b) Nitration, chlorination, reduction
c) Nitration, reduction, chlorination d) nitration, reduction, acetylation,

chlorination, hydrolysis.
The compound that is most reactive towards electrophilic nitration is
a) Toluene b) Benzene c) Benzoic acid d) Nitrobenzene.

What is the end product in the following sequence of operations?

C,H,NH,—"% 5 4% sp_ s 5C

a) Ethyl cyanide b) Methylamine c) Ethylamine  d) Acetamide

On reduction, secondary amine is given by

a) nitrobenzene b) methyl cyanide c) nitroethane d) methyl isocyanide.

‘Z’ in the following sequence of reactions is
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10.

11.

12.

13.

14.

15.

16.

Chloropicrin is obtained by the reaction of

a) steam on carbon tetrachloride b) nitric acid on chlorobenzene

c) chlorine on picric acid d) nitric acid on chloroform.

Primary an secondary amines are distinguished by

a) Bro/KOH b) HCIO c) HNOz2 d) NH3
Indicate which nitrogen compound amongst the following would undergo
Hofmann bromamide reaction (i.e., reaction with Brzand strong KOH) to furnish
the primary amine (R-NH2)?

a) RCONHCHs b) RCOONHq4 c) RCONH:2
d) R- CO -NHOH

Basic nature of the following is in order:

Thermal decomposition of

_ ®
[ CH,
[ S
CH,CH, ~N ~ C(CHy),| OH~ gives
T

L CH; CH; _
(a) CHyCH = CH, (b) CH, = CH,
(¢) CH, - CH, (d) CH,CH,CHy

A primary amine can be distinguished from secondary and tertiary amines by
a) carbylamine reaction b) reaction with methyl iodide
c) reaction with acetyl chloride  d) none of the above.

Which of the following is least alkaline?

@ o0y, o cro—~ )N,
() C(,H@NHZ (d) EtOzC—<£—_)_>’NH2

Maximum pKb value is of
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17.

18.

19.

20.

21.

22.

23.

24.

NaCN NilH Acetic anhvdrid
C2H3Cl a /X gz /Y cetic anhydride \Z

Z in the above reaction sequence is
a) CH3CH2CH2NHCOCHS3 b) CH3CH2CH2NH:2
¢) CH3CH2CH2CONHCHS3 d) CH3CH2CONHCOCH:s

Which is most basic?
a) CeHsNH:2 b) (CsHs)2NH c) CHsNH:
d) (CH3)2NH

The compound that will react most readily with NaOH to form methanol is

a) (CH,),N'I"  b) CH,OCH, c) (CH,),s"I"  d) (CH,),ccl

Among the following the weakest base is

a) CeHsCH2NH2 b) CsHsCH2NHCH3 c) O2NCH2NH2 d)
CH3sNHCHO

Which of the following on reduction with hydrogen and Raney nickel gives
bezylamine?

a) Benzonitrile b) Acetonitrile c) Propionitrile d)

Butyronitrile.

Ethylamine can be obtained from methyl iodide by reaction with alcoholic KCN

followed by
a) hydrolysis b) reduction c) oxidation d) reaction with

ammonia

Which of the following amides will not undergo Hofmann bromamide reaction?

a) CHsCONH: b) CH3CH2CONH2 c¢) CsHsCONH2  d) CHsCONHCH3
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25.

Which of the following reagents can be used to convert primary amides into

primary amines containing the same number of carbon atoms?

a) Br2 +NaOH b) LiAIH4 c) Sn + HCI d) Ni/H2

1 2 3 4 5 6 7 8 9 10
d b d b a c d b d c
11 12 13 14 15 16 17 18 19 20
c a b a a d a d a c
21 22 23 24 25

d a b d b
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UNIT : 24 POLYMERS

Which of the following is a polyamide?

a) Nylon b) Orlon c) Teflon d) Terylene.

An example of natural biopolymer is
a) Teflon b) Nylon -6, 6 c) Rubber
d) DNA

Which of the following is used to make non-stick cookware?
a) PVC b) Polystyrene c) Polyethylene (terephthalate)
d) Polytetrafluoroethylene

Ziegler —Natta catalyst is
a) K[PtCI3(C2H4)]  b) [(Ph)sPIsRhCI  c¢) Al(C2Hs)3 TiCls  d) Fe(CeHs)z2

Soft drinks and baby feeding bottles are generally made up of
a) polyester b) polyurethane c) polystyrene

d) polyamide.

Polyvinyl alcohol can be prepared by

a) polymerization of vinyl alcohol

b) alkaline hydrolysis of polyvinyl acetate
c) polymerization of nectylene

d) reaction of acetylene with H2SOu4in presence of HgSO4

a) 2-Methylpropene b) styrene  c) propylene d) ethene.
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09.

10.

11.

12.

13.

14.

15.

Cellulose acetate is a
a) natural rubber b) semi-synthetic polymer

c) synthetic polymer d) plasticizer.

Whhich of the following has ester linkage?

a) Nylon b) Bakelie c) Terylene d) PVC.

Which of the following is a biodegradable polymer?
a) Cellulose b) Polythene c) Polyvinyl chloride
d) Nylon-6.

The substance used to harden the rubber for tyre manufacture is
a) wax b) 1, 3-Butadiene c) CaC: d) carbon black.

The number average molecular mass and mass average molecular mass

of a polymer are respectively 30,000 and 40,000. The polydispersity index

of the polymer is
a) <1 b) >1 c) 1 d)0

PMMA is the polymer of

a) methyl ethacrylate b) methacrylate c) methylacrylate

d) Ethylacrylate.

The turbidity of a polymer solutin measures
a) light absorbed by solution
b) light transmitted by the solution

c) light scattered by the solution d) none of the above.

The raw material to form nylon is

a) adipic acid b) butadiene C) isoprene d)

ethylene.
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17.

18.
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20.

21.

22.

Which one of the following pairs is not correctly matched?

a) Terylene-condensation polymer of terephthalic acid and ethylene glycol

b) Teflon-thermally stable cross-linkeed polymer of phenol and
formaldehyde
c) Perspex homopolymer of methylmethacrylate

d) Synthetic rubber —a copolymer of butadiene ad styrene.

Glyptal polymer is obtained from glycerol on reacting with
a) malonic acid b) phhthalic acid  ¢) maleic acid

d) acetic acid.

Co-polymer is
a) Nylon-6 b) Nylon-6,6 c) PMMA
d) Polyethylene.

The process involving heating of rubber with sulphur is called
a) galvanization b) vuleanization C) bessemerisation

d) sulphonation.

Which one is a polymeric compound?

a) SO2 b) CO2 c) CHa d) PVC.

Which of the following is used in paints?
a) Terylene b) Nylon c) Glyptal
d) Chloroprene.

Which of the following is used in tyre cords?
a) Terylene b) Bakelite c) Rubber
d) Nylon.
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23.

24.

25.

Which of the following is a chain growth polymer?
a) Starch b) Nucleic acid c) Polystyrene
d) Protein.

Give the monomers of nylon-6, 6.
a) Butadiene and acrylonitrile b) Ethylene glycol and
terephthalic acid

c) hexamethylenediamine and adipic acid d) Melamine and

formaldehyde.

Peptide bond is a key feature in

a) polysaccharide b) Proteins c¢) nucleotide d) vitamins.

~" i~

1 2 3 4 5 6 7 8 9 10
a d d c c b a b c a
11 12 13 14 15 16 17 18 19 20
d b a c a b b b b d
21 22 23 24 25
c d c c b
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UNIT 25 : BIOMOLECULES
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02.

03.

04.

05.

06.

07.

08.

09.

Which of the following compounds is found in abundance in nature?

a) Fructose b) Glucose c) Starch d) Cellulose

On hydrolysis of starch, we finally get

a) glucose b) fructose c) both d) sucrose.
Hydrolysis of sucrose gives

a) two molecules of glucose b) two molecules of fructose

c) one molecule each of glucose and fructose d) one molecule each of
glucose and mannose.

Glucose when treated with CH3OH in presence of dry HCI gas gives
a—and 3 — methylglucosides because it contains

a) an aldehydic group b) a-CH20H group

C) a ring structure d) five —OH groups.

Which of the following monosaccharides is a pentose?

a) Glucose b) Fructose c) Arabinose d) Galactose.
Table suga is a

a) disaccharide of D-glucose and D-fructose

b) monosaccharide

c) disaccharide containing two glucose units.

d) D-Glucose.

Which of the following does not reduce Benedict’s solution?

a) Glucose b) Fructose c) Sucrose d) Aldehyde.
The change in the optical rotation (with time) of freshly prepared solution of
sugar is known as

a) specific rotation b) inversion c) rotatory motion d) mutarotation.

When amylases catalyse the hydrolysis of starch, the final product obtained is

chiefly

a) cellobiose b) glucose c)maltose d) sucrose
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16.
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18.

19.

Glucose molecule reacts with X number of molecules of phenylhydrazine to
yield osazone. The value of X is

a) three b) two c) one d) four

Molisch test is answered by

a) all carbohydrates b) sucrose c)fructose d) glucose.

Assuming sweetness of the cane sugar to be 10, the sweetness of glucose is
a) 15 b) 1.5 c) 1.5 d)7.5

Which of the following reagents cannot distinguish between glucose and

fructose?
a) Tollen’s reagent b) Fehling’s solution
c) Benedict’s solution d) All of these.

In polysaccharides, the linkage connecting monosaccharides is called

a) glyeoside linkage b) nucleoside linkage

c) glycogen linkage d) peptide linkage.

The rapid interconversion of «—D - glucose and S — D - glucose in solution is
known as

a) racemization b) asymmetric induction

c) functional isomerism  d) mutarotation.

Which of the following is the sweetest sugar?

a) Sucrose b) glucose c) Fructose d) Maltose.
What happens when dil. H2SOzs is treated with sugar?

a) Oxidation b) Reduction c) Dehydration d) Hydrolysis.
Which is the correct statement?

a) Starch is a polymer of o— glucose

b) Amylose is a component of cellulose

c) Proteins are compounds of only one type of amino acid.

d) In cyclic structure of fructose, there are four carbons and one oxygen atom.
Cellulose is a polymer of

a) glucose b) fructose c) ribose d) sucrose.
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20.

21.

22.

23.

24.

25.

An organic compound with the formula CsH1206 forms a yellow crystalline
solid with phenylhydrazine and gives a mixture of sorbitol and mannitol when
reduced with sodium. Which among the following could be the compound?
a) Fructose b) Glucose c) Mannose d) Sucrose.
The disaccharide present in milk is

a) sucrose b) maltose c) lactose d) cellobiose.
The reagent which forms crystalline osazone derivative when treated with
glucose is

a) Fehling solution b) phenylhydrazine c) Benedict solution d)
hydroxylamine.

The term invert sugar refers to an equimolar mixture of

a) D-glucose and D-galactose  b) D-glucose and D-fructose

c) D-glucose and D-mannose d) D-glucose and D-ribose

a—D - glucose and - D - glucose differ from each other due to the

difference in one carbon with respect to its.

a) size of hemiacetal ring b) number of -OH groups
c) configuration d) all of these.

Anomers have different

a) properties b) melting points  c) specific rotation d) all of these.
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1 2 3 4 5 6 7 8 9 10
d a c c c a c d b a
11 12 13 14 15 16 17 18 19 20
a d d a d c d a a a
21 22 23 24 25

c b b c c
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UNIT 26 : CHEMISTRY IN EVERYDAY LIFE

01. An antipyretic is

a) Quinine b) Paracetamol c) Luminal d) Piperazine.

02. One of the most widely used drug in medicine iodex is
a) Methyl salicylate b) Ethyl salicylate  c) Acetyl salicylic acid

d) o- Hydroxybenzoic acid.

03. Medicine which is an antibiotic is

a) Ampicillin b) Aspirin c) Calmpose d) Chloroquine.
04. Aspirin is an acetylation product of
a) p-dihydroxy benzene b) o- hydroxyl benzoic acid

c) o-dihydroxy benzene d) m-hydroxy benzoic acid.

05. The drug given during hypertension is
a) Streptomycin b) Chloroxylenol  c) Equanil d) Aspirin.

06. Streptomycin, a well known antibiotic, is a derivative of

a) Peptides b) Carbohydrates c) Terpenes d) Alkaloids,

07. Which of the following is used as an antiseptic?

a) Phenol b) Benzldehyde c) Benzalamine d) Malic anhydride.

08. Drug which helps to reduce anxiety and brings about calmness is
a) Tranquilizer b) Diuretic c) Analogesic d) Antihistamine.

09. The use of chemicals for treatment of diseases is called as

a) Homeotherapy b) Isothermotherapy c) Chemotherapy d) Physiotherapy.
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10. Barbituric acid and its derivatives are well known as
a) Tranquilizers b) Antiseptics ¢) Analgesics

d) Antipyretics.

11. 2, 4-Dichlorophenoxyacetic acid is used a s

a) Fungicide b) Insecticide c¢) Herbicide d) Moth repellant.

12. Aresenic drugs are mainly used in the treatment of
a) Jaundice b) Typhoid c) Syphilis d) Cholera.

13. Phenol is used as
a) An antiseptic b) A disinfectant  c¢) Both (a) and (b) d) A styptic.

14. Amoxichillin is semi-synthetic modification of

a) Penicillin b) Streptomycin c) Tetracycline d) Chloramphenicol.

15. Which of these is a hypnotic?
a) Metaldehyde b) Acetaldehyde  c) Paraldehyde d) None of these.

16. Tranquilizers are substances used for the treatment of

a) Cancer b) AIDS c) Mental diseases d) Physical disorders.

17. The structure given below is known as

a) Penicillin F b) Penicillin G c) Penicillin K d) Ampicillin.

18. An example of psychedelic agent is
a) DNA b) LSD c) DDT d) TNT.
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19. The indicator used in the titration of a strong acid and a strong base is

a) Phenophthalein b) Methyl orange  c) Alizarin yellow  d) Red litmus.

20. Match List | with List Il and select the correct answer using the codes given below

the lists:

List | List Il
I) lodoform A) Anaesthetic
II) Methyl salicylate B) Antiseptic
[II) Diethyl ether C) Insecticide
IV) Hexachlorocyclohexane D) Detergent

E) Pain balm

Codes:
a) | -B, II-E, lI-C, IV-D b) I-D, II-B, llI-A, Iv-C
c) I-B, II-E, llI-A, IV-C d) I-C, II-A, llI-D, IV-B

21. One of the oxidants used with liquid propellants is
a) Ammonium perchlorate b) Nitrocellulose

c¢) Sulphuric acid d) Nitrogen tetroxide.

22. Which is not true for a detergent molecule?

a) It has a non-polar organic part and a polar group.
b) it is not easily biodegraded

c) it is sodium salt of a fatty acid

d) it is a surface active reagent.

23. Which one of the following is not a surfactant?

118



24. The drug used as an antidepressant is
a) Luminal b) Tofranil c) Mescaline d) Sulphadiazine.

25. Alum is used by dyers of cloth
a) For fire proofing fabrics b) As first aid for cuts ¢) For softening hard water

d) As mordant.

1 2 3 4 5 6 7 8 9 10
B A A B C B A A C A
11 12 13 14 15 16 17 18 19 20
Cc C C A C Cc B B A C
21 22 23 24 25
D C B B D
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A. FIRST P. U. TOPICS
1. SETS

1. The number of elements inthe set A = {x : x € N, x <10, 2* — 1 is an odd integer} is
(@) 9 (b) 10 (c) 11 (d) 8

2. Which of the following statements (A) and (B) is FALSE?
(A) 7747 € {x : x is a multiple of 37}
(B) 47 € {x : x has exactly two positive divisors}
(a) both (A) and (B) (b) neither (A) nor (B)  (c) only (B) (d) only (A)

3.Let X ={1,2,3,4,5,6}. Which of the following is empty?
(a) A={x:x€X, 2x € X} (b B={x:x€X, 2x+7 <8}
(c) C={x:x€X, x> & X} (dD={x:x€X, x+5>8}

4. Consider the following statements (i) and (ii) with regard to the sets, A, B and C.
(i)If x€eAand A€B then x€B. (ii)lf A cBand B € C then A € C.
Then (a) only (i) is false (b) only (ii) is false
(c) both (i) and (i1) are true (d) both (i) and (ii) are false

5. The total number of subsets of a finite set 4 is 56 more than the number of subsets of

another finite set B. The number of elements in A is

@) 5 ) 6 ©) 7 d) 8
6.If C={x: x€R, 2x+11 =15} and D ={x: x> =x, x €R} then

(a) n(C) —n(D) =1 (b) n(CUD) = 4

© n(CnD) =1 d) n(C—-D) =1

7. Let S be the set of points inside a square, T the set of points inside a triangle and C the
set of points inside a circle. If the triangle and the circle intersect each other and are contained
in a square then

@SNTnC=¢ @OGBSUTUC=C (¢) SUTUC=S (d)Sc(TuO)
8.If A and B are two sets defined as

A={(xy):y= i, x #0, xR} and B={(x, y): y= —x, x € R} then

(a) B—A = ¢ (b A—B = ¢ (c) AUB = ¢ (d AnB = ¢
9.1f A={1,3,57,9,11,13,15,17} and B ={2,4,6,8,10,12,14,16, 18} and if N, the
set of natural numbers is the universal set then A’ U {(AU B) N B} is

(a) N (b) ¢ (c) ANnB (d AuB



10. If X and Y are any two non-empty sets then (X —Y)' =
(@) X' —-Y' (b) X'nY (c) X'uy d XxX—-Y'

11. In a town of 640 persons, 250 persons read Hindi news paper, 200 read English news
paper and 100 read both the newspapers. The number of persons who read neither is
(a) 320 (b) 210 (c) 290 (d) 350

12. In a University, out of 850 students, 680 like music and 215 like dance. The least
number of students who like music and dance is

(a) 15 (b) 45 (c) 20 (d) 35
Correct options

l.(a) 2.(d) 3.(b) 4.(d) 5.(b) 6.(d) 7.(c) 8.(d) 9.(a) 10.(c) 1l.(c) 12.(b)
Unit test

1. Which of the following is an element of the set {x € N : 2x is the sum of all the positive
factors of x}?
(a) 12 (b) 6 (c) 21 (d) 18

2. Consider the following sets: A ={x :x € R and x satisfy x> — 8x+12=10}, B =
{2,4,6}, C ={2,4,6,...} and D = {6}. Which of the following ie FALSE?
(@ B¢ A (b)y C&B (c) D &C (d A&D

3. Consider the following statements (i) and (ii) with regard to the sets, A, B and C:
()If x€eAand A ¢ Bthen x € B. (ii))If A € B and x € B then x & A.Then
(a) (1) 1s true and (i1) is false (b) (1) 1s false and (i1) is true
(c) both (1) and (i1) are true (d) both (i) and (i1) are false

4. If A and B have 3 and 6 elements respectively, then which of the following is FALSE?
(a) The minimum number of elements in A U B is 6
(b) The maximum number of elements in A U B is 9
(c) The minimum number of elementsin AN B is 0

(d) The maximum number of elements in A N B is 6
5.1f G ={x: x*— 3x2—-10=0, x € R} and H = {1, 2} then
(a) G N H isinfinite (b) G c H (c) G —Hisfinite (d)H — G is empty

6. If for any two sets Aand B, P(A) N P(B) = 2¥P(ANB) then k =
(a) n(A) — n(B) (b) n(A)+n(B) (o) 1 (d) 0



7.Let A, B and C are three subsets of a set X such that C = (AN B") U (A’ N B) where A’

and B’ are complements of A and B respectively in X. Then C is equal to
(a)(AUB')—(ANnB") (b) A'UuB)—(A'nB)
(c)(AUB)—(ANB) (dA'UB)—(A'nB")

8. Out of 100 students 15 passed in English, 12 in Mathematics, 8 in Physics, 6 in English
and mathematics, 7 in Mathematics and Physics and 4 in Physics and English. Also 4 passed
in all the three subjects. Which of the following is FALSE?

(a) The number of students who passed in more than one subject is 9.

(b) The number of students passed in English, mathematics but not in Physics is 14.

(c) The number of students passed in Mathematics or Physics is 13.

(d) The number of students passed in Mathematics only is 2.
Correct options
1.b) 2.(c) 3.b) 4.(d) 5() 6.d) 7.(c) 8.(d)
Filler

In a survey of 60 people, it was found that 25 people read newspaper H, 26 read newspaper
T, 26 read newspaper I, 9 read both H and I, 11 read both H and T, 8 read both T and 1, 3
read all the three newspapers. The number of people who read exactly one newspaper is

(a) 22 (b) 52 (c) 70 (d) 30

Ans(d): Let H, T and I be the set of all people who read the news papers H, T and [
respectively. Given n(H) = 25, n(T) =26, n(I) = 26, n(HNI) =9, n(HNT) = 11,
n(Tnl)=8and n(HNTNI) =3.
n(Honly) = n(H)— {(n(HND)+n(HNT)—n(HNTNI)}

=25-{9+11 -3} = 8.
n(Tonly) =n(T)— (n(TNH)+n(TNnIl)— n(HNTNI)}

=26—-{11+8-3} = 10.

n(lonly) =n(l) — (nUNnH)+n(INT)—n(HNTNI)}

=26-{9+8—13}=12.
Required = n(H only) + n(T only) + n(Ionly) = 8+ 10+ 12 = 30.



2. RELATIONS AND FUNCTIONS
1.If A={2,3}, B=1{3,4} and C = {4,5} andif (x,y) € (A X B) U (A X C) then the
sum of the minimum value of x and maximum value of y is

(a) 7 (b) 6 (c) 4 (d) 8

_ 1 x+y _

2. If (X—Z, y+5) = (—2, 5) then |m| =

(a) 2 (b) 1 (c) 3 (d) 5
3.If A= {4n + 2 : nis anatural number < 3} and B = {3n : n is a natural number < 2}
then the number of relations that can be defined on A N B is

(a) 8 (b) 1 (c) 4 (d)2
4. If A is the domain and B is the range of the relation,

f={C,y):y=x+ S,where x, yE€Nand x < 6},then AUB =

(a) {1,2,3,5,7} (b) {1,4,6} (c) {1,3,5,7} (d) {2,4,5}
5.1f A={2,4,6,9} and B = {2,4,18,54} and if

g={(xy):x€A, y€B,xdivides y and x < y} then the difference between the

greatest and least value of y is

(a) 52 (b) 50 (c) 20 (d) 18
6. Which of the following is NOT a real valued function?

@ fi={Uxl, x): x€R) ®) fo={(Ixl 2): xe N}

© fz={(xl,—x): x e W} @) f, ={(x|, x¥): x € R*}

7. The number of functions that can be defined from a set into another set is 64. Then
maximum possible number of elements in the codomain is
(a) 8 (b) 3 (c) 64 (d) 6

8. The real valued relations f and g are defined by

_(x% 0<x<3 _(x%,0<x<?2
@) _{Bx, 3 <x<10 49K _{Sx, 2 <x<10 0en
(a) both f and g are functions (b) only f is a function

(c)only g is a function (d) both f and g are not functions

9.If f(x) =x and g(x) = |x|, ¥V x € R, then the function h(x), satisfying

(h-f)? + (h-g)* =0is
(a) x+ |x| (b) —x —|x]| (c) x, x=0 (d) 2x, x=0



10. If f(x— i) =x3 - x% then f(2) =
(@) 11 (b) 13 () 12 (d) 14

11. If the domain of f(x) = , where [. ] denotes the greatest integer function

[x]? —[x] - 6
is R—[a,b)then b—a =

(a) 4 (b) 5 (c) 3 (d)6
12. The range of f(x) = 2_3x3 is
(@) R—{V2} (b) R —{1} (c) R (d) R —{0}

1

13.1If f(x) = x3+ =
fe) —f(-3)is

X

(@) [—4 4] (b) (=0, —4] U [4,00) (c) [0, 0] (d) (=00, )

14.1f £ ={(0,1),(2,0),(3,—4),(4,2),(51)} and g =
{(1,0),(2,2),(3,—1),(4,4),(5,3)} then the sum of the elements belonging to the domain of

x # 0 is a real valued function then the range of the function

fg is
(a) 13 (b) 15 (c) 14 (d) 16
. . . 1.
15. The number of integers NOT belonging to the domain of f(x) =vV4 —x + T 8

(a) 2 (b) 3 (c) 1 (d) 0
Correct options
l.a) 2.(b) 3.(d) 4.(a) 5.b) 6.(a) 7.(c) 8.(b) 9.(c) 10.(d) 11.(d) 12.(d)
13.(b) 14.(c) 15(b)
Unit test
1.If A={2,4,6,9}and B = {4, 6,18,27,54} then the number of ordered pairs belonging to

R ={(x, y): x isa factor of y}is
(a) 10 (b) 12 (c) 13 (d) 11

2.Let A={x:x€W, x<3}, B={x:x€N, 2<x <4} and C = {3,4} then the
number of elements in (AU B) X C is
(a) 4 (b) 6 (c) 12 (d) 8



3.If A={x,y,z}and B = {1, 2, 3,4} then the total number of relations from A X B to B X
Ais

(a) 224 (b) 212 (C) 2288 (d) 2144
4. Consider the relation f = {(x, y): y=2x2+7, x€ A}, A={0, +1, +2, +3}. The
number of elements in the range of the relation is

(a) 13 (b) 3 ()7 (d) 4

5. Choose the correct option.
(@) f1 ={(a,d), (b,d), (c,b), (c,a)}1isa function defined on X = {a, b, c,d}.
(b) f, ={(a,d), (d,c), (c,c), (b,b)}isnota function defined on X = {a,b,c,d}.
(©) f3={( 1),(q,2),(r,3),(s,4)} is a function from A = {p, q, r, s}to B ={1,2,3}.
@ fa={(p 1),(q1),(,2),(s,3)}is a function from A ={p, q, r, s}to B ={1, 2, 3}.

6. Let f be the subset of Z X Z definedby f = {(ab, a+b): a, b € Z}. Then

(a) f is a function (b) f is not a function
(c) fisasubsetof N X N (d) f is not a relation
7. The function f(x) =[x —1|+|x+ 1|, =2 < x < 2,is given by
—2x, 2<x< -1 —2x, —2<x< -1
(a)f(x)={ 2, —1<x<1 b) f(x) =1 2, -1<x<1
—2x, 1 <x<?2 2x, 1 <x<2
2x, —2<x £ -1 2x, —2< x < -1
(c)f(x)={ 1, -1<x<1 @ fx)={ 1, -1<x<1
x, 1<x <2 —-x, 1 <x <2

8. The number of functions that can be defined from A X A into a set B, where A = {1, 2, 3}
and B ={1,3,5}is
(a) 3° (b) 273 (c) 813 (d) 243
9.1f f(x) +2.f(1—x) =x%2+5, Vx € R then the range of f(x) is
(a) [-1, ) (b) [3,00) (¢) [1,0) (d) (0,3)
10. For which of the following functions both domain and range are infinite sets? {Here |. |

indicates the absolute value and [. ] indicates the greatest integer function}

@ f) === ®) gx)=2—|x=5 (¢ h(x) == (d) k() =[x —[x]]

x|

X — 4
Correct options

1.(d) 2.(d) 3. 4.d) 5.(d) 6.0) 7.(b) 8.() 9.(c) 10.b)



3. TRIGONOMETRIC FUNCTIONS

1. A circular ring of radius 3 cm is cut and bent so as to lie along the circumference of a hoop
of radius 4cm. The angle subtended by the arc at the center of the hoop, is
(a) 5/6 (b) 3w /4 (c) 3m/2 (d) /6

2. A wheel of radius 2 m makes 20 revolutions per minute. The area traced by it in 30 sec
is
(a) 251 (b) 201 (c) 751 (d) 401
3.1f sinx + cosx =a then |sinx — cosx| =
(a) V4 — a? (b) 2V1 — a? (c) V2 — a? (d) 2v2 — a?
4.1If (sinx + cosec x)? + (cos x + sec x)?> = k + tan?x + cot?x then the value of k is
(a) 8 (b) 7 (c) 4 (d) 3
5.If x # 2n+ 1)%, n € Z and secx + sec’x =1 then tan®x - tan*x =
(@) 0 (b) —1 ()1 (d) 2
6. Which of the following is FALSE?

(a) If tan 8 = 3 and @ lies in the third quadrant then sinf = — \/%_0
(b) If cot 8 = 2 and 6 lies in the first quadrant then cos 8 = \/Z_g
(c) If sec 8 = 4 and 0 lies in the fourth quadrant then tan® = —+/15

(d) If cosec 8 =5 and 6 lies in the second quadrant then cot 8 = —+/20

7. Which one below is CORRECT?
(a) sin1° <sin1¢ (b) tan1°>tan1¢ (c) cos1°<cos1¢ (d) sin1° = sin 1¢

8.1f Z< 6 <m then \/1"“"9 +\/1+Si"9 =

1+ sin6 1- sin6
(a) 2.secH (b) —2.sec @ (c) —2.cosec O (d) 2.cosec B
9.1f cosa+cosfB+cosy=0 where 0 < a, 5, y < g then the value of
sina+sinf +siny =
(a) 0 (b) 3v2 (c) 3 (d) 1/2v2
10. If A = cos?8 + sin*@ for all real values of 6 then
(@2 <A <1 (b):<A<1 (0> <A <1 (d) ;<A <1



11. If p = sin 989°.cos 991° then
(a) p is positive (b) p is negative c)p=0 (d) p is not defined

5
12. Let a = tan %’ b =tan %, c=tan T” and d = tan Z?H then

(a) c<b<a<d (b)d<b<a<c (¢)b<d<a<c (dd<b<c<a

13. The value of — - — v3 - 1S
sin 10 cos 10

(@) 0 (b) 1 (c) 2 (d) 4
14. In triangle ABC, sine of two acute angles respectively are % and %. The cosine of the
third angle is

(a) —255/1313 (b) —175/1313  (c) 255/1313 (d) 175/1313
15. The simplest form of cot 35°. cot 65° + cot 65°.cot 80° + cot 80°.cot 35° is

(a1 (b) 2 (c) O (d) 3
16. Consider the following statements.

) If tanx = — % and x lies in the II quadrant then sin (;—C) = is

(i) If cosx = — % and x lies in the III quadrant then tan (g) = —+/2. Then

(a) only (i) is true (b) only (ii) is true

(c) both (1) and (i1) are true (d) neither (1) nor (i) is true
17.If cosec 8 — cot 8 = x then sec 8 =

1 — x? 2x 1+ x? 2x

(a) 1+ x2 (b)1+x2 (C) 1 — x2 (d) 1-— x2
18. The smallest integral value of n satisfying n{sin?(67.5°) — sin?(22.5°)} > 1,is

(a) 3 (b) 4 (c) 2 (d 1
19.1f cos A = m.cos B and cot # = n.tan B;—A then n =

m+ 2 m+ 1 m+ 1 m+ 2

(a) — (b) — ) T— (d) o—

20. 2.cos =.cos Z + cos Z +cos Z =
13 13 13 13
(a) 2 (b) 0 (© V3 (d) 3

21.If sinx-siny =1/2, cosx- cosy =1/3 then cos (x +y) =
(a) 1/3 (b) 1/4 (c) 5/13 (d) —5/13



22. The vertical poles, AB of length 2m and CD of length 20m are erected with base B

and D respectively. It is given that the distance between the poles is more than 20m and
tan £ACB = % The distance between the poles is

(a) 36m (b) 24m (c) 72m (d) 75m
23. Three vertical towers of heights 12m, 18m and 27m stand at the three vertices of an
equilateral triangular park. The towers subtend angles P, Q and R respectively at the

circumcenter of the park. Then tan?Q =
(a) tan P.tan R (b) tan®P.tan’?R  (c) tanP +tanR (d) tan®P + tan®R

24. The general solution of cot 8 + tan@ = 2.cosec @ is 0 = 2nm +t (heren € Z).
The sum of two possible values of t very near to zero is
(a) 2rm/3 (b) /4 () O (d) m/2

25. The number of solutions for x satisfying sin 3a = 4.sina.sin (x + a).sin (x - a),
0 < a < m and lying between 0 and 2m, is

(@ 0 (b) 2 (c) 3 (d) 4
26. If the sides of a triangle are in the ratio 2 : v/6: 1 + /3 then the smallest angle of the
triangle is

(a) 75° (b) 60° (c) 45° (d) 30°
27. In AABC if a:b = cosA: cosB and a: ¢ = cosA: cos C then AABC is

(a) equilateral (b) right angled (c) isosceles (d) scalene
Correct options
l.c) 2.(d) 3.(c) 4.(b) 5() 6.d 7.(a) 8.(b) 9.c) 10.(c) 11.(b) 12.(b)
13.(d) 14.(c) 15(a) 16.(c) 17.(c) 18.(c) 19.(b) 20.(b) 21.(c) 22.(c) 23.(a) 24.(c)
25.(d) 26.(c) 27.(a)
Unit test
1. A regular polygon of 15 sides is enclosed by a unit circle. The length of the arc cut by

each side is
(a) 2m/15 (b) /15 (¢) 3m/5 (d) /5

2. If tan x + sec x = 4 then the value of sin x is
(a) 8/17 (b) 8/15 (¢c) 15/17 (d) 23/32

3. The range of the function f(x) =1+ 3.cos 2x is
(@) [-1,5] (b) [0,5] (c) [-2,4] (d) [3,5]



4.If sinf =x + %, Vx € R —{0}and a > 0, then a true statement in the following is

1 1 1

(@) a>4 (b) a1 ©as<: @ a<s
5. sinz(%)+sin()+sm( )+sm( )=

(a) 2 (b) 1 (©) 2v2 (d) 1/2
6. The value of tan (—1575°) is equal to

(a) 1 (b) — 1 (c) V3 (d) —/3
7.1f tan 9° = x then o =

(a) 22 (b) 1 (0 22 @ 0

8.If tan a and tan [ are the roots of x> + bx + ¢ =0, b # 0 then

sin (a + B).sec a.sec f =
(@) b (b) 2b (c) —2b (d —b

9. If for a given value of cos A, only one value for cos 2 is possible then A must be

(a) an even multiple of 180° (b) an even multiple of 90°
(c) an odd multiple of 90° (d) an odd multiple of 180°
10. The maximum value of p = sin*x — cos*x is attained at
(a) m/4 (b) /2 (o) m (d) 2@
11. The value of the expression, 1 4'Sin,1oo'soin 0
2.sin 10
(a) 2 (b) 1/2 (c) 1 (d) 4

12. The number of triangles ABC that can be formed satisfying sin A + sin B = sin C, is
(a 1 (b) 2 (©)0 (d) infinite
13. A tower is observed from two stations A and B where B is east of A at a distance of
200m. The tower is due north of A, which is at a distance of 200m from the base of the
tower and west of B. The angles of elevation of the top of the tower from A and B are
complementary. The height of the tower is
(a) 200.V2m (b) 100.32m (c) 20.V2m (d) 10.32m

a+c

14. If the angles A, B and C of the triangle ABC are in A.P. then =

(a) 2.sin (A;—C) (b) 2.cos (A;—C) (c) cos (%) (d) sin (A;—C)

10



a b

15.In AABC, if + = 1then C =
b+ c c+a

(a) 30° (b) 45° (c) 60° (d) 90°

16. In AABC, if cot A, cot B, cot C are in A.P. then a® + ¢? =
(a) 3b? (b) b? (c) 2b? (d) 4b?
17. The number of values of 6 lying between 0 and 2m satisfying the equation
2.5in26 —2.cos 8 — 2v/3.5in @ ++/2 = 0 is
(a) 1 (b) 2 (c) 3 (d) 4

18. The general solution of the equation tan?x = cos 2x - 1 is a set of all integral multiple
of (a) m/2 (b) /3 (c)m (d) m/4

Correct options

1.(@) 2.c) 3.c) 4.) 5.a) 6.a) 7.b) 8(d) 9.d) 10.c) IL(c) 12.(c)
13.a) 14.(b) 15.c) 16.(c) 17.(c) 18.(c)

Filler

Let sin(A+B) =1and sin(A—B) = 1/2, where A, B € [0, g] Consider the
following statements. (i) A = g (ii) tan (A+ 2B).tan (2A+B) = 1.

(iii) sin?A — sin®’B = % Then the number TRUE statements in the above is

(a) 1 (b) 2 () 3 (d) 0

Ans(c): Here A, B € [0, %]

- sin(A+B)=1=>A+B =" and sin(A—B):% >A-B==
By solving A+ B = g and A—B = g,weget, Azg and Bzg.

s tan (A + 2B) =tan2?n = tan (n— g) = —/3,

51 T 1
tan (2A + B) = tan — = tan (n—g) =- %

s tan (A + 2B).tan (2A+ B) = —+/3. (‘T;) = 1.
2

- e = (2 - @ =31 -4
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4. PRINCIPLE OF MATHEMATICAL INDUCTION

1. Each term of the sequence {7" — 2™ : n € N} is divisible by
(@) 5 (b) 35 (c) 15 (d) 25

2.Itis giventhat 13 + 23 + 33 + .-+ n3 = 325{1 + 2 + 3 + --- + n}. The value of nis
(a) 31 (b) 25 (©) 26 d) 30

3.Forany n € N, each term of the sequence (n®> — 7n + 3) is divisible by
(a) 3butnotby9 (b) 6butnotby9 (c)2 butnotby4 (d)5 butnotby6

4. For any n € N, each term of the sequence {n(n? + 5)} is divisible by
(a) 4! butnotby 5! (b) 3!butnotby 4! (c) 3!'and 4! (d) 4!and 5!

5. The greatest negative integral value of k for which the terms of the sequence
{49™ + 16™ + k},n € N are divisible by 64 is
(a) =3 (b) -1 (c) —2 (d) —4

6. The statement 2n < n!, n € N is true only when
(@ n=4 by n=2 (c) n=5 dn=6

Correct options
l.(a) 2.(b) 3.(a) 4.(b) 5.(b) 6.(a)
Unit test

1. For any n € N, each term of the sequence (n3 — n) is divisible by
) 2, 3, 6 (b) 4, 6 (©) 2, 8 @) 3,9

2. The least positive integral value of k for which the terms of the sequence
10™ + 3 x 4™* 2 + k are divisible by 9, is
(a) 3 (b) 2 (© 5 (d) 4

3.(2n+ 1) < 2™ is true
(@ VneN, n=>3 (b)VneN, n=>22 (¢c) VneN, n=>1 (d) onlywhen n=3

4.Forany n = 2, n € N, the value of (1— 2%) (1— 312) (1— 4%) ...(1— n_12)
(a) =

Correct options

I.(a) 2.(c) 3.(a) 4.(a)

n+1

(b) < = () =22 @ >1

2n
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5. COMPLEX NUMBERS AND QUADRATIC EQUATIONS

1. If one root of x% + px +q = 0 is square of the other then

(@) p>-3pq+q—q*=0 (b) P> = 3pg—q+ ¢*=0
() P>+ 3pg+q+ q*=0 d) p*>—3pq+q+ q* =
2. If x2—=3x+2=0 then x19° — (2190 —1)x + (2190 - 2) =

(a) 0 (b) 100 (c) 99 d 1

3. If the equations ax? + bx + ¢ =0 and bx? + cx + a = 0 have both the roots in

common then the product of the roots is

(@ 1 (b) 2 () —1 (d 0
4. One of the roots of the equation (b —c)x?+ (c—a)x + (a—b) =0 is
c—a a—b b-—c c—a
(a) b-—c (b) b-c (C) a—b (d) a—>b

5.1f i=+—1 then Y13, (i7" + i?"*1) =
(@ —1—i (b) 1+i (c) i (d) —i

(cos O + isin )%
' (sin@ — icos 9)8

(a —1 (b) i (c) 1 (d)-i

7. A non-zero real value of x for which W {where i = v/—1} is purely real is
(a) 9 (b) 5 (c) V2 (d)1

8. The sum of the modulus and principal argument of the complex number % 1s
(a1 (b) —1 (c)m—1 (d) o

9. The argument of (1 —i)1%° {where i = V/—1} is
(@ 0 (b) —m/2 (c) m/2 d m

10. The value of igixgt ig;\/\? {where i = V—1} is
(a) 2 (b) 1 (c) 0.5 (d) 0.25

11. If the point z; = 1+ i where i = v— 1 is the reflection of a point z, = h + ik in the

line iz —iz =5 then the point z, is
(A 1+ 60 (b) 1+ 4i (c) 1+2i (d) 1+8i
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12.If z = x + iy {where i = v—1} satisfies the locus Re (%) = 0 then a point on the
locus is
V31 , , ,
(a)z=7—lz b)yz=1-1i (c)z=2+1i (d) z=2i

Correct options
1.(d) 2.(a) 3.(a) 4.(b) 5.(a) 6.c) 7.(c) 8.(a) 9.(d) 10.(b) 11.(b) 12.(a)
Unit test

1. If the difference between the roots of the equation x? + kx + 1 = 0 is strictly less than
V5, where |k| =2 then k €

() (=3,3) (b) (=3, =2JU[2,3)(c) (=0, =2]U[2,0)  (d)(-1,1)
2.1f x® + x>+ 1 =0 then x° + xig=

(@) —2 (b) 2 (c) -1 (d 1
3.If a, B, ¥ and & are the roots of x* + 12x%2 + 35 = 0 then Zl;%=

(a) 7/12 (b)y — 7/12 (c) 24/35 (d) — 24/35
4. Asquarerootof 3 + 4i is x +iy. Then x :y is

(a)2:1 (b)3:1 (c) 1:2 (d1:3
5.1f z; and 2z, aretwo complex numbers satisfying z + Z = 2|z — 1| and
arg(z, — z,) = % then Im (z, + z,) =

(a) 1 (b) 0 () 2 d —1

6.1f z, =3 +iV3 and z, = V3 +i then the quadrant in which z—l lies, is
2

(a) 11l quadrant (b) II quadrant (c) I quadrant (d) 1V quadrant
7. The set of points represented by |: j =1, z=x+1iy is
(a) the imaginary axis (b) the real axis (c) the origin (d) the line y = x

o 1-i\". e .
8. The least positive integer n such that (Tl) 1s a positive integer, is

(a) 8 (b) 6 (c) 4 (d) 2
Correct options

1.b) 2.b) 3.(d) 4.(a) 5.(c) 6.c) 7.b) 8.a)



6. LINEAR INEQUALITIES

10x -1

1. If S is the solution set of 4x — 3 > then the number of the distinct real roots of

the equation x* — 16x3 + x — 16 = 0, NOT belonging to S is
(a) 2 (b) 1 (c) 4 (d) 3

2. The water acidity in a pool is considered to be normal when the average pH reading of 3
daily measurements is between 8.2 and 8.5. If the first two pH readings are 8.48 and 8.35,
the range of third reading that will result in the acidity level being normal, is

(a) 82<x< 85 (b) 7.01 <x < 8.13

(c)8<x<9 (d) 7.77 < x < 8.67

2—- 3x

3. The set of values of x , NOT satisfying —5 < < 9 is{Here R is the set of all real

numbers}
-34 22 -34 22 34 22
)

@R-{=5 5 ®R-(55F) ©r-[5m 3] OF
4. The shaded region in the adjacent diagram is represented by the set of inequalities
(@) x+y <20 3x+2y=>48 (b) x+y =20, 3x +2y <48 Y

(c) x+y<20,3x+2y<48 (d) x+vy=>20, 3x+2y =48 <=3x+ 2y =48
<:x-|—y:20‘

5. In drilling world’s deepest hole, it was found that the temperature T in degree Celsius,
x km below the earth’s surface was given by T = 30 + 25(x — 3), 3 < x < 15. At what
depth will the temperature lie between 155°C and 205°C?

(a) 8kmtol1l0km (b)9kmto11lkm (c)4kmto5km (d)3kmto15km

6. Consider the following 4 statements.
(1) The graph of x > — 2 is the half plane not containing the origin.
(i1) The solution set of x —y < 0 includes the points lying on y = x.
(i11) The solution set of x —y < 0 includes the points lying below the line y = x.
(iv) The graph of x < 3 1is the half plane lying to the right of the line x = 3.
The number of TRUE statements in the above is
(a1 (b) 2 ()3 (d) 4

7. The set of all integral values of x satisfying both 4x + 3 > 2x 4+ 17 and 3x —5<—2

1S

() {1,2} (b) {} (©{12,3..} (d w
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8. The complete set of values of x satisfied by %2 > 2 is the interval

(a) (=12, —5) ®) (-1, -4) () (5, 12) (d) (=5, =)
9. The number of common integral values of x satisfying |x + 3| =10 and |x+ 2| <9 is
(a) 1 (b) 2 (©3 (d) 7

10. The set of values of x for which |x + 3| > |2x — 1] is
2 2 2 2

@ (o= U(5e) ®) (~o-Judh =) © (-45) @ (-3 4)
1. Let A={x:x?>+6x—7 <0} and B = {x : x? + 9x + 14 > 0}. Consider the
following statements. (i) ANB = (—2,1). (ii) A— B = (—7,—2). Then

(a) only (1) is true (b) only (i1) is true

(c) both (i) and (ii) are true (d) neither (i) nor (ii) is true
12. The number of integral solutions of the inequality x—; L >2 s

(a) 2 (b)1 (c) 4 (d)3
Correct options
1.b) 2.d) 3.(c) 4.(c) 5.(a) 6.a) 7.b) 8.(a) 9.(a) 10.(d) 11.(a) 12.(b)

Unit test

10x —1

1. If S is the solution set of 4x —3 > then the sum of the real roots of the equation

x* —16x3 + x — 16 = 0, not belonging to S is
(a) 17 ®) — 1 © 15 d) 0
2.If 2(x —1) <x+5, 3(x +2) > 2 — x then sum of the greatest and least possible

integral values of x is equal to

(a) 4 (b) 6 ()7 (d) 8
3. A function f(x) is defined for any x, for the values of x satisfying % < 2 then
number of integral points not belonging to the domain of f(x) is

(a) 4 (b) 3 (c) 5 (d) infinite

4. The amount of water added to 1125 litres of the 45% solution of acid so that the resulting
mixture will contain more than 25% but less than 30% acid content is x. Then

(a) 0 <x <300 (b) 562.5 < x <900

(c) 102.5 < x < 200 d5<x<16
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5. The number of integral values of x satisfying both [x — 1| <5 and [x| = 2 is

(a) 8 (b) 9 (c)7 (d) oo
6. The set of all values of x satisfying % >11is (a,b)VU(c, ). The value of a +
b+c=

(a) =7 (b) -8 (c) =9 (d) —6

7. The number of ordered pairs of positive integers (x,y) such that x +y < 4, is
(a) 4 (b) 5 (c) 6 (d) 8

8. The marks obtained by a student in first and second terminal examination are 52 and 45
respectively. The minimum marks the student should get in the third examination to have an

average of atleast 60 marks is
(a) 73 (b) 83 (c) 67 (d) 57

Correct options

1.(b) 2.b) 3.(a) 4.(b) 5.(a) 6.b) 7.(c) 8.(b)

Filler

Which of the following is NOT a subset of the solution set of |x? + 3x| + x? — 2 > 0?
@ (-0, =3) (b [-3,-f (©) [1/2,0) d (-1, 3)

Ans(d): If x> +3x > 0 then [x2+3x|] + x2—2 > 0
>x2+3x+x2-220=>2x24+3x—-22=0
>2x - 1Dx+2)=20 =>x < —-2o0rx == ..(1)

But x> +3x 20 =2x(x +3)=>0 2x=>0o0rx < -3 ..(2

.. (3)

N |-

N |-

Combining (1) and (2) weget, x < —3 or x =
If x2 + 3x < 0 then [x2 + 3x] + x2 -2 >0
> —x2-3xr+22-220 > -3xr-220=x< - (4

But x2 +3x <0 =2x(x +3) <0 = -3 <x<0 ..05
Combining (3) and (4) weget, =3 < x < =2 _(6)
Thus combining above (3) and (6) we get, (— o, —3)U [—3,—%] U [1/2,00).

From the options we see that (d) is not a subset of the solution set.
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7. PERMUTATIONS AND COMBINATIONS

1. The number of numbers between 99 and 1000 having 7 in its units place is
(a) 100 (b) 90 (c) 81 (d) 99

2. The number of ways in which some or all the n objects can be taken at a time is
(a) 2n (b) 2™ (c) 2" -1 (d 2n-1

3. The smallest natural number n such that n! is divisible by 990, is
(a 9 (b) 11 (c) 33 (d 9

4. The number of ways in which 6 persons can be arranged in a row so that 2 particular
persons are never together, is
(a) 72 (b) 600 (c) 60 (d) 480

5. Three married couples are to be seated in a row having six consecutive seats in a cinema
hall. Consider the statements (i) and (ii) :
(1) The number of ways of arrangements if spouses are to be seated next to each other is 48
(i1) The number of ways of arrangements if all the ladies sit next to each other is 144
(a) only (i) is true (b) only (ii) is true
(c) neither (i) nor (ii) is true (d) both (i) and (ii) are true
6. The 4 distinct English books, 5 distinct Kannada books and n distinct Hindi books are
arranged in a shelf so that the books of the same language are together. If the number of

arrangements is 103680 the value of n is

() 1 (b) 2 (c) 3 (d) 4
7. The number of permutations of the letters of the word ‘BASEBALL’ taken all at a time is
x. Out of these permutations if y is the number of permutations beginning with B and ending
with Lthen x —y =

(a) 298 (b) 4680 (c) 3720 (d) 336
8. If all the letters of the word SMELL are arranged as in the dictionary order, the rank of the
word SMELL is

(a) 56 (b) 58 (©) 59 (d) 57
9. The expression, *C; + 3.47C, + 3.%7Cs + *7Cy is
(a) *Cs (b) °'Cs (c) °°Cs (d) *°Cs
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10. Suppose that we want to form a group of 6 persons from a group of 8 persons. If the
person A is included in the group then another person B must be included. The number of

ways of forming the group of 6 is

(a) 18 (b) 36 (c) 30 (d) 22

11. A group consists of 4 girls and 7 boys. The number of ways can a team of 5 be selected
(a) if no girl is included, is 20 (b) if only one boy is included, is 2
(c) if 3 girls included, is 84 (d) if only one girl is excluded, is 64

12. The number of ways in which 6, ‘+’signs and 4, ‘-’ signs can be arranged in a line

< 2

such that no two signs are together, is
(a) 35 (b) 72 (c) 81 (d) 84
13. The number of different words that can be formed by jumbling the letters of the word
PUTTAPUTTI in which two P are not adjacent, is
8!

(a) ﬂ_gcz (b) ﬁ 963 (C) ﬁ 962 (d) 8 9C3

31.54!"
14. The sum of all the unit digits of the numbers formed by the digits 3,4, 5, 6 taken all at a
time is
(a) 108 (b) 144 (c) 200 (d) 68
Correct options

1.b) 2.(c) 3.(b) 4.(d) 5.(d) 6.) 7.(b) 8(b) 9.c) 10.(d) 11.(c) 12.(a)
13.(a) 14.(a)

Unit test

1. There are four candidates for one post in a company. The selection committee contains five
members. Each selection committee member should vote for one candidate only. The number

of ways in which the votes can be given, is
(a) 1048 (b) 1072 (c) 1024 (d) 625

2. A sequence of numbers a4, a,, as, ...,a, isdefinedby a; =2, a;, = %1 vkeN,

k )
k = 2. Then which of the following is FALSE?

1 1 kli(k + 2)
(@) a_k+ak+1= 2 (b) ax: ags =(k+1):1
2(k + 2) 5
(©) @r+ Qs = (k + 1)! (d) vV AkQAg+1 = Gt
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3. The possible number of numbers greater than 41000 that can be formed by using the
digits, is 1, 2, 3, 4, 5 only once, is
(a) 41 (b) 48 (c) 50 (d) 55

4. The number of ways in which the letters of the word GLOOMY be arranged so that the two
O’s are not together, is
(a) 360 (b) 240 (c) 600 (d) 480

5. If 36Cn+ 2 = 36C2n_ 2 then nCw =
(a) 28 (b) 66 (c) 42 (d) 54

6. If 20 lines are drawn in a plane such that no two of them are parallel and no three are
concurrent then the number of points of intersection of the lines is
(a) 96 (b) 190 (c) 380 (d) 40

7. There are 10 persons named, P;, P,, Ps, ..., P;g. Out of 10 persons, 5 persons are to be
arranged in a line such that in each arrangement P; must occur where as P, and P; do not
occur. The number of possible such arrangements is

(@) 7C,. 4! (b) 7C5.3! (c) 7C,4.5! (d) 7C5. 2!

8. There are three parallel lines in a plane. A total of m points are marked on the first line, n
points on the second line and p points are marked on the third line. The maximum number of
triangles that can be formed from these points is

(a) m+ n+ kC3 _ mC3 _ nC3 _ kC3 (b) m+ n+ kCS + mC3 + nC3 + kC3

(C) m+ n+ kC3 _ mC3.nC3. kC3 (d) m+ n+ kCS _ mC3 _ nC3 _ kC3 -3
9. In how many ways can the letters of the word “GARDEN” be arranged so that in each word

the vowels appear in alphabetical order?
(a) 120 (b) 240 (c) 360 (d) 480

10. The number of permutations of n different things taken r at a time such that two specific
things are together is
(a) r — DL 2C, _, (b) (r—=2)1.21.""2%C,. _,
(c)(r—1Dr.2L""2%C, _, (d) rt.2L.""2C, _,

Correct options

1.(c) 2(d) 3.b) 4.(b) 50) 6.(b) 7.) 8.) 9.() 10.c)
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8. BINOMIAL THEOREM

LIf (1—ax)® =1—15x+90x? —270x3 +--- then a+n =
(a) 3 (b) 2 (c) 8 (d) 7

2. In the expansion of (x + a)™ if the sum of the odd terms is denoted by O and the sum of

the even terms is denoted by E then 0? — E? =
(a) (x* +a®)" (b) (x + @)™ — (x —a)*"
(c) (x* —a*)" (d) (x + a)*" + (x — a)*"

3. The remainder obtained when 25%° is divided by 13 is
(@0 (b) 12 ()1 (d 9

n
4. The value of n if the coefficients of x” and x® in the expansion of (2 + g) are equal, is

(a) 55 (b) 54 (c) 15 (d) 14
. . : 1 1\11 . :
5. In the binomial expansion of (E x? — ;) , the 5% term from the right end is

11 x 11 X 11 X 11 X
(a) —'"Cs.3 (b) —1Cy— (€) "Cprs (d) G55

2

(a) 15 (b) 13 ) 14 (d) 21

15
6. The term independent of x in the expansion of (3x — xi) is NOT divisible by

8
7. If the middle term in the expansion of (Z + 2) 1s 1120 then n =
(a) 2 (b) 4 (©)3 (d1

8. The coefficient of x in the expansion of
A+x2+Q+0)*"+A +x)°++0Q + 0% is =

() 4093 (b) 4092 () 404 (d) 406
9. The coefficient of x°° in the expansion of (1 + 2x + x2)50 is

100! 100! 100! 100!

@) Sor ®) st (©) (501)2 @) Zor

10. The ratio of the coefficients of two successive terms in the expansion of (1 + x)?* is 4.

The ranks of the terms are
(a) 20, 21 (b) 19, 20 (c) 18, 19 (d) 21, 22

)213, when

11. Sum of the first 107 coefficients of the terms in the expansion of (1 + x
arranged in ascending powers of x, is

(a) 2212 (b) 2214 (c) 2197 (d) 2206
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12. Consider the binomial expansion of (1 + x)?™* 1. The mean of the coefficients of the

two middle terms is

1 1
(a) 2n + 2Cn+ 1 (b) E 2n + ZCn (C) E.211 + ZCn+ 1 (d) 2n + ZCn

Correct options
l.c) 2.(c) 3.b) 4.(a) 5.(b) 6.a) 7.(a) 8(b) 9.(c) 10.(a) 1l.(a) 12.(c)
Unit test

1. The first three terms in the expansion of (a + b)™ are 729, 7290 and 30375
respectively. Which of the following is TRUE?
(A n=5 (b) a=4 (c) b=3 (d a+b+n=14

2 15
= £) is 15Cs then k =

2. The term independent of x in the expansion of ( > -

(2) 0 (b) +2V6 ) +V6 d) + ﬁ

9
3. The two middle terms in the expansion of (g + %) are equal when

(a) x =2p (b) p =2x (c) p? = 2x? (d) p* = x?
4. If in the expansion of (1 + a)" the coefficients of a”~ !, a” and a”* ! are in arithmetic
progression, then (n — 2r)% =

(A n—2 (by n+2 (c) 2n—2 (d) 2n+2

n
5. The coefficient of % in the expansion of (1 + x)" (1 + i) is

(©)

(2n)!
(n- 1)\.n!

(2n)! (2n)!

(2n)!
@) T (b) aoors D aToime o

nln!

6. The sum of all the binomial coefficients in the binomial expansion of (a + b)™ is 2048.

The greatest binomial coefficient is

(a) 1048 (b) 462 (c) 1800 (d) 924
7.1f Cy, Cy, Cy, ..., C3¢ are the binomial coefficients of order 30, then
12438 455 4.4 292
"Co C, "Cy "Cag
(a) 240 (b) 105 (c) 120 (d) 210

Correct options

1.(d) 2.c) 3.d) 4.(b) 5.(d) 6.b) 7.(a)
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9. SEQUENCES AND SERIES

1. If the reciprocals of the numbers 0.272727 ..., x, 0.727272 ... are in A.P. then x =
(a) 48/121 (b) 24/121 (c) 48/11 (d) 24/11

2. A carpenter was hired to build 192 window frames. The first day he made five frames and
each day there after he made two more frames than he made the day before. The number of
days he took to finish the job is

(a) 15 (b) 10 (c) 11 (d) 12

3. An A.P. contains 2n + 1 terms. The ratio of the sum of all odd terms to the sum of all even

terms in the simplest form is a : b where a and b are relatively prime. Then a + b =

(a) n by n+1 (c) 2n d2n+1
4.1f a, b, c arein G.P. then Z: b _
(a) ¢/b (b) a/c (c)b/a (d)b/c

5. A sequence of numbers a4, a,, as, ...,a, isdefinedby a; =2, a, =5a,_4, VN EN,
n > 2. Then which of the following is FALSE?
(a) fourth term of the sequence is 250 (b) a, = 2x5""1

(¢) a4, ay, as,...is a G.P. with the common ratio 5 (d) ap_, = 5x2"

6. The lengths of three unequal edges of a rectangular solid block are in G.P. The volume of

the block is 216 cm3 and the total surface area is 252 cm?. The length of the longest edge, is

(a) 6 (b) 12 (c) 32 (d) 16
7.1f a, b, c are three unequal numbers in A.P. and if a, b —a, ¢ —a are in G.P. Then a :
b:cis

(@) 3:2:5 (b) 1:3:5 (c) 2:3:4 (d1:2:1

8.If x, 2y, 3z arein A.P. and x, y, z are in G.P. then the sum of all possible values of the
common ratio of the given G.P is

(@ 2/3 (b) 4/3 (c) 1/3 (d) 1

9. In a G.P. of positive terms if each term is A.M. between the next two terms and if 10"

term is x then the 20" term is
(@) x (b) 10x () 20x (d) 100x

10.If a, b, c are positive numbers then (a + b)(b + ¢)(c + a) is
(a) > 8abc (b) < 2abc (¢) = 4abc (d) = abc
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11. The sum of the series 1+ 3x + 5x% + 7x3 + -+, 0 <x < 1, up to infinity is

1 1+ x 2—-x 1
(@) T— b) T2 ©) T2 d) 7=
12. Let S, = Y= {tx where t, =1 + 3 + 5 + - to k terms. Then S;49 =
(a) 5050 x 201 (b) 1010 x 67 (c) 5050 x 67 (d) 1010 x 201

13. The 30" term of the series 1 + 5 + 12 + 22 + 35 + -+ is
(a) 1440 (b) 2670 (c) 1335 (d) 2880

14. If the sum to n terms of L + L + L + ...1S 2 then value of n is
2.5 5.8 8.11 19
(a) 4 (b) 2 (c)8 (d) 12
Correct options
l.a) 2.(d) 3.(d) 4.(d) 5.d) 6.b) 7.b) 8(b) 9.(a) 10.(a) 11.(b) 12.(c)
13.(c) 14.(d)
Unit test

1. If the sum to m terms of an A.P. is equal to the sum of either the next n terms or next p
m+n_ m+p

terms then
m-n m-p

(@ p:n (b) n:p ©(mp+1):(mn+1) (d p®: n?
2. In a G.P. of even number of terms the sum of all terms is 5 times the sum of the oddth
terms. The common ratio of the G.P. is

(a) —2 (b) 4 (c) 2 d —4
3. A manufacturer reckons that the value of a machine, which costs him 15625, will

depreciate each year by 20%. The estimated value at the end of 5 years, is
(a) 4290 (b) 35120 (c) 6240 (d) %3760

4. The coefficient of x* in the expansion of (1 + 2x + 3x2 + 4x3 +---)V/2 is
(a) 1/4 (b) 1/16 © 1 (d) 1/128

5. If a(%+%), b(%+ %) and c(§+ %) are in A.P. then a, b, ¢ arein

(2) A.P. (b) G.P. (c) H.P. (d) A.G.P.

6. The minimum value of 4* + 41~ % is
(a) 24 (b) 4 ©) 2 1

7. The sum to n terms of 1% + 3% + 52 4+ ---is  1330. The value of n is
(a) 18 (b) 20 ©) 9 d) 10
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8. The nt" term of the series 1 + 3 + 7 + 13 + 21 + -+ is 10101. Then n =

(a) 99 (b) 100 (c) 101 (d) 102
9. The sum to n terms of —.= + i.% +i.i3 + - =
1272 23722 ' 3472
1 1 1 1
@ 1--= (b) 1 - (n+ 1).2n © 1+ (n+ 1).2n @1+ 5

10.If a, b, ¢, d are four distinct positive quantities in A.P. then
(a) bc? > ad? (b) bc < ad (c) bc > ad (d) bc? < ad?

Correct options
l.a) 2.(b) 3.b) 4.(c) 5.(a) 6.b) 7.d) 8.(c) 9.0b) 10.(c)
Filler

The sum of three numbers in G.P. is 56. If we subtract 1, 7, 21 from these numbers in that
order, we obtain an A.P. The second number is
(a) 32 (b) 8 (c) 16 (d) 64

Ans(c): Let a, ar, ar? be the three given numbers. Given a + ar + ar? = 56.
Also by the given condition, a — 1, ar — 7 and ar? — 21 arein A.P.

Thus (a—1)+ (ar?— 21) =2(ar —7) = ar?—2ar + a = 8.
a+ar+ar2:5_6 a(l +r+71?)
ar? - 2ar + a 8 a(r? - 2r +1)

>6r2—15r+6=0 =2r’—5r+2=0 = Qr —1)(r —-2)=0
1
>r =2 -
2
Bytaking =2 in a+ar+ar? = 56 weget, a+2a+4a =56. ~.7a=56. ~a =

8.

Thus =7 21+r+71r2=70%-2r +1)

By taking r=% in a + ar+ ar? = 56 weget, a + %+ %= 56. . —=56.
a = 32.
When 7 = 2, a = 8, the required numbers (a, ar, ar?) are 8, 16, 32

when r = %, a = 32, the required numbers (a, ar, arz) are 32, 16, 8.
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10. STRAIGHT LINES
1. Consider the parallelogram formed by the four points A(1,2), B(4,y), C(x,6) and

D(3,5) taken in order. The area of the parallelogram (in sq. units) is
(a) 5/2 (b) 5 (c) 7/2 (d) 7
2. The ends of the base of an isosceles triangle are at (2a,0) and (0, a). One side is parallel
to y-axis. The third vertex is
(a) (a, 5a/2) (b) (2a, 3a/2) (c) (a, 3a/2) (d) (2a, 5a/2)
3. Consider the line AB joining A(3, —4) and B(— 2, 6) and the line CD joining the points
C(—=3,6) and D(9, —18). Then
(a) AB is perpendicular to CD (b) AB is parallel to CD and are not coincident
(¢) AB coincides with CD (d) AB and CD are inclined at 45°

4. A ray of light coming from the point (1, 2) is reflected at a point A on the x-axis and then
passes through the point (5, 3). Then A is

(@) (=3,0) (b) (18/5,0) (c) (13/5,0) (d) (=7,0)
5. The equation of the altitude through A of the triangle formed by the points A(0, 4),
B(—3, 0)and C(3, 0) is

(@ x =0 (b) y =0 () x =3 (dy=4

6. The line having length of the perpendicular from the origin as 4 units and having the
inclination of the perpendicular to the line from the origin with the positive x-axis as 30°,

passes through
@ (2,V3) () (1,V3) ©) (V3,5) @) (v3,3)

7. The portion of the line intercepted between the coordinate axes is divided by the point
(=5, 4) intheratio 1: 2. The equation of the line is
(a)8x+5y+20=0 (b)8x —5y+60=0
C)2x+y+6=0 (d x+2y—3=0

8. The value of k for which the equations 3x —y = 8 and 9x — ky = 24 will have
infinitely many solutions, is

(a) 3 (b) 1 (c) 4 (d) 9

9. If the point (a, a) lies between the lines |x + y| = 2 then set of all possible values of a

1S

(a) (-1,1) (b) (—2,2) () (—1/2,1/2)  (d) (—1/v2,1/V2)
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10. The equation of the line passing through the origin and through a point of trisection of the

portion of the line 3x + y = 12, intercepted between the axes, is
(@) y =2x (b) y =3x (c) y =6x (dy =x
11. The angle 6 between the straight lines (m? —mn)y = (mn + n?)x + n3 and
(m? + mn)y = (mn — n?)x + m3 where m > n, is given by

(b) tan 8 =27 (o) tan 0 = 2 (d) sin 6 = —

2,2
(a) sinf = -1

m4 — n4 m2 — n2

12. The line passing through the point of intersection of the lines x -y + 1 = 0 and
3x + y- 5 = 0 and perpendicular to the first line, contains the point

(@) 3,-2) (b) (1,-4) () (7,-3) d (5,-2)
13. The equation of the base of an equilateral triangle is x + y = 2 and the third vertex is (2,
— 1). The length of the side of the triangle is

()2/3 (b) 2v3 (c) V6 (d) V6/2
14. The distance between the lines 3x +4y =9 and 6x + 8y = 151is % where a and b
are relatively prime. The value of b —a =

(a) 4 (b) 7 (c) 13 (d 9

15. If the length of the perpendicular dropped from (a, b) on a line with intercepts a and b
on the axes is unity then
(a) a® — b? =1 (b)ya—»b =1 (c)a+b =1 (da?+b2=1

Correct options

1.d) 2.d) 3.b) 4.(c) 5.(a) 6.(c) 7.b) 8.a) 9.a) 10.c) 11.(b) 12.(d)
13.(a) 14.(b) 15(d)

Unite test
1.Let 0 =(0,0), A= (2,3)and B = (6,9) be three points such that O divides AB

externally in the ratio m : n. The point € which divides AB internally in the ratio m : n is

(@ (2, 7/2) (b) (3, 9/2) (c) (4, 6) (d) (2, 6)
2. The incenter of the triangle formed by the points A(l, \/§), B(0,0) and C(2,0)is
(a) (1, V3) (b) (1, 1/V3) ) (2, V3) @ (2,1/V3)
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3.P; and P, are two points on the two lines given by y = +/3|x| + 2 at a distance of 5
units from the point of intersection of the two lines. The foot of the perpendicular drawn from
the points P; and P, to the internal angle bisector of the two lines is

5\/5) 5\/§)

@ 02+3) w2+ ©@02-%F) @ (02-3)

4. If the slope of the line passing through A(3, 2) is % then the points on the line at a

distance of 5 units away from A are

@) ((7,-2), (=1, 1) (b) (=7,-2), (=2, 1)

©) (7, 5), (1, 1) d (7 5), (=1, -1)
5. The distance of the line 4x + 7y + 5 = 0 from the point (1,2) along the line
2x —y =0 1is

(a) 23V5/4 (b) 23v5/2 (c) 23vV5/9 (d) 23v5/18
6. Equation of the line passing through (acos36, asin30) and parallel to

x.sec 8 +y.cosecd =a is x.sinf@ +y.cos @ =c then ¢ =

() — za.sin20  (b) sa.sin 20 (c) ;a.cos 26 (d) — sa.cos 20

7. The angle between the lines y = (2 - \/§)(x +5) and y = (2 + \/§)(x —7)is

(a) 90° (b) 45° (c) 30° (d) 60°
8. The equation of the diagonal of the quadrilateral formed by the lines x =0, y =0, x +
y=1and 6x + y = 3, passing through the origin, is

@ 2x +3y =0 ((b)2x-3y =0 (c)3x-2y =0 (d3x +2y =0

9. The equation of the line passing through (1,0) lying at a distance of g from the origin
is (@)V3x—y—+v3=0o0r V3x+y++/3=0

b)V3x—y—+v3=0o0r V3x+y—+v3=0

©)V3x+y—+V3=0o0r V3x+y+V3=0

(d)V3x—y++v3=0o0r V3x+y++V3=0
10. The end points of the base of a triangle are (2,-1) and (3, -4). The locus of the vertex
of the triangle, if the altitude from the vertex is V10 , is

@ 3x+y+5=0 b)3x-y-7=0 (¢)3x+y+15=0 (d)3x-y-15=0
Correct options

1.b) 2.(b) 3.b) 4(d) 5 6.0b) 7.(d 8.) 9.(b) 10.(a)
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11. CONIC SECTIONS

1. A circle passing through (3, — 6) touches both the axes. The difference of the x-
coordinates of the centers of the possible circles is
(a) 8 (b) 18 (c) 12 (d) 14

a(l —t?)
1+ t?

2. The locus of the point (x, y) where x = and y = where t is a parameter

a
1+ t2
and a > 0, is a circle centered at (h, k) having radius r. Then h+ k +1r =

(a) a/2 (b) V2a (c) 2a d) a
3. The number of common tangents that can be drawn to the circles

x2+y?2—4x—6y—3=0and x2+ y?+2x+2y—1=0 is

(a) 4 (b) 2 (c)3 (d1

4. The equation of the parabola having directrix at x = 0 and focus at (6,0) is
(a) x2— 12y +5=0 (b) x2— 12y +36 =0
(c) y>— 12x+36 =0 (d) y2— 12x+5=10

5. Which of the following is FALSE with regard to the parabola x* = — 8y?
(a) focusis (0, —2) (b) directrix is y = 2
(c) length of the latus rectum is 16 (d) vertex is (0,0)

6. In the parabola y? = 4ax, the length of the chord passing through the vertex and inclined

to the x-axis at /4 is

(a) 4aV2 (b) 4a (c) 2av2 (d) 2a
7. The distance of A(p, q) lying on the parabola y? = 8x from its focus is 4. The value of
p+lql=

()8 (b) 2 (c) 4 (d) 6

8. If the major axis of an ellipse is double the minor axis and the length of latus rectum is 3,

then the distance between the two foci is
(a) 2v/3 (b) 4V3 (c) 8V3 (d) 6v3

9. If the focal distance of an end of the minor axis of an ellipse centered at the origin is k and

the distance between the foci is 2h, then the equation of the ellipse is
2

x2 y? _ x? y? _ x yz_ x2 y? _
(a) ﬁ-l-kz—hz =1 (b) ﬁ-l-hz—kz =1 (C) ﬁﬁ'?—l (d) ﬁ+k2+h2_1
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10. If the angle between the lines joining the foci of an ellipse to an extremity of the minor

axis 1s 90°, the ratio between the major axis and minor axis is

(@) 2v2:1 (b) V2:1 (c) 2v2:3 (d) 4V2:3

11. Which of the following is FALSE with regard to the hyperbola, 9x% — 16y? = 144?
(a) Two vertices are (+ 4, 0) (b) Eccentricityis = 5/4
(c) Two foci are (£ 5,0) (d) Length of the latus rectum = 32/3

12. The locus of the point of intersection of the lines V3x — y — 4+/3k = 0 and
V3xk + yk — 4+/3 = 0, where k is a parameter is

(a) acircle (b) aparabola (c) an ellipse (d) ahyperbola
13. The eccentricity of a hyperbola is V3. The eccentricity of the hyperbola conjugate to the
given hyperbola is

(a) /5/2 (b) v4/3 (c) /3/2 (d) ¥v5/3

. . x? y2 x? y2 1 ..
14. The foci of the ellipse, — + = = 1 and the hyperbola, — — == = — coincide then
16 b 144 81 25

b? =

(a) 7 (b) 5 (©)9 (d)1

Correct options

I.c) 2.d) 3.b) 4.(c) 5.(c) 6.(a) 7.(d) 8.(d) 9.(a) 10.(b) 11.(d) 12.(d)
13.(c) 14.(a)

Unit test

1. From any point on the circle x? + y% = r? tangents are drawn to the circle,

x% 4+ y% = r?sina. The angle between them, is

(a) 4a (b) a/2 (c) a (d) 2«

2. The equation of the chord of the circle x? +y% - 2x - 30 = 0 bisected at (0, 2) is
(@A 2x+y+2 =0 b)) x-2y +4 =0

(c)2x-y +2=0 dx+2y-4=0

3. Acircle C has center at (0,1) and it touches x? + y% + 4x — 2y — 20 = 0 internally.
The radius of the circle C is
(a) 4 (b) 7 (c) 5 (d) 3
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4. The equation of the parabola having (0,4) and (0, 2) as vertex and focus respectively, is

(@) x> — 6y+24=0 (b) x> +8y—32=0
(c) x2— 2y+8=0 (d x2— 4y+16=0
5. If the vertex of the parabola y = x? — 8x + c lies on the x-axis then ¢ =
(a) 16 (b) —3 (c) —4 (d) 12
2
6. The equation, 10x_ —t T = 1 represents an ellipse, if
(a) k <4 (b) k>4 (c) k<8 (d k>8

7. If the eccentricity of an ellipse is g and the distance between the foci is 10, then the length
of the latus rectum =
(a) 13/2 (b) 39/4 (c) 39/2 (d) 13
8. The equation of the normal to the hyperbola, x? — y2 = —3 at (0, V3) is
(@) x =3 (b) y=+3 () x=0 d y=0
9. The equation of the hyperbola having foci at (0, ++/10) passes through (2, 3). The

length of the transverse axis is
(a) 2V3 (b) 2vV10 (c) 2v5 (d) 2v6

10. A circle passes through (0,0), (a,0) and (0, b). Then which of the following is FALSE?
(a) centeris (a,b) (b) equation of the circleis x%2+ y? — ax — by =0
(c) radius of the circle is %m (d) centeris (a/2,b/2)

Correct options
1.(d) 2.(b) 3.(d) 4.b) 5.(a) 6.(a) 7.(b) 8(c) 9.(c) 10.(a)
Filler

The vertices of a hyperbola centered at the origin are (0, £ 7) and e = g. The difference

between the focal distances of a point on the hyperbola is
(a) 7 (b) 14 (c) v343/3 (d) 2v343/3

Ans(b): Two vertices lie on the y-axis. .- the transverse axis lies along the y-axis.

« b = 7. Also eccentricity, e ==. =~ a? = b2(e2—1) =49 (1—6 - 1) =49 x. =3
3 9 9 9

2
— 2 = _ 1. The difference between the focal
343/9 49

- equation of the hyperbola is

distances is equal to the length of the transverse axis = 2b = 14.
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12. THREE DIMENSIONAL GEOMETRY

1. Which of the following is FALSE?
(a) (2,3,4) lies in the first octant (b) (—1,2,4) lies in the second octant
(¢) (—2,—4,7) lies in the third octant (d) (4,2,-5) lies in the fourth octant

2.Let A, B, C be the feet of the perpendiculars drawn from the point P(—5, 3, 7) on the yz,
zx and xy planes. Then the sum of the coordinates of
(a) Aand Bis10 (b) Aand Cis 6 (c) Band Cis 8 (d) A,Band Cis 10

3.Let A, B, C be the feet of the perpendiculars drawn from the point P(3,4,5) on the x-, y-
and z-axes and O is the origin. Then

(a) PA=141 (b) PB =34 (c) PC =25 (d) OP =5V2
4. The length of the longest piece of a string that can be stretched straight in a rectangular

room whose dimensions are 10,13, 8 units is

(a) 15 (b) 17 (c) V324 (d) V333
5. The point equidistant from the points 0(0,0,0), A(L,0,0), B(0,m,0) and C(0,0,n) is
(a) (0, 0, 0) () (2, 2m, 2n)  (¢) (I, m, n) @) (L/2, m/2,n/2)

6. The ratio in which the point A(0, —1, —7) divides the line joining the points B(2,1,—9)
and C(6,5,—13) is

(a) 1:2 externally (b) 1:3 externally (c) 1:2 internally (d) 1 : 3 internally
7. The coordinates of the point which is five-sixth of the way from A(—2,0,6) to
B(10,—6,—12) are

(@) (8 5, 9) (b) (8, =5, —9) () (=8 -59) () (8 5 -9)
8. If the midpoints of the sides of a triangle are (1, 2, —3), (3, 0, 1) and (—1, 1, — 4)
then the centroid of the triangle is

(@ (1, 1, —2) (b (1, 1, 2) (¢) (1,-1, 0) (d(, 1, —2)
Correct options
I.(d) 2.d) 3.(d) 4.(d) 5.(d) 6.b) 7.(b) 8.(a)
Unit test
1. Let A, B, C be the feet of the perpendiculars drawn from the point P(— 5,3, 7) on the

yz, zx and xy planes. Then PA + PB + PC =
(a) 15 (b) 5 (c) 81 d 9
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2. Consider the parallelopiped with vertex at (3, 5, 6), placed in the first octant with
diagonally opposite vertex at the origin, having edges along x-, y- and z-axes. Then which of
the following is NOT a vertex of the parallelopiped?

(a) (0,5,6) (b) (3,0,6) () (0,0,3) (d) (0,5,0)
3.If P(x, y, z) is apoint on the line joining the points (3, 2,—1) and (6, 2,—2) and if
x =05 then y =

(a) =3 (b) 2 (c) —4 (d =5
4.Let A(3,2,0), B(5, 3, 2) and C(—9, 6, —3) be three points forming a triangle. The
internal bisector AD of angle BAC, meets BC in D. The coordinates of D are

38 57 17 38 57 17 38 57 17 38 57 17
@G w OFewn 0@ o ©6ko0
5. If the distance between the points (a,0,1) and (0,1,2) is V27 then a =
(a) £v29 (b) + V24 () £5 (d) £v2
6. The equation x? + y? = 0 in the three dimensional system represents
(a) the space (b) z-axis (¢) xy-plane (d) origin
Correct options
1.) 2.(c) 3.b) 4.(d) 5.(c) 6.(b)
Filler
The point on the yz plane which is equidistant from the points A(2,0,3), B(0,3,2) and
€(0,0,1) is
(a) (O, 2, 3) (b) (0' 1, 3) (C) (0' -1, 3) (d) (Or -2, 1)
Ans(b): Let P(0,y,z) is the required point.
Then PA? = PB? = 2%+ y?+ (z—3)?2 = 02+ (y —3)* + (z—2)?
=>4+ y2+ 22+ 9-6z = y*+ 9—-6y+ z°+4—4z
=2 6y—2z=0 =3y—z =0 ...(1)
Also PB? = PC? = 0%+ (y—3)2+ (z—2)% = 0>+ y?+ (z—1)?
= y2+ 9—-6y+ 224+ 4—4z = y?+ z2+1-2z
= —6y—2z2=—-12 =3y +2z=6 ...(2)
Solving (1) and (2) we get, y =1, z = 3. . required pointis P(0,1,3).
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13. LIMITS AND DERIVATIVES
(Vx-1)(2x—3) _

1. lim >
x—>1 2x“+ x— 3

(a) —1/10 (b) 1/10
2. lim V2x + 3h—vV2x _

‘ h—-> 0 2h o

(a) 3/V2x (b) 3/2v2x
3 lim 1- sin)z—c _

" xom cosg(cosi—c— sin%)

(a) 2v2 (b) V2

. cot?x — /3cot x
4. lim — =
x> m/6 sin (3_ x)

(a) 2v3 (b) 4V3

. 8x — 3 4x%+1
5. lim - =
1 [2x —1 4x2 — 1

x—>=
2

(a) 3/2 (b) 7/2

(x=3)7/*- (a - 3)7/*

6. For a > 3,if Lim (

X—>a

() 3 (b) 4

X —a

7. lim (x —1).tan = =
x—-1 2

(a) — m/2 (b) m/2

(sin 2x + a.sinx
x3

8. If lim

x—> 0

(a) 1 (b) —1

sin [x] [ ]
9.Let f(x) =4 1’
0, [x]=0

the following is NOT true?
(@) lim f(x) =0
(¢) lim f(x) =0
x— 0
10 lim V1 — cos 6x
’ x—>1/3 \/E(g— x)
(@ =-3 (b) =3

) is finite then a =

) —1/5

(c) 3/4V2x

(c) 2

(c) 4

() 5/2

7
)—Zthen a=

(¢)5

(c) —2/m

(c) 2

d) 1/5

(d) 3/8Vx

d) 1/v2

() 2

) 1

(d) 8

(d) 2/m

d) —2

(b) xl_i)rré_ f(x) =sin1

(d) lim0 f(x) does not exist
X —

(c)=2v2

(d) does not exist

, where [.] indicates the greatest integer function. Which of
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1. lim (” 2") -

n-oo \1+ 3n
(a)3 ®0 (c) 2 (d) 6
12.  lim [(1 + n)(1+ 2n)(1k+ 3n)..(1 + kn) _
n— oo n
(a) k! (b) (k- 1)! ) 0 (d) 1
. 1+ 4+ 7+-tonterms) _
13. nh—r>noo (1 +3+5 +~~~tonterms) o
(a) 3/5 (b) 1/2 (c) 9/2 (d) 3/2
_ 1/4 1/2 _ .1/4 ay _
4.0 y = (1+ xV*)(1 + x/2)(1 = x/*) then —= =
(a) 1 (b) — 1 () 0 (d) —2x
15. 1f i{Hx—zﬂf} =ax+b then a+b =
dx 1+ x +x
(@ -1 (b) 2 ()1 (d —2
d (x5—cosx\ _ 5x*f(x)- x5f'(x)+ 1 .
16. It E( sin x ) o sin?x then f(x) o
(a) sinx (b) —sinx (c) cosx (d) —cosx

17.1f 5. f(x) +3.f(§) = x+ 2then f'(1) =
(a) 1/2 b) —1 (© 1 d) 2

{flx+ WY - {f(0))?
2h -

@ fG) - flx) b f+ f'(x) (o) f(x).f'(x) (d) 2f(x).f'(x)

18. If f(x) is differentiable then the value of hlimo

(a+ h)?sin(a+ h)— a’sina

h—- 0 h
(a) a®.cosa+ 2a.sina (b) a.cos a + 2sina
(c) a’.sina + 2a.cos a (d) a.cosa + 2.sina

20.1f £(2) = f'(2) =4 then 1imzM =
X =

x — 2

(@)1 (b) 12 (c)8 (d)6
21.If % <x< %ﬂ then ;—x\/1 —sin 2x is

(a) sinx —cos x (b) cos x —sinx (c) cosx +sinx (d) —cosx—sinx
Correct options

1.a) 2.c) 3.d) 4.b) 50b) 6.0) 7.() 8(d) 9.(d) 10(d) 11.(b) 12.(a)
13.(d) 14.0b) 15(c) 16.a) 17.(a) 18.(c) 19.(a) 20.(b) 21.(c)
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Unit test

x7—2x5+ 1

1. yliinl x3— 3x2+ 2 -
(a) -1 (b) — 4
. va+ 2x - V3x
2. lim —————= =
x—>a V3a+ x— 2vJx
(a) 2/3V3 (b) 1/2v3

. sin(a+ b)x + sin(a— b)x — sin2ax
3. lim =

()5 (d)1

(c) 1/3V3 (d) 2v3
(c)b/2 (d)0

(c) 3/2 (d) —3/2
(c) 2 d) 7
(c)1 (d) 1/m

(c)is 1 (d) does not exist

x-0 cos 2bx — cos 2ax
(a) a/2 (b) (a+b)/2
4. nli—>moo Xr=1 (1 —rnz) -
(@) —1/2 (b) 1/2
Looxt -V
5. J}linl v
(a) 1 (b) 4
. x%.cosx
6. 9}1310 1- cosx
(a) m/2 (b) 2
7. 111‘{1/3 [2x — 1], where [.] denotes greatest integer function,
X =
(a)is 0 (b)is —1
8. lim (x+y)sec(x+ y)— xsecx _
’ y—-0 y

(a) sec x(tan x + sec x)
(c) secx(x.tanx + 1)

- 4x 4x

(b) sec x(tanx + 1)
(d) sec x(x.tan x + sec x)

4x2 — 4x2

@ T ®) © o @ ez
10.1F f(x) = 22222 and f'(x) = A“’ic":d‘i'js"x’;; ¢ then AB =

(a) abcd (b) cd (c) ab d 1
11.If f(x) =|cosx —sinx| then f’ (g)

(a) -2 (b) 0 (o) B+ @ —1
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12. Let g(x) =x3—4x+6.If f'(x) =g'(x) and f(1) =2 then f(3) =

(a) 16 (b) 18 (c) 22 (d) 20
13. If lim (sin nx.cot i) = 2 then the greatest integer not greater than n is
x—- 0 \/§
(a) 2 (b) 0 (c)1 (d) 4
n.cos x x #: E
4.0 F) =172 " 72 and lim f(x) =f(5) then n =
3, X = E X - 72_1: 2
(a) 12 (b) 6 ()1 (¢) 5
. x*— 4 _
e e
(a) —8/5 (b) 8/5 (c) 4/5 (d) —4/5

Correct options

1.(d) 2.@a) 3.d) 4.() 5.(d) 6.0) 7.(b) 8.() 9.(b) 10.a) 11.(c) 12.(d

13.(c) 14.(b) 15.(b)
Filler

. tan?x — tanx
x> m/4 cos (x + Z)

(a) —2 (b) —4 (c) 4 (d) 2
Ans(a): lim tan?x — ta:x — lim tan x.gttan x' - 1)' ,
x> Tm/4 cos (x + Z) X - /4 COS X.COS 7 ~ Sinxsing
sinx sinx — cosx
— tan x'(cosx _ ) = lim tan x( cosx )
x —>m/4 COS x.cos% — sin x.sin% x > /4 cos x% — sin x.\/%
— lim 1tan x.(sin x'— oS Xx) — lim —1 tan x _ ; 1 Y
x->1/4 \/—E(cos X — sinx).cos x x> T/4 7€0S X NGV
2. lim (2% 4 3% + 4*)V/x =
X — 00
(a) 4 (b) 3 (c) 2 (d)1

X

Ans(a): lim (2% + 3%+ 4)1% = lim (41)1/%, {(%)x + G)x +1}
—4.0+0+1) =4
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14. MATHEMATICAL REASONING

1. Which of the following is NOT a mathematically acceptable statement?
(a) A square has all its sides equal (b) A triangle has three sides
(c) y+9=7 (d) 0 is acomplex number

2. Given below are two statements p : 25 is a multiple of 5, g : 25 is a multiple of 8.
Statement (i): p or q is true. Statement (ii) p and q is true. Then
(a) only (i) is true (b) only (ii) is true
(c) both (1) and (ii) are true (d) neither (i) nor (ii) is true

3. The negation of ‘x +y =y + x and 29 is a prime number’ is
(a) x+y # y+xand 29 is not a prime number.
(b) Itis not true that x +y = y + x or 29 is a prime number.
(c) Itistrue that x + y = y + x or 29 is a prime number.
(d) x+y #y+x or 29 is not a prime number.

4. In which of the following options, one statement is NOT equivalent to the other?

(@()2b=a+conlyif a, b, c areinA.P. (ii))If a, b, carein A.P.then 2b =a+c.

(b) (1) A sufficient condition for a team to win a match is that it should contain atleast one
all-rounder.

(i1) If a team contains atleast one all-rounder then it will win the match.

(c) (1) A necessary condition for a number to be a multiple of 9 is that it is a multiple of 3.

(i1) If a number is a multiple of 9 then it is a multiple of 3.
(d) (1) If x is divisible by 25 then it is divisible by 5.
(i) A sufficient condition for a number to be divisible by 5 is that it is divisible by 25.

5. If Aindicates ‘and’ and V indicates ‘or’ then a contradiction in the following is
(@ pVv~p (b) pA~D © ~@A) > (~pV~q [D~p
6. In which of the following options one statement is NOT the converse of the other?
(a) (1) A positive integer is prime only if it has no divisors other than 1 and itself.
(11) If a positive integer has no divisors other than 1 and itself then it is prime.
(b) (1) I go to a beach, whenever it is a sunny day.
(i1) If I go to a beach then it is a sunny day.
(c) (1) If it is hot outside then you feel thirsty.
(i1) If you feel thirsty then it is hot outside.
(d) (1) If a triangle is not isosceles then it is not equilateral.

(i1) If a triangle is equilateral then it is isosceles.
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7. The converse of the contra positive of ‘If it is raining then I stay at home’ is
(a) If I stay at home then it will rain (b) If it is not raining then I do not stay at home

(c) It is raining iff I stay at home (d) If it is raining then I stay at home

8. In which of the following options one statement is NOT negation of the other?
(a) (1) For every positive real number x, the number x — 1 is also positive.
(i1) There exists a positive real number x such that the number x — 1 is not positive.
(b) (1) All cats scratch. (ii) There exists a cat, which do not scratch.
(c) (1) For every real number x, either x > 1 or x < 1.
(i1) There exists a real number x such that neither x > 1 nor x <1
(d) (1) There exists a number x suchthat 0 <x < 1.

(i1) There exists many numbers x suchthat 0 <x <1

9. Which of the following statements is FALSE?
(a) For any integer n, the number n3 — n is even.
(b) The product of a non-zero rational and an irrational number is irrational.
(c) For any two real numbers x and y if x? = y? then x = + y.

(d) If n? is even then 7 is either even or odd.
Correct options
l..c) 2.(a) 3.(d) 4.(a 5.(b) 6.d 7.(b) 8.(d) 9.d)
Unit test

1. Which of the following is NOT a mathematically acceptable statement?
(a) New Delht is in India (b) Every rectangle is a square
(b) Every bird has only one leg (d) Close the door

2. If the propositions p, g, r have the truth values T, F, T respectively then the truth value of
pA(qV ~1)is {Here A indicates ‘and’ and V indicates ‘or’.}
(a) F because g V ~ ris false (b) F because p is true

(c) T because p is true (d) T because q V ~r istrue

3. Let Aindicate ‘and’ and V indicate ‘or’. Let p : x is an odd integer and ¢q : x + 1 is an

odd integer. The statement NOT equivalent to ‘x or x + 1 is an odd integer’ is
(@) pVq (b) ~(~pA~q) ()~ > ~q) (@ ~p g
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4. Which of the following is a tautology? {Here V indicates ‘or’ and A indicates ‘and’.}
@ (~pV~)APAQ) b) ~P->~VvE®V ~q
© (~pr) - (~(VD) d (pva) e (~p-q)
5. In which of the following options one statement is NOT converse of the contrapositive of
the other?
(@) If x=y and y = 3 then x = 3.
(i) If x #yor y # 3then x # 3.
(b) (1) If n is a natural number then n is an integer.
(i1) If n is not a natural number then n is not an integer.
(c) (1) If all the three sides are equal then the triangle is equilateral.
(i1) If all the three sides are not equal then the triangle is not equilateral.
(d) (1) If x and y are negative integers then xy is positive.

(i1) If x and y are positive integers then xy is positive.

6. Which of the following statements DOES NOT contain a quantifier?
(a) There exists a triangle which is not a circle (b) For all real numbers x and y, xy = yx.
(c) If x> 3 then x2>9 (d) All natural numbers are integers

Correct options
1.d) 2.(a) 3.(c) 4.(d) 5.(d 6.(c
Filler

The compound proposition ~(p A ~q) = (p = q) is
(a) a contradiction when p is a contradiction (b) a contradiction when p is a tautology

(c) a tautology (d) neither a tautology nor a contradiction

Ans(d): pA~q = ~(p =2 q). ~ ~@P A~ = = @.

= the given statement becomes (p = q) = (p — ¢q). Thisis equivalentto p — q.

(a) When p is false it is not necessary that p — q is false {because true when q is true}. - (a)
need not be true.

(b) When p is true and q is true, p — q is true. - (b) need not be true.

(c) From (a) we conclude (c) does not hold.

(d) Depending on the truth values of p, g the given statement is either true or false. .. the

given statement is neither a tautology nor a contradiction.
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15. STATISTICS

1. Students of three sections of a class, having 30, 30,40 students appeared for a test of 100
marks. The arithmetic means of the marks of the three sections are 72.2, 69.0, 64.1 in that
order. The arithmetic mean of the marks of all the students of the three sections, is

(a) 66.6 (b) 67.3 (c) 68.0 (d) 70.6

2. The median of 27 observations of a variable is 18. Three more observations having values

16,18, 50 are included. The median of the new set of 30 observations is

(a) 18 (b) 17 (c) 31 (d) 25
3. The mean deviation of the data 2, 3, 4, 6, 9, 9, 9 from the mean, is

(a) 7 (b) 6 (c) 18/7 (d) 17/7
4. The mean deviation about the median of marks 10l 11112114115
the following data, is Number of students

(a) 1.35 (b) 1.25 (c) 1.2 (d) 1.5
5. The mean deviation about the mean of the 2n + 1 numbersa, a+ d, a + 24, ...,a + 2nd
5O Gnn O %y © % O5IT
6. The standard deviationof a+1, a+ 2, a+3, a+7, a+8, a+9 is

() V8 (b) V3 (c) \/89/3 (d) v/29/3

7. If the standard deviation of the data 2x,, 2x,, 2x3,...2x, 1is s then the variance of the
data 5x;, 5x,, 5x3,..5x, is
(a) 6.25s2 (b) 6.5s2 (c) 2.25s?2 (d) 2.5s2

8. The variance of the observations 101,102,103, ..., 200 is very near to
(a) 924 (b) 833 (c) 764 (d) 657

9. The coefficients of variation of 2 distributions are 50 and 60 and their corresponding
means are 30 and 25. The difference of their standard deviations, is
(a) 15 (b) 75 (c) O (d) 20

10. The sum of the squares of the deviations of 20 observations taken from their mean = 100
is 500. The coefficient of variation is
(a) 5 (b) 50 (c) 2.5 (d) 4

11. If the number of units is 20, mean of the 20 units is 32 and sum of the squares of the 20
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units is 25600 then the coefficient of variation is
(a) 30% (b) 20% (c) 50% (d) 75%

Correct options
l..c) 2.(a) 3.(c) 4.(b) 5.() 6.d) 7.(a) 8.(b) 9.(c) 10.(a) 11.(c)
Unit test

1. Consider the following frequency distribution. It is given

X 01234
frequency | f | g | 4|4

that the total frequency is 18 and its mean is 2. The

differences of the frequencies f and g is
(@1 (b) 2 (c) 0 (d) 3

2. The mean deviation about the mean of the following data:

(a) 8.5 (b) 2.7 units 1/3]|5
frequency | 12344 | 3 | 2| 1

~J1
O
=
=
=
W
=
@]

(c) 4.25 d) 3

3. If x is the median and m is the mean deviation about the median of the first 11 positive
multiples of 3. Then the number of multiples of 3 lying between x — m and X + m is

(a) 6 (b) 5 (c) 4 (d) 7
4. The sum of 10 observations is 12 and the sum of their squares is 18. The standard
deviation is

(a) v0.6 (b) V3.6 (c) 0.6 (d) 3.6
5. The standard deviation of some temperature data in degree Celsius, c is 5. If the data were
converted into degree Fahrenheit, f then the variance of the data in degree Fahrenheit is
{given f = zc + 32}

(a) 45 (b) 12,5 (c) 81 (d) 18
6. For a set of 100 observations taking assumed mean as 4, the sum of the deviations of the
observations from the assumed mean is found to be - 10 and sum of the squares of these
deviations is found to be 37. The coefficient of variation is

(a) 100/13 (b) 200/13 (c) 400/13 (d) 300/13
7. The heights of thirty students of class 1 are compared with the heights of thirty students of

class 12. It is found that the average height of class 12 students is twice the average height of
class 1 students. If both the observations have the same coefficient of variation then the ratio
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of the two variances, is

(a) 1:4

Correct options

1.(a)

(b) 1:2
2.(d)

3.(b)

(c) 4:3
4.(c) 5.c)

6.(b)

(d 2:3
7.(a)
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16. PROBABILITY

1.If A and B are two events such that P(AU B) = ; and P(4) = % The probability of

occurrence of the event B but non occurrence of the event A is

(a)1/6 (b) 4/5 (c) 3/5 (d)1/3
2. If A, Band C are three mutually exclusive and exhaustive events of a random
experiment such that 3P(A) = 2P(B) = P(C) then P(A) =

(a) 2/5 (b) 3/11 (¢) 1/5 (d) 2/11

3. The probability that at least one of two events A and B occurs is a and the probability that
exactly one of the two events A and B occurs is b.Then P(A") + P(B") =
(@ 1+2a+b (b) 24+ 2a+b (c) 1—2a-»b (d 2—-2a+b

4. A sample space consists of 9 elementary outcomes e;, e,, e, ..., €9 Whose probabilities
of occurrences are P(e;) = P(e,) = 0.08, P(e3) = P(e,) = P(es) = 0.1,
P(eg) = P(e;) =0.2 and P(eg) = P(eg) = 0.07.
Let A ={e;, es, eg} and B = {e,, es, eg, €9}. Then P(AUB) =
(a) 0.4 (b) 0.3 (c) 0.5 (d) 0.6

5. Three digit numbers are formed using the digits 0, 2, 4, 6, 8. Out of these numbers, a
number is chosen at random. The probability that the number formed contains all the three
same digits, 1s

(a) 21/25 (b) 1/25 (c) 4/25 (d) 24/25

6. Suppose that integers from 1 to 1000 are chosen at random. The probability that the
number chosen is neither a multiple of 2 nor a multiple of 9 is
(a) =05 (b) <0.5 (c) >0.5 d =1

7. An urn contains 20 white slips of paper numbered from 1 through 20, ten red slips of
paper numbered from 1 through 10, forty yellow slips of paper numbered from 1 through 40
and ten blue slips of paper numbered from 1 through 10. If these 80 slips of paper are
thoroughly shuffled so that each slip has the same probability of being drawn. The probability
of drawing a slip white in colour numbered higher than 12 or yellow coloured slip numbered
higher than 26 is

(a) 21/80 (b) 11/40 (c) 1/4 (d) 31/80
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8. The probability that the sum of any two different single digit natural numbers is a prime

number, is
(a) 1/6 (b) 1/3 (c) 1/4 (d) 1/2
9. A die is loaded in such a way that each odd number is twice as likely to occur as each even

number. The probability that a number greater than 3 occurs on a single roll of the die is
(a) 2/3 (b) 1/3 (c) 4/9 (d) 5/9
10. A card is drawn from a pack of 52 playing cards. The probability that the card drawn is a

king or a heart or a red card is
(a) 7/13 (b) 9/13 (c) 6/13 (d) 3/13

11. The letters of the word ENDEANOEL are arranged at random. The probability that all the
Es and Ns come together is

(a) 2/126 (b) 4/126 (c) 1/126 (d) 5/126
12. There are n persons in a row for a road show. The probability that two particular persons
sit next to each other is ——. The value 1t is

2024

(a) 1012 (b) 8096 (c) 2024 (d) 4048
Correct options
l.a) 2.(d) 3.d) 4.(a) 5.(b) 6.b) 7.(b) 8(b) 9.(c) 10.(a) 11.(d) 12.(d)
Unit test

1. If x € [0,5] then the probability that x? —3x +2 > 0is

(a) 4/5 (b) 3/5 (c) 2/5 (d) 1/5
2. Aperson X visited four cities A, B, C and D in a random order. The probability that the
person X visited A either first or second, is

(a) 1/4 (b) 1/3 (c) 1/9 (d) 1/2
3. If 4-digit numbers greater than 5000 are randomly formed from the digits 0,1,3,5 and 7,
then the probability that the number formed is divisible by 5 when the digits are repeated, is
(a) 2/5 (b) 3/5 (¢) 1/5 (d) 4/5
4. Probability that a truck stopped at a road block will have faulty brakes is 0.23 and have
badly working tires 0.24. Also the probability is 0.38 that a truck stopped at the roadblock
will have either faulty brakes or badly working tires or both. The probability that a truck

stopped at this roadblock will have faulty brakes as well as badly working tires is
(a) 0.19 (b) 0.09 (c) 0.3 (d) 0.25
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5. In a random arrangement of the letters of the word ‘UNIVERSITY”, the probability that
two I’s donot come together, is
(a) 1/10 (b) 1/5 (c) 4/5 (d) 9/10

6. In a leap year the probability of neither having 53 Sundays nor having 53 Mondays is
(a) 2/7 (b) 1/7 (c) 4/7 (d) 5/7
7. Seven unbiased coins are tossed 128 times. If all results in distinct outcomes, the number

of throws resulting in at least three heads, is
(a) 117 (b) 121 (c) 99 (d) 94

8. Three digits are chosen at random from the digits 1,2, 3,4,5, 6,7, 8,9 without repetition.
The probability that the product of the selected three digits is odd, is
(a) 8/21 (b) 5/42 (c) 10/42 (d) 4/21

9. Three of the six vertices of a regular hexagon are chosen at random. The probability that the
triangle with these vertices is equilateral, is
(a) 3/10 (b) 1/20 (c) 3/20 (d 1/10

Correct options
l.(a) 2.(d) 3.(a) 4.(b) 5.(c) 6.c) 7.(c) 8.(b) 9.(c)
Filler

A die has two faces each with number ‘1°, three faces each with number ‘2’ and one face with
number ‘3’. If die is rolled once then which of the following is FALSE?

(a) probability that the face has the number ‘2’ is 1/2

(b) probability that the face has the number ‘1 or 3’is 1/2

(c) probability that the face has the number ‘not 3’is 1/2

(d) probability that the face has the number ‘less than 2’ is 1/3

Ans(c): (a) Three faces out of the six are marked with ‘2°. . P(2) = % = % ~ (a) is true.

(b) There are two faces marked with ‘1’ and one face marked with ‘3°. Also getting ‘1’ is
mutually exclusive to getting ‘3’. . P(10r3) =P(1)+ P(3) = §+ % = % = %

(¢) There is only one face marked with ‘3’. Hence there are 5 faces marked with a number
other than ‘3°. = P(not 3) = %-

(d) There are two faces marked with ‘1°. Probability that the face has the number ‘less than 2’

2 1
6 3
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B. SECOND P. U. TOPICS
1. RELATIONS AND FUNCTIONS
1. The relation R = {(0,0), (0,1), (0,3),(1,0),(1,1),(2,2),(3,0),(3,3)} on
A={1,23,0}is
(a) reflexive but not symmetric (b) symmetric but not transitive

(c) transitive but not reflexive (d) transitive but not symmetric

2. Consider the relation R = {(1,1),(1,2),(2,1),(3,3)} on A = {1, 2,3}. Which of the
following is FALSE?

(a) R becomes transitive when (2, 2) is included

(b) R becomes reflexive when (2, 2) is included

(c) R is not symmetric (d) R isnot equivalence

3. The relation R defined by xRy if and only if x —y + /2 is irrational on the set of real

numbers is
(a) neither transitive nor symmetric (b) neither symmetric nor reflexive
(c) neither transitive nor reflexive (d) not reflexive, not symmetric, not transitive

4. A natural number m is said to be related to another natural number n iff ‘m divides n’.
The relation is
(a) symmetric and transitive (b) symmetric and anti-symmetric

(c) reflexive and symmetric (d) reflexive and transitive

5. The relation R defined on power set of aset, Xby ARB iff A-B = ¢ is
(a) reflexive and symmetric (b) reflexive and transitive
(c) symmetric and transitive (d) equivalence
6. Suppose that R is arelation in Z X Z, where Z is the set of integers defined by
(a, b)R (c, d) iff bc(b+ c) = ad(a+ d) then
(a) reflexive but not symmetric (b) symmetric but not transitive

(c) transitive but not reflexive (d) equivalence

7. If f(x) is arelation defined from A ={1, 3, 5, 7} on B={1, 2, 3, 4} by

f(x) =*=— then
(a) f(x) contains three ordered pairs (b) f(x) is symmetric and reflexive

) f71x) ={1,1), (2, 3), (3, 5), (4, 7)} (d) domain of f~1(x) # range of f(x)
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8.If R ={(a, b), (b, ¢)} isarelationon A = {a, b, c} then the minimum number of

elements that can be added to R to make it equivalence is

(a) 3 (b) 5 (c) 7 (d) 2

9. The number of equivalence relations that can be defined from A = {1, 2, 3} to itself is
(a) 5 (b) 3 (c) 4 (d1

10. Which of the following can be domain for the function f(x) = sin 2x to be one-one?
(a) [0, m/4] (b) [0, /2] (c) [0, 2m] (d) [m/2, 3n/2]

11. If n(4) = 3 and n(B) = 2 then the possible number of on-to functions from A to B is
(a) 8 (b) 9 (c) 6 (d) 7

12. The function f: R = R, f(x) = x223:1 from R to R is
(a) one-one and onto (b) onto but not one-one
(c) neither one-one nor onto (d) one-one but not onto

13. Consider the function f : R - R, f(x) = [x — [x]], where [x] denotes the greatest
integer function. Which of the following is TRUE?
(a) Therange of f(x) is Z (b) f(x) is one-one (¢) f(x) is many-one (d) f(x) is on-to

14.If f: A - B defined by f(x) = /3.cos x — sin x + 4 is onto then B is

(a) [3, 5] (b) [2, 4] () [-1, 3] (d) [2, 6]
15. f : R = R be a function defined as f(x) = x|x|, foreach x € R, R being the set of
all real numbers. Then

(a) f is one-one but not onto (b) f is onto but not one-one

(c) f is both one-one and onto (d) f is neither one-one nor onto

16. Consider the following statements.

(1) The number of functions which are one-one and on-to that can be defined from a set
containing 5 elements to a set containing 6 elements is zero.

(i1) The number of injective functions that can be defined from a set containing 3 elements to

a set containing 4 elements is 24. Then

(a) only (1) is true (b) only (i) is true

(c) both (1) and (ii) are true (d) neither (i) nor (ii) is true
17. Tt is given that the function f(x) = ii ’;, x # k for some real number k, is one-one on
a domain containing more than one element. Then k cannot be

(a) 1 (b) —1 (c) 0 (d) 1/2
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18.If f(x) =ax + b, g(x) = cx+d then f(g(x)) = g(f(x))iff
(@ f(d) =g®) () f(a) =g(@ (c)f(c) =g(a) () f(b)=g(b)

19.If f(x) = log, (T_r z) and f(g(x)) = 3log, (g) then g(x) =

3x + x3 3x 4+ x3 3x — x3 3x —x3
(a) 1— 3x2 ( ) 1+ 3x2 (C) 1-— 3x2 (d) 1+ 3x2

20.If f:R >R, g:R - R, glx) = x+3 andif (fog)(x) = (x + 3)? then
(a) f(x) has a minimum at x = —3 (b) f(x) has a minimum atx = 0
(c) f(—=3) is 12 (d) £(0) does not exist

21. The function, f : E, ;] - B defined by f(x) = x%? - 3x + 7 isinvertible. The set B
is

(a) [13/4, 19/4]  (b)[19/4, 23/4] (o) [1/4, 9/4] (d) [13/4, 19/4]
22. If f: C - C, where C is the set of all complex numbers, is defined by f(x) = x*

then number of elements in the set f~1( 64) is
(a) 1 (b) 2 (c)3 (d) 4

23.0f f() = —— x#1, x #0 then f~1(x) =
@f(FFe)) O F@ © f(f() @ x
24. Assuming all the necessary conditions, if f(x) = (ax? + b)3, x > 0 then a function

g(x) such that f(g(x)) = g(f(x)) = x is given by
(@) s (b) (ax?+ b)V? (o) [2o @ ==
25. Let R be arelation from A ={1,2,3,4}to B = {1,3,5} such that R = {(a,b) : a < b}.
Then RoR™1is
() {(1,1),(1,3),(3,1),(3,3)} (b) {(1,1),(1,5),(51),(55)}
(©){(3,3),(3,5),(5,3),(5,5)} (@) {(1,1),(1,3),(3,1),(3,3),(3,5),(53),(55)}

2
26. If f :[0,00) = (range of f) is defined by f(x) = x2_+3’ then the domain of its inverse

a

function is ?

(a) [3/2,0) (b) [0, 00) (c) R (d) (0,3/2]

27.1f f(x) = x*, x>1 and g(x) = Vx2+ 1, x>0 then f"log ~1(x) =
(a) Vx¥— 1 (b) Vx8— 1 (c) Vx3 -1 @ Vx3 -1
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28. The inverse of the function f(x) = % +1is

@ loge (;7=)  ®loge(-5) (@ 3loge(37=) (@ 3loge (=)

x— 2 xX— 2
29. The operation * definedon R — {1} by a * b = a+b —ab, Va,b €R — {1} is
(a) binary, commutative but not associative
(b) binary, commutative and associative
(c) commutative but neither binary nor associative

(d) not commutative but binary and associative

30. The identity of the set Z, under *, definedby a * b = a + b — 2, Va, b€ Z is
(a) 2 (b) 3 (-1 (d)0

31. Which of the following operation * is binary on the set of real numbers?

(@) axb =a—2b (b) axh == ) a*b = —— (d) axb=+Vab+1

a+ b

32. If = is a binary operation defined on the set of all natural numbers, by a * b = a® then
the value of {(1 * 2) * 3} + {1 = (2 = 3)} is

(a) 3 (b) 4 (c) 9 (d) 2
) X x .
33. In the set of 2 x 2 matrices of the form, (x x)’ x # 0, x € R, under the binary
operation, ‘matrix multiplication’, the matrix whose inverse is itself, is
1/4 1/4) 2 2 (— 1/2 —1/2) 1 1
@ ( 14 1/4) © (2 2> ©O\_1/2 —1/2) @ (1 1)

Correct options

I.(b) 2.(c) 3.(a) 4.(d 5.(b) 6.b) 7.(c) 8.(c) 9.(a) 10.(a) 1l.(c) 12.(c)
13.(c) 14.(d) 15.(c) 16.(c) 17.(c) 18.(a) 19.(b) 20.(b) 21.(b) 22.(d) 23.(c) 24.(c)
25.(c) 26.(a) 27.(c) 28.(c) 29.(b) 30.(a) 31.(a) 32.(d) 33.(c)

Unit test

1. The relation R defined by R = {(a, b) : |a® —b?| <8} on A={1, 2, 3, 4, 5} is

(a) not reflexive (b) not transitive (c) equivalence (d) not symmetric

2. Arelation R is defined on the set of positive integers by xRy iff x < y?. Then R is
(a) neither reflexive nor symmetric but transitive
(b) neither symmetric nor transitive but reflexive
(c) neither reflexive nor transitive but symmetric

(d) not reflexive, not symmetric, not transitive
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3. Which of the following is FALSE with regard to the relation
R={(x, y): 2x+y=10, xEN, y € N}]?
(a) R isnot reflexive (b) R is not symmetric
(¢c) R is not transitive (d) R is equivalence
4. The function f: R - R, f(x) = 3x3 is
(a) neither one-one nor on-to (b) only on-to

(c) only one-one (d) both one-one and onto

5.f A={x: x€Rand0 <x<1}then f:A—R definedby f(x) = cos (5.x)is

(a) one-one but not on-to (b) both one-one and on-to

(c) on-to but not one-one (d) neither one-one nor on-to

6.1f f ={(1,2), (3,5), (4, D}and g = {(2,3),(5,1),(1,3)} then consider the following

statements. (i) domain of gof is {1, 3,4}, (ii) range of gof is {1,3}. Then
(a) only (1) is true (b) only (ii) is true
(c) both (i) and (ii) is true (d) neither (i) nor (ii) is true
7. If f:R >R and g : R — R are two functions defined by f(x) = |x| + x and

g(x) = |x| — xthen fog(x) =

dx, x <0 —4x, x <0 —2x, x <0 2x, x <0
(a){O,xZO ®) { 0, x>0 © { 0, x>0 (d){O,xZO

8. Ifthe function f : R — R be definedby f(x) = 2x —3and g: R — R by
gx) = x>+ 5 then (fog)™ ! =
@ {c=7/2172 ) {x+D/212 () {x=2/7? (@) {(x+2)/7}73

9.Let f(x) =——, x # — 1. The value of ‘a’ for which f =f"1 is
(a)1 (b) 1/2 (c) —1 (d) —1/3

10. On Q the set of all rational numbers a binary operation * defined by, a * b = %,

k € N. If the identity of the setis e then k =
(a) e (b)y e—1 (c) 2e (d) e/2

11. In the set of integers, a binary operation * is definedby a * b = a + b + 5, Va,
b € Z. The root of the equation 2 * x~1 =3 is

(a) — 6 (b) 10 (c)—5 (d)9
Correct options

1.b) 2.b) 3(d) 4.(d) 5.(a) 6.c) 7.b) 8.a) 9.(c) 10.(c) 1l.(a)
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2. INVERSE TRIGONOMETRIC FUNCTIONS

1. sin” (cos 2020°) + cos™ 1(sin 2020°) =
(a) 100° (b) 80° () 40° d) 50°

T

2. The value of tan {cos‘ L (— %) — 5} =

(a) 4/3+/5 (b) 2//5 (c) 1/V5 ) 2/3v5
3. The value of the expression sin~ 1 Icot {sin_ 1 ’# +cos™ 1! (‘/%_2) + sec” 1\/7}] is
(a0 (b) /3 (c) T/4 (d) m/2

4. The domain of cos™(x% — 4) is

(@) [-+5, V3] ®) [-1, 1] (o) [-V5-V3]Uu[V3, V5] (d) [-V3, V5]

5.1f f(x) =sin”1Wx%2 —1 then
@ 1< |x| 2,0 <f(x) <= b) 1< |x] V2,0 <f(x) <nm
©)0< |x] <2,0<f(x)<m d o< |xl <v2, 0 <f(0) <7

6. The sum of the smallest and greatest values of tan™? (i—z), 0 <x <1 are

(a) m/4 (b) m/2 (c) 2m (d) w
7. sec? (tan~15) + cosec? (cot™' 4/3) =

(a) 75 (b) 35 (c)7 (d) 11
8. sin? (% — tan™1! (%)) + sin? (% + tan™?! (é)) =

(a) 2 (b) 1 (c)1/2 (d) 2/3
9. tan [cos‘1 (E) + tan™1! G)] =

(a) 7/8 (b) 25/8 (c) 19/8 (d) 34/8
10. cos (%.cot‘ 1 G)) =

(a) 3/10 (b) V3/10 (c) 3/V10 ) 2/v5
11. sin~ 1% + 2tan” 1% =

(a) /3 (b) /12 (c) m/4 (d) m/2
12. If two angles of a triangle are tan™ '3 and tan~ 12 then the third angle of the triangle is

(a) 45° (b) 30° (c) 60° (d) 15°
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13.If a and b are the valuesof x, 0 <x < g satisfying the equation
9sin’x — 9sinx + 2 = 0 then tan™ (sina) + tan™ (sinb) =
(a) tan~1(9/7) (b) tan™1(1/7) (c) tan™13 (d) tan™1(1/2)
14.1f m <x <2m then cos ~lcosx =
(a) —x (b) 2m—x (c) m—x (d) x

15.1If % <x <1 then Sin_1x+sin_1[§+ 3_23x2] =

(a) — /3 (b) —1/6 () 51/6 () 21/3

16. If sin™? (%x) + cos™ ! (%) = g then xy =

(a) 2 (b) 1/3 (©)1 (d) 9/4
17.1f a = cot™'x and B = tan™'x andif 3a- g = g then cos™1(1—2x2%) =
(a) /2 (b) O (c)m (d) n/4
18. The sum of the squares of the roots of the equation 3cos™*(x? — 6x + 8.5) = 7 is
(a) 20 (b) 17 (c) 13 (d) 25
19.If 2cot™ 13 +cot™17 = |sin‘1(%)| then x =
(a) + 1/3 (b) 0 (c) 2 (d) 1
20. If cosec™'x + cosec™ 13 = % and x = ﬁf where a and b are relatively prime
thena + b =
(a) 4 (b) 5 (c) 7 (d) 6
21.If 3cot™'x + 2cot~1(1/x) = ?, then the prime number very near to |x| is
(a) 7 (b) 5 (c) 3 (d) 2

22.1f 2.tan" (cos 8) = tan™ 1(2.cosec ) then 6 =
(a) nt + %, ne€Z (b) nmt %, nezZ (c) 2nn+%,neZ (d)ZnHi%,nEZ

23. If cos‘l(f) + cos‘l(z) = 0 then 36sin?0 + 12xy.cos 6 =
2 3
(a) 9x? + 4y? (b) 4x? — 9y? (c) 9x? — 4y? (d) 4x? + 9y?

24. The least value of (sin™x) 3 + (cos™x)3is
(a) m3/32 (b) n3/16 (c) —m3/32 (d) —m3/16
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Correct options

L) 2.d) 3.a) 4.() 5.d) 6.a) 7.a) 8.b) 9.(c) 10.c) 11.(d) 12.(a)
13.a) 14.(b) 15.(d) 16.(d) 17.c) 18.(a) 19.(d) 20.(b) 21.(d) 22.(a) 23.(a) 24.(a)

Unit test

1. sin” 1(sin5°) =

(a) - 5¢ (b) 3m- 5¢ (c) m— 5¢ (d) 2m — 5¢
2. The domain of the function, f(x) = sin ~* (*=2) + log, (4 — x) is

(a) [1,4] (b) [1,5) (© (=14 @ [1,4)
3. The value of sin {2.cot™* (= S)}is

(a) —120/169  (b) 120/169 (c) 60/169 (d) — 60/169

4. tan~1 (— %) —2tan”1(-3) =

(a) — /4 (b) m/4 (c) m/2 (d) —m/2
, _1(1- x? 11— x?

5.If 0 <x <1 then sm[tan 1( — ) + cos 1(1+x2)] =

(a) 0 (b) V2 (c) 1/2 )1
6.1If cosec™x + cosec™ly =§ then x2 +y? =

(a) x*y? (b) xy ©x +y (d) x*y +xy?
7.1f cos {sin"l (é) + cos"lx} =0 then x

(a) = — 2/5 (b) = 2/5 (c) does not exist d =1
8.If 2tan~ 12+ tan~ 12 = tan~! (Zx_ 1) then x =

3 7 1+3x
(a) =2 (b)1 (c)—3 (d) 2

9.If x3 + %=2, x € R then tan‘1(2x+ E) =
x x

(a) 45° (b) 75° () 30° (d) 60°
10. If 2.tan™ *(cos ) = tan™ 1(2.cosec 6) then 6 =

(a)nn+§,nEZ (b)nni%,nEZ

(c) 2nn+%,nEZ (d) Znni%,nEZ

Correct options 1.(d) 2.(d) 3.(a) 4.(c) 5.(d) 6.(a) 7.(b) 8.(a) 9.(b) 10.(a)



3. MATRICES

L. If a;; = |—2i + 3j| then the sum of the elements of the matrix (aif)z o =

(a) 30 (b) 8 (c) 10 (d 0
2. The total number of 3 X 3 matrices with each entry 2 or 0 is

(a) 2 (b) 512 (c) 18 (d) 4
3. If a matrix has 28 elements then which of the following CANNOT be the order of the

matrix?

(a) 1x28 (b)4 x7 (c)14x2 (d 2x9
1B 1 -1 21 -1 ) )
4.LetX—[5 _5 _3] and Y = - 4].Thema‘trlx Zsuchthat X+Y+Z7 isa
null matrix, is

(@) [152 S —21] ®) [152 (2) _12] © [—_152 _02 —21] (d) [_125 _02 —21]

5.Let X and Y be two 2 X 2 matrices satisfying

_[2 3 -2 2
2x+3y =) |and3x+2v=|"7° %]
) _[-2 0 . _[2 1
Statement (i) X = [_ 1 — 3] and statement (i) Y = [2 2]. Then
(a) only (1) is true (b) only (ii) is true
(c) neither (1) nor (ii) is true (d) both (i) and (i1) are true
_(0 2 (0 4a _
6.1f A= (5 °, )and ka=(,, 5 )thenthe a+b=
(a) —4 (b) —9 (c) —2 (d) -7

708 20 31[, 2][5] =0 then x =
(@ 0,—23/2 (b 1, -—13/2  (¢) 0, 41/2 d) 1, —31/2

a 0
0 b

(a) PQ =QP (b) P? =Q? (© P(QP) = Q(PQ) (d) PQ=QP =0

9.1f A= [(1) 1 and B = [(1) _01] then

8.1f P = [’5 3] and Q = [& 7| then which of the following is TRUE?

(a) (A—B)(A + B) = A2 — B2 (b) (A= B)(A + B) # A? — B2
(c) AB = BA (d) A2 — B? = B2 — A2
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10. If A is a non-identity square matrix such that A% = A, then which of the following is
FALSE?

@) (I+A)° =74+1 b)y(A—D3 + (A+ D3 =84
©)(A-D?>+A+D*=24+1) d)A* =1
4 -4 8 4
11.If [1[A=]-1 2 1] then the sum of the elements of A is equal to
3 -3 6 3
(a) 2 (b) =3 (c) 4 (d) -6
_[cosx sinx -1 0 _
12.If P(x) = [_ sinx  cos x] then P(x).P(y) = [ 0 _1] then x +y =
{Here n € Z.}
(a) 2nm (b) 2n+ Dx () @n+1)7 (d) %

13.1f 4 = [_11 é] then (A% + A)100 =
@ I b) —A (c) 2001 (d) — 2004

14.IfA=[8 I;]then An =

a® b" bla” ~ 1) a® b™a+ b" nb
(a)[0 1] (b)[ a—1 (c)[0 ) ] (d)[o ]
15. If A (; ;) and Y™ A" = kA then k =
(a) 2" -1 () m (@ 22
2 .
16.If A(a) = [ cos a cos q.;‘ma and a, B are two angles differ by m/2 then
cosa.sina sin‘a
A(a).A(B)
(a) 1s a zero matrix  (b) is an unit matrix (c) does not exist (d1
17.Let A = B i] and B = [g 2], where a, b are natural numbers, then which one of

the following is correct?
(a) There exist more than one but finite number of B such that AB = BA.
(b) There exist exactly one B such that AB = BA.
(c) There exist infinite matrices B such that AB = BA.
(d) There cannot exist any B such that AB = BA.



18.If A and C are the matrices of order 2 X 3 and 2 X 5 respectively and AB = C then

the order of (BC')' is
(2) 3% 5 (b) 5 x 3 (€)2 % 3 (d) 5 x 2

19.If A and B are symmetric matrices of same order then AB' — BA' is always

(a) null (b) symmetric (c) skew-symmetric  (d) identity

a x z
20. If <)’ -1 0 y+ 1) is a skew-symmetric matrix then x +y +z =
4 y-1 'y

(a) —2 (b) =5 (c) =3 (d -1
21. A square matrix which is both symmetric and skew symmetric is always a
(a) non zero diagonal matrix (b) non zero square matrix
(c) square zero matrix (d) identity matrix
0 2y z
22.1f A= A1 for A= y - Z] then (x, y, z) =
X -y z
1 1 1 1
ONCE RS ) ONCE S 2D
1 1 1 1 1
©(d2ded) (5153

23.If A and B are two non-singular square matrices of the same order satisfying,
B = — A" 'BA, then

(a) A+ B)? =A+B (b) (A — B)?> # (A + B)?

(c) (A + B)? = A% + B? (d (A—-B)?=A-B
24If[1 —3]_'1 —1]3 1]th . . . )

. ) =10 ) en the matrix equation obtained by the operation,
C,) — C,—2C, is

@l 1= 71 7T ok = 7k .

o o1=15 7B 1 oh oT=k 715 7]

Correct options

1.b) 2.(b) 3.(d) 4.(c) 5(d) 6.b) 7.a) 8.a) 9.b) 10.d) 1l.(a) 12.(b)

13.(a) 14.(b) 15.(b) 16.(a) 17.cc) 18.(c) 19.(c) 20.(c) 21.(c) 22.(a) 23.(c) 24.(a)
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Unit test

1.If a;; = 1 — 2i+ 3j then the sum of the elements of the matrix (ai ) is equal to
j 172 x 2

(a) 30 (b) 4 (c) 10 (d 0
2.If X and Y are the matrices of order 2 X 2 each and
[ 0 9 13 _
2x =3y =[" " |andsx+2r=[; 13 thenv=
(a) —10 (b) —15 (¢) =30 (d) =20

it x 7] + y[2]+ [Z 0] =0 then ¢ )=
(@) (2, =2) (b) (1,2) (c) (1,-2) (d) (2,2)

4.1 A(x) = [_cosx sin x] then {A (%)}4 _

Sinx CoSXx

(a) —41 (b) 41 (c) I (d) —I
3 4 2 1 2
S55SIf A=(1 1 |and B = [ 1 2 4] then which of the following is NOT true?
2 0
(a) BAA is defined (b) (AB)? # B2A? (c) ABA isdefined (d) AB # BA
0o 1 -1
6.1f A= —3 4 | then
3 -3 4
(a) A2 =21 (b) A3=-A (c) A*=1 (d) A2= -4

1 2 2
7.If3A=<2 1 —2)andAA’=Ithenx—y=
x 2y

(a) =3 (b) -1 (c) 2 (d) -2

8. If B _43] = [(1) _11] [2 ﬂ then the matrix equation obtained by the operation,
R, > R, — 3R, is

@[3 =l 7T ‘“] o7 =l TG 4

Sl P e I P B T P e P | P
Correct options

1) 2.c) 3.b) 4(d) 5.(@) 6.c) 7.(b) 8.(b)
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4. DETERMINANTS

cost t 1 )
LIf f(t) =|2.sint t 2t| then lim =5= =
sint t t
(@) -1 (b) 0 (c) 1 (d) 2
a b c
2. Which of the following is NOT necessarily possible when |b ¢ a| = 0?
c a b
(A a=b=c b)ya+b+c=0
(c)a’? + b2 + c* =0 (d) a® + b3 + ¢ =3abc
cos x —sinx 1
3. The set of all values of sin x cos x 1| forreal x, y, is
cos(x+y) sin(x+y) O
(a) [- 1, 1] (b) [-2, 2] (c) [0, 1] @ [-v2 V2]
1 z =y
4.1If [~z 1 x|=2-2Yxy thenx+y+z =
y —x 1
(a1 (by £ 1 ()0 (d)+2
x—1 x+2 2x-—3
5.1f | 3x 4 —x+3l=ax®* +bx* +cx +dthena-b+c-d =
1 x—1 x-1
(a) 10 (b) -10 (c) 12 (d) 12
pa gb rc
6.If p+q+r =0 =a+b+c then |qc ra pb| =
rb pc qa
(A pa +gb +rc ()0 ()1 (d) pgrabc
x —=3i 1
7.1 [y 1 i| =6+11i, i=+v—1 then x =
0 20 -—i
(a) 3 (b) =3 (c)1 (d) -2
x 3 7
8. The product of the roots of the equation |2 x 2| =0 is
7 6 x
(a) 126 (b) —126 (c) —144 (d) 144
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1 2 1 c 2c 1
9. Consider the matrices A = (a 2a 1) and B = (a 2a 1). If |A| = k|B| then k
b 2b 1 b 2b 1
(a) = 0 only (b) =0 or 1only (c)isany real number (d) does not exist

1 1 1
10. ["C; ™t "t =
nCZ n+ 2C2 n+ 4C2

(a) 8 (b) 1 (c) 3 (d 2
1 1 1
11. The maximum value of 1 1+sin8 1| is
1+ cos@ 1 1
(a) V2 (b) 0 () 1 (d) 0.5

4—x 44+4x 44+x
44+4x 4—x 44+x
44+x 44+x 4—x

(a) 0, —12 (b) 0, + 12 (c) 1,0, =12 d) —1,0, —12

V23 +vV3 V5 5
13.Let A= |15 +v/46 5 /10| Then
3++115 15 5

(a) Aissingular  (b) A is symmetric (c) A invertible (d) A 1s skew symmetric

12. The roots of the equation, =0 are

x+1 x+2 x+4
x+3 x+5 x+8
x+7 x+10 x+ 14

(a) independent of x (b) a multiple of x> (c) a quadraticin x  (d) linear in x

14. The determinant is

a b aa + b
15. It is given that b c ba + c¢| =0 and b? # ac then o is a root of the
aex + b ba + c 0

equation
(@ ax?+bx+c =0 (b)yax?+2bx+ ¢ =0 (c)2bx+ ¢c=0 (d)2ax+ b =0

ax x* 1 a b ¢
16.1f D=|by y? 1| and D;=|x y z| then
cz z? 1 yz zx Xy
(a) Dy = =D (b) Dy =D (¢) Dy = abcD (d) D; = xyzD
1 2 3
17.1If A is a3 X 3 matrix such that AA' =1 and B=|—-3 0 2] then |AB| =
2 50
(a) £47 (b) £48 (c) £17 (d) £18
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Ar+1 Ar+ 5 Ar+ 7
18.If a4, a,, a3, ...,a,, ... arein G.P.then |Qr+7 Qr+ 11 Qry 15| =
Ar+11 Ar+ 15 Ar4 21

(a) 9a, (b) 3a; (c) 1 (d) 0
19. If A and B are square matrices of order 3 such that |A| = — 1and |B| = 3 then the
determinant of 3AB is equal to
(a) —27 (b) —81 () —9 (d) - 36
x! (x + 1! (x + 2)!

20 If x is a positive integer then [(x + 1)! (x + 2)! (x + 3)!]is
(x +2) (x+3)! (x+ 4)!

(a) 2 (b) 2x! (x + D!(x +2)! (¢) 2(x + 1)?1 (d) (x + 1)?
a b c 6a 3b 15c
21.If |l m n|=2then |2 m b5n|=
p q 1 2p q 5r
(a) 10 (b) 20 (c) 40 (d) 60
X p q
22. If [P x q|=k(x?*+ px—2q*) then k =
q q X
(@) —x (b) x () x+p (d x—p

cos’A sin*A sinA
cos’B sin’B sinB
cos®C sin*C sinC

23. If the AABC is isosceles then

(@) -1 (b) 1 (c) 0 (d) 3
a+3d 3 1
24.1f [a+7d 7 1| =0 then d is
a+13d 13 1
(a) any real number (b) = 1 only (¢) = 0 only (d) =9 only
1 x x? 1 1 1
25.If D=1 y y?|and D, =|yz zx xy| then
1 z z? X y z
26.If (x4, y1), (x5, v¥,) and (x3, y3) are vertices of an equilateral triangle and if length of
x1 y1 1 2
the side of the triangle is a units then |x, Yy, 1 =
x3 y3 1
(a) 3a*/4 (b) a*/4 (c) 3a*/2 (d) a*/2
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27.The lines ax+hy+g =0, hx +by+f =0 and gx + fy + ¢ = 0 are concurrent.

a h g
The valueof |h b f|= (a) 3 (b) 0 (c) 2 (d)6
g f c
0 1 1
28.If A=11 O 1] then A~1 =
1 1 0
L 0 1 1 L -1 1 1 -1 1 1 0O 1 1
(a)z—l 0 1] (b)z[l -1 1](0)[1 -1 1](d) [—1 0 1]
-1 1 0 1 1 -1 1 1 -1 -1 1 0

sinA cosA sinA+cosB
sinB cosA sinB+cosB
sinC cosA sinC+cosB

(a) invertible  (b) symmetric  (c) identity when A = B = C (d) singular

29. The matrix 1S

0 1 3 1/2 —4 5/2
30. If A= |1 2 x] and A~'=|-1/2 3 —3/2]| then (x,y) =
2 3 1 1/2 y 1/2
@1, -1 b (-1, 1) (©) (1, 1) d1 -1
1 -1 2
3I.IfA=|2 3 1] then adj (A1) =
1 -2 3
(a) %A (b) 24 (c) 84 (d) %A

32. If A is a non-singular matrix of order n and k is a positive real number then the value of
det(kA)~'.detA is

(a) nk (b) k™ (c) 1/k™ (d) 1/nk
1 -1 0
33. If adjoint of a square matrix Ais | 2 3 1|then |A| =
-2 1 2
(a) £V11 (b) V10 (c) +V12 (d) V14
_ 1 —tanx N—1 _
34.1f A = [tanx ! ] then A.(A)~1 =
cos 2x — sin 2x cos 2x — Sin 2x
(@) [sin 2x COoS 2x ] (b) [— sin2x  cos 2x ]
cos 2x  Sin 2x cos 2x  Sin 2x
(©) [— sin2x cos Zx] (d) [sin 2xX coSs Zx]
35.If A and B are two invertible matrices and if (24.3B)" ' =kB~ 1A~ 1. Then k =
(a) 1/6 (b) 1/12 (c) 12 (d) 6
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36. The system of equations, x —2y =10, 2x—y—z =8, —2y+z =7 is
(a) consistent and has infinite number of solutions (b) consistent and has unique solution

(c) inconsistent (d) consistent and has two solutions

3 2 -—21" 5 0 10
37.Itis giventhat |1 2 3 =k|5 7 -—-11|

2 -1 1 -5 7 4
If x, y, z aretherootsof 3x + 2y —2z =3, x+2y+3z =6 and 2x—y+z=2
then xyz =
(a) —2 (b) 1 (c) 2 d -1

38. The system of equations, Ax + y + z =0, \y + z —x =0, Iz-x — y = 0,
A € R, will have a nonzero solutionif A =
(a)-1 (b) 3 (c)0 (d) 2

39. The system of linear equations kx +y+z=1, x+ky+z=1 and x+y+kz=1
has unique solution. Then
(a) k # —2 only (b) k#=1only (c) k#—2andk #1 (d) k#—-2 or k+#1

Correct options

I.(b) 2.(c) 3.(d) 4.(b) 5.(c) 6.b) 7.(b) 8.(b) 9.(c) 10.(a) 11.(d) 12.(a)
13.(a) 14.(a) 15.(b) 16.(b) 17.(a) 18.(d) 19.(b) 20.(b) 21.(d) 22.(d) 23.(c) 24.(a)
25.(b) 26.(c) 27.(b) 28.(b) 29.(d) 30.(a) 31.(a) 32.(c) 33.(a) 34.(a) 35(a) 36.(b)
37.(b) 38.(c) 39.(c)

Unit test
0 cos 0 sin@|?
1. If cos 20 =0, —m < 60 < m then one of the values of |cos 8 sin6 0 is
sin 0 0 cos 0
(a)0 or 1/2 (b)2 or 1/2 (c)lorl/2 (d) V2 or 1/2
1+x 1 1 L4 1
2.If x,y,z are all different from zero and 1 1+y 1 | =0 then - +-+ -=
1 1 14z Y
(@ 0 (b) -1 (c) 3 (d 1
1 -2 5
3. The sum of the moduli of the roots of the equation [2 x —1| =0is
0 4 2x
(a) V11 (b) V22 (c) 2v/11 (d) 2v22
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a—b b+c a a b c
4.If |[b—c c+a b|=k|b c¢ af then k=
c—a a+b ¢ c a b
(a) 2 (b) 1 (c) -1 (d) -2
y?z? yz y+z
5. |z%2x? zx z+«x|=
x’y? xy x+y
(@ 0 (b) 2xyz ©)2(xy+yz+zx) (d2(x+y+2)
2a 3r X a r x
6.1f | 4b 6s 2y| =m|b s y| then m=
—2c -3t —z c t z
(a) 12 (b) —12 (c) 7 (d -7
0o -1 2
7.IfA=<1 0 3>then |A?%| =
-2 -3 0
(@) 0 (b) 21 (c) — 11 (d) 4
1 1 1
8.Ifla b ¢| =k[(a=b)? + (b—1c)? + (c —a)?] then kis
b ¢ a
(a) —1/2 (b) 1/2 (c)2 (d) 1
9.1f (xq, ¥1), (x2, y2) and (x5, y3) are vertices of an equilateral triangle of perimeter 6
x;p y1 1
units then |x, y, 1| =
x3 y3 1
(a) V3 (b)) —V3 (c) 4V3 (d) 2v/3
x+1 x+2 x+a
10.If a, b, c areinA.P.then |([x+2 x+3 x+blis
x+3 x+4 x+c
(a) singular (b) invertible (c) symmetric (d) null
11.IfAisa 3 X 3 matrix and |A| = 4 then |adj(4™1)| =
(a) 16 (b) 8 (c)1/8 (d)1/16
. .o 31, [ 17.
12. The matrix A satisfying [O 1]A = [0 _1] 18
1 4 1 4 -1 4 1 4
(2) [1 0] () [o —1] © [0 1] (d) [—1 0]
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13. The number of values of k for which the system x+y+z =6, 4x+ky —kz =0

and 3x + 2y — 4z = — 8 has no solution is
(a) 1 (b) 2 ()0 (d)3
2 2 -4 1 -1 0
14. Itisgiventhat A=|—-4 2 —4|and B=|2 3 4| Thevalueof k such
2 -1 5 0 1 2
that adj A = kB is
(a) 216 (b) 36 (c) 6 (d 1
x 5 2
1IS.If A=|2 vy 3], xyz =80 and 3x + 2y + 10z = 20 then A.adj A =
1 1 z
(a) 1001 (b) 801 (c) 1191 (d) 791

Correct options

@) 2.(b) 3.d) 4.c) 5.a) 6.(b) 7.a) 8.a) 9.d) 10.a) 11.(d) 12.(b)
13.(2) 14.(c) 15.(d)

Filler
1 cos 0 1 . 8
1. If f(6) =|-cos@ 1  cos@| then él)ig})# =
-1 —cos @ 1
(a) 2 (b) 1 (c) 1/2 (d)o0

Ans(a): f(0) =1(1+ cos?8) — cos 8(— cos 0 + cos ) + 1(cos?8 + 1)
= 2(1 + cos?6).

. 4—-f(6) _ . 4 -2+ cos?6) . 2(1- cos?0) __ ..  2sin%@
m —z— = jim 02 = im = T
=2x1% =2.
0 cosx —sinx
2.If sin2x = 1then |sin x 0 cosx | =
cosx Sinx 0
(a) V2 (b) 0 (©1 (d)2
2.Ans(b): By using definition,
0 cosx —sinx
sinx 0 cosx | =0 —cos x{— cos?x} — sinx{sin’x} = cos®x — sin®x.
cosx Sinx 0

If sin 2x = 1 then 2x=2nn+§, nezZ ~x=nmw+ g.

Vs .
When x = nm + o Cosx=sinx. - D =0.
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5. CONTINUITY AND DIFFERENTIABILITY

3x+5, x =2
1. The function f(x) = { X2 x<2 . Then
(a) f is continuous at x = 2 (b) f is continuous only at x = 2
(c) f is discontinuous at x = 2 (d) f is discontinuous at infinite number of points
-4 %4
2. The function f(x) = {Z(x -4’ . Then
0, x=4
(a) f is continuous at x = 4 (b) f is continuous only at x = 4

(c) f is discontinuous at infinite number of points (d) f is discontinuous at x = 4

—-sinx

3. Consider the function f(x) = o

(i) llm/ f(O) =3 (ii) The value of f (2) so

that the function f(x) is continuous at x = % is §' Then

(a) only (i) is true (b) both (i) and (i1) are true
(c) only (ii) is true (d) neither (i) nor (ii) is true
2x+ 2 _ 16 7‘: 2
4. The value of k so that the function f(x) = { »—_16 ' ¥ is continuous, is
k, x=2
(a) 1 (b) 3/2 (c) 1/2 (d) 4

2_
5. If the function f(x) = T A+ 2+ 4

, for x #2 and f(2) = 2, is continuous then

x — 2

A=

(a) 2 (b) 0 (c)2/3 (d1/3
6. The value of f (E) so that the function f(x) = \/—COL, x # = is continuous, is

4 cotx—1 4

(a) 1/2 (b) V2 (c) 1/+2 (d) 2v2
7. The set of all points of discontinuity of the function, f(t) = o5 Where t= ﬁ,
is

1 1 1 1
@{L-32}  w{-130  ©f3 2 @ {1 3, 0}

8. The set of all points of discontinuity of the function f(x) = ﬁ, where [.] indicates

the greatest integer function, is

(a) Q (b) R (©) Z (d) {3
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loge(1 + 4x - 3x2)
x

9. The function f(x) = is continuous for all x € R. Then f(0) =

(a) 4 (b)1 (c) log, 2 (d)0
ol/x
10. The function f(x) = {m' X #0 Then
0, x=0
(a) f is continuousat x =0 (b) f is continuous onlyat x =0
(c) f is discontinuousat x =0 (d) f is discontinuous at infinite number of points

11. The left hand derivative of f(x) = sin m[x], {where [x] indicates greatest integer not
greater than x} atx = 11is

(a) 0 (b) 1 (c) -1 (d) 0.5
12. The function f(x) = |x — 3|cos x is

(a) differentiable and continuous for any x (b) differentiable and not continuous

(c) not differentiable only when x = 3 (d) continuous everywhere nowhere differentiable

13. A function f : R — R satisfies the equation f(x +y) = f(x).f(y), Vx, y € R and

fre) _
f(x)

f(x) # 0. Suppose that the function is differentiable at x = 0 and f'(0) = 2. Then
(a) 1 (b) 0 (c) =1 (d) 2

14. The function f(x) = |sin x| is
(a) differentiable and continuous for any x
(b) not differentiable when x = (2n + 1) %, nez

(c) not differentiable when x = nm, n € Z

(d) continuous everywhere nowhere differentiable

15. Suppose that [x] denotes the greatest integer not greater than x.
x[x], 0 <x<2
(x—1Dx, 2<x<3 '
(a) differentiable at x = 2 (b) not differentiable at x = 2
(b) differentiable at x = 1 (d) not differentiable at x = 5/2

The function f(x) = {

.3 9 - g(m/2) _
16. If g(x) = sin®x then x1—1>r7rz1/2 /2

(2) 3 (b) 1 © 0 d) —3
17.1f g istheinverse of fand f'(x) =1+ x? then g'(x) =
(@) (b) 1+ g%(x) © o (d) 1+ x?
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18.If x.sin(a+y) + sina.cos (a+y) = 0 then & =

dy
2 2 2 2

(a) —sin a'{l + (siz a) } (b) 1+ (siZ a) (C) sin a'{l + (siza) } (d) -1+ (si:i a)

19. If \F +\/z =k and x#y then & =
y X dx

(@) —x/y (b) —y/x () x/y (d) y/x
20.1f x2+ y? =t + % and x*+ y*= t?2+ tiz then x3y.2—z=

(a)1 (b) -1 (c) 2 (d) -2
21.If y=sinx + ;1 then y; =

sinx +

1+ y? 2

y2cos x

1+ y?)cos x
32

(d) —=

(1+ y%)cosx

(@) y2?.cos x (b)

1+ y2

(©)

22. The value of Z—z at (—1,3) onthe curve 3x% + 4xy + 2y% + x = 8 is

(a) 4/3 (b) — 4/3 (c) 7/8 (d)—7/8
23.If y =tan (x +y) then 3—36/ =
(@ —(1+ y3)/y* O®) A+ y)/y* © —-A+y)/y @ A+ y>)/y

sina.sinx

24.If y=sin‘1{ }then Z—iatszis

1-cosa.sinx

(a) tana (b) sin 2a (c) 2.cos a (d) sina

V1 — x2 _ - _ v o_
25.1f V1 — x% + {/1— y? =a(x —y) then T

@) = 0 [ © 2 O e

26.1f y = tan™ (sec x + tanx), — g<x < g then Z—z =
(a) —2 (b) —1/2 (c) 2 (d) 1/2
27. The derivative of cot‘l(%) w.r.t. x at x=1is
X + x
(@) 3/2 (b) — 3/4 (©) 3/4 d) —3/2
d 1
28. If E{loge(x + Vx2+ a)} = ) then f%(v3a) =
(a) 4a (b) 4/a (c) 2a (d) 2va
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29.If f'(x) = sinlog,x and y = f(%) then Z—z at x = 11is

(a) 6.sin log, 5 (b) 12.sin log, 5 (c) 2.sin log, 5 (d) 3.sin log, 5

30. If siny + e” ¥“°%Y = e then Z—z at (1, m)is

(a) —2e (b) 2e (c) —e (d) e
31. If 2f'(1) = f(1) then the derivative of log,[f(e*)] at x = 0is
(a) 2 (b) 1/4 (c) 4 (d)1/2
320f 2% + 27 =20+ then 2 at x =y =1is
(a) 2 (b) 1 ©) 0 ) -1
3. lim (11++(f3_+b§')e_:f;x) = 2 then (a,b) =
(@ (1,—V3) () (1,2) (©) (2 V3) (@ (0,1)
. x¥ -1
34. g}lin1 ( x.loge x ) -
(a) log, 2 (b) 1/2 © 1 (d) 2
35. lim 2o x
x50 tan~1x + x
(a) 1 (b) 1/2 ) 0 (d) 2
36. )lci_rg(l)(l + 2.5inx)¢°%* =
(a) 1 (b) 0 (c)e (d) 2
37.1If yxl/x =1 then Z—z =
(@) (logex +1)/x2* (/%) (b) (logex — 1)/x**+ /0
(©) (loge x — 1)/x* =4/ (d) (log x + 1)/x2~ 4/

38.1f x = e*/Y then & =
dx

(@) (x +y)/x.logex (b)) =—= (©)

x.loge x

logex +1
(loge x)?

(d) (log, x)?
39.If f(x) = tan x.tan 2x.tan 3x then cosec 2x + 2.cosec 4x + 3.cosec 6x =

@ —f'x)/2.f(x) ®) —f'x)/f(x) (© f'(x)/f(x) (d) f'(x)/2.f(x)
40.1f x2y = (x + y)" and 2 = % then n =

dx
(a) 3 (b) -1 (c) -2 (d) 5



41.1f y =12(1 — cos t), x = 10(t — sin t), —g <x<gand Z—z =k.cot§then k =

(a) 6/5 (b) 5/6 (c) —5/6 (d) — 6/5
42. The derivative of tan_11+x2 w.r.t. cos” 1(2xV1 — x2), % <x <1, is

(a) —1/2 (b) 2 (c) 1/2 (d) —2
43. The functions u = e*sinx, v = e*cosx satisfy the equation Z—: = 2 —+/3. Avalue for
X =

(a) — m/3 (b) — /4 (¢)— m/2 (d)—m/6

1 _ 1 d :

44.Ifx=ee(9+5) and y=ee(0—5) then ﬁat@zhs

(a) 1/e? (b) — 1/e? (c) e? (d) —e?

45.1F L (sec?x — 1) = 2f(0){3f(x) - 2} then f(x) =

(a) 2sec?x (b) sec?x.tan x (c) 2secx.tanx  (d) sec?x
46.1f y = Zzili then y, =
(@) 2yy; (b) y,* (©) —2yy (d) e**.y,?

1+ sinx

47. If y =loge(1_sinx), 0<x<§ then y, =

@ 2V =4 Oy 4 @24 (@ 2yl

2
48. If x =a(cost+t.sint) and y = a(sint —t.cost) then Z—y =

x2

(a) sec?t/at.sint (b) sec’t/at.cost (c)—sec?*t/at.sint (d) —sec’t/at.cost

49. If 3f(x) +f(3) =x then f"(x) at x = 1is

(a) 1/4 (b) —1/4 (c) —1/8 (d) 1/8
50.1f x — 3xy +2y> = 6 then 22 at (1, —1) is

(a) 1/343 (b) — 12/343 (c) — 3/343 d) — 2/343
51.If x = e¥* eyt el then 327321 =

(a) 1/x (b) — 1/x* (©) (1—x)/x (d) x/(x+1)
52.1f x =sint, y =sinpt and (1 — x2)y, + g(x)y, + p?y =0 then g(x) =

(a) —x (b) —2x (c) x (d) 2x
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53.If y = b.cos (n.loge (i)) then
(a) x*y, — xy; + n*y =0 (b) x*y, + xy; + n’y = 0
(©) x*y, + xy; — n*y =0 (d) x*y, — xy; — n’y =0

1- v? Vi+ v2 — V1—v2 .
54. If x = /ﬁ and y = i vz where v is a parameter, then

Vi+vZ +V1i-v

1+ x)y, + 2y; =
(a) 2y (b) -y (c) -2y (d 0

55. The value of ¢ satisfying the mean value theorem for f(x) = x + i, x €1, 3] is
(a) V3 (b) V4.5 (c) V5 (d) 5/2

56. Consider the function, f(x) = sin*x + cos*x, x € [O, g] Which of the following is
FALSE?

(a) f(x) is continuous in [O, g] (b) f(x) is differentiable in (0, g)
(c) there exists unique value, ¢ € (0, g) such that f'(c) =0

(d) there exist three values, ¢ € (0, g) such that f'(c) =0

57. For the function, f(x) = x(x + 3)e~*/2, x € [— 3, 0], which of the following is
FALSE?
(a) f(x) is continuousin [— 3,0] (b) f(x) is differentiable in (— 3,0)
(c) there exists unique value, ¢ € (— 3,0) suchthat f'(c) =0
(d) there exist no, ¢ € (— 3,0) suchthat f'(c) =0

Correct options

1) 2.(d) 3.0b) 4() 50) 6() 7.c) 8.c) 9.a) 10.c) 11.(a) 12.(c)
13.(d) 14.(c) 15.(b) 16.(c) 17.cc) 18.(c) 19.(d) 20.(b) 21.(a) 22.(d) 23.(a) 24.(d)
25.(d) 26.(d) 27.b) 28.() 29.(b) 30.d) 31.(d) 32.(d) 33.(a) 34.(c) 35.c) 36.(a)
37.(b) 38.b) 39.(d) 40.(3) 41.a) 42.(a) 43.(d) 44.(a) 45(d) 46.(c) 47.(c) 48.(b)
49.(a) 50.(b) 51.(b) 52.(a) 53.(b) 54.(d) 55.(2) 56.d) 57.(d)

Unit test
1. The set of points where the function, f(x) = o8 (1x ) + +3 — x 1is continuous is
JCx —
(a) {x: 2 <x <4} (b) {x:1 <x < oo}
(c) {x:2 <x <3} (d {x:0 <x < oo}
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ax’*+ b, x <2
2. It is given that the function f(x) = 2, x=2 is continuous. The value of a —
2ax-b, x > 2

b =
(a) 1/2 (b) 1 (c) 0 (d) 4

X+ |x|

3.Let f: A - R,where A =R — {0} be function defined by f(x) = . The number of

points where the function is not continuous is

(a) 1 (b) 0 (c) 2 (d) infinite

4.If ¢ > 0 and 4a + ¢ < 2b then one of the roots of ax? — bx + ¢ = 0 will necessarily lie
in the interval

(@) (=2,0) (b) (2,3) (c) (0,2) (d) (3,4)
51f f(x) =(x —1D|x—=1], x #1 then f'(x) =

(@) —2|x—1] (b) |x—1] (c) 2[x—1] (d) —lx—1]
6.1f f'(x) =g(x)and g'(x) = —f(x)forallx and f(a) =1 = g(a) for some real
number a then f?(x) + g%(x) =

(a) 1 (b) 4 ©) 1/2 d) 2
7.1f ;—z+ z—z = 1 then Z—zz

(a) 1 (b) xy (c) y/x (d) 2x
8.Ify=cos_1{5inx+%}, — %<x<§ then Z—z=

(a) —1 (b) 0 (c) 1 (d) -5

9.1f y = sin™ xv1 —x —vVxV1— x%|, 0 <x <1 then Z—i at x =~

2

(a) (2-+3)/3 b 2+v3)/V3 () (2-V3)/V3 () (2+V3)/3
10.If g(x) = x? and h(x) = log, x then the derivative of h(g?(x)) w.r.t. x is

(a) 4/x (b) 4x (c) 2/x (d) 2x
1. 1f lim {£=2d = — 1 then a =

(a) 0 (b) 2 (c) 1 (d) 2
12. )lcl_r}’(l) sinx —loge(1— x) =

(a)1/e (b)1/2 (c)3/2 (d)3/e
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13.1f y = (1+x)” then <= at (0,1) is
(@) 1 (b) 1/2 (c) 2 (d) 2/3
14. The derivative of (x — 3)"2 w.r.t x is (x— 3)x2.f(x) then

(x = ){f (x) — 2x.loge(x — 3) =
(a) 2x? (b) —x? (c) x?2 (d) —2x2

15.If u = e*®sinbx and v = e*®cos bx then i{u%+vg} =
dx dx dx
(a) 4a%e?3* (b) 2e%9* (c) 2ae?** (d) 2a?e?®*

16.1f y¥™ =x+ Vx2+ 1 then (x> + 1)y, +xy; =
(a) m?y (b) - m?y (c) 2my (d) —2my

17. The second derivative of u = a sin®t w.r.t. v =acos3t at t = % is

(a) 2v2/3a (b) 4v/2a (c)2V2a (d) 4v2/3a
d?x
18. If y =x + e* then o7 =
_ ex ex — ex ex
@) G ez ) Tr e (©) a7 eme ) T o
19. The value of ¢ satisfying the mean value theorem for f(x) = ﬁ, x €[1,4] is
3v5 + 1 -3vV5 + 1 35— 1 3v5 + 1
(a) - 222 (b) =21 (© 2= (@) 222
1/x
20. If the function f(x) = {(CZS x) ’xx—¢00 , 1s continuous at x = 0 then k =
() 0 (b)—1 (©)1 (de
21. f(x) = (x+ 1)°°** is continuous at x = 0 then f(0) =
(a) 1/e (b) 1 (c)e (d)0

Correct options

1.(c) 2.(a) 3.b) 4.(c) 5.(c) 6.d) 7.c) 8.a) 9.(c) 10.a) 11.(c) 12.(b)
13.2) 14.(c) 15.d) 16.a) 17.(d) 18.(c) 19.(d) 20.(c) 21.(c)



6. APPLICATION OF DERIVATIVES

1. A particle moves according to the law s =+ 1 — t. If cube of the velocity is k times the

acceleration then k =

(a) —1/4 (b) —1/2 (c) 1/2 (d) 1/4
2. The velocity v of a particle at any instant of time t moving in a straight line is given by
v =5+ 1, where s m is the distance travelled in t sec. The time in second taken by the

particle to cover a distance of 9 m, is
(a) log, 10 (b) log, 10 (c) 2.1og, 10 (d) 10
3.Let y =x3—5x%+ 5x+ 8, where both x and y are functions of time. The set of
values of x for which the rate of change of y is greater than twice the rate of change of x is
(@) (=, =3)U(1/3, ) (b) (=00, 1/3) U (3, )
() (1/3, 3) d (-3 -1/3)
4. A kite is moving horizontally at a height of 200 m. Let the speed of kite be 10 m/sec.
When the kite is 250 m away from the boy, who is flying the kite, the speed of the string
being let out, is {here height of boy is negligibly small}
(a) 6m/sec (b) 60 m/sec (c) 2m/sec (d) 20m/sec
5. The two equal sides of an isosceles triangle with fixed base b are decreasing at the rate of

3 cm per second. The rate at which the area decreasing when the two equal sides are equal to

the base, is (in sq cm /sec)

(a) bV3 (b) 2bV3 (¢) 3bV3 (d) 4b\V3
6. A circular blot of ink increases in area in such a way that the radius r cm at time t is
given by r = 2t% — é. The ratio between the rate of increase of the area and the rate of
increase of the radius when t = 4 sec, is

(a) 24rm (b) 32m (c) 36m (d) 18m
7. The function f(x) = 2x3 + 9x2 + 12x — 1 is decreasing in the interval

(a) R (b) (=1, ) (¢) (—oo, —2) d (-2, -1
8. If f(x) =kx®—10x%?+ 9x + 3 is monotonically increasing in every interval then k

cannot be

(a) —1 (b) 5 () 2 (d) 4
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2 _
9. The function, f(x) = = o -

(@) (=, 1) (b) (1,4) (©) (1,00) (d R

10. The function f(x) = cos(m/x), x # 0 is increasing in the interval (a,b), a € R,b €R
1

) 1
then maximum of —— =

(a) 2 (b) 0.5 () 1 d) m

, x > 0 is decreasing, in the interval

11. The function f(x) = sin x — ax + b increase on R when

@a>-1 (b)a<—-1 (c)a>1 da<1
12. The function f(x) = x — %.loge (x2+1) is

(a) increasing (b) decreasing (c) stationary (d) a constant

13. The acute angle made by the normal to the curve y = 8t? — 1, x = 4t? + 3 with y-axis

1S

(a) tan™ 12 (b) tan™1(1/2) (c) tan~1(1/3) (d) tan™13
14. Equation of the tangent to the curve x = acos3t, y = asin3t at 't' is

(a) x.sect+ y.cosect = a (b) x.sect — y.cosect = a

(c)x.cosect + y.sect = a (d) x.cosect- y.sect = a

15. Tangent at (x,, y;) to the curve y = sinx passes through the origin. Then

xX12% — 42 _
X12

(a) [tan x| (b) |cos x4] (¢) |sin x| (d) |cot x4 |

16. If the area of the triangle formed by a tangent to the curve, 2xy = a? and the co-ordinate
axes is 16 then a =
(a) +2 (b) £3 (c) 4 (d £1

17. The point where the tangent to the curve e” = x* makes an angle of 45° with the
positive direction of x-axis is (h, k). Then h + k =

(a) 1 (b) 2 (c)3 (d)1/2

n n

18. The equation of the tangent to the curve (g) + (%) =2at (a,b) is

Ax+ay+C =0.Then aA+ab+C =

(a) 4ab (b) 2ab (c) ab (d o
19. The angle of intersection of the curves y =4 —x? and y = x?is

(a) tan~1(4/7) (b) /2 (c) tan~1(4V2/7) (d)m/4
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20. The point at which the curves y = 4x% + 2x — 8 and y = x> — x + 10 touch each
other is (h, k). The value of h+ k =
(@) 6 (b) 4 (©) — 12 (d) 37

21. The curves xy = c? and y? = 4ax cut at right angles. At the point of intersection (x, y)
of two curves, the ratio |y| : |x]| is

(@)V3:1 b)v2:1 (c)2:1 (d)3:1
22. The approximate very close value of (1.999)° is

(a) 32 (b) 30.23 (c) 29.87 (d) 31.92

23. The approximate volume of metal in a hollow spherical shell whose internal and external

radii are 3 cm and 3.0005 cm, is

(a) 0.018m cm3 (b) 0.18m cm3 (c) 9.0037 cm3 (d) 0.9003m cm3
24. The function f(x) = x — 3x/3 has

(a) minimum at x = 0 (b) minimum at x =-1

(c) minimum at x = 1 (d) minimum at x = 2

25. For the function f(x) = x° — 5x*+ 5x3 — 1

(a) the point of local maximum is x =3  (b) the point of local minimum is x =1

(c) the point of inflectionis x =0 (d) function has no local maximum point
. 1 .
26. The maximum value of f(x) = preyyal s
(a) 4/3 (b) 1/2 (c) 3/4 (d) 2

27. The minimum value of 27~ 052X g1~ Sin2x g

(a) 243 (b) 1/27 (©) 27 d) 1/243
28. The maximum value of f(x) = x%e™%*, x > 0Ois
(a)1 (b) e”* (c)e™? (d) 2

29. The two positive numbers x and y are such that x +y = 12 and xy? is maximum.
The value of x2 + y? is
(a) 80 (b) 104 (c) 72 (d) 74

30. A telephone company in a town has 500 subscribers on its list and collects fixed charges
of Y300 one subscriber per year. The company proposes to increase the annual subscription

and it is believed that for every increase of <1, one subscriber will discontinue. The increase

76



in subscription which will bring maximum profit is
(a) 400 (b) 100 (c) 200 (d) 50
31. The length of the side of the rectangle of largest area that can be inscribed in a semicircle
of radius 7 is
(a)r (b) /2 (c) r/2 (d) 2r
32. A rectangle of perimeter 36 cm is revolved about one of its sides. The volume swept by

the revolving rectangle is as large as possible. The maximum volume swept out is
(a) 144rn (b) 5761 (c) 864r (d) 256r
33. Height of a cylinder of maximum volume inscribed in a sphere of radius R is
(a) 2R/\3 (b) R/2 (c) R/\V3 (d)R
Correct options
l..c) 2.(b) 3.(b) 4.(a) 5.(a) 6.b) 7.d) 8.(c) 9.(c) 10.(c) 11.(b) 12.(a)
13.(a) 14.(a) 15.(c) 16.(c) 17.(a) 18.(d) 19.(c) 20.(d) 21.(b) 22.(d) 23.(a) 24.(c)
25.(c) 26.(a) 27.(d) 28.(c) 29.(a) 30.(b) 31.(b) 32.(c) 33.(a)
Unit test
1. Twomen A and B start with velocities v at the same time from the junction of two roads

inclined at 45° to each other. If they travel by different roads, the rate at which they are being

separated, is
@) 22+ V2)v ) 22-V2)v (o) (2+ V2)v d (2-V2)v

2. A spherical ball of salt is dissolving in water in such a manner that the rate of decrease of
the volume at any instant is proportional to the surface. The radius is decreasing at

(a)arate =1 (b) arate = 2r (c) a constant rate (d)arate =0

3. The function f(x) = 4sin3x — 6sin®x + 12 sin x + 100 is strictly decreasing in
(a) (0, m) (b) (m/2, m) (¢) Bn/2, 2m) (d) (7, 2m)

4. The function, y = a.sinx + b.cos x, when a and b are positive constants, is
increasing in an interval (¢, d) then maximum value of d — ¢ =
(a) (b) /2 (c) 2m (d) m/4

5. The curve y — e* 4+ x = 0 has a vertical tangent at the point

(@) (1, 1) (b) (1,0) (©) (2,0) (d) (1,2)
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6. The line y = mx + 1 is a tangent to the curve y? = 4x. The value of m is

(a) 0 (b) =1 (c) 2 (d 1
7. The condition for the curves Z—j - i—j =1 and xy = c? to intersect orthogonally is
() a=b (b) ab = c? (c) ab=c (d) ab #c

8. The approximate very close value of v0.082 is
(a) 0.28667 (b) 0.28113 (c) 0.29667 (d) 0.29113

9. The velocity of telegraphic communication is given by v = x2.log, G) , Where x is the
displacement. The value of x, for which the velocity is maximum, is
(a) el/? (b) e~ 1/2 (c) (2e)~1 (d) 2e~1/2

10. An open box with square base is to be made of a card board of area c¢2. The maximum

volume of the box is

(a) ¢3/6V3 (b) c3/3V3 (c) 2¢3/3/3 d) c3/2v3
11. The critical points of the function f(x) = (a — i — x) (4 —3x2), a >0, are
- 2a 2 20 —2 oa -2a —-a 2
@ 5 ® 3 © 3 = D3 5%

12. For x > 0, the function f(x) = loge(1 +x) — —— is
(a) increasing (b) decreasing (c) stationary (d) a constant

13. Water is dripping out at a steady rate of 1 cm?/sec through a tiny hole at the vertex of a
conical vessel, whose axis is vertical. When the slant height of the water in the vessel is
4 cm, the rate of decrease of the slant height of water, where the semi vertical angle of the

conical vessel is /6, is

(a) 1/4/3m cm/sec  (b) 1/2m cm/sec. (c) 1/2V/3m cm/sec (d) 2//3m cm/sec
Correct options

1.(d) 2.c) 3.(b) 4.(a 5.b) 6.d) 7.(a) 8.(a 9.(b) 10.(a) 11.(b) 12.(a)
13.(c)
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7. INTEGRALS

1. If fi: 1 dx = x — g(x) + ¢ then g(tan §)=

(a) /8 (b) m/4 (c) m/2 (d) /16

x8 208 2¢8 .

2.If x> —1 and fﬁdx = ;[?— T‘l‘ t]+C then t =

(a) x3+1 (b) x3 (c) Vx3 + 1 d) (x3 + 1)3/2
3.0 [ 22— fx3/4 —log, |1 + x3/* hen k =

. fx3/4+1— {x3/* —log,|1 + x3/*|} + c then k =

(a) 3/4 (b) 1/2 (c) 3/2 (d) 4/3
4.1f C;, C,, ..., C, are the binomial coefficients of order n then
J(CL+2.Cox +3.C3x% + 4.Cx3 + - +n.Cpx™ V) dx =
@ e ) L e (@m0t e () @+ XD + e
5.If [(sin2x + cos2x)dx = \%.sin(Zx— a) + cthen a =

(a) m/8 (b) 3m/4 (c) m/2 (d) /4
6.1f [ 2= dx =19 390 150, h(x) +c then f(1) : g(1) : h(1) =
(a) 8:1:2 (by 8:2:1 (c)2:1:3 (d 2:3:1
1

7. [ = dx =

(a) log.(vVx +1) +¢ (b) 2log.(vVx + x) +¢

(c) 2log.(vx +1) +¢ (d) 2log.(Vx +x)+¢
8.1f [ ——dx =x — log, f(x) + ¢ then f(log,3) =

(@) 5 (b) 2 (c) 4 (d) 3
9.If fx;/fl dx = %.tan‘lf(x) + ¢ then f(4) =

(a) 4x3 (b) x° (c) 2x (d) x3

cosx + x.sinx
10. If fm dx =log.|f(x)| +c then f(x) =
X +cosx X X + cosx X+ 2

(a) x ( ) X +cos x (C) x+ 2 (d) X +cos x
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cos 3x

1. If f dx = log.|sin x| + f(x) + ¢ where f(x) is independent of constant terms
then f (E) =
(a) 1 (b) —1 (c) V3 (d) —/3
12. If [tanBx.sec*x dx = f(x) + ¢ then f(%) =
(a) 10/33 (b) 19/99 (c) 20/33 (d) 20/99
13, fcosx - cosax o _

— COS X

(a) sinx+x+c (b)=2.sinx+x+c (¢)2.sinx+x+c (d—sinx+x+c

14.1f | dx=tan(£+a)+cthena=
1+ sin 2
(a) /8 (b) 31t/4 (c) —m/4 (d) — /8
- sin’x _

15. f sin*x o

(@) tan3x te (b) - tan3 x © cot3x Y
16.If [sec (x —a).sec x dx = o loge f(x)+ ¢ then f(x) =

cos (x— a) sin(x— a) cos (x— a) sin (x — a)

(a) sinx (b) cos x (C) cos x | (d) sinx
17 J-x + x x —

(a) —logelx — 9|+—loge |+c (b) llogelx‘*—9|—ilog x—:|+c

(c) Zlogelx4 — 9] —Eloge m| +c¢  (d) log.|x*— 9| += loge | +c
18. Iff dx—3f(x)— log.|x + f(x)| + ¢ then f(4) =

(a) 9 (b) 5 (c) 4 (d) 3

Vx o b 1

19. Iffﬁdxza.sm 1(2) +c then a+-=

(a) 2/3 (b) 4/3 (c) 1/3 (d) 1
20. If x > 1 and fx\/% dx =%f(x)+c then f(V2) =

(a) m/4 (b) m/6 (c) m/3 (d) /2

1 _

21. Iffm dx =§.tan 1f(X)+C then f(.X'):

(a) (secx)/2 (b) (tan x)/3 (c) (tan x)/2 (d) (secx)/3
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22.If 0 <x <§ and fﬁ dx = %f(x)+c then sin f(3) =
(a 1 (b) 3 (c) 2 (d) 1/2

1
23. f\/E(zLx —4x +17) d

x =%.tan‘1y+c then y =

JE - V-
(a) 2;/51 (C) 2x2 1
1 _ logelf ()l —
24, If fﬁ = - + ¢ then f(3) =
(a) 6 (b) 4 (c) 2 (d) 3
25.1If f(1+3e—x§(3ex+ 5 dx = _—;.logelf(x)l + ¢ then f(x) =
e*+ 3 3e* + 1 e*+ 3 3e* + 3
(a) 3eX+3 (b) eX+ 3 (C) 3eX+1 (d) eX+3
26. If | m =— % [f(x)dx + % [ g(x) dx (where f(x) is always a positive
1 1
fllnCthI’l) then % - E
(a) 3 (b) 2 () =3 d 1
27.1f x>0 and | (nﬂ) dx =%.logef(x)+c then f(x) =
X"+ 1 X"+ 1
(a) xn+1| () xt+ 1 () | (d) | |
28. If f4+3cosx =p.tan™ ! (q.tan (g)) + ¢ then (p, q) =
1 2 2 1 2 1
@ (& %) OF-7 05w OFF
- - L -1 T\ —
29.1f [ dx = —=.tan" f(x)+ ¢ then (%)=
(@) J1/5 (b) /3710 (©) J1/10 (d) +/2/5
30. 1f [ dx = S{x — loglf (O} +c then £(7) =
(a) 1/2 (b) 2 ()1 d) V2
31.IF | A2 gy = —§t3/2+c then t =
1 1 1
(a)x—3+1 b —(5+1) (© 5 +1 @ - (5 +1)
32. If [~ dx—alogetan()+cost9+cthen 0=

(a) sec™ 1(x/a) (b) cos™1(x/a) (c) sin~ Y(x/a) (d) tan™ 1(x/a)
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33.1f f" A %.tan‘lf(x)+c then f(v2) =

(a) 2 (b) V2 (c) 1/v2 (d) 1/2
34. If x > Othen [ (:’fel’gz dx =% 4+ g(x) +c then f(x) - g(x) =

(a) loge(x + 1) (b) loge x (¢) — loge(x+1)  (d) —logex

35. If I, = [ S.dx then (n—l)] I, =

(@) —— (b) — = (©) — == @) ==
36. If [sinx.f(x)dx = g(x)then [cosx.f'(x)dx =

(@ —cosx.f(x)+g(x)+c (b) cosx.f(x) —g(x)+c

(c) cosx.f(x)+g(x)+c (d) —cos x. f(x) —g(x) +c

37.1f [{f(x).9"(x) — g(x).f"(x)}dx = a.f(x)— b.g(x)+ c then (a, b) =
@ (f'(x), g'®)  ® (2f'(x), 29'(0)) (© (9'@), f'x) (@) (29'(x), 2f'(x))

38.1f [sec™'x dx = x.sec™ 'x —log.|f (x)| + ¢ then f(v/5) =

(@) 3++/5 (b) 3—+/5 (c)V5—2 (d) V5 + 2
39. fex(11; xz)zdx=
(a) == 0) e © g () Tomt e

1+ x+ x?

40.1F [eten ¥ () dy = et X f(x) + ¢ then £(10) =
(2) 20 (b) 10 (©) 100 d) 5

41.If [e5"*(x.cos x —secx.tanx) dx = f(x).eS™* + ¢ then f(x) =

(a) x +secx (b) x + 2sec x (c) x- 2secx (d) x - secx

AL

42.1f a <x <2a and [V2ax —x? dx = f(x)V2ax — x? +g(x).sin‘1(x

FG0
then
N T

X—a

(@) =

43. If [(x+2)Vx2+ 2 dx = %{f(x)}3 + x.g(x) + 2loge|x + h(x)| + ¢ then

fx): g(x) = h(x) =
(a) 1:1:2 (b)y2:1:1 (c)1:2:1 (d 1:1:1

© %

82



1

M. [
(a) 4v2/3

45. hmfexx

n— oo

(@ 1
46. [
(a) 5/2

47. [ —=—
(a) 2—m)/8

48. [} !

1+ x2)V1 - x2 x

) (o) VZ.tan (2

V3 -1
(a) \/—7 .tan (\/—§

 oVE gy =
49. [ e¥¥dx =
(a) 2e

50. f:/z sin 2x.log, tan x dx =

(a) tlog 2

51. J-n/6 tan33x.dx _
1+ tan33x

(a) m/3

s2. 1
(a) /2
53, [

(a) —1

54. foltan‘l( 2 2

1+ x— x2

(a) 1

om—ﬁd B
(b) 2v2/3

/2 1+ cosx
n/3 (1- cosx)5/2

dx =
(b) (8— m)/8

#ﬁd

n/3 e%**sec?
_71-/3 edx — 1 *

(©) v2/3

© —1

(c) 1/2

(c) 11— m)/8

(c) tan~1 (%)

(c)3/e
(©)0

(c) m/12
(c) 1/2
(c) 2

(c) 2

55. If f(x) =|x+ 1|+ [x|+ |x — 1] then f_olf(x)dx=

(a) 29/2

(c) 5/2

(d) 42

d) —e

(d) 2

(d) (4—-m)/8

() .
(d) 22
(d) 2
(d) /4
d) 7
d) 0
d —1

) 1/2

tan= 1! (

V2
NE;

)
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56. [ x(1—x)%?dx =

(a) 8/63 (b) 4/63 (©) 2/63 () 1/63
57. f_ll log [x +VxZ + 1] dx =
(a) 0 (b) =1 ()1 (d) 2

58. f_nf/z Vcosx — cos3x dx =

(a1 (b0 (c) 4/3 (d)3/4
59.10 2.7 £ (2) dx = 2L then f(x) =
(a) x? (b) x (c) 2x (d) x/2

60.1f I, = f;{f cot"xdx, n =2 then (n- D[l + I,_,] =

(a) 1 (b) 0 () 2 d) 3
61. ,lll_{?o {1m+ zm:mi":+...+ nm} _
(@) 1/m (b)1/(m+1) (¢) 1/(m+2) (d) m/(m+ 1)

62. If [.] indicates the greatest integer function then fooo [:—x] dx =
(a) log, 2 (b) —log, 2 ()0 (d)1

63. If fonx. log, sinx dx = kfon/z log, sin x dx then k =

(a) /2 (b) 21 (c) m (d)1

Correct options

L) 2.() 3.(d) 4) 5d) 6.(a) 7.c) 8c) 9.(d) 10.b) 11.(b) 12.(d)
13.c) 14.(c) 15.(d) 16.(c) 17.(a) 18.(b) 19.(b) 20.(a) 21.(b) 22.(b) 23.(d) 24.(b)
25.(c) 26.(a) 27.(b) 28.(d) 29.d) 30.d) 31.(c) 32.(c) 33.(d) 34.(c) 35.b) 36.(c)
37.(c) 38.(d) 39.c) 40.(b) 41.(d) 42.(b) 43.(d) 44.(a) 45(a) 46.(b) 47.(d) 48.(d)
49.(d) 50.cc) 51.(d) 52.(b) 53.(d) 54.(b) 55.c) 56.b) 57.(a) 58.(c) 59.(b) 60.(a)
61.(b) 62.(a) 63.(c)

Unit test

1.If t<x< 3771 then [sin™'(cos x) dx =

3m x? T x? T x? 3m x?
(@ ——x+—+c (b);x—F+c (c) sx+5+c (d —x-——+c
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2.1f fx4 —62x2 * 2 dx =a.tan” 'x + b.tan" 'x* + ¢ then ab =
x° +1
(a) —1/3 (b) 1/3 (c) —2/3 (d) 1/3
CosS X m
3.1If fcos(x_ 3 dx = mx + n.log.|cos (x - a)| + ¢ then —=
(a) tana (b) sina (c) cot a (d) cos a
4 1 1
4.If 0 <x < > and f\/sin2x+cosx(wsx+ > X = ﬁlogelsecy + tany|+c
then y =
(a) x — m/4 (b) x+ /4 (c) 2x — m/4 (d) 2x+ w/4

5.If x >1 and fi 1dx = log,|f(x)| — sec™1x + ¢ then f(x) =

@ x+Vvx?2—1 ®B)x—+vx?2—-1 (c)vx?2—-1 (d) xvx2 -1
6. 1f —2<x<>and [————dx = sin”'f(x) +¢ then f(3)=

(a) —1 (b) — 1/V5 (©) 1/V5 (d) 0
7.If m dx =log, f(x)+ ¢ then f(log,2) =

(a) 1/3 (b) 2/3 (c) 3/4 (d) 1/4
SIff1+2 dx—klogeit—anz+cthenk

(a) 1/3 (b) — 1/4/2 (c) 1/2 d) 1/V3
9. If f("s;—;‘)l/s dx =2 (£00)”" +c then f(x) =

@1 - b1 - (©1 - = (A1 - =
10.If [e™*sinx dx =—%.e‘xf(x)+c then f(0) =

(a) 0 (b) 1 (c) V2 (d) 2
1. fesee % (14 =) dx =

(a) —x.e5e Xy ¢ (b) —2x.e5 ¥ 4 (c) x.e% X4 (d) 2x.eSe X ¢

12.1f [V5—2x+x2 dx = f(x)V5— 2x + x2 + g(x).loge|x — 1+ V5 —2x + x2 | + ¢

then f(x).g(x) =
(a) x—1 (b) x —2 (c) x+1 (d x+2
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13, [ 28X gy =

@ [ - o dx (b f, 1 (© 7 X ax (@) [

0 1+ x? 1+2 -11+ x2 x2+ 1

14. fos""zx in~ VT dt =

(a) cos 2x + sir:Zx (b) X cosZZx _ sir;Zx

( ) coS 2x 5111236 (d) CcOS 2Xx _ Sirzl-Zx

2 1

15. If n € N then [, —cosec®"* v (x - ;) dx =

(a) 3/2 (b) 5/2 © 0 d 1
16. [7(x — D(x —2)(x - 3) dx =

(a) 1 (b) 0 ©) 6 ) 3

17.If 0 <x <1, n>0 then
fol{x(l -+ x(1 =)t + x(1— x)"*?2 + - to o} dx =

(@) 1/n b 1/2(n+1) (o) 1/2n ) 1/(n+1)
18.0f I = [} X dx and I, = 2[7* = dt then
(a) I = 21, (b) 2L, = I ©h =1 (A1, = 41

19. If f(a+b—x) = f(x) then [ x.f(x) dx =
L2 F(0) dx (b) (a+b) [, f(x) dx
2 f(x) dx () 2(a+b) [ f(x) dx

a+ b

20.1f [ /4loge(smx +cosx)dx = kf *log, cos 2x dx then k =

(a) m/2 (b)) (c) 2m (d 1
. 1 1 1 1
21 lim {W t e T Tt —m} =
(a) m/4 (b) /2 (c)m/3 (d) /6

Correct options

1) 2.a) 3.c) 4@ 5. 6(d) 7.¢c) 8.(d) 9.(c) 10.b) 11.(c) 12.(a)

13.(d) 14.(a) 15.c) 16.(b) 17.(d) 18.(c) 19.(c) 20.(d) 21.(b)
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8. APPLICATION OF INTEGRALS

1. The area of the region enclosed by the curve y = 2. cos x, the x-axis between the lines
x =0 and x = 2m is (in sq units)
(a) 2 (b) 8 (c) 4 (d) 1

2. The area of the region bounded by x% - 2x = y and the x-axis (in sq. units) is
(a) 4/3 (b) 1/2 (c) 2/3 (d) 8/3

3. The area of the region enclosed by the curve x2 =y, the line ¥ = x + 2 and the x-axis is

(in sq units)

(a) 23/6 (b) 1/6 (c) 5/6 (d 7/6
4. The area of the region bounded by y = |cos x|, 0 < x < 1 (in sq. units) is

(a) 6 (b) 8 (c) 4 (d) 2
5. The area enclosed between the curves y? = 12x and the lines x = 0 and y = 6 is (in sq.
units)

(a) 2 (b) 4 (c) 6 (d)8

6. The area of the region enclosed by x = y?, the y-axis and the lines y =3 and y = 4 is
(in sq units)

(a) 55/3 (b) 19/3 (c) 37/3 ) 2/3

7. The area of the region enclosed by ay? = x3, the y-axis and the lines y = a and y = 2a

is (in sq units)
3a? 3a? a? a?
@) —[2*-1 ® —[2°°-1] (o F[2**-1] (@ [2**-1]

8. The area of the region enclosed by y =x + 1 and x = 2 and x = 3 and the x-axis is (in

sq units)

(@) 5 (b) 6 (c) 3.5 (d) 6.5
9. The area of the region enclosedby y =1+ |[x+ 1|, x=—3, x=3 and y =0is(in
sq units)

(a) 64 (b) 32 (c) 24 (d) 16

10. The area of the region enclosed between x2 + y? = 32, the line y = x, x > 0 and the
x-axis is (in sq units)
(a) 2m (b) 8w o) m (d) 4m
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11. The area of the smaller region bounded

: inse &+ L = ine L4 Y=1js ¥E_ 2
(1) by the ellipse =+ ﬁ—l and the line -t b—llS " .

(ii) by the ellipse =+ 2 =1 and the line 2+ ¥ = 1is 2 - 3. Then

(a) only (i) is true (b) only (ii) is true
(c) both (i) and (ii) are true (d) neither (i) nor (ii) is true

12. The area of the region enclosed between the curves {(x,y) : y = V4 — x2} and
{(x,y) : y =16 — x2} and the x-axis is (in sq units)
(a) b1 (b) 121 (c) 3m d m

13. The area of the region enclosed between y? = 8x and the line x = 2 is (in sq units)
(a) 5/3 (b) 16/3 (c) 32/3 (d) 8

14. The area of the region enclosed between the curves y? = x and 2y = x is (in sq units)
(a) 4/3 (b) 8/3 (c) 16/3 (d) 28/3

15. The area of the region bounded between the curves x? = 4y and y = k|x|, k > 0, is
16/3. The value of k is

(a) 4 (b) 1 (c) 2 (d)1/2
16. The area of the region enclosed by the curve ¥ = |x3| and the liney = 11is (insq
units)

(a) 4 (b) 3/2 (c) 3 (d) 2
17. The area of the ergion enclosed between the curves x? =4y and x = 4y — 2 is (insq
units)

(a) 4/3 (b) 9/8 (c) 8/3 (d 2/3
18. The area of the region enclosed by the curve y = — x? andtheline x + y+2 =0 is
(in sq units)

(a) 7/2 (b) 3 (c) 4 (d) 9/2
19. The area of the region bounded by y = x3 and the lines y = x + 6 and x = 0 is (in sq
units)

(a) 6 (b) 8 (c) 4 (d) 3

20. The area of the region enclosed by the curves, y = cos x and y = sin (37” - x)

between the lines x = —m/2 and x = m/2 is (in sq units)
(a) 3 (b) 4 (c) 6 (d) 2.5
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21. Find the area of the region bounded by y-axis the curves y = cos x and y = sin x
where 0 < x < %is (in sq units)

(a) 2v2 -1 (b) V2 -1 (c) 2v2 — 2 (d) 2
22. The area of the region lying between y = tanx and y = cotx, 0 < x < m/2 and the
x-axis (in sq. units) is

(a) log. 4 (b) log, e (c) log, 2 (d) logye
23. Consider the statements (i) and (ii) in the following:
(i) The area of the region enclosed between the parabolas y? = 6x and x? = 6y is equal to
12 sq units. (i)The area of the region enclosed between the parabolas y? = 4ax and x? =
4ay is equal to %az sq units. Then

(a) (1) and (i1) are true and (ii) is the correct explanation for (i)

(b) (1) and (ii) are true and (ii) is not the correct explanation for (i)

(c) (1) 1s true and (ii) is false (d) (1) is false and (ii) is true
24. Area of the region bounded between the curves, y = log, x and y = log,/, x and the line
x = 1/2 is (in sq units)

(a) 2log, e (b) log,e + 1 ()1 (d) log,e — 1
Correct options
1.b) 2.(a) 3.(c) 4.(d) 5.(c) 6.c) 7.(b) 8.c) 9.(d) 10.(d) 1l.(c) 12.(a)
13.(c) 14.(a) 15.(b) 16.(b) 17.(b) 18.(d) 19.(a) 20.(b) 21.(b) 22.(c) 23.(a) 24.(d)
Unit test
1. The area of the region bounded by y = elx |, the x-axis, between the lines |x| = 1 (in sq.
units) is

(a) 2e+1 (b) 2(e—1) (c) 2e—1 (d) 2(e+1)
2. The area bounded the curve y = 2x(x - 3) and the x—axis is (in sq. units)

(@) 9 (b) 18 (c) 21 (d) 34
3. The area of the region enclosed between y? = 2x and x —y — 4 = 0 is (in sq units)

(a) 18 (b) 9 (c) 8/3 (d 17/3

4. The area of the region enclosed by x =2y +3 and y = 1and y = —1 and the y-axis is
(a) 4 (b) 5 (c) 6 d 1
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5. The area of the region enclosed by x = at?, y =2at, a>0 from t=1 and t =2 is

(in sq units)

(a) 284a2/3 (b) 56a2/3 (c) 4a2/3 ) 8a2/3
6. The area of the region bounded by y = x2, the lines x = 1, x = 2 and the x-axis is (in
$q units)

(a) 5/3 (b) 7/3 (c) 1/3 (d) 2/3
7. The area of the region enclosed by the circle x? + y? = 16 exterior to the parabola y? =
6x is (in sq units) (a)
81 2V3 87 43 327 43 321 243
Y ®) 3 =% @5 -5 @55

8. If the area of the region enclosed between the curves mx? = y and my? = x is 1/81

(in sq. units) then m =

(a) 3v3 (b) 1/3+/3 (©)3 (d)1/3
9. Area of the region (in sq. units) enclosed between x? = - 4(y -1) and x? = 4(y + 1)
is

(a) 32/3 (b) 8/3 (c) 48/3 (d) 16/3

10. The area of the region between the curve y = cos 3x, 0 < x < % and the coordinate
axes is
(a) 1 (b) 1/2 (c) 1/3 (d) 3
Correct options
1.b) 2.(a) 3.(a) 4.(c) 5.b) 6.b) 7.(c) 8.(a) 9.(d) 10.(c)
Filler

The area of the region enclosed between the curves y = +/x and y = x is (in sq units)
(a) 27/2 (b) 1/6 (c) 3/2 (d 1/2

Ans(b): Vx =x = x =0, 1. The two curves intersectat x = 0 and x = 1.

Between x =0 and x = 1 both vx and x are positive.

Alsobetween x =0 and x =1, Vx > «x.
x3/2 211

~ Required area = fol(\/} - x) dx = [% -5 = % - % = % sq units.
0

90



9. DIFFERENTIAL EQUATIONS

1. For which of the following differential equations order is different from the order of the
other?

d?y dy\3 5 d?y 2 dy\? . . dy
@ o + () +6°= ®) (52) + (&) =xsin g
By | pdy/dx - &y d_
(c) -5 t+e =0 (d) —5 tcos—=x

2. For which of the following differential equations degree is NOT 2?

dy\? dz2 d
(@ J1+ () =« b 1+ Z=x+2
3/2 1/2
dy\? a2y d?y | (dy
©) [” (%) ] = @ +(5) ==

3. The order of the differential equation of the family of curves,
y = Cy.cos 2x + C;) — (C3+ Cp)a*t & + Cq.sin (x — C;) is
(a) 3 (b) 2 (c) 1 (d)5

4. The differential equation of the family of circles of given radius a has order m and degree

n. The value of m+n =
(a) 4 (b) 3 (¢)5 (d)6

5. The differential equation of the family of curves represented by y = a + be* + ce’

where b and c are the arbitrary constants is 35y — 12y; + y, = k. The value of k =
(a) 42a (b) 7a (c) 28a (d) 35a

6. The differential equation of the family of curves given by y = e*(a.cos x + b.sin x),

d?%y
dx?

(a) —ye” (b) ye* (c) —e* (d) e*

7. The difterential equation of the family of curves represented by

where a and b are arbitrary constants, is -2 Z—z + vy =g(x). Then g(x) =

y = (sin"'x)? + Acos™'x + B, where A and B are arbitrary constants, is
(1— x*)y, + Cxy;, =D.Then C+D =

(a) 4 (b) 3 (c) 2 (d) 1
8. The differential equation of the family of non-horizontal lines is
a _ @y _ @ _ ax _
(a) -, =0 (b) oz =1 (c) 57 = 0 (d) o 1
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9. The differential equation of the family of circles in the first quadrant which touch the
coordinate axes, is p(x —y)? = (x + yy')%. Then p =

(@) 1+ y"” ORES% (©) 2+ y"” OFES%
10. The general solution of Z—z = 2xe*’ Y is

(a) —e Y =xe* + ¢ (b)y —e™” =e* + ¢

(c) —e™ Y =2 + ¢ (d) e™” = + ¢
11. A solution curve of the equation Z—z = 2Y = ¥ passing through (1,2) also passes
through (—2,y). The value of y is

31 4 15 4
(a) log, () (b) log, (=) (©) log; (%) (d) log, (=)

12. The equation of the curve whose tangent at any point on it, different from the origin, has

the slope y + %, is log, %| = f(x) + c. The graph of y = f(x) is a straight line

(a) parallel to x-axis (b) cutting negative y-axis

(c) having positive intercepts (d) passing through the origin
13. If the population of a country doubles in 50 years, then the number of years in which the
population will be triple under the assumption that the rate of increase is proportional to the
number of inhabitants, is

(a) 50log, 3 (b) 50 (c) 25log, 3 (d) log,3
14. The particular solution of the differential equation (1 + e?*)dy + (1 + y?)e*dx = 0,
giventhat y =1, when x =0, is m.tan™ 'y + n.tan™1(e*) = % The value of m +
n=

(a) 3 (b) 1 (c) 2 (d 0
15. Which of the following is FALSE?

(a) f(x,y) = cos? (%) + % is homogeneous of degree zero

VxZ+ y2+ y
x

(b) g(x,y) = VERYTHY g homogeneous of degree zero

_ox?+y? o
(c) h(x,y) = S, 8 homogeneous of degree one

(d) k(x,y) = 2x is homogeneous of degree zero
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16. The general solution of y? % +y2+1=01is x+y= f(y)+cwherecisa

constant. Then f(v/3) =
(2) /6 (b) /3 (o) m/4 (d) /2

17. The general solution of x? Z—z = x%+ xy+ y? is tan” 1% = f(x)+ c. The value of

feh =

(a) 1 (b) V2 (c) 2 (d) 4
x2loge(2) - x? 2

18. The general solution of Z—; = xy+;e)(§) is (loge G)) + log, f(¥) = c for some
constant c. The value of f(2) =

(a) 1 (b) 4 (c) 2 (d) V2
19. The general solution of xZ—z =y +x.tan % is

(a) y = —sin"(cx) (b) y = 2x.sin"1(cx)

(c) y = sin"1(cx) (d) y = x.sin"(cx)

20. The general solution of % + y.secx =tanx, 0<x < g, is y(secx +tanx) =

fG) +c.Then f(3) =
@V2+1-2  (b)v2-1-% ©@VZ+1+7 (@) VZ-1+7

21. The general solution of (1 — xZ)Z—i —xy =1, |x|>11is yWxZ—1 =c— f(x)
then f(2) =

(a) loge{Z + \/g} (b) 2 loge{Z + \/§} () loge{Z + \/§} (d)2 loge{Z + \/E}
22. The curve y = y(x) satisfying Z—z. (x.log, x) + y = 2.log, x passes through (2,0).
The value of y(4) =

(a) - log, 2 (b) —>log, 2 (c) Zlog, 2 (d) —>log, 2

23. The general solution of (x + 2y3) Z—z =7y is
(@) x=2y3+cy (b)) x=y3+ cy ) x=y3+ cy? () 2x=y3+ cy

24. The general solution of (1 + y2) + (x — etan_ly)z—z =0is x=f(y) + ce tan 'y

where c is a constant. The value of f(0) =
(a) 1/2 (b) 1 (c) 2 (d) 0
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25. The general solution of cos x.% + y.sinx =1 is y.secx = f(x)+ c. Then

fF)= @-1 o1 (c) V3 (d) —V3

4
26. The general solution of Z—z +1=e**Yis —e ®*Y = f(x)+ c.Then f(x) =
(a) x? (b) —x (c) x (d) —x?
27. The general solution of the differential equation ye*/Y.dx = (xex/ Y+ y¥)dy, y #0,
is xe*Y = f(y).Then f(y) =
(@ y*+ ¢ (b) ¥y* + cy ©y+c ) c
Correct options
1.(d) 2.(b) 3.(d) 4.(a) 5.(d) 6.a) 7.(d) 8.(c) 9.(a) 10.(d) 11.(d) 12.(d)
13.(a) 14.(c) 15.(d) 16.(b) 17.(d) 18.(b) 19.(d) 20.(a) 21.(c) 22.(c) 23.(b) 24.(a)
25.(a) 26.(c) 27.(b)
Unit test
1. The order of the differential equation representing the family of ellipses having center at the
origin and foci on x-axis, is
(a) 1 (b) 2 (c) 0 (d)3
2. The differential equation of the family of circles passing through the origin having center
on the y-axis is
@) xy +(*— x*)y; =0 (b) 2xy — (y* — x*)y, =0
(©) 2xy + (¥* — x)y1 =0 @ xy—@*— x)y; =0
3. The differential equation of the family of curves represented by y? = 4a(x + a), where a
is an arbitrary constant, is
(@) y = 2xy; + 2yy,° (b) ¥y = xy1 + yy:*
(©) ¥y =2y1+ yy* (d) y=2xy; + yy,*

. dy y 1/3
4. A solution curve y = y(x) of — = (;) passes through (27, 8). The value of y when
X =641s
(a) 113/2 (b) 12 (c) 153/2 (d) 18

5. The solution y = y(x) of the equation, 2(y + 3) — xyz—z = 0 satisfies y(1) = — 2. The

value of |x| wheny = —4 is
(a) 2e (b) e (c) 2e7t (d) et
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6. The equation of the curve passing through (2, 1) having the slope of the tangent at (x,y)

is %yyz is
(a)xz—y2=§x (b)x2+y2=§x (c) x?2y2 =5 (d x+y=3
7. The integrating factor of (1+ tany)(dx —dy) + 2xdy =0 is
(a)e™.(cosy —siny) (b)ye™.(cosy +siny)
(c)e¥.(cosy — siny) (d) e¥.(cosy + siny)

8. The general solution of y + ;—x (xy) = x.(sinx +log, x) is

3
y.x% = — x%cos x + 2{x.sin x + cos x} + x?.g(x) + c¢. Then g(x) =

(a) 3log, x — % (b) log, x + % (c) log,x— % (d) 3log, x + %
9. The general solution of (x + y)(dx —dy) = dx+dy is t+ log,t =2x+k then t =
(@ x+y+1 (b) x+y (c) x+y—1 (d) 2(x+y)
10. The differential equation satisfying x? = 2y?log, y is
(@ 2+ y)Z+ xy =0 (b) @2+ y)Z-xy =0
2 _ L2\ _ 2 _ L2\ _
© (x*=y?)—-xy =0 d F=y)+xy =0

Correct options
I.b) 2.(c) 3.(d) 4.(a) 5.(d) 6.a) 7.d) 8.(c) 9.(b) 10.(b)
Filler

The general solution of Z—z + y =5 isrepresented by y — 5 = f(x).If f(2) = e~? then

f@B)=
@) 0 ) 1 () e~ 1 d) e~ 3
Ansy 2 +y=5 2 ——yi5 5dy=-(-5dr =L = —dx
Integrating, log,|y —5| = —x +c.
Zly—=5] =e *t¢ = |y—5| =e ¥e® =>y—5 =ke ¥ where kisa
constant. sf(@)=ke™*. & f(Q) =e 2 ke =¢e? s5k=1.

fx)=e * =~ f(B)=e"3.
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10. VECTOR ALGEBRA

1. A vector of magnitude 14 units in the direction opposite to _}56, where P = (1,3,2) and
Q=(-10,8) is
(a) —2i+4 3j—6k (b) 2i+3j—6k (c)—4i+6f—12k (d)4i+6j— 12k

2. The line BA is produced to C such that BC = 1.5BA. If 0A = G and OB = b then the

position vector of C is

+b

Ql

(a) 2= b (b) 24— b () —2d+ b )

-3

N

3. If the position vectors of 3 points are @ — 2b + 3¢, 2d + 3b — 4, — 7b + 10¢ then

the 3 points are

(a) coincident (b) non collinear (c) non coplanar (d) collinear
4. If a =31, b= 4j and ¢ = — 2k then the centroid of the triangle formed by the vectors
d+b, b+ and +d is
3i+ 4j— 2k 61+ 8j — 4k 61+ 8j — 4k 3i+ 4j— 2k
@ —— b —— O BT
5. ABCD is a quadrilateral whose diagonals are AC and BD. Then BA + CD =
(a) AC + DB (b) BD + CA (c) AC + BD (d) BC + AD

6. The vectors 2j + k and 31— j + 4k are two sides of a triangle. The length of the

median of the triangle through the common point of the given vectors is

(a) V26/2 (b) 4v2 (c) V35/2 (d) 8v2
7.1f |d| =4 and — 3 < k < 2 then the sum of the maximum and minimum values of
|ka| is

(a) 8 (b) 4 (c) 20 (d) 12
8.1f @, b, & are non collinear vectors such that @ + b is parallel to ¢ and ¢+ d is
parallel to b then

(a) d, b, ¢ are the sides of the triangle (b)yd +b=d +¢

c)d +¢é=b dd+b=7

9. If the direction cosines of a vector are -

5 j—g , n then the angle made by the vector with

the positive direction of the z-axis is
(a) 0° (b) 90° (c) 30° (d) 60°
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10.1f &, b, & are not the sides of a triangle and are such that a + b+ ¢= 4, |d| =3,
|b| =5 then || =

(a) 4 or 64 (b) 2 or 8 c3or5 (d1lor 2
11. Let A, B, C, D be the vertices of a parallelogram whose diagonals intersect at P and let O
be the origin, then OA+ OB+ OC+ 0D =

(a) 30P (b) 20P (c) OP (d) 40P

12.1f d=2i—j+k, b=1+ j—2k and =1 + 3j —k then the value of m so that
@ is perpendicular to mb + ¢ is

(a) 2 (b) 3 (c) —1 (d) —2
13. The vectors d@ = 31— 2j + 2k and b= —i—2k arethe adjacent sides of a

parallelogram. The angle between the diagonals is
(a) 30° (b) 60° (c) 45° (d) 90°

14.1f @ and b are unit vectors such that @ + b is a vector of magnitude k units then the

set of all possible values of k is
(a) [1,2] (b) [0,2] (c) [0,1] (d) [1,3]
15.1f @ and b are two unit vectors such that V3@ — b is also a unit vector then the angle
between @ and b is
(a) 51/6 (b) 2m/3 (c) m/6 (d) /3
16. If in a right-angled triangle ABC, the hypotenuse AB = p then
AB.AC + BC.BA+ CA.CB =
(a) p? (b) p (c) 3p” (d) 3p

17.1f a, b and &are mutually perpendicular vectors of equal magnitudes, then the angle

between d + b+ ¢ and a, is

(a) cos™1(2/V3) (b) cos™*(1/V3) (c) cos™(1/3) (d) cos™1(2/3)

18. If the unit vectors, d, b, ¢ are the sides of an equilateral triangle, satisfying
i+ b+ ¢é=g,then d.b +2b.C +3Cd=
(a) 2 (b) -6 (c) -3 (d)3
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19.1f @ + b + &= 8 andif la + I;| = |I; + é| = 1@ + ¢él =1 then angle between
G+ b and b+ € is
(a) 45° (b) 120° () 30° (d) 150°

20. If q, b and & are the three vectors such that each is inclined at an angle /3 with the
other two and |a| = 1, B| = 2and |¢| = 3 then the dot product of @ —4b and @ + 3¢ is
(a) 25/2 (b) —85/2 (c) 25 (d) 85

21. The vectors of magnitude 10v/3 that are perpendicular to the plane containing the vectors

i+ 2j+ k and —i+ 3j+ k are given by

(a) +£V10(—1t— 2j + 5k) (b) £V10(—i+2j + 5k)
(c) +V10(— i+ 2j —5k) (d) £V10(—i—2j— 5k)

24. The vectors from the origin to the points A and B are d = 2i —3j + 2k and
b=2i+ 3j + k respectively. The area of the AOAB is
(a) V269/2 (b) 27/2 (c) 14V2 (d)/229/2

25. If the area of the parallelogram (in sq. units) whose adjacent sides are d and bis 5 sq
units then the area of the parallelogram having vectors 2d — b and 4G + b asits diagonals,
is (a) 3/V2 (b) 15 (c) 12 (d) 25

26. If the vectors ¢, d = xi +yj + zk and b = j are such that @, b, ¢ form a right
¢

handed system then ¢ is in the direction of

(a) xk —zi (b) 6 (c) xk + zi (d) yj
27.1f a, I;, C are the three consecutive vertices of a parallelogram having area 10 sq. units
then |(€— @) x(2b— d— &)| =

(a) 20 (b) 5 (c) 10 (d) 40
28. In the parallelogram OACB the side 04 =2t +j + k and a diagonal 0C=i- 2] +

k. The area of the parallelogram (in sq. units) is

(a) V35 (b) V10 (c) V12 (d) V32
29.1f @ =21 + j — 3k then |d xj|?> =
(a) 13 (b) 14 (c) 10 d) 21
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(@) —5/6 (b) 5/6 (c) 8/9 (d —8/9

-

31. If d, b, & are nonzero, coplanar vectors then [2&— b 2b -2 2¢-— 51] =
(a) 0 b)d x(bx2d ()8 @ 1

32.If pi + j +2k, i 4+ pj— k and 2i—j+ pk are coplanar then p =

k

@ 1++v3 -2 (1) —1++3 -2 (¢) 1++3,2 (d) -1 £+ V3, 2
33. If d=2i, b=23] and ¢ =4k then d x (b x &) +(d x b)x &=

(a) b (b) @ (c) 8 @ ¢
Correct options
1.(d) 2.a) 3.d) 4.(b) 5.b) 6.c) 7.d) 8.a) 9.b) 10.b) 11.(d) 12.(d)
13.(c) 14.(b) 15.(c) 16.(a) 17.(b) 18.(c) 19.(b) 20.(b) 21.(a) 22.(a) 23.(c) 24.(d)
25.(b) 26.(a) 27.(a) 28.(a) 29.(a) 30.(a) 3l.(a) 32.(a) 33.(c)
Unit test

1. The projection of a line segment on the x-, y- and z- axes respectively are 2, 3,6. The
angle made by the line segment with the positive direction of the y-axis is
(a) cos™(3/7) (b) cos™1(2/7) (c) cos™1(4/7) (d) cos™1(6/7)

2.1f G and b are two adjacent sides of a square then the diagonal of the square is a multiple

a b i b ia+b d-b a+b da-b
of (a)m'i'ﬁ (b)ﬁ'Fm (C)—|E| +—|d| (d) Il +—|B|

3. P and Q are two mid points of the sides AD and CD of the quadrilateral ABCD then
AP + QC =
(a) AC (b) SAC (c) BC (d) BC

4. The length of the vector p(Zi —j+ ZE) is 3 units. The magnitude of the projection of

the vector on the z-axis is

(a) 2 (b) 6 () 3 ) 1

5.Let d, b and & be three unit vectors such that la + b+ ¢| =1and @ is perpendicular

to b. If &makesangles @ and B with @ and b respectively then cos a + cos f =

(a) 1 (b) 1/2 (c) —3/2 d) -1
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6.1f d and b are two unit vectors such that 2d — b and 54 + 4b are perpendicular to
each other then the angle between d and bis
(a) /3 (b) 2m/3 (c) 3m/4 (d) /12
7.1fd +2b+3¢=3 and @ X b + & X &zk(l—; X ) then the value of k, is
(a) 5 (b) 7 (c) 4 (d) 6
8. The area of the parallelogram having the vertices A, B, C, D whose position vectors are

—i4 2j+ 4k, i+ 2j+ 4k, 1-3j+ 4k and —i——j+ 4k, is (insq. units)

(a) 1 (b) 2 (c) 4 (d) 6
9. (is’ 0, %) is a unit vector perpendicular to the plane of the triangle having
d=mi +3j-k and b= 4] as its sides. The value of m is

(a) 1 (b) 2 (c) 4 (d) 3

10.Let 7= I(b x &) + m(¢ x @ + n(@ x b)and [@ b ¢&]=2 then
l+m+n=

@—(d@+ b+ 2.7 ) (@ + b + &).7

(© (@ + b + &).7 @ 2(d@ + b + &).7

11.If & is a unit vector L toboth @ and b and if the angle between @ and b is /6
then [d b E]Zz

(a) (b) 21a1?|p|" © 2lal|s| @1

3
4
12. It is given that @ and f are non-collinear. Suppose that % = 2xd + y8,
% =2yd +3xf and W = 2@ —5f aresuchthat & = ¥ + w. Then xy =

(a) —2 (b) 3 (c) —3 (d) 2
Correct options

@) 2.(b) 3.b) 4. 5.d) 6.) 7. 8(0b) 9.(b) 10.c) 11.(b) 12.(d)
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11. THREE DIMENSIONAL GEOMETRY

1. Aline make angles m/4 with both y- and z- axes. The angle made by the line with the
positive direction of the x-axis is

(a) 90° (b) 0° (c) 30° (d) 60°
2. A line makes the same angle a with each of the x and y-axes. If the angle 6, which it

makes with the z-axis, is such that sin?6 = 2.sin?a then the value of « is

(a) m/4 (b) /6 (c) m/3 (d) m/2
3. The angle made by the line joining the points A(2,3,5) and B(—1, 2, 4) with the positive
direction of the y-axis is

(a) cos™*(3/V11) (b) cos™}(1/V11) (c) cos™*(2/V11) (d)cos™ 1(5/V11)
4. The angle between the lines whose direction ratios are a, b, ¢ and b—c, c—a, a—»b
is

(a) 90° (b) 60° (c) 30° (d) 45°
5. The equation of the line parallel to the vector 3i — 2j + 6k and which passes through the
point (1,— 2,3) also passes through

@ (0.-2,2) ®) (-2,0-3)  (© (5,10 d) (1,-2,-3)

6. The direction ratios [, m, n of two lines are given by 2l +2m —n =0 and
Im + mn + nl = 0. The lines
(a) are parallel (b) are coincident (c) are perpendicular (d) does not exist

7. The perpendicular distance of a corner of a unit cube from a diagonal not passing through it
is

(a) 1/3 (b) 2/3 (©) v2/3 d) 1/3
8. The foot of the perpendicular drawn from the point A(1, 8, 4) to the line joining the
points B(0,—1,3) and C(2,-3,-1) is

035D @G Y 061D
9. Iftwo lines L, and L, in space are defined by

Li: {fx=py+(@-1, z=(@—- Dy+ p} and

L,: {x=qy+(1—-q), z=(1—q)y+ q} aresuchthat L; is perpendicular to L,, for
all non-negative reals p and g then

(@ p+qg=1 (b) p#q ©p+qg=1 (dp=qg=0
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. x—3 + 1 zZ— 6 X+ 5 -2
10. Two lines =2 = and = Y- <_
1 3 -1 7 P

—3 intersect at the point R.

The reflection of R in the yz-plane has the coordinates,
(a) (21 41 7) (b) (_21 4) _7) (C) (_21 - 4' 7) (d) (2' _41 _7)

11. The distance of the point (2, —4,1) from the line is g = % = Z is

(a) 5 units (b) V21 units (c) 3 units (d) V5 units

12. The foot of the perpendicular drawn from the point A(2, 3, — 8) to the line

4-x y 1-2z .
= =-= 1S
2 6 3

(a) (2, 6,—2) (b) (6, 6,—4) (c) (=2, 6, 2) (d (2, 6,—4)
13. The lines AB and CD where A =(0,—-1,-1), B =(4,5,1), € =(3,9,4) and
D =(—4,4,4) are

(a) intersecting (b) parallel (c) skew lines (d) non coplanar

14. The point of intersection of the lines # = ai, # = bj and 7 = ck is
(a (1, 1, 0) (b) (0, 0, 0) (c) (0, 1, 1) (d (1, 0, 1)

. x—1 -2 z—3 x—1 -5 zZ— 6 .
15. If the lines — = y2k == and s yl = — are perpendicular to each

other then k =
(a) 5/7 (b) 7/5 (¢) —7/10 (d —10/7

16. The shortest distance between the lines
=60 +2] +2k+ A0 -2 + 2k)and 7= — 41—k + u(3t —2j — 2k) is

@ 6 (b) 12 ©) 9 (d) 4
17. The image of the point A(1, 6, 3) in the line % = y; L Z; 2 is
@ (=3,6,7)  (b) (2 0, 4) © (1,—3, 7) @ (1, 0, 7)

18. The equation of the line parallel to x-axis and passing through the origin, is (here 1 € R)
(@ 7= A0+k) (@® 7= A+mk ()7F=A (d 7= A+ j+ k)

19. The vector equation of the line passing through the point (1, 2, —4) and perpendicular to

the two lines *—2 = ¥* 1% _ 2710 g ¥- 15 _ Y229 _ Z75: 2_ G4 Ab where
3 _ 16 7 3 8 _s
b=2i+ pj + qk. The value of p +q =
(@) 9 (b) 6 (©) 12 d) 3
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20. The coordinates of the point where the line through (5,1,6) and (3,4, 1) crosses the YZ

plane at A. The sum of the y- and z-coordinates of A is equal to
(a) 2 (b) 10 (¢) 5 (d) 4

21. The equation of the plane passing through the line of intersection of the planes x — 2y +
z—6 = 0and 2x — 3y + 6z + 7 = 0 and perpendicular to the former plane is
(a)13x + 26y — 25z + 21 =0 (b) 13x — 26y — 25z — 21 =0
(c) x +5y — 11z + 63 =0 (dx -5 —-11z —63=0

22. The foot of the perpendicular from the origin to a plane is (5, — 3, — 2). The equation of

the plane is

(a) 7.(5¢ — 3f —2k) =38 (b) #.(5t — 3j —2k) =38
(c) 7.(5¢ +3f +2k) =38 (d) 7. (5t + 37+ 2k) =38

23. The equation of the plane which bisects the line joining the points A(2, 3,4) and
B(4,5, 8) at right angles is

(a) 2x+2y+4z =19 by x+y+2z=19

(c) x+y+2z=10 (d) 2x+2y+4z=10
24. The equation of the plane passing through the line of intersection of the planes 7.d =p
and 7.b = q, P # q,containing the origin is

(@ 7.(pd — qb) =0 (b) 7.(qd — pb) =0

(c) 7.(d x b) =0 (d) #.(d —b) =0
25. The equation of the plane passing through (a, b, ¢) and parallel to the plane
7.(1 +j + k) = 2 also passes through

(a)(a-;-b’b-;-c’c-;a) (b) (a;b'b;c'c-;a)
(c) (a+b, b+c, c+a) (d (a—b, b—c, c—a)
26. The equation xy + yz = 0 represents
(a) coincident planes (b) a pair of non-coincident parallel planes
(c) a pair of planes perpendicular to each other (d) two lines

27. The equation of the plane passing through the point (1,—1,—1) and perpendicular to
each of the planes x —2y — 8z =0 and 2x + 5y —z =01s

(a)14x —3y+z=16 (b) 4x -5y +z=16

(c) 14x —5y+3z=16 (d 7x—5y+3z=8
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28. The distance of the point having position vector 2i + j — k from the plane
r.(i— 2j+ 4k) =9is
(a) 5/v21 (b) 9/v21 (c) 13/v/21 (d) 10/v21

29. Two systems of rectangular axes have the same origin. If a plane cuts them at distances a,

b, c and p, q, r respectively from the origin, then

1 1 1 1 1 1 1 1
(a);+;+;—;+g+— (b)§+b_2+

1
; =

c
1 1
(C) a?.b?.c? - p2.q2.r2

(d) a®*+ b* + c* = p*+ q¢* + r?

30. The equation of the line passing through (3, 0, 1) and parallel to the planes x + 2y = 0
and 3y—z=0 is

(A x—2y=3,z+3y=1 (b) 2x—y =6, 3z+y=3

(c) x+2y=3,z—-3y=1 d 2x+y=6,3z—y=3

31. The image of the point having position vector i + 3j + 4k about the plane,
F.(2t—j+ k)= -3 is
(@) (1, 0, 7) (b) (=3, 1,—2) (c) (—1,3,-2) (d) (=3, 5, 2)
32. The angle made by the plane 2x — 3y + 6z — 11 = 0 with the positive direction of the x-

axis is sin” 'a. Then a =
(a) 4/49 (b) 5/7 © 2/7 (d) 25/49

33. With regard to the line L: # = 2i— 3j— k + m(i - Jj+ ZE) and the plane

P: #.(31+ j—k)+ 2 =0, the conclusion is
(a) L liesin P (b) L is parallel to P but not coincident
(c) L isperpendicular to P (d) L isinclined to P at 45°

34. With regard to the plane 2x — 3y + 5z + 4 = 0, which of the following is FALSE?

(a) lengths of the intercepts on the axes are 2, %, g

. 22
(b) sum of the intercepts on the axes = — —

15°
(c) plane passes through (1,—1,—1) (d) plane cuts the positive y-axis.

35. The angle between the planes represented by the combined equation
x2+3xy+2y? =0 is

(a) cos™1! (\/ig) (b) cos™1! (j—g) (c) cos™1 (\/%_0) (d) cos™1 (\/%_0)
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36. If the planes 7. (21 +mj + k) =3 and 7.(4f +j + nk) =5 are parallel then m :
n =

(a) 1: 4 (b) 3: 2 (c)4: 3 (d1:1
Correct options

1(a) 2.(a) 3.b) 4@ 5(0) 6() 7.() 8@a) 9(d) 10() 1.(b) 12.(a)
13.(a) 14.(b) 15.(d) 16.(c) 17.(d) 18.c) 19.(a) 20.(a) 21.(d) 22.(a) 23.(b) 24.(b)
25.(a) 26.(c) 27.c) 28.(c) 29.b) 30.c) 31.(d) 32.(c) 33.b) 34.(c) 35.d) 36.(a)
Unit test

1. The points P(2,4,6), Q(—2,—2,—2) and R(6,10, 14) are
(a) collinear (b) vertices of an isosceles triangle
(c) vertices of a right angled triangle (d) vertices of an equilateral triangle

2. The vertices B and C of a AABC lie on the line %2 = y%l = % such that BC =5

units. Then the area in sq. units of this triangle, given that the point A(1,—1,2) is
(a) 2V34 (b) V34 () 6 (d) 5v17

3. The distance of the point having position vector — { + 2j + 6k from the straight line
passing through the point (2,3, —4) and parallel to the vector 61 + 3j — 4k is

(a) 7 (b) 43 (c) 213 d) 6
4. If the foot of the perpendicular drawn from the point (1,0, 3) on a line passing through
(a,7,1)1s (g, g, g) then « is equal to

(a) 2 (b) 4 (© 5 (d) 7

5. Let ABC be a triangle with vertices at points A(2,3,5), B(—1,3,2) and C(4, 5, u) in
three dimensional space. If the median through A is equally inclined with the axes, then
which of the following is FALSE?

(a) 104 —-7u=0 (b) 2+ u+ 5=1348

(c) (4, w) =(7,10) (d) 22+ u? =130

6. The acute angle between the two lines such that the direction cosines [,m,n of each of
them satisfy the equation [+ m+n=0and 124+ m? — n?2 =0 is
(a) 15° (b) 30° (c) 60° (d) 45°
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7. A plane meets the coordinate axes at A, B and C. If the centroid of the triangle, ABC 1is
(4, 3, —1) the equation of the plane is
(@) 8x+6y—2z =1 (b) 4x+ 3y—z=1
oYy Z _ XY, £ _
(C)Z+§+—_1_1 (d) 12+9+_3—1
8. If the line drawn from the point A(— 2, —1, — 3) meets a plane at right angle at the point
B(1,— 3, 3). The equation of the plane is
(a)3x — 2y + 6z =27 (b) 3x — 2y + 6z = 15
(¢)3x+2y+62z=15 (d)3x + 2y + 6z = 27
9. The distance between the planes 7. (Zi —-Jj+ 312) =3 and 7. (— 41 +2j —6k) =5is
(a) 11//56 (b) 11/V14 (c) 11/2+/56 d) 11/2V14
10. The distance between the line # = (21 —j + k) + m(2i — + 3k) and the plane
7.(i + 5/ +k) =3 is
(a) 11/V27 (b) 5/v27 (c) 10/V27 (d) 2/v27
11. The foot of the perpendicular drawn from the origin to a plane is the point (1,—3,1). The

intercept cut on the x-axis by the plane, is

(a) 1 (b) 3 (c) V11 (d) 11
12. The plane containing the line x; 1= y; 2= 1 S > and parallel to the line % = % = %
passes through the point

(a) (11 -2, 5) (b) (11 0, 5) (C) (O' 3, _5) (d) (_L -3, 0)

13. The position vector of a point A in space such that 04 isinclined at 60° to 0X and at
45°to OY and |0A| =10 is
1., 1., 15 .
(a)10(51+51 + 2k (b) 10 (31 +
1 . 1 . 14 A A
(c)10(751+—2] + 2k) (@ 10(31 + =
Correct options

@) 2.b) 3. 4.0b) 5.(d) 6.() 7.d) 8.) 9.a) 10.b) 11.(d) 12.(b)
13.(a)
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12. Linear programming

1. Which of the following is TRUE?

(a) The minimum value of a objective function in a linear programming problem occurs at
only one corner point of the feasible region.

(b) If the feasible region of a linear programming problem is bounded then the objective
function has both maximum and minimum value.

(c) In a linear programming problem the minimum value of the objective function is always
Zero.

(d) In a linear programming problem the maximum value of the objective function is not

necessarily finite.

2. The corner points of the feasible region determined by the system of linear inequalities

2x+y <10, x+3y <15, x>0, y >0 are (0,0), (5,0), (3,4) and (0,5).
Let z = px + qy, where p, q > 0. The condition on p and g so that the maximum of z
occurs at both (3,4) and (0,5), is

() 5¢=p (b) 3p =gq (c) g =5p (d) p=3q
3. The corner points of the feasible region determined by a system of linear constraints are
(0,10), (5, 5), (15,15) and (0, 20).If z = ax + by is the objective function and if the
maximum occurs at (15,15) and (0, 20) then the relation between a and b is

(a) 5b=a (b) 3b=a (¢) b =5a (d) b=3a
4. The constraints of a LPP are 2x + 5y > 35, 3x +4y > 42, x =0, y = 0. The feasible
region is

(a) triangular (b) quadrangular (c) pentagonal (d) unbounded
5.1If z = 8x + 3y is the profit function of a LPP subject to the constraints x +y < 3, 4x +
y <6, x =0, y = 0 then the profit is maximum at

() (1,2) (b) (0,6) () (3,0) (d) (1.5,0)
6. The objective function of a LPP is z = 5x — 2y + 60 and the vertices of the feasible
region are (3,0), (4,0), (4,3), (2,4), (0,4) and (0, 3). The sum of the maximum and
minimum values of Zz is

(a) 132 (b) 28 (c) 134 (d) 30
7. The maximum value of z = 2x + 3y subject to the constraints x +y <4, x =20, y >0
is

(a) 17 (b) 13 (c) 16 (d) 12
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8. The non-zero minimum value of z = 6x + 4y subject to constraints
2x+y <30, x+y<24, x>0, y=0is
(a) 108 (b) 240 (c) 90 (d) 96

9. The maximum value of z = 12x + 3y subject to the constraints

6x+5y<30, 2x+y=>4, x+2y=>4 x>0, y=>0is

(a) 60 (b) 48 (c) 20 (d) 36
10. The number of corner points corresponding to the minimum value of z = x + 2y, subject
to the constraints x + 2y > 100, 2x —y <0, 2x+y <200, x =20, y =20 is

(a) 2 (b) 1 (c) 4 (d) infinite

11. By using all the constraints for the minimization of the objective vt
function 