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If the feasible region for a solution
of linear inequations is bounded, it
is called as:

(a) Concave Polygon

(b) Finite Region

(c) Convex Polygon

(d) None of the above

The corner points of the feasible
region determined by the system of
linear constraints are
(0,10), (5,5), (25,20) and (0, 30) . Let
Z=pr+qy , where p,g>0
Condition on p and ¢ so that the
maximum of Z occurs at both the
points (25,20) and (0, 30) is:

(@) 5p=2q (b) 2p=5q

(0 p=2q (d 5p=gq

Find the maximum value of 4z + Ty
with the conditions

3r+8y<24,y<2,z>0andy>0.

(@) 32 (b) 42

(c) 39 (d) 30

What is the number of different
messages that can be represented
by three a’s and two b’s?

(@ 7 (b) 8

(c) 9 (d) 10

If "C15 = "Cs, then find the value of
n.

(@) 24 (b) 23

(c) 21 (d) 20

n(n+ 1)(n+ 5) is a multiple of 3 is
true for:

(a) All natural numbersn > 5

(b) Only natural number 3 <n < 15
(c) All natural numbers n

(d) Only natural number -3 <n <5

For all positive integrals
10™ + 3*2*2 4 8 is divisible by:

(@ 8 (b) 9

@ 7 (d 6

The negation of the statement "The
product of 3 and 4 is 9" is:

(a) It is false that the product of 3
and 4is 9

(b) The productof 3 and 4is 12
(c) The product of 3 and 4 is not 12

(d) It is false that the product of 3
and 4 isnot 9

What is the value of the
i iz 4

determinant ;4 ,6 ;8| where
2'9 Z'IZ i15

i=+/—17?

Practice Test

10.

11.

12.

13.

14.

15.

16.

17.

01

(@ o (b) -2
(c) 4 (d) -4
The factorized form of the
following determinant is:
1 1 2
1 m m?
1 n n?
@ (m—mn)(n—-1)(n)
(b) (m—=0(n—-0)(rn—-m)
(@ (=m)(n—-0)(rn—m)
d (m-1)rn-1)(n-1)

Find the value of y — z from the
following equation:

AR b

@) 7 (b) -7
) 6 (d) —6
1

IfA:{l -1 O]andB: 3!,

3 2 -1 :
find (AB)” .
(a) [72} b [2 4]

4
(©) [2} (A [—2 —4]

4

Form the differential equation of
the following ¢ = a (b — 2?) :

@) yy —ayy’ +a(y)’ =0

®) w' +zyy” +2(y)? =0

© ' +vy —2@)’ =0

@ gy — a2y’ —a(y)’ =0

of the
equation

The integrating factor
differential

2yz—§+m:5y2is,(y;ﬁ0):
@ vy (b)

d L
(@ y (d) 7

Solve: wg—z —y = z? for y(2) , given

y(1) =1

(@ 1 (b) 2
(0 3 (d) 4
If lim, o 080FSD) e
value of k is:
(@ o b 2
2
] —T?’ (d 1

2

z2 Y 4y _,
If Z T =1, then dr =

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

(@) bz (b) _bz

a’y a%y
© _by @ b’y

a’x a’z

Evaluate the integral
fo* sin® 2t cos 2t dt .

1 b) 2
@ 1 ®) 2

1 d 1
(O] - (d) 5

The area bounded by y=logz,z
-axis and ordinates x = 1,z = 2is:

(@) %(log 2)? sq. unit
(0) log (%) sq. unit
(@ log (%) sq. unit
(d) log4 sq.unit

Find the area under the curve
betweeny = xandy = 2x+ 6.

(@ 72 (b) 18
() 36 (d) 54
The roots of the equation
22+ L +1=0are:
V3

(a) Imaginary

(b) Real and equal
(c) Real and distinct
(d) Real and distinct

For which value(s) of k£ will the
roots of 3z2 + 3 = 2kz be real and
equal?

(@) +2 (b) +4

(c) +£3 (d) +5

The value of =z for which
e+ 1]+ +/(z—1)=0

(@ 0 () 1

() -1 (d) Novalue ofx

If 283z —4)—2<4z -2 > 2z — 4
then the possible value of z can be:
(@ 2 (b) 5
() -4 (@ -5

How many three- digits numbers
are there which are divisible by 9.

(a) 98 (b) 99
(c) 100 (d) 101

How many two-digit numbers are
divisible by 4?
(@) 21
(c) 24

(b) 22
d 25

Find the radius of the circle,
522 + 5% — 20z — 6y +15=0.



28.

29.

30.

31.

32,

33.

34.
35.

36.

37.
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6 d
@ § @ /5
Find the equation of the parabola
with vertex at the origin, the axis

along the x-axis and passing
through the point P(3, 4).

€)) 2= %x (b) y? = %m
(@ 2= —19—693 (d) 42 = 1—3?m

Which one of the following is
correct?

(@) The function is one-one into
(b) The function is many-one into
(c) The function is one-one onto
(d)
Which of the following functions,
f: R — Risone-one?

@ f(x)=x,vxeR

(b) f(z)==2%Vz€R

@ f(z)=-z,VzeER

(d) None of these

The function is many-one onto

Let X be a binomial random
variable with mean 1 and variance

% . The probability that X takes the
value of 3 is:

@ 3 0 3
27 3
@ 2 @ 3

What is the probability of getting a
sum 9 from two throws of a dice?

@ 1 (v
(© @

ISR

2
3
If 3 is perpendicular to both & and
5 where & = k and 7 = 2i + 3j + 4k,
then what is 5 equal to?

(@) 31+2) (b) —3i+2j

() 21-3j (d) —21+3j

For any vector o , what is the value
of (. 7)i + (. )] + (. k)k

(@) 3« (b)) 2«

@ a (d)

Find the coefficient of z* in the
expansion of (1 + z + 2% + z%) ",

—Q

(a) 567 (b) 990
(c) 365 (d) 459
In the expansion of (z° — #)15 ’

the constant term, is:

@ 0y (b) ©

() -'Cq (@ 1

What is the equation of the right

bisector of the lines segments
joining (1,1) and (2,3)?

38.

39.

40.

41.

42.

43.

44.

45.

(@ 2x+4y—11=0 46.
(b) 22—-4y—5=0
(c) 2z—4y—11=0
(d z—y+1=0
The angle between the lines x - 2y =
yandy-2x=>5is:
1.1 _

@ tan'($)  ®) tan'(3) .
(© tan’l(%) (d) tan’l(%)

. 11—z 2
What is cos ( 1722 ) equal to?
(a) sin'z (b) 2cot™lz
(c) 2tan'lz (d) tanlz
Ifz = tan’l(%) then sin 2z is equal 48.
to?

4
a) 4
(@ 13
b) 2
b) %

12
© 15
(d) None of the above
If the mode of the scores 10, 12, 13,
15,15,13,12,10,xis 15, then what 49,
is the value of x?
(@) 10 (b) 12
(c) 13 (d) 15
In any discrete series (when all
values are not same) if z represent
mean deviation about mean and y
represent standard deviation, then
which one of the following is
correct? 50.
(@ yz=z (b) y<=z
(A z=y (d =<y
A bag contains 2n + 1 coins, n coins 51
have tails on both sides, whereas '
n + 1 coins are fair. A coin is picked
on random from the bag and
tossed. If the probability that toss
in tail is % , total numbers of coins
in the bag are: 52.
(@ 20 () 21
(c) 25 (d) 33
Weather Forecast Company makes
a forecast of raining at 70%
Company's forecast are only
correct 60% of the time. Find the
probability of it correctly
forecasting rain?

21 b) 23
@) =5 (b) 25 53

26 d 29
@ 5 @ 25

If 6sin?z —2cos?z =4 , then find
the value of tan z .

(a)
Q]

V3
V5

() v2
(d 0

If cos™! (%) + cos~! (%) = a , then

P g’
5 tkcosa+ 35 = sin? @ where k
a b
is equal to:
(@ _2rq (b) 2pq
ab ab

_k d) P¢

© - d

Find the equation of tangent to the
curve y =5z —3—2 , which is
parallel to the line 4z — 2y +3 =07
(@) 80z —40y+103 =0
(b) 80z + 40y + 103 =0
(c) 80z + 40y — 103 =0
(d) 80z —40y—103 =0

Find the points on the curve y = z

at which the slope of the tangent
is equal to the y coordinate of the
point.

2

(@) (0,0)and(2,3)
(b) (0,0)and (3,4)
() (0,0)and (2,4)
(d) (0,1)and (2,4)

The 6" coefficient in the expansion
of (222 — 15)"

32
a) 4580
@ 17
b) _ 896
(b) =
5580
@ 257
(d) None of these
Evaluate lim logt(17+2w)
20 an 2z
(@) -1 () 1
(c) 2 (d) 4
649”2—1)
What is the value of lim ~———+4
720 <TSIinx
(@ 1 (b) 6
(c) 4 (d 8

The coordinates of the foot of the
perpendicular drawn from the
point A(1,0,3) to the join of the
points B(4,7,1) and C(3,5,3) are:

@ (3.4
(b)

5,7,17)

Three planesx+y =0,y +z=0, and
Xx+z=0:

(@) Meetinaline

(b) Meetin a unique point

(c) Meet taken two at a time in
parallel lines

None of these

(@)
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54. A set containing n elements, has

exactly subsets.
(@) n? (b) 27
() n (d n+1

55. The domain of the function
f(z) = —V1-v1-2?is:
@@ {z|lz<1} (b) {z]z>-1}
(@ [0,1] d [-L1]

56. If P,Q and R are three sets, then
which of the following is correct?

(@ %;J(QHR)=(PUQ)H(Pm
(b) %W(QURF(PUQ)H(PU
(©) IE%BJ(QOR):(PUQ)H(PU
(d PN(QUR)=(PNQ)N(PN

R)

57. Of the members of three athletic
teams in a school, 21 are in the
cricket team, 26 are in the hockey
team and 29 are in the football
team. Among them, 14 play hockey
and cricket, 15 play hockey and
football, 12 play football and
cricket and 8 play all three games.
The total number of members in
the three athletic teams is:

@) 76 (b) 49

(c) 43 (d) 41
58. If f(2a—z) = f(x)

Jy f(z)dz = X then fo

(@ 2x (b) 0

() 2x (d A

and
z)dz is:

59. XY-plane divides the line joining
the points A(2,3,-5) and
B(-1,-2,-3) in the ratio:

(@
(b)
O
(d)

60. Find the angle between the line

1—2&-1 = % = ZE3 and the plane
10w+2y711z73=0.

(@ sint (3

0! (37)
(b) -1 (2—)
(31)

: 1 internally
: 2 externally
: 3internally

[SARNGA U V)

: 3 externally

=N =

2
() sint (3

21
(d) None of

these

E //Hints and Solutions // ]

A bounded feasible region will have
both a maximum value and a minimum
value for the objective function. It is
bounded if it can be enclosed in any shape.
A convex polygon is a simple not self-

intersecting closed shape in which no line
segment between two points on the
boundary ever goes outside the polygon.
So, the answer is convex polygon.

Maximum of Z occurs at (25, 20) and
at (0,30).

So, equating the vales of Z at these points,
we get

25p + 20q = 30q

25p = 10q

C.9p = 2q

This is the required relation.

Also as p,q > 0, the value of Z is always
positive and hence, is greater at (25, 20) and
at (0, 30) than at (0, 10) and (5, 5) .

R{ViVH Given condition is, 3z + 8y < 24
y<2,z>0,y>0

The vertices of the feasible region are,
(0,0),(8,0), ($,0) and (0,2)

Find the value of Z at all points,
At0(0,0),Z=4x0+7x0=0
AtA(8,0),Z=4x8+7x0=32

AtB(3,0,Z2=4x8+7x2=0

AtC(0,2),Z=4x0+7Tx2=14

The maximum value of the objective
function attains at (8, 0) .

Z =4z + Ty

The maximum value =4 x 8 +7 x 0 = 32.

0, 3) N
C \(8;’3, B y=2
0,2)
Jx+8y=24
X X
o[, 0) 4G, 0)
Yt

Z10) N We know that:

Suppose a set of n objects has n; of one kind
of object, ns of a second kind, ng of a third
kind, and,

So, on with n=n;+ns+n3+...+ng
then the number of distinguishable

permutations of the n objects is:
n!

- n1!><n2!><n3!. e nk'
Given: Three a’s and two b’s

La | a | a | b | b |

Total number=3+2=5
In the set of 5 words has 3 words of one
kind and 2 words of the second kind.
Therefore, number of different messages
that can be represented by three a's and
twob's,

1
- % - 10
51138 Given that:
"Cs = "Cy
As we know that,
If"C, ="C,, then,
rTt+y=mn

Therefore,
n=1548=23

(98 Given:

P(n) : n(n + 1)(n + 5) is a multiple of 3.
Forn=1
nn+1)(n+5)=12-6=12=34
P(n)istrueforn=1

Suppose p(k) is true forn = k
k(k+1)(k+5)=3m (let) or
k® + 6k% 4+ 5k = 3m ......(1)

Replacing k by k + 1, we get
(k+1)(k+2)(k+6) =k (k> + 8k +12) +
(k? + 8k + 12)

E® + 9k% + 20k 4 12 = (k* + 6k* + 5k) +
(3k? 4 15k + 12)

=3m+3k?+ 15k + 12 [....from (i) ]
=3 (m+k?+5k+4)

(k+1)(k+ 2)(k + 6) is a multiple of 3 ie,
P(k+1) is multiple of 3 , if P(k) is a
multiple of 3 i.e,, P(k + 1) is true whenever
P(k) is true.

So, P(n) is true foralln € N.

vA1:)8 Given:

10" + 342 4 8

Putn =1in 10" + 342 4 8.

101+ 3472+ 8 =10+ 729 + 8

= 747

747 =3 x 3 x 83

Prime factors of 747 are 3, 3,83 .

From the given options we can say that
10" + 34"+2 4+ 8 is divisible by 9 ( 3 x 3) for
all positive values of n .

IV Given, the statement is:

The product of 3 and 4 is 9.

To find the negation of the statement, we
find the opposite of the conclusion.

Then, the negation of the statement is:

[t is false that the product of 3 and 4 is 9.

CIID N Given,
Determinantis [;4 ;6 ;8.

1:9 7:12 1:15

Since, we have,
i=+—1
it =1, = -, =1, =—-1,8 =1,
19 =1i,i%2=1,
andi'® = —¢

i -1 —i
=1 -1 1

i 1 —i

=i —1) +1(—i—13) —i(1+14)
=i —i—2i—i—42

= —43
Given,
1 1 72

1 m m
2

2

1 n n
Applying Ry — Ry — Ry,
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1 l 2 We get, Jim, o log(1+sinz) lim, o
r_ x T - T

0 m—1 m?2-1[2 24y N a(~2z) . -4 (log(1+sinz))

1 N =yy = —az...(i) L
Anol n B nR B Differentiating w.r.t z again @ (@)

pplying f3 — \ 3 — I, vy + (y/)2 = —q....(i) ~ limy 1+st XCOS T

1 l l From (Z) and (4¢) , we get, 1

2 _ g2 -1

0 m—1 m*—1 yy/ =z <yy// + (y/)2) ~ 1+sin0 X cos 0

0 n—1 n2-12 ’ " n2 =1

L p =y —zyy’ —z(y)” =0 k=1

0 m—1 (m—-0)(m+1) 14A) Given, 17(B) leen that:

0 n—l (m=-Dn+]) dw+$—5y - (4) +¥ 4

A £ ; implifi “2 bz N
Equatlon (i) can be simplified as, Differentiating with respect to z , we get:
(m=Dn-0lo 1 (m+1) dz @ _5, 2z, 2ydy ’
01 (n+1) Ody 2 =3 \ with standard T a0
Now, expanding from a1 , dr; comparing eqn () with standard eqn, iéj Zy _ 2_926
+ Pz = T a
(m—l)(n—l)'l.[l mH} dy 9 Cdy B
1 n+l We get dr T aly
=m-Dn-0n+l-m-1) P=-Aandg=2 .
= (m—1)(n—)(n—m) e 2 T Given, [, sin® 2¢ cos 2tdt
’ Let,
Given, IF = el Pl — ¢J 5 ) = ['sin® 2t cos 2tdt
= [F — e3logy — logy? Letsin2t = u

NE 5}+[3 —4}:[7 6}
7 y-3 L o2] L5 14

=IF=./y (','e

alogz _ ma)

Differentiating w.r.t. ¢
d(sin2t) _ du

2z 10 3 4| _ |7 6 . =
- [14 nyﬁ} " L 2} a [15 14} 2L Given, dt dt
y(1) =1 2cos2t = du
¢[2x+3 6 }:[7 6} dy d dt
15 2-4 li5 14 vy Y= dt = 5 2tsy
As we know that, % - % = Putting value of u and du in our integral
If two matrices A and B are equal then their z . . L . in3 2t ot — 3 o _du
corresponding elements are also equal It is linear differential equation is of first [ sin® 2t cos = [u®cos2t x 2 cos 2F
S 2 +3=1 ' order. = 3 [uidu
=2z=7-3 IF:“d,”M _ 1wt 1wt ot
=2 =4 = IF=e =23F1 24 78
— =2 = IF = 4 Putting back v = sin 2¢
And2y —4=14 Now, = %sm 2t
= x (IF) = IF)d.
=2y=14+4 yx i Jal Z v Hence, F(t) = %sin4 2t
=2y=18 =>yx g =[exgde
=y=9 Iy Now,
Now, _.f o Jo!sin®2tcos2t =F (%) — F(0)
_ _ Integrating,
y-2=9-2=T7 i on = Lsin*2 (L) — Lsin®2(0)
So, the value of y — z is 7. Z =2z+c (where c is integration 8 4 )
_ constant) = %sin4 % - %sin“(o)
113 Given, :>%:1+c _lq4 L1
1 -8 8
A—[l 1 0]a\ndB— 3 :;CZO :lx1_0
3 2 -1 + =z Ory=gz? ?
a1 For y(2) =3
S _ 92
—~4AB-—1|1 -1 0 ] x |3 ‘i =4 i CI(9H We know that:
3 2 -1 5 Area bounded by function f(x) and g(x) is
1-340 i) Given that: given as,
= AB= 1797 } . log(1+sinx)
3465 limy g = —5— =k f(x)
[_9 Put x = 0, to check form
= AB= log(l—l-sm z)
L4 lim, ,( ————+
As we know, log(1+0)
The new matrix obtained by interchanging 0

the rows and columns of the original matrix = %

is called as the transpose of the matrix. It is
denoted by A’ or AT,

“(AB)' =[_2 4]
iR{1) N Given,

v =a (b2 _ w2)
Differentiating w.r.t =

Applying L hospital’s rule as,
tim, . H@) o (@)
e ) T )

g(x)

Area = [P[f(x) - g(x)ldx = [ Top -
bottom ]dx
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Given:

y=logx

Then,

Area = ff log x dx

Applying by parts rule, we get:
= [log zx]% — ff % x xdx

= [xlogx]? — [x]}

=[2log2 —logl] — [2 — 1]

=2log2 -1
=log2% —loge
=log4 —loge

=log (%) $q. unit

y:xandy: 2x+6

Finding a point of intersection:
=>x=2x+6

= x = —6 Thus,y =-6.

Let us draw the graph of the curve y =x
andy =2x+6.

2
(3.0
5 6 4/ 2 A 2 4
-2
4
(-6.-6) -6

Let the enclosed area be A.
Using the formula of the area under the
curve,

A=) f(x) - g(x)dx|
= A= |f36(2x +6— x)dx|
= [ /% (x + 6)dx]

<2 0
5 +ed]
Substitute the limit to evaluate the area:
= A=[0+0- 38 436/ =18

VAL0:VH Let us consider the standard form
of a quadratic equation, az? + bz +c¢=0.
Discriminant = D = b2 — 4ac
If the Discriminant > 0 then the roots are
real and distinct.
If the Discriminant = 0 then the roots are
real and equal.
If the Discriminant < 0 then the roots are
Imaginary.

2 T _
T+ /3 +1=0
=322+ z++v/3=0
Comparing this with the standard form
az? +bx+c=0,wegeta = \/g,b = land

c=+3.

. D=0b%—4dac
=12-4xv/3x+3
=1-12=-11
~.D<O0

Thus, the roots are imaginary.

y#J(®H Quadratic equation is az? + bz + ¢
Discriminant D = b% — 4ac
D=0 means two real and both are

identical roots.

Here, 322 + 3 = 2k=x

=322 —-2kz+3=0

Compare with standard form az? + bz + ¢
a=3,b=-2k,c=3

Discriminant D = b2 — 4ac

= D = (—2k)? — 4(3)(3) = 4k? — 36
For real and equal roots, D = 0.
4k —36=0

=4(k*-9)=0

=k -9=0

= k=43

I Given, |z +1|++/(z—1)=0 |,
where each term is non-negative.

So, |z 4+ 1| = 0and 4/(z — 1) = 0 should be
zero simultaneously.

ie. z=-1 and z=1 ,
possible.

So, there is no value of z for which each
term is zero simultaneously.

¥Z{l\\Y Given:
2Bz —4)—-2<4zx—-2>2zx—4

which is not

First by solving the inequation:
23z —4) —2 <4z —2weget,

=6z —10 <4z —2

=2 <8

>r<4 .. €8]

Similarly, by solving the inequation

4z — 2 > 2z — 4 we get,

=2 > -2

=z>-1 .. (2)

From equation (1) and (2) we can say that
-1<x<4

So, out of the given options the possible
value which z can take is 2.

Three- digit numbers are divisible
by 9 are:
108,117,126....999
Series of AP:
108,117,126....999
Tn=999

a=108
d=117-108=9

As we know that,
Tn=a+(n-1)d
=999=108+(n-1)9

=891=(n-1)9
=99=n-1
=n=100

Two digit numbers which are
divisible by 4 are 12, 16, 20, .., 96 forms
an AP with first term a = 12, common
difference d = 4 and n " term a n=96.
=an=a+(n-1)xd

=212+ (n-1)x4=96

=>n=22

YAAUNH As we know,

General form of the equation of a circle,
22 +y? +2g9z+2fy+c=0

Centre is (-9,—-1) or
( — coefficient of x — coeffi(zzient of y)

) )

where g, f and c are constant.

Radius = v/g> + f2 — ¢

Given,

Equation of circle is
522 4+ 532 — 20z — 6y +15=0.

2 +y? — x-Sy +3=0.0)

On compare eq. (i) with equation of circle,
we get

g=-2,f= %andc:3

As we know that,
Radius of circle = /g2 + f2 — ¢

Radius = \/(—2)2 + (%3)2 -3

=Va+ 53

V34

= 5 units

A1) 8 As we know,

Equation of parabola having a vertex at the
origin and along x-axis y* = 4ax

It is given that the vertex of the parabola is
at the origin and its axis lies along the x-
axis. So, its equation is

y? = 4ax ORy? = —4dazx

Since it passes through the point P(3,4), so
it lies in the first quadrant.

. Its equation is y? = 4azx

Now, P(3,4) lies on it, so

4?2 = 4a(3)
=16 = 12a
_4
—a=3
So, the required equation is 3> = 4 (%)m .
Lyt = %6:1:

Let f(z) be any function.
f(z) is onto if range of f(z) = Co-domain
The function f is said to be many-one
functions if there exist two or more than
two different elements in X having the
same imageinY .
Given function is:
f:R— {0,1}, such that:
flz) = { l'if z'is.rati(.)nal

0 if z is irrational
Co-domain = {0, 1}
Since, on taking a straight line parallel to
the z -axis, the group of given function
intersect it at many points.
= f(x) is many-one.
Range of function is {0, 1}
As range of f(z) = Co-domain
= f(z) is onto.
Therefore, f(x) is many-one onto.
Let us check for each option:
(A) Given:
flz) = |z|,Vz € R
As we know that,
f(z) = ||
= f(ﬂ?) _ )z, z< 0

z, >0

So, f(-1)=—(-1)=1land f(1) =1
= f(-1) = f(1),but -1 #1
.. The property, f (z1) = f(z2) = 1 = 22,
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does not hold true Vz,,z2 € R.

Therefore, the function f(z) = |z|,Vz € R
is not an injective function.

(B) Given:

f(z)=2z%Vz e R

Letz; =land zo = —1

=f(x)=xt=1

and, f (x2) =x% =1

=f(x1) =f(x2),but—1#1

.. The property, f (z1) = f(z2)= z1 = 22,
does not hold true Vz;,z2 € R.

Therefore, the function f(x) = x2,Vx € Ris
not an injective function.

(C) Given:

flz) = —z,Vz € R

Let z; and z5 be any two real numbers.

= f(z1) = —zyand f (z2) = —z»

Iff (Xl) = f(Xz)

= —X] = —X3

= X1 = X9

.. The property, f (z1) = f (z2)

= x; = z2, holds true Vz;,z5 € R
Therefore, the function f(z) = —z,Vz € R
is an injective function.

EFIP:VY Given: Mean=np =1
Variance = npq = vy

ép:%,q:%»n:4

Binomial distribution

P(X=r)="C,p"q""

P(X =3)="Cs(7)"(3)" " =
020, 458 San o

KYAV:VH Given:

In two throws of a dice, total chances
n(S) = (6 x 6) = 36

Let E is the event of getting a sum 9

S E= {(37 6)7 (47 5)1 (57 4)7 (67 3)}
=n(E)=4

Py 1B
44

kX138 Given:

& =kand7y = 2i + 3j + 4k

Bis perpendicular to both & and 5
axy=4

k

1

Ql

4
=30 - 3) — 5(0 — 2) + k(0)
=-3i+2j

i
*7=1o o
2 3
i

RZI(9N Given:

a is any vector

Leta = ali + azj + 0,3]23

As we know that, if @ = a1i + asj + askand
B = by + byj + bk then

a.b= a1by + asbs + asbs

(a. )i+ (. )] + (e k)k = a1i 4 a2 + a3

ol

(a.i)i+ (. 7)j + (. k)k = o

RN Given:
(1+z+22+2%)".
By expanding given
expansion formula we
coefficient z* .
1+z+22428
= (1+z)+z2(1+z)
= (1+z) (1+a?)
So,

2 3\ 11 1 2\ 11
(I+z+a?+2%) =1+az)"(1+2?)

equation using
can get the

To find term in from the product of two
brackets on the right-hand-side, consider
the following products terms as,

=1 x 1Cyz* 4+ 1Cyz? x 11C12? + 1Cy2*
= [1102 + 1102 X 1101 + 1104} z?

= [55 + 605 + 330]z*

= 990z*

So,

The coefficient of z* is 990.

{7 (9N Given:
1\15
(@ - 27)
Let (r + 1)%" term be the constant term in
the expansion of (z® — %) "
We know that in the binomial expansion of
(a+ z)™, we have,
TH»l — "Crm"’rar
. _15 3)15-r 157
T =190, (a9) ()
T,11 = ¥C,z* % (-1)" is independent of z
f:
45 —-5r =0
=r=9
Thus, 10 term is independent of z and is
given by
Ty = ¥Cy(-1)°
— _15cv9

Let the points be A(1,1) and
B(2,3)

Slope of line passing through two points
(z1,y1) and (z2, y2) is given by:

_ Y2~y
e
Where,

zi=Llzs=251=1y2=3
Let the slope of line AB is m; and slope of
perpendicular is ms .

Slope of AB (my) = -1 _

We know that when two lines are
perpendicular then the product of their
slope is -1.
mi Xmy = -1
Slope of perpendicular (ms) = _Tl
Mid point of AB = (%, W)
. . _ (241 341
Mld;)omt of AB = (T’ T)
= (77 2)
So the equation of the right bisector of the
lines is:

y-2=S(-3)
=4(y—2)=—(2z - 3)
=>4y—8=-2x+3
=2z+4y—-11=0

k(N Given,
Lines are:

andy—2z=5.......... (42)

Let m; and mg are the slope of the given
lines

From equation (i),

T—5=2y
“v-3-3

on comparing general equation of the line (
y =mz + c) we get,

my = 5

From equation (ii),

y=2x+5

mo = 2

Now,

Angle between the two lines is given by:

. (mi+my)
tanf = \71+m1><m2 |

(3+2)
{1+(%)><2}
(3) |
(141)
(3)

= tanf= |T

= tanf= |

= tanf= |

_ 5
= tanf= 1

=0= tan’l(%)

REI(HWA Given,
~1 1—1‘2 )

ot (322

Putz = tan6

2
We have to find the value of cos ! ( 1oz )
1+z

Putz = tan6
1 (1—2? _1(1—tan’6
= cos™! ( ) = cos (*)
1+22 1+tan?6
cos—1 ( 1—tan? 0)

sec2 6
(14 tan? @ = sec? )
= cos ! (cos? 6 — sin® 6)
= cos!(cos 26)
( cos 20 = cos? 0 — sin® 0)
=20 ( cos lcosz = m)
=2tan"lz (. z=tanb)

Z0J3) N Given,
z = tan’l(%)

-1
tanm75

As we know that, sin 20 = Lng
1+tan® 0
c.sin2z = m—nf
1+tan®z
2
1+(3)”
2
_ ()
- ostl
25
- 2,2 _ 10
- 26— 26

o
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Z5()N Given scores 10,12, 13,15, 15,13,
12,10, x and mode = 15

The mode of the n observation is the
number that has the highest frequency.
Frequency of score '12"' =2

Frequency of score '15' =2

But for mode to be 15, x should be '15".

L7A1)N Given: z = M.D,,y =S.D
We know that,

-4
MD= & SD

Where, M.D is mean deviation and S.D is
standard deviation

_4

ERI1:)N Given:
= Number of coins having tail on both
sides=n
= Number of fair coins =n + 1
According to question,
= Probability of getting a tail = %
=P
n +1
= 2n+?é' X 14 2n+1%11
n_ ntl _ 31
2n+1 © 2(2n+1) 42
= Bn+1) x21=31(2n+1)
= 63n 421 =62n+ 31
=n=10
.. Total coinsinbag=2n+1 =21

LZ10N Y Given:

Forecast of rain = 70%
Correct probability = 60%

pa) =% = L
=3
5

(tail)

1_31
R D)

=

60
P(B) =39 =

Probability of two unrelated events
happening together is equal to product of
individual probabilities.
*. Probability of correctly forecasting rain
P(ANB)
= P(A) x P(B)

7 3
“10°3

50

m Given,
6sin’x — 2cos’z =4
= 6sin’z —2cos’z =4 x 1
As we know that,
sin?z 4 cos?z =1
= 6sin’z — 2cos’z = 4 (sin2 x + cos? a:)

(Sl
—_

= 6sin’z — 2cos?z = 4sin’z + 4cos?z
= 6sin’z — 4sin?z = 4cos?z + 2cos?z
= 2sin’z = 6cos®x

= tan’z =3

Cotanx = \/3

4-6(A) Given,

p .

o2 +kcosa+ >3 =sin’a...... )
cos™! (E) + cos™ 1 (%) =«

As we know,

cos~!x 4 cos” y = cos~

(o V)
cma:(ﬂwwﬂing;2§>
R A

Squaring both sides, we get

(m—cosa —(\/1——\/1—b—2

(pg)?

(ab)? + cos a—2pgcosa* (1— a2>

(1-%)
v

) 2

( b)2 + cos a72pgcosa—1f = -

a
(pg)?
i+ (ay
CSN S Py ' --
sina =<5 + b2 ZEcosa ..... (ii)
Comparlng equation (i) and (ii), we get
k= _2pq
ab
CY{D)Y Given: Equation of curve is
=+/bz —3 —2 and the tangent to the

curvey = v/bz — 3 — 2 is parallel to the line
4 —2y+3=0

The given line 42 — 2y + 3 = 0 can be re-
written as:

y=22+(3)=0
Now by comparing the above equation of

line with y = ma + c we get,

_ _3
m=2andc = 5

*.* The line 4z — 2y + 3 = 0 is parallel to the
tangent to the curve y = vz — 3 — 2

As we know that if two lines are parallel
then their slope is same.

So, the slope of the tangent to the curve
y=+vbr—3—-2ism=2

Let, the point of contact be (z1, y1)

As we know that slope of the tangent at any
point say (z1,y1) to a curve is given by:

dy

m=[a] (1)

dr — 2 /53 2v/52-3

4],.,,- 8

dz ] @y 2¢/521-3

. Slope of tangent to the curve
y*\/5m— —2ism=2
—2= \/5:5173

By squaring both the sides of the above
equation we get:

_ 25
4 4 (5(111—3)
= T = %

“* (z1,y1) is point of conctact i.e, (z1,y1)
will satisfy the equation of curve:

=+vbr—-—3-2
= y1 = Vbz1 —

By substituting xlz% in the above

equation we get:

nB=-y

So, the point of contact is: (%, - %)

As we know that equation of tangent at any
point say (z1,y1) is given by:

dy]

—y1= | 5= (z—=z
v v |:dIE (z1,91) ( 1)
Sy+3=2. (- B

= 80z — 40y — 103 =0

So, the equation of tangent to the given

point (%, f%) is
80z — 40y — 103 =0

Slope of the curve = ;ly

Given: Equation of the curve y = z
(1)
Let's find Slope of tangent at any point on

curve (z,y)
y=a?
Differentiating with respect to z , we get:

curve at the

2

According to question, Slope of the tangent
= y -coordinate of the point

2z =y

= 2z =22
=22-2x=0
=z(z—-2)=0
s.xz=0o0r2

Put the value of z in equation 1%, we get:
y=0or4

Therefore, the required points are (0,0)
and (2,4)

ZL103)8 As we know the general term in
(a+0)",

TT+1 ="C,a™"b"
Given,
1 110
(212 - W)
Here, a = 222, b = 3_—9512 andr =5

6t coefficient — 5™ term
7, = 1325 (525

3?2
=100y x 2° x 5—51
_ 252x32
243
_ 896
Pid

mmven:
lim log(1+2z)

z—0 tan 2x
Dividing and multiplying the numerator

and denominator by 2z , we get:
log(14-2x) 2

X
= lim ta%tzh
0 o~ X2
We know that:
lim f(x)
lim [f(:v)] = ,  provided
z—a L g(z) lim g(x)
r—a
lim g(z) # 0
Tr—a
lim log(1+2x)
_ z=0
lim ten2z tan 2z

z—0
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As we know that:

lim 1302 _

z—0

log(1

and, lim 7og(z+w) =1
z—0

Therefore,

lim tan2z _ 1

z—0

and, lim
z—0

log(1+2z) 1
2z o

Therefore,
. log(142z) 1
31,;13(1) tan2z 1 1

Given that:
6412 —1)
lim ~——+

im .
20 sinz

Let,
()
L =lim ~——*

250 <TsSinx

L=l (1) x 4z

IL% zsinx 4z
)
L:iigé 4z2 ><(sirgizv)><4
We know that:
lim €L =1

. lim
=0 4x?

and, ,1513(1) ( sira;m ) =

and,
Now,
L=1x1x4=4

LY{U:V8 The given point is P(1,0,3) and
equation of line passing through (4,7,1)
and (3, 5, 3) is given by,

_ -7 _
et VLo =l g gen.)

So, any point on this line is Q
(k+4,2k+7,-2k+1).

Now direction ratios of PQ are
k+3,2k+7,—-2k—2.

Also PQ 1 (1)

SL(R+3)+22k+7) —2(—2k—2)=0
=>k+3+4k+144+4k+2=0

=9%+21=0
=9k =-21

_ =21
:>k7—77
k=3
Coordinates of Q are
z=SL 4 dy=2xZL +7,2=-2x
F

_ —=Tr+12  _ —14421 _ _ 1443
Tr=T3 V=T 3 FT 73

_5, _ 7T 17
>T=3,Yy=3,2= 3

So, the coordinates of the foot of the

perpendicular drawn from the point
A(1,0,3) to the join of the points B(4,7,1)

and C(3,5,3) are(g ?7’ 137)

X103 N Given,

Three planes are

x+y=0..(i)

y +z=0..(ii)

x +z = 0..(iii)

Adding these three planes, we get
2(x+y+z)=0

=>x+y+z=0..(iv)

Putting value of (x + y) in (iv), we get
0+z=0

=2z=0

Putting value of (y + z) in (iv), we get
x+0=0

=>x=0

Putting value of (x + z) in (iv), we get
y+0=0

=2y=0

So, (x,y,2) =(0,0,0)

So, the three planes meet in a unique point.

LZ113)H If a set containing n elements then

number of elements in their subset =2 "
For a given set A, a set B is a subset of set A
if all elements of set B are also elements of
set A.Set A is called the super-set of set B.
Null set "{}" or " ¢ " is a subset of all sets.

B 1) Given,

f@)=V1-v1i-vi—ga?
Here,1 — 22 >0
=22-1<0
=@-1)(z+1)<0
when,z —1=0=z=1
when,z +1=0=2z= -1

thus, domain of z = [—1, 1]
S (W Given: P, Q, R are three sets
PU(QNR)

PU(QNR)

(PUQ)N(PUR)
(PUQ) ﬂ(PUR

Venn Dlagram

— It's used to illustrate the logical relation.
= Ships between two or more sets or items.
= They serve to graphically organize
things, highlighting how the items are
similar and different.

= widely used in mathematics, statistics,
logic, teaching, linguistics, computer
science and business.

Consider A & B are two sets

AUB ANB

A-B B-A
Conclusion:
PU(QNR)=(PUQ)N(PUR)

Let B, H, F denote the sets of
members who are in the basket hall team,
hockey team and football team respectively.
Given n(B) =21, n(H)= 2 6, n(F) = 29.
n(HNB) = 14, n (HNF) = 15, n(FNB) = 12
andn(BNHNF)=8.
We have to find n(B U H U F) i.e,, The total
number of members in the three athletic
teams.
n(BU H U F) =n(B) + n(H).n(F) - n(B n H)
-n(HNF)-n(FNB)+n(BNHNF).
n(BUHUF)=(21+26+29)- (14 + 15+
12)+8=43

1LV W Given:
f(2a —z) = f(z) ...(1)
[y f@)dz = X...(2)
Using the property (1)

" f@)de = [ f(@)de + [ £(
From equation (1)
= foza z)dz = [i f(
From equation (2)
= [ f(e)de = A+ A
= [ f(z)dz = 2X

2a — z)dz

dm+f0 dz

Let XY plane divides the line
joining the points A(2,3,—5) and
B(-1,-2,-3)intheratiok: 1.

When the line segment is divided internally

in the ratio m : n, we use the formula:
mxo+nr; MyYys+n
& (2,y) = ( 2 1 My tny; )

m+n ’ min
Using the section formula, the coordinate of
the point of intersection is given by:
( —k+2 —2k+3 —3k—5 )
k+1 7 k+1 0 k41
As we know, on the XY plane Z-coordinate is
Zero.

—3k—5
k+1

= -3k—-5=0

= 7<:3k = %

=173

Therefore, the ratio is 5 : 3 externally.

60(A).

Equation of line is x—2&—1 = % = % and
equation of planeis 10z + 2y — 112 —3 =0
As we know that the angle between the line
x;lazl = y;1y1 = z;lzl and the plane

asz+ byy+cez+d=0 s

Therefore, =0

Given:

given by:
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|aiaz+bibatcicol i (1_14' 2 +bi-byter e =2046-66 = sinf = 740 = %

x15
(Vetettedt) (Voartzed) Jal Bt =1 and = 0=sin"' (37)
Here,a1:261:301:6a2:10b2:2 2 b2 2
) ) ) ) / =1
and ¢y = —11 IR >

sinf =




