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Collection Of Question Pagers For POCKET MARKS 70/70
DISTRICT DEPUTY DIRECTOR DEPT. OF SCHOOL EDUCATION (PU) , BAGALKOTE

Il PUC Preparatory Examination - Jan. - 2024

Time : 3.15 hours Sub : PHYSICS (33) Marks : 70

General Instructions:
1. All parts are compulsory.

2. Part-A questions have to be answered in the first two pages of the answer-booklet. For Part — A questions,
first written- answer will be considered for awarding marks.

3. Answers without relevant diagram/figure/circuit wherever necessary will not carry any marks.
4. Direct answers to the numerical problems without detailed solutions will not carry any marks.
PART - A
I. Pick the correct option among the four given options for All of the following questions: 15x1=15
1. If the charge on one proton is 1.6x10-19C then charge on the helium nucleus is
(A) 1.6x10"°C (B) 3.2x10%°C  (C) -1.6x10°C (D) -3.2 x10%°C
2. If the electric potential at the centre of the charged spherical conductor is V, then the electric
potential at the surface of the conductor is
(A) infinity (B)V (C)2v (Dyv/2
3. Consider the following two statements
|' (A) Kirchhoff’s junction law follows from the conservation of charge.
(B) Kirchhoff's loop law follows from the conservation of energy Which of the following is correct?

A) Both (A) and (B) are wrong B) (A) is correct and (B) is wrong
C) (A) is wrong (B) is correct D) Both (A) and (B) are correct
4. Equal currents are passing through two very long and straight parallel wires in the same direction.
They will
A) attract each other. B) repel each other
C) lean towards each other D) Neither attract nor repel each other

5. If a diamagnetic substance is brought near the north or the south pole of a bar magnet, it is
A) repelled by the north pole and attracted by the south pole '
B) attracted by the north pole and repelled by the south pole
C) attracted by the poles
D) repelled by both the poles
6. The transformer is worked on the principle of:
A) self-induction B) mutual induction C) eddy currents D) None of the above
7. The Law which gives the direction of the induced current in the coil is
A) Lenz’s law B) Faraday’s law C) Ampere’s law D) Gauss’s law
8. The alternating current in RCL series circuit is maximum when
A)XL=0 B)Xc=0 C)XL=)( D]XZL+X3=1
9. If A, A, and A, represents the wavelengths of visible light, X - rays and microwaves
respectively, then
A)A_ >A>A, BIA >A>A QA >A>A DA >A >A
10. A converging lens is used to form an image on a screen. When the upper half of the lens is
covered by an opaque screen,
A) half the image will disappear B) complete image will disappear
C) intensity of image will decrease D) intensity of image will increase
11. An electromagnetic-radiation of frequency n, wavelength ?, travelling with velocity v in
air, enters a glass slab of refractive index . The frequency, wavelength and velocity of
light in the glass slab will be respectively -
\ A)n, 2A and ¥ B)2n, A andv C)Q,L andﬁ
B TR H K
. 12. The kinetic energy of emitted electron for metal is 3 eV and work function is 2.5 eV Then the
Stopping potential in volt is

D) n,-& andY
K B

A2V B)2.5V C)3v D)5V
13. The ratio of the total energy to kinetic energy of the electron in the ground state of the hydrogen
atomis
. A)-1:1 B) 1:-1 C) 21 D) 1:2
14. The number of neutrons in a ,,U** nucleus is
A) 92 B) 235 C) 327 D) 143
15. Hole is

A) An anti - particle of electron

B) avacancy created when an electron leaves a covalent bond
C) absence of free electrons

D) an artificially created particle
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IN. Fill in the blanks by choosing appropriate answer given in the brackets for ALL The following questions.
(Equal, Zero, Eddy current loss, 50% percentage, Isotones) 5x1 =05
16. The magnetic field on the axis of the current element i§ ------=s=serereveeeaa
17. In a transformer, the core is made up of soft iron insulated strips to reduce..........,

18. The intensity of the emergent light from the polaroid is..............percentage of incident unpolarized light.
19, The atoms having same numbers of neutrons are called as............
20. In intrinsic semiconductor holes and electrons are ......... in number
. PART - B
IIl. Answer any FIVE of the following questions: 5x2=10

21. Write any two basic properties of electric charge.
22. On what factors capacitance of the parallel plate capacitor depends?
23, State and explain Biot savert law.
24. Define the terms 1) magnetization  2) magnetic susceptibility
' 25. The current in a coil of self-inductance 0.1 H changes from 2 mA to 1mA in a time 1 second.
Find emf induced in a coil. |
126. Write the expression for rms voltage and mean voltage and relation between them.
27. What is displacement current ? Write the expression displacement current.
28. Mention the conditions for total internal reflection.
29. Write any two differences between nuclear fission and fusion.
PART-C .
IV. Answer any FIVE of the following questions: 5x3=15
30. Obtain the expression for the torque acting on an electric dipole, when heldin a uniform electric field.
31. Derive the expression for the potential energy of the system of three charges.
* 32. Derive the relation J = oE with terms having usual meaning.
33, With a circuit diagram, explain how the galvanometer can be converted into a voltmeter?
34. Write the properties of ferromagnetic materials.
35, Derive an expression for motional emf induced in a rod moving in a uniform magnetic field.
36. An object is placed at a distance of 0.15 m from a convex lens of focal length 0.5 m.
Find the position of the image.
37. Write the three Bohr’s postulates for hydrogen atom.
38. Write the difference between N type and P type semiconductor.
PART -D
V. Answer any THREE of the following questions: 3x5=15
39, Derive an expression for electric potential at a point due to point charge.
40. Derive the expression for effective internal resistance and effective emf of two unidentical cells
connected in parallel.
41. Using Biot savert law, derive the expression for the magnetic field at a point on the axis of the
circular wire carrying electric current.
42, Derive the expression for the refractive index of the material of the prism in terms of angle of the
prism A and angle of minimum deviation D.

43, (i) Define Interference of light. im
(ii)Explain the Theory of interference of light. 4m
" 44. (i) What is rectification? 1m
(ii) Draw the circuit diagram and input and output waveforms for a half wave rectifier. 2m
(iii) Explain the working of half wave rectifier. m
Vi. Answer any TWO of the following questions: 5x2=10

45. Two small metal spheres are charged so that they repel each other with a force of 2x10°® N, The
charge on the one sphere is twice that on other. When they are moved 0.1m farther apart, the
force reduces to 5x10°°N.What are the charges and what is the initial separation between them?

46. Four resistances of 12 Q, 15 2, 10 © and 4 Q respectively are connected in cyclic order to from a
Wheatstone’s network. Is the network balanced? if not, calculate the resistance to be connected in
parallel with the resistance of 10 Q to balance the network.

47. A resistor of 100 ©, a pure inductance of coil of L = 0.5 H and capacitor are in series in a circuit
containing an AC source of 200 V, 50 Hz. In the circuit, current is ahead of the voltage by 30°
Find the value of the capacitance.

48. A photon of energy 8 &V is incident on a metal surface of threshold frequency 1.6 x 10'° Hz.

What will be the kinetic energy of the photoelectrons emitted? Take h = 6 x 103 Js.

ok ok ok ok ok K OK K K
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DISTRICT LEVEL Il PUC PREPARATORY EXAM, JANUARY — 2024
Time: 3 Hrs. 15 Mins. Sub: PHYSICS (33) Max. Marks: 70

General Instructions

All parts are compulsory
2 Paft - A questions have 1o be answered in the first two pages of the answer booklet. For Part — A questions, first wiitten

answor wall bo considered for awarding marks _ i
3 Answors without relevant diagram / figure / circull wherever necossary will not carry any "Lﬂ 5
4 Direct answers 10 the numencal problems without detailed solutions will not carry any Marks

PART - A
| Pick the correct option among the four given options for ALL of the following ques
2]

tions:
15x1=15

1 Two point charges - ¢ and +q are placed al a distance of L, as shown in the figure;

EN—s

—1L—>
The magnitude of electric field intensity at a distance R(R > L) varies as:
| ] | I
A) — B) — C) — (D) —-
N B3 R R
2. Two hollow conducting spheres of radii Ry and R, (Ry>>Rs) have equal charges. The potential
would be

(A) more on smaller sphere

(B) equal on both the spheres

(C) more on bigger sphere

(D) depending on the material property of the sphere

3. A piece of copper is to be shaped into a'conducting wire of maximum resistance. The suitable

length L and diameter d are and respectively.

(A)Landd (B) 2L and d (C)U2and 2d (D) 2L and d/2
4. A charged particle moving parallel fo the magnelic field, then its path becomes

(A) Circular (B) Straight line (C) Parabolic (D) Hyperbola
5. The net magnetic flux through any closed surface is zero is in accordance with

(A) Gauss's law in magnetism (B) Gauss's law in eleclrostatics

(C) Ampere's circuital law (D) Biot - Savart's law

6. The phenomenon in which an emf is induced in a coil whenever the magnetic flux linked with it
changes is known as

(A) Magnetic effect of an electric current (B) Mechanical effect of an electric current
(C) Electromagnetic induction (D) Photoelectric effect
7. Dimensional formula of [LE:] is (where ‘L' is inductance and ‘i’ is current)

(A) [_w_:mz] (B) [M'ET"*] (C) [M“L"T“A‘] (D) [.u‘ffr 2 P

]
8. In LCR series circuit, when @l > E the voltage

(A) leads the current (B) lags the current
(C) is in phase with current (D) first leads then lags with current
9 Which of the following rays has highest wavelength?
(A) X - rays (B) Radio waves  (C) UV - rays (D) Microwaves
1 P.T.0
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: lauon
10. For the refraction through prism, as angle of incidence increases. 1:::& aggg ;3; sde? atio
(A) first decreases then increases (B) first increases then ol
(C) increases continuously (D) decreases continuousty
plitude of resultant wave is

= acosot ifinterfere, the am
(D) 4a

11.1f two waves y, = acosof and v,

(A) a/2 (B) 2a (C)a |
12 Which of the following is Einstein's photoelectric equation( where symbols have their usual
meaning) . )
(A) KE , =W -hv B8) KE . =hv L
) hov
lC} K'L“m.n = ” + h“ (D) &Eumt = _”_

13.Which of the following spectral series of hydrogen atom is lying In visible range of

electromagnetic wave? :
(A) Paschen series (B) Pfund series  (C) Lyman series (D) Balmer series

14.The nuclides | H and He are
(A) radioactive (B) isotope (C) isotones (D) isobars

15. Which of the following is incorrect for semiconductors?
(A) Conductivity of semiconductor increases with rise in temperature
(B) Resistivity of semiconductor increases with rise in temperature
(C) Ohm's law is not strictly obeyed by semiconductors
(D) Mobility of holes are less as compared to electrons.in semiconductors

" Fill in the blanks choosing appropriate answers given in the bracket for ALL the following

questions: S5x1=35
(Nuclear force, Shunt, Transverse, Zero, Energy)
16. A galvanometer is converted into ammeter by connecting resistance in parallel.
17. On the basis Lenz's law, physical quantity is conserved.
18. Phenomenon of polarization proves the nature of light waves.
19. The force between two protons.is same as the force between proton and neutron. The nature of
the force is :
20. Energy gap (Eg) in case of conductors is .
PART -B
Answer any FIVE of the following questions: Ex2=10

21. Sketch the electric lines of force due to a pointcharge q. If (i) g <0 and (ii)g > 0.

22. Mention any two factors on which the capacitance of a parallel plate capacitor depends.

23. State Ampere’s circuital law and represent it mathematically.

24. Wnite two properties of magnetic line of force.

25. The current through a coil of inductance 2mH changes from zero ampere to 5mA in 0.1 second.
What is the emf induced in the coil?

26. What is resonant frequency of series LCR — circuit? Write the expression for it.

27. Mention two applications of infrared radiation.

28. Define power of a lens. How does the power of a lens vary with its focal length?

29. Distinguish between n — type and p - type semiconductors.

2 P.T.O.
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PART - C FRBAN
Answer any FIVE of the following questions:

30. Write Coulomb's law in vector form. Explain the terms. series
' . scted IN ’
31. Obtain the expression for effective capacitance of two capacitors connes

32. Derive the relation | = oF with terms have usual meaning.

33. Explain with circuit diagram how to convert galvanometer into voltmeter

34. Distinguish between ‘dia’ and ‘ferro’ magnetic materials. | uniform magnetic

: ing In
35 Derive the expression for motional EMF induced in a conduclor moving

field
. , . _ . - cope.
36. Write the ray diagram for formation of image at near point for simple MICros P

37. Write Bohr's postulates for the hydrogen atom model. ata

ing d
0 cifinthe following B
38 Calculate the mass defect and binding energy of helium nucleus (:He ) l:;mg helium nucleus =
in MeV (Mass of proton = 1.00727u, Mass of neutron = 1.00866 u, Ma

4.00260 u).
PART -D 3x 5=15

Answer any THREE of the following questions:

39. Define electric potential due to a point charge and arrive at th
potential at a point due to a point charge.

@ expression for the glecltric

g Kirchhoff's rule.

40. Deduce the condition for balance of Wheatstone's bridge usin )
lel conductors carrying

41. Obtain the expression for the force between:two straight long paral

currents. Hence define “ampere’”. (2M]
42 (a) State Huygen's principle of wave front. . £ olane wave. (3M]
(b) Arrive at snell's law of refraction, using Huygen's principle for refractionoia p N
43. (a) Give Einstein’s explanation of photoelectric effect. EQM]

(b) Mention any two properties of photons.

44 What is rectification? With relevant circuit diagram and wav
junction diode as a full-wave rectifier.

eforms explain the working of P-N

Answer any TWO of the following questions: 2x5=10

45 Three point charges each equal to +4nC are placed al the three corners of a square of side 2cm.
Find the electric field intensity at the fourth corner.

46. Two identical cells either in series or in parallel combination gives the same current of 0.5A
through external resistance of 4Q. Find the emf and internal resistance of each cell.

47 A source of alternating emf of 220V - 50Hz is connected in series with a resistance of 200¢ an
inductance of 100mH and a capacitance of 30uF. Does the current lead or lag the voltage and
by what angle?

48 Two lenses of focal lengths 0.20m and 0.30m are kept in contact. Find the focal length of the
combination. Calculate powers of two lenses and combination. _

LHHOHHCHCH

3
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SECOND PUC PREPARATORY EXAM JANUARY - 2024

Code : 33 Subject : PHYSICS Duration : 3 Hrs 15 Min.

Date

Max. Marks : 70

2)

3)

4)

5)

General Instructions :
i) All parts are compulsory.
i) For Part-A questions, first written answer will be considered for awarding marks.
iy Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks.
v) Direct answers to the numerical problems without detailed solutions
will not carry any marks.

PART - A
Pick the correct option among the four given options for ALL of the 15 x 1
following questions.
The angle between the electric dipole moment and the electric field strength

due to it on the equatorial line is
a) 0° b) 90° c) 180° d) 270°

Statement I :- Electrostatic potential is constant throughout the volume

of the conductor and has the same value (as inside) on it's surface.

Statement II :- Electric field inside a charged conductor is zero and has

no tangential component on the surface.

a) Both the statements I and II are correct and II is the correct explanation for 1.

b) Both the statements I and II are correct and II is not the correct explanation for L.
c) Statement I is wrong but statement II is correct.

d) Statement I is correct but statement II is wrong.

The direction of current density is

a) Opposite to the direction of electric field.

b) along the direction of electric field.

¢) perpendicular to the direction of electric field.
d) 30° to the direction of electric field.

Lorentz force is a force on a charged particle moving in a region containing
a) Only electric field.

b) Only magnetic field.

¢) Both electric and magnetic fields.

d) Only crossed electric and magnetic fields.

At high enough temperature, a ferromagnet becomes
a) Paramagnet b) diamagnet
_£) remains a ferromagnet  d) Non-magnetic

=15

(P.T.0.)
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PHYSICS P.U.C. SECOND YEAR (PREPARATORY) PAGE NO.

6) SI unit of magnetic flux is

a) Wbm-2 b) Tm-2 c) Wbm-~! d) Weber

7) The law which gives the polarity of induced emf is

a) Faraday's law b)) Ampere's law c) Lenz's law d) Gauss' law

8). The relation between rms voltage and peak voltage of ac is

n

a) Vrms b) Vrms = V2 x Vo

NE NF

c) Vrms d) Vrms = 2Vo

9) The sources of electromagnetic waves are
a) Stationary charges b) Charges in uniform motion
c) Neutrons d) Accelerated charges

10) A converging lens is kept in contact co-axially with a diverging lens, both the
lenses being of equal focal lengths. What is the focal length of the combination ?

a) Zero b) Infinity c)f d) 2f.

11) Materials used to control the intensity of light in sunglasses, window panes etc. are

a) Polaroids b) Cameras c).Single slits d) Double slits

12) Which of the following method can not be used to liberate electrons from metal surface ?
a) Heating b) Using very high electric field

c) Using light radiation of suitable frequency d) Cooling

13) The minimum energy required to free an electron from the ground state of hydrogen atom is
a) 0.85eV b) 3.4 eV c) 13.6 eV d) 1.51 eV

14) The radio active decay in which high energy photons are emitted is known as
a) Alpha decay b) Positive,beta decay
c) gamma decay d) Negative beta decay

15) A P-type semiconductor is
a) positively charged b) Negatively charged
c) positively charged or negatively charged depending upon the type of impurity added to it.

d) Electrically neutral.

“ KABBUR PUBLICATIONS SAVADATTI : Contact 9738237960
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PHYSICS P.U.C. SECOND YEAR (PREPARATORY)

IL.  Fill in the blanks by choosing appropriate answer given in the bracket
for ALL the foilowing questicms.| ¢S
( Nuclear fusion, repulsion, attraction, energy band gap, permeability,

Interference of light )

X +
16) There is a force of ____ between two straight parallel conductors carrying
current in the same direction.

17) Self-inductance of a coil depends upon of the medium.

18) The phenomenon of is consistent with the principle of conservation
of energy.

19) The process responsible for energy generation in stars is
20) The gap between the top of the valence band and bottom of the conduction
band is called

PART - B
II1. Answer any FIVE of the following questions.
21) Define electric field. Give the direction of electric field due to a positive charge.

22) What is an equipotential surface ? Mention the shape of equipotential surface
due to a single isolated charge.

23) Mention the nature of trajectory of a charged particle moving i) parallel, and
ii) perpendicular to the direction of uniform _magnetic field.

24) Define magnetisation. Write it's SI unit.

25)- State Faraday's law of electromagnetic induction. Write it's mathematical form.
26)-What is a transformer ? Name the principle on which it works ?

27) List any two uses of microwaves.

28) Write the two conditions required for total internal reflection of light to occur.
29) Give an example each for an elemental semiconductor and a compound

semiconductor.

PART - C
IV. Answer any FIVE of the following questions.

30y Mention basic properties of electric charge.

31) Three capacitors of capacitances 2pF, 3pF and 4pF are connected in parallel.
a) What is the total capacitance of the combination ?
b) Determine the charge on each capacitor, if the combination is connected

to a 100V supply.
32} write three limitations of Ohm's law.

33) Explain with a circuit diagram, how do you convert 8 moving coil galvanometer
into a voll meter 7

PAGE NO. 3

5x1=5

5x2=10

5x3=15

(1]
(2]

(P.T.0)
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PHYSICS P.U.C. SECOND YEAR (PREPARATORY) PAGE NO. 4

34) Write any three differences between diamagnetic and paramagnetic substances

35) Name any three types of commercial ac generators which use different types
of energies to generate mechanical energy required to rotate the armature.

36) What is reflecting telescope 7 Name any two advantages of reflecting telescope
over refracting telescopes.

37) State Bohr's postulates of hydrogen atom model.

38) List any three characteristics of nuclear force.

PART - D

V. Answer any THREE of the following questions.
39y Derive an expression for potential energy of an electric dipole placed in-uniform
electric field.
40) Obtain the condition for balance of Wheatstone's bridge using Kirchhoff's rules.
41y Arrive at an expression for magentic field at a point on the axis of a circular loop
carrying current.

3x5=15

42) a) Draw a diagram showing refraction of a plane wave by a thin prism. [2]
b) Using Huygens principle arrive at Snell's law of refraction for a plane wave. [3]
43) a) Define work function of a metal. [1]
b) Write the experimental observations of photo-electric effect. [4]

44) What is rectification ? Describe the working of a full-wave rectifier using the
circuit diagram. Draw input and output waveforms.

V1. Answer any TWO of the following questions. 2x5=10

45) A charged spherical conductor has a surface charge density of 0.7 Cm~2. When
it's charge is increased by 0.44 C, the charge density increases by 0.14 Cm—2,
Find the initial charge on the spherical conductor and also radius of the sphere ?

46) A battery of emf E and internal resistance r, gives a current of 0.5A with an
external resistor of 12 ohm and a current of 0.25A with an external resistor

of 25 ehm. Calculate
i) . Internal resistance of the cell, and i) Emf of the cell.

47) A resistance of 50 ohm, an inductor of 10H and a capacitor of 2uF are connected
in series with an ac source of 250V, 50Hz. Find the current in the circuit and

the power factor.

48) A monochromatic light is incident at a certain angle on an equilateral triangle prism
and suffers minimum deviation. If Refractive Index of material of prism is ¥3 , find

the angle of incidence.
* % %k ¥ %
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Time : 3 Hrs. 15 Mins, SUBJECT : PHYSICS (33) Miax Marks:s 7

General Instructions :

1) All parts are compulsory
2) Part-A questions,
3) Answers without
4) Direct answers to

ﬁlrst writthn - answer will be considered for awarding marks.
relevant diagram/figure/circuit wherever necessary will not carry any marks.

the numerical problems without detailed solutions will not carry any marks.

. PART - A
Pick the correct option among the four given options for all the following questions:
. 15x1=15
1) Which of the following statement is true for an electric dipole.
a) total charge is zero but electric field is not zero
b) only electric field is zero but total charge is not zero
¢) both total charge and electric field are not zero
d) both total charge and electric field are zero
2)  The workdone in carrying an election from A to B lying on an equipotential surface of one volt

potential is
a) leV b) 10 eV c) 1V d) zero
3)  The SI unit of conductance
a) Ohm b) mho ) ampere d) volt
4)  The force between two parallel current carrying wires is dependent on
i) their distance of separation iiy-the length of the wires
iii) the magnitude of currents iv) the medium in which they are placed
a) only (i) and (ii) are correct b) only (ii) and (i) are correct
¢) only (iii) and (iv) are correct d) All are correct

5)  Substance which are strongly attracted by a magnet are
a) paramagnetic substances b) Diamagnetic substances
¢) ferromagnetic substances b) none of these

6) AnAC generator converts | |
a) Mechanical energy 10 chemical energy b) Mechanical energy to electrical energy

c) Electrical energy to mechanical energy d) Chemical energy to mechanical energy
7)  The phenomenon in‘which an emfis induced in a coil due to change in the current in the same

coil is

a) self induction
8) Whena sinusoidal

capacitor at any instant is |

b) i:imsin(mt-%) c) i=imsin(mt+%) d) i=imsin(wt+¢)

n free space interms of permittivity &,and permeability M,

b) Electromagnetic induction  ¢) mutual induction d) Eddy current
voltage V=V, sin wt is applied across a capacitor, the current through the

a) i=i,sinmt

9)  The speed of electromagnetic wave [

5
1 Hy £
-—— C) C=J——_j d) c:J_—j
a) €= yHoo A VHo€o €y My

o . ~inal focus of a concave lens. Pick out the correct statement
.t is placed within the principa
10) An object 1s P

' . e is formed b) Real and erect imgge is 'ibrmed
a) Real a]nd lg";;femge is formed d) Virtual and erect image is formed

P.T.O)
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1)

12)

13)

14)

15)

16)
17)
18)
19)
20)

11
21)
22)
23)
24)
25)

26)

27)

ser medium then,
increases but frequency remaing same
peed and frequency decreases

When a wavefront travels from rarer l'ﬂ?dium to den 5
a) speed decreases but frequency remains same b) Sboth :
¢) both speed and frequency remains the same d)

The following are the statements related to photo emission. o s &
Statement (l%: Light of frequency 1.5 times the threshold frequency is incident on photosensitive

material. If the frequency is halved and intensity 1S ‘;U“bled* _the phc.)tocw'Tent frsn;::ms;mchangﬁd-
Statement (1) : The photoelectric current varies directly with the intensity of light and frequency
of light. . " 1

a) Both the statements | and II are correct and Il is the correct explanation 0

b) Both the statements I and I are correct and I is not the correct explanation for I

c) Statement I is wrong but the statement II is correct

d) Both the statements | and Il are wrong

In Bohr's atomic model for hydrogen which of the following is wrong

; ; !
a) orbital radius r, oc n* b) orbital velocity V, o —

n

c) Energy E, «cn’ d) angular momentum L, = n
The density of a nucleus
a) decreases with increase in its mass number
b) decreases with decrease in its mass number
¢) increases with increase in its mass number
d) is independent of mass number
According to band theory of solids, this energy diagram corresponds to,
a) Silicon CB
b) Germanium ;
¢) Gallium Arsenide E =1.leV
d) Gallium phosphate VB
Fill in the blanks by choosing appropriate answer given in the brackets, for all the
questions: 5x1=5

(zero, intrinsic, opposes, charge of the nucleons, directly, inversly)

The magnetic field inside a solenoid is proportional to its applied current.

Induced emf always the change in the magnetic flux.

The phase difference between any two points in a given wavefront is
Nuclear force does not depend on

A semiconductor in the pure form is called semiconductor.

PART-B
Answer any FIVE of the following questions: 2x5-10
State and explain coulomb's law in electrostatics.
D1sl1r!guish between polar and non polar dielectrics.
Mention the expression for Lorentz force and explain the terms.
Deﬁr:c magne:tltl; Intensity and magnetic susceptibility of a magnetic material. [
What is meant by mutual inductance ? Mention any one device t rinciple ©
il i y e that works on the p
Draw the waveform representing current and voltage across a resistance when AC is applied ©©
4 pure resistor,

What is displacement current ? Give the expression for it.
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28)  Write the conditions for total internal reflection of light.
29) What is meant by doping of a semiconductor ? Why is it necessary ?

PART-C
IV Answer any FIVE of the following questions:

30)  Give any three properties of electric field lines.

31) Obtain expression for the equivalent capacitance of two capacitors connected in series.
32) a) Define electrical resistivity of conductor.

b) How does the resistance of a conductor vary with its (i) length and (ii) area of cross section?

33) Explain how a galvanometer is connected into voltmeter.

34) Write any three differences between diamagnetic and paramagnetic material.

35) Describe magnet-coil experiment to demonstrate electromagnetic induction,

36) Draw the ray diagram when the image is formed at least distance of distinct vision'in case of a
simple microscope and write an expression for magnification of it.

37) State Bohr's postulate of hydrogen atom.

38) Calculate the binding energy of an Oxygen nucleus (,0") given rest mass of a

proton = 1.007825 U that of a neutron = 1008665 U and mass of oxygen nucleus =
15.995 U.

3x5=15

PART-D
V' Answer any THREE of the following questions: 3x5=15

39) Deduce an expression for electrostatic potential at a point due to 2 point charge.

¥ d:"

ncrt

40) Derive the expression for conductivity of a matérial o = , wWhere the symbols have their
- 3

usual meaning.
41) Derive an expression for magnitude ofthe magnetic field at a point along the axis of the circular
conductor carrying current.
42) What is interference ? Give the-theory of interference.
43) a) Write Einstein's photoelectric-equation.
b) Explain the experimental results of photoelectric effect on the basis of photoelectric equation.
44) With a neat circuit diagram explain the working of a full wave rectifier. Indicate the wave forms
of input and output voltage.

VI  Answer any TWO of the following questions: 2x5=10

45) Two point charges q, = 3pucand q, = —3 ucare placed 20 cm apart in vacuum.
a) What is the electric field at the mid point of the line joining the two charges.
b) ' Ifa negative test charge of magnitude 1.5 « ] 07" C is placed at the mid point what is the

force experienced by the test charge.

46) Two cells of emf 2V and 4V and internal resistances 102 and 2} respectively are connected
in parallel so as to send current in the same flhfﬂiﬂﬂ through an external resistance of 200 coil.
Find the potential difference across the resistor. - ‘ L |

47) A sinusoidal voltage of peak value 285 V is applied to a series LfZR circuit in which resistor of
resistance 52 pure inductor of inductance 28.5 mH and capacitance 800uF are connected.

a) Find the resonant ﬁ'equ&?ﬂc};i S
i maximu .
48) ::’ ;ﬂﬂ?};ﬁe{g@;ﬁ; angle of minimum deviation 40°. What is its refractive index ?
Calculate the angle of incidence. .
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Time : 3 Hys, 15 Mins, SUBJECT : PHYSICS (33)

general Instructions -

All parts are compulsory

2) Part-A :
For Part :?;it:):ssﬁhmfe;o be answered in the first two pages of the answer booklet.
B Arsirce Bt r:;;a, ll’.\(:.\.\'l'lll(!“ .anSWer will be considered for awarding marks,
4) ‘Directanswersto st vant diagram/figure/circuit wherever necessary will not carry any marks,
0 the numerical problems without detailed solutions will not carry any marks.

Max Marks : 70

I Pick the correct option amon o i
g the four given options for ALL the following questions:

1) .An electric dipole is kept in a uniform electric field E, it experiences o

S P

D) Neither a for a nor a torque

2)  Resistivity of a conducting wire depends on

A) Area of cross section B) Temperature *C) Length D) None of these
3)  Two long paralle] wires carrying currents in same direction

A) Attract each other B) Repel each other

C) Neither attract nor repel D) Get rotated to be perpendicular to each other

4)  To convert a galvanometer into an ammeter one should connect a
A) Low resistance in series with a galvanometer
B) High resistance in series with a galvanometer
' C) Low resistance in parallel with a galvanometer
. D) High resistance in parallel with a galvanometer
5)  One of'the inconsistencies of amperee's circuital law is
A) Fails to determine magnetic field due to conduction current
B) Fails to determine magnetic field due to displacement current
C) Fails to explain both (A) and (B)
D) None of these

6)  Virtual images are formed
A) Infront of the mirrors
C) Both infront and behind the mirrors

7)  For critical angle of incidence angle of refraction is
A) 0° B) 30° C) 60° D) 90°

8)  The source of the cylindrical wavefront is a
A) Point source B) Linear Source C) Both (A) & (B) D) Source at large distance

9)  Polaroids are used to produce o o ‘
A) Monochromatic light B) White light C) Polarised light D) All of these

10) The thickness of gold foil used in o - particle scattering experiment is

B) Behind the mirrors
D) Neither infront nor behind the mirrors

A) 2.1x107 m B) 2.1x107 m.m C) 6.1x10" m D) 6.1x10™® m.m
11) The energy of the electron in the ground state of hydrogen atom 1S

A) + 13.6 eV B) +13.6 ] C) —-13.6 D) —13.6 eV
12) Which of the following are not emitted by radio active substances ?

A) Protons B) Electrons C) Helium nucleus D) Gamma rays
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[3) Isatones have the same number of

S s s

A} Protons ‘ 13) Electrong ) Neiitrona D) All of the
) Among the lollowing, the wrong Sttement in the ease of semic ' S

A) AL n_hsfn.hth Zero temperature it behaves Jike n v::\t‘;mlomuuwmlucim' !

lfl RCSII'%II\-’!I}' s i between that o'y conductor nng insolas

C) Doping increases conductivity S

D) Temperature co-eflicient of resistance i nepative

® | I'n ar :

A) Forward base o
I ]l e 1) Reverse biased C) Unbinsed D) Both (A) & (13
Fill in the t T 3)
" ¢ blanks by choosing nppropriate nnswer glven In the brack
questions: ¢ brackets, for all the
Sxl=§

l"rt‘ ‘l 5 g o N »
16) EI'l : t;in‘lllllt‘l“‘l'3~ Lorentz force, nnticlockwise, dielectric strength)
¢ north pole of'; is by g
| tmagnet is brought near o metallic ring, the disection of the induced current

m the ring will be

17) is the lor i
] 8 the loree acting on a char i
bl arged particle moving in a combined electri i
‘ sleciric a ¢ ,
o and magnetic
I8)  The maximum clectyi
. " L a 4 | . I L 1 |
. lectric field that a diclectric medium can withstand without breakdowr is called
its '
———_.-.q____-‘

19) For a given me . : ol 3
gven metal, the maximum kinetic energy of emitted electrons in a photoelectric effect

doesnot depend upon

5 .
20) remams same when light travel from air to glass,
PART-B
Il Answer any FIVE of the following questions: » ol o . S5x2=1{)
21) Mention two propertics of electric charge. « A / ,*
A2) What are polar and nonpolar dielectrics ? P 1’;*’-’*'
YN
4

23) State Ohm's law and mention one limitation.
24) What is the magnetic field at the centre of a toroid of 25 turns carrying a current of 2A 72
25) Define voltage sensitivity of a moving coil galvanometer write its SI unit.
26) Write the expression for speed of clectromagnetic wave in vacuum and explain the terms.
27) State and explain Lenz's law.
28) Mention two postulates of Bohr's atom model.
29) Write two differences between p-type and n-type semiconductors,

PART-C

Answer any FIVE of the following questions:
State and explain Coulomb's law in electrostatics. Express it in vector form.

v
30)

A1 ) Obtain the relation between electric field and electric potential.

32) Arrive at the expression for drift velocity in terms of electric field and relaxation time. * e

33) State and explain Kirchoff's laws of electrical network.
—3¢/l) Write three properties of magnetic field lines.
35) Define the terms

I) Magnetisation (M)
i) Magnetic permeability (1)
ii1) Magnetic susceptibility ()
gn ptibility (P.T.O))
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16)
37

\f

39)
40)
41)
42)
43)
44)

\Y |
45)

-

46)

47)

48)

.3-
Show that the
‘ - “‘hﬂgc leads cu
: s current by

Derive the relation = R/ ; rent by /2 when AC valtage is applicd 1¢ ,

o A in the case of g come _ ) @ pure inductor,
meanings 2 d concave mirror, where the symbols hy i
Calculate the binding en ik
Mass of _ F crey ol th Aot 16 .
l\:%b 01‘ 1P = 55.934939 amu © TinclelsF% ih MBV

ass of proton = 1.00728
Mass of neut - amu
ron = 1.00867 amy
Answer an - PART-D
Obtai Y THREE of the following questions:
tain the expression for electric fiel e Ix5=15
Arrive at the eXpression for g K? d at a point o.n the equatorial plane of an electric dipole.
Write the principle of T magnetic ficld at a point on the axis of a circular current loop
B pli¢ of working of ac generator and | ded i e
init 1ence deduce the expression for emf induced
Arrive at the t : . .
F—— int:refzznii lil:llt:rfercncfc ofhhg,ht waves. Write the conditions for constructive and
; ) erms of path difference.
(') Mc'.““)“ three experimental observations of photoelectric effect.
(n) Wl:lll: Iwo properties of photons.
What is rec,:tlﬁtzlallgn ? Explain the working of a PN junction diode as full wave rectifier with the
help of a circuit diagram. Draw input and output waveforms.
Answer any TWO of the following questions: 21x5=10
A circular parallel plate capacitor of radius 6 cm are scparated by a distance of 3 mm. Calculate
the capacitance and energy stored, when it is charged by connecting the battery of 200 V.
(Givcn €, =8.854x10™*Fm™) o7 A
Two cells of emf 2V and 3V and internal resistances 1Q and 2Q respectively are Comecth
in parallel 5o as to send current in the same direction through an extenal resistance of 10€2. Find
the power dissipated across 10Q) resistor. .
An inductor and a bulb are connected in scries to an ac source 0f 200 V.RSO Hz. A cun‘cm\:f
i i \(<
10 A flows in the circuit and phase angle between voltage and current 1S A radians calcu
i . ‘ of the circuit. -

the impedance and inductance - ° Find the angle of the prism.

) - oum deviation of 40°. Find the ang
A prism of Rl 1.5 produces a minmmu evia
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W diagrany figure/ ciroult disgram wheraver necessary wil not carmy any marks.
& nimerical problems without detalled solutions will not carry any marks.

L Pi PART-A
1;";‘:;:3!"‘“‘ Option among the four options for ALL of the following questions : 15X1=15
A B Istance between two charged particle Is doubled then the force between them
emain same B) Doubled C) Halved D) One Fourth

2)  Two radii of two metallic spheres A and B are r, & r, respectively. (r,>r,). They are connected

by a thin wire and the system Is given a certain charge. The charge will be greater.
A) On the surface of the sphere B B) On the surface of the sphere A
C) Equal on both D) Zero on both
3) The drift velocity of electrons does not depend upon
A) Cross section of the wire B) Length of the wire
C) Number of free electrons D) Magnitude of the current
4) The magnetic force F on a current carrying conductor of length '/ in an extemal magnetic field B is
A ll‘iﬁ B) LxB c) 1(ixB) D) # (ixB)

5) Below are the two statements related to magnetic field lines :
Statement - | : The magnetic field lines do not intersect
Statement - Il : The direction of magnetic field at a point is unique
A) Both the statements | and Il are correct and Il is the correct explanation for |
B) Both the statements | and Il are correct and Il is not the correct explanation for |
C) Statement | is wrong but the statement Il is comect
D) Statement | is correct but the statement Il is wrong

6) Identify the statement which is the correct
A) Only on Emf is induced when the flux linked with a closed circuit changes
B) Only a current is induced when the flux linked with a closed circuit changes
C) Both Emf and current are induced when the flux linked with an open circuit changes
D) Both Emf and current are induced when the flux linked with a closed circuit changes
7) Linzis law is a direct consequences of
A) The law of conservation of momentum _B) The law of conservation of charges

C) The law of conservation of energy D) The law of conservation of Emf
8) The relation between current amplitude (Im) and average value of current is () is
A) = 7 'm ) S im 2 2

9) If the total energy of electromagnetic wave falling on a surface is U. Then the total momentum
delivered for complete absorbtion is

U u ¥ _[u
_ A) P=§ B) ¢ C) p=UC D) P J;
10) The power of lens is —4D. It is a ‘
A) Convexlens B) Concave lens C) Plano- convex lens D) Converging lens
11) Which of the following exhibits particle nature of light _
A) Photo electric effect B) In_terfergnce of light
C) Polarizalion of light : D) Diffraction of light
12) The phenomenon of bending of light around the edges of an obstacle is called _
A) Polarization  B) Interference - C) Diffraction D) Refraction

43) The minimum energy require to free from the ground state of the hydrogen atom is saiq to be
A) First excitation B) lonization energy C) Excitetionenergy D) Zero potential energy

14) Among the following which set of nuclear isotopes

A) Cand N B) Heand H . C) Siand DGe D) % Uand 53U
15) At T=OK, an intrinsic semiconductor behaves as
A) A semiconductor B) A conductor
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. Fill in the b
lank
® by choosing appropriate answer given In the bracket for ALL the following questions ; 5X1=5

16) Two inﬁnit:|ro' Opposes, attracts, Increases, charge of nucleons)
17) Induced Em¥ long conductors carrying current in the same direction ............ each other.
aways ... " changes in the magnetic flux.

18) The face
18) Nuci e difference hetween any two points in a given wave front is ...
ear force does not ASPEATUPON o

20) Wh -
) en the pn junction is forward biased the width of the depletion region .........................

PART-B
. Answer ANY FIVE of the following questions, 5X2=10

;;) Define electric field ? Mention its Sl unit ?
) ;ls'hg ;énount of work done brining a point charge of 4 micro column from infinity fo a point
:08J. Calculate electric potential at a point ?
23) State and explain Amperes circuital law.

24) The current in a coil falls from 25mA in 2ms and induces an Emf of 10V in it find the
self-Inductance of a coil 7

25) What are electromagnetic waves ? Write an expression for velocity of electromagnetic waves
In term of permeability, Explain the terms.
26) What is total internal reflection ? Mention the condition for total internal reflection.
27) State and explain Gauss law in magnetism.
28) Explain the construction of transformer.
29) Write any two differences between P-type and n-type semiconductor.
PART-C
IV. Answer ANY FIVE of the following questions.
30) Write any three properties of electric field lines.
31) Obtain the relation between electric field and electric potential ?
32) Show with schematic graphs, variation of resistivity with absolute temperature for.
a) Silicon b) Nichrome and ¢) Copper
33) Derive an expression for torque on a rectangular loop placed in a uniform magnetic field.
34) Distinguish between dia and ferro magnetic materials.
35) Describe Faradays and Henry Coil and Magnet Experiment to exhibit electromagnetic induction.
36) Obtain the relation between refractive index and critical angle for a medium ?
37) Obtain the expression for radius of the electron orbit using Rutherford atomic model.
38) Calculate nuclear density of iron nucleus ? [Given mass of Iron Nucleus=55.85u and A=56,
1u=1.66x10-2" Kg] PART-D

V. Answer ANY THREE of the following questions : 3X5=15
39) Derive an expression for potential energy of electric dipole placed in an uniform electric field.
40) Deduce the balancing condition of wheatstone bridge using Kirchhoffs laws.
41) Obtain an expression for the force between two parallel current carrying conductors and hence
define Ampere.
42) a) State Hygens principle.
b) Explain refraction of a plane wave using Hygens principle at rarer medium.
43) a) Define stopping potential ?
b) Mention the experimental results of photo electric effect.
44) Explain with necessary diagram the forward and reverse based characteristics of semicon-

ductor diode.
V1. Answer ANY TWO of the following questions. 2X5=10

45) Three charges each equal to +4nC are placed at the three comners of a square of side 2 cm
find electrifield at the fourth comer.

46) Two identical cells eitherin series or in parallel gives the same current of 0.5 A through external
resistance of 4Q. find Emf and intemal resistance of each cell.

47) A 20Q resistor 1.5H inductor and 35uF capacitor are connected in series with a 220V_50Hz
ac supply calculate the impendence of the circuit and also current through the circuit.

48) The radii of curvature of two sources of a convex lens is 0.2 m and 0.22 m find the focal
of the lens if refraclive index of the material of lens is 1.5. Also change in focal length

KABBUR ﬁ’fﬁwmmwmﬂ : Contact 9738237960
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General Instructions: 1] All parts are compulsory.
2] For Part-A questions First written answor will be considered for awarding marks.
1] Answers without relevent diagram/figure/ circult wherever necessary will not carry any marks.
4] Direct answers 1o the numerical problems without detailed solutions will not carry any marks.

PART -A
1 Pick the correct options among the four given options for All the following questions,
15x1=15
1) The charging of an uncharged conductor by physical contact with a charged conductor is
a] charging by conduction b]charging by inductioon ¢] both a and b d] none of these
2)  The molecules in which centres of positive an negative charges do not coinside are
a] Non polar molecules  b]dipolar molecules _ ¢} polar molecules ~ d] None of these
3) Which one ¢s not true?
) E= 1 b)) =oE ¢lE=4 d]pJ=E
4)  Ifthe charges are not in motion then magnetic forceis
a] zero b]unity c] infinity d] constant
3)  The magnetic lines of force inside a bar magnet
ajare from N-pole to s-pole of magnet b] do not exist
¢] depend upon the area of cross section of bar magnet
d] are from s-pole to N-pole magnet
6)  The laws of electro magnetic Induction have been used in construction of a
a]Galvanometer b] Voltmeter c] electric motor - d] generator
7) The SI unit of permeability of the material is

aJHm'! -] Fm?' ]IS d] None of these
8)  Currentin a circuit is Wattless of .
a] inductance in the circuit is zero bresistance in the circuit is zero
clcurrent is alternating d] resistance and inductance both are zero
9)  Which of the following is used heat radiation?
a]X-rays b] y-rays ¢] [R-radiation d] Microwaves
10) Ifaray of light passing through the principal focus of the concave mirror , the reflected
ray is
a]parallel to then principal axis b] perpendicular to principal axis
_«¢] retraces the path " d] None of these

11)  The portion of the wavefront of light from a distant star intercepted by the earth is
a]Plane wavefront - b} spherical wavefront c]Bothaandb d] cylindrical wavefront
12) Formula for de-Broglie wavelength is

< h - ol
2} L—-% b] A= N c] A= B d] All
13)  The angular momentum of the electron in hydrogen atom in the ground state is
al2h by g g
14) ' Nucleides with same mass number are called
—a]lsotones  b] Isobars  c¢] Isotopes d] None of these
15)  Which of the following is not trivalent
a] Indium  b]Boron  c] Phosphorous _d]Aluminium

I Fill in the Blanks by ¢ ousitnﬁdt e appropriate word/words from those given below:
[Encrgy , Momentum , pases, binding energy, infinite, limit of resolution] 5x1=5

16) Resistance of an ideal voltmetersis :

17)  Lenz's law is in accordance with law of conservation of

18)  The ability of an optical instrument to form distinctly separate images of two closely
placed point objects is called __ of an optical instrument.

19)  The average energy required to release a nucleon from the nucleus is called

20)  The width of depletion region of a pn-junction diode will on increasing the forward
bias.
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III Answer any FIVE of the following questions in 3-5 sentences each wherever applicable.

—21)"  State and explain Coulomb's law in electro statics. 5x2=10
If three capacitors of capacitances 10uP are connected in serics . Then calculate effective

22)
capacitance of the combination.
23)" When is the force acting on a charged particle moving in magnetic field a]JMaximum
b] Minimum
What is meant by self induction ? Write the expression for induced emf for self inductance .

24)
~25)  Wirite any two uses of uv radiation.
26) Draw the diagram of total reflecting prisms which bends the image a] through 90° b] through 180°

27)  Mention any two power losses in transformes.
Define magnetic susceptibility. For which material it is low and positive?

28)
29) " Give any two differences between intrinsic and extrinsic semi conductors.
PART -C
IV Answer any FIVE of the following questions in 3-5 sentences each wherever
applicable. 5x3=15
'30)°  Obtain an expression for electric field at a point just outside a changed them spherical shell by

using Gauss law.
31)  Obtain an expression for potential energy of a system of two charges in an external field .
~32) a] Define drift velocity b]Write the expression for drift velocity and explain the symbols.

33)  Explain with circuit diagram how to convert galvanometer into an ammeters.

34)  Write any three properties of magnetic field lines .

35) a] State and explain Faraday's law of electromagnetic induction b] Mention the SI unit of
magnetic flux.
36)  Derive an expression for equivalent focal length of the combination of two thin convex lenses in

contact.
37) State postulates of Bohr's theory of hydrogen atom.
38)  Calculate the mass defect and binding energy of (B, given that the rest mass of Boron 10.01295U
rest mass of proton is 1.00783U and rest mass of neutron is 1.00867U.
PART -D

V Answer any THREE of the following questions . Ix5=15
39)  Derive an expression for the electric potential at a point on the axial line of an electric dipole.
_40)  Obtain an expression for equivalent emf and equivalent internal resistance when two cells are
connected in series.
_41)  Derive an expression for the magnetic field at any point on the axis of a circular current loop by

applying Biot-savart's law.
42)  a] What s diffraction of light? Give the condition for diffraction .
b] Mention any two applications of polarids. c] State Brewster's law. (2+2+1)

43)  a] Define Work function. b] How does photoelectric current varies with frequency of incident
radiation __
~ ¢] Write the three experimental observations of photo electric effect. (1+143)
44)  Whatis rectifiey? With a circuit diagram, explain the working of pn junction as Half wave rectifies.

Draw input and output wave forms.
VI Answer any TWO of the following questions . 2x5=10
45)  Four point charges q,=2uC, qg=-5HC, q.=2uC and q;=- SuC are located at the comers of a

square ABCD of side 10cm. What is the force on a charge of 1uC placed at the centre of the

square?

46)  The four arms of a Wheatstone bridge have the following resistances. AB=100Q, BC=101,
CD=5Q and DA=60Q. A galvanometer of 15Q resistance is connected across BD. Calculate the
current through the galvanometer. When a potential difference of 10V is maintained across AC.

47)  Asource of alternating emf of 220V- 50Hz is connected in series with a resistance of 2000, an
inductance 100mH and a capacitance of 30uF. Does the current lead or lag the voltage and by

what angle?
48)  Aray of light is incident on one face of an equdatcralpnsmofglassofrcﬁﬂvemdex 1.5atan

angle of 30°. Find the angle of deviation produced by the
KABBUR PUBLICATIONS,SA\[ADATTI Contact 9738237960
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PHYSICS (33) ¢
Time: 3hours 15 min. —
arks:
General instructions: Max \
* All parts are compulsory.

e For Part-A questions, lirst written answer will be considered for awarding the marks

e Answers without relevant diagram/figure/circuit-diagram wherever necessary will not carry

marks,
* Direct answers to the numerical problems without solution will not carry any marks
PART-A

I. Pick the correct option among the four given options for ALL of the following questions: 15 x 1=

e .
I~ The number of electrons contained in -1C of charge is

-

a) 9.1 x10% ,/ﬁ@mnm

/ cl I .ﬁ’“lﬂw d)ﬁ.zﬂxm”
2. The relation between electric field and electric potential is given by

dv
a) E =X S~ av
- — T

c) V= E d] Vz_%?—

C/"/K irchhoff’s junction rule signifies the law of conservation of

a/ﬂ/Charge b) mass

c) energy d) momentum

,,-A,/Ga]vano meter can be converted into voltmeter by connecting
a) a low resistance in series with the galvanometer
_/.b%/a high resistance in-series with the galvanometer
c) a low resistance in parallel with the galvanometer
d) a high resistance in parallel with the galvanometer
L/e'.éﬂw are the two statements related to magnetic field lines:
Statement —I:The magnetic field lines do not intersect.
Statement —II:The direction of magnetic field at a point is unique.
a) Both the statements [ and Il are correct and 1T is not the correct explanation for 1.
/b)/BGth the statements | and II are correct and 11 is the correct explanation for 1.
¢) Statement [ is correct but the statement Il is wrong

d) Statement I is wrong but the statement II is correct

Awh of the following law explains the polarity of induced emf?

a) Ampere’s circuital law Lenz’s law

/ ¢) Biot-Savart’s law d)Faraday’s law

;{A’ebcr is the S.I. unit of

a) Electric flux

KABBL%EQ FHBLIGATIONS SAVADA
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’\Q\ In the case of alternating voltage applied to a resistor
L2
/ a) voltage leads the current by =, b) voltage lags behind the current by =.
2

Ei') voltage and C“"“‘-mm d) voltage leads the current by =
e

- /" ot :
?( Correct expression for displacement current js

I, =288
a) b) I, = dza
c) Iy = ‘m"'
o ET: €0 g d) Iq = o £
w”for critical a angle of incidence, angle of refraction is - o
2 0 —B) 90"
c) 30° d)60°
1
)/l.’\\‘aves undergo constructive interference if phase difference between them is
a)y Zero : b) X -
< ¢ 6 A
. )
c) 3 | d)%

B
'__)2.’ Following are the statements related to photon:
I. Radiation consists of packets of energy called photon
il. Photons are electrically charged

iii. Rest mass of photon is zerp

iv. Momentum of photon P =%

Among the given statements -
: a) only-(ii) and (iii) are correct bYonly (i) and (iii) are correct
c) only (ii) and (iv) are correct d) only (iv) and (iii)are correct

Mnd state energy of hydrogen atom is
_A) —13.6eV b) 13.6eV

c) OeV
3 Radioacti}rjty was discovered by

d)10.2eV

(SRR Ao

. . 3 : \J
b)Einstein — §adwooth

/a’) Mary curie
- c) James Chadwick m
Depletion region in p-n junction contains ' .
a) holes /Ei immobile ions?

d) both electrons and holes

c) electrons

IL Fill in the blanks by choosing appropriate answer given in the bracket for ALL the following
' 1x5=5

questions.
(Isotopes, diffraction, equal, opposite, isobars, ac generator)
direction repel each other.

he two long parallel conductors carrymg currents in the
‘/lé’f S S, b

converts mechanical energy into electrical energy.
e phenomenon where light bends around corners and enters shadow region is known as

%chdes with same atomic number and different neutron number are called 140 )0 (L
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111 Answer any FIVE of the following questions:
542=10

21. State and explain Gauss law in electrostatics

—\'ﬁlr\.\'l‘ Cnp"[l._,i_lﬂr a - ,.,
Sy L o t Cclpili’.:l[ ance ...u]' ill1d 3#[ i ': '
I ) SO [ - dare Connecied n Series
; . ﬂ]culat'ﬂ 1hE Capacilance Df

equivalent capacitor of the combination.

{ (]

3.
4.

o
Lorentz force? Write the expression for it in vector form.

o]

25. Writ ) _ g
P ite any two factors on which self-inductance of a long solenoid depend. 1.7 Mo ﬂ)ﬁ L -

26. On wh inci
_~ _~26. On what principle )
principle does a transformer work? Write one source of energy loss in an actual transformer

27. Write an v :
I y one use each for X-rays and microwaves.
28. Draw a ' i -
neat labeled ray diagram for image formation at near point by a simple microscope.
29. Writ iffe i
rite any two differences between semiconductors and insulators on the basis of band theory of
solids.

PART-C

IV. Answer any FIVE of the following questions: 5x3=15
_—"" 30. Derive an expression for torque acting on a dipole placed in a uniform electric field.
<~ _3F. What are polar and non-polar molecules? Give one example for each.
_- _32.5tate and explain Ohm’s law. Write one limitation of Ohm’s law. Tl M s

o 0;3<'Using Ampere’s circuital law, derive an expression for magnetic field at a point due to a long straight

current carrying conductor.

potential energy of a magnetic dipole kept in uniform magnetic
30 a:

~ _34. Write the expression for magnetic
nergy(i) maximum and (ii) minimum?

field. When is the magnetic potential e

5 /35 Derive an expression for motional emf.

' 2 R 4
/@[’)crive the relation f =3 for a concave Mirror.

postulates of hydrogen atom.
| MeV of 223Bi from the following data:

38. Obtain the binding energy
//: (293Bi)= 208.980388 u, Mn = | 008665 u, my = 1.007825 u

PART-D

~ ~State Bohr’s

: §x3=15
uestions:

REE of the following q |
| at a point due to an isolated point charge.

V. Answer any TH -
¥ jq/Dcrivc an cxprcssion for electric potentia
¢ an expression for effective emf and effect

“Deriv
/ KABBUR PUBLICATIONS SAVADATTI : Contact 9738237960
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41. Obtain an expression for magnitude of magnetic field at a point along the axis of the circular co

carrying current using Biot — Savart’s law.

42. (a) State Huygens principle on wave theory of light.

(b) Using Huygens principle, show that the angle of incidence is equal to angle of reflection t
(2+3)

or a

plane wave undergoing reflection at a plane surface.

437(a)Write any three experimental observations of photoelectric effect.
(3+2)

”

(b)Write Einstein’s photoelectric equation. Explain the symbols.

44. What is rectification? With a circuit diagram, explain the working of a full wave rectifier. Draw the

input and output waveforms.

VI. Answer any TWO of the following questions: 5x2=10
“Two charged spheres A and B have their centers separated by distance of 50 cm in air. What is the

/‘ mutual force of electrostatic repulsion if the charge on each sphere is 6.5%x10~7C? The radii of two

spheres are negligible when compared to distance. Also calculate force of repulsion if charge on each

-

sphere is doubled and the distance between them is halved.

46. The number density of free electrons in a copper conductor is estimated to be 8.5 x10%®m™3. How
long does an electron take to drift from one end of a copper wire 3m Jong to its other end? TChickness)

of the copper wire is_|.6mm and it carries a current of 2A.

47. A resistor of resistance 200Q and a capacitor of capacitance 15uF are connected in series to a

220V.50Hz a.c. source. Calculate the impedance and r.m.s current in the circuit. Also calculate the

voltage across the capacitor
Jﬁ he radii of curvatures of two surfaces of a convex lens are 0.2m and 0.25m. Calculate the focal
h of the lens and power of the lens in air. What is the focal length of the lens if it is immersed in
of the lens is 1.5 and refractive index of water is

lengt

water? (Given: Refractive index of the material
1.33). . : LN&”
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5 Il PUC Preparatory Examination Jan. 2024
' ' Time : 3.15 hours SUBJECT : PHYSICS (33) Marks : 70

GENERAL INSTRUCTIONS :

1. All Parts are Compulsory ’ .
2 For Part A Question, first written answer will be considered for awarding marks.

3. Answer without relevant daigram / Figure / Circuit wherever necesarry will not carry any marks.
4. Direct answer to numerical problems without detailed solutions will not carry any marks.

. PART-A - 5
. Pick the correct option among the four given options for all of the following questions 16x1 =15
1. If the charge on an object is doubled then electric field becomes
a) Half b) double c¢) Unchanged d) Thrice.
: a
2. Four points a, b,c and d are set at equal distance from the centre of a dipole as shown in figure q
The Magnitude of electrostatic potential Va, Vb, Vc and Vd would satisfy the following relation
a)Va>Vb>Vc>Vd  b)Va>Vb=Vd>Ve d i
c)Va=Vc> Vb =Vd ¢)Vb=Vd>Va>Vc
c
3. The direction of the current through electric circuit is
a) from low potential to high potential b) from high potential to low potential
c) does not depend upon potential value d) Current can not flow through the circuit.
4. The Force experienced by a moving charge in a magnetic field is
> > > > > > > - > >
a)F=q(V. B) b)F=q c)F=q(VxB) dF=q(VxB)
—_— = 2
(V.B

—

5. Below are two statements
Statement (1) : Magnetic feild lines always form closed loops.
Statement (2) : Moving charges produce a magnetic field
A) Both the statement (1) and (2) are correct and (2) is the correct explanation for (1).
B) Both the statement (1) and (2) are correct and (2) is-not the correct explahation of (1).
C) Statement (1) is wrong but statement (2) is correct.
D) Statement (1) is correct but statement (2) is wrong.
6. The S. | unit of inductance of a coil is
a) Ampere b) coulomb c) joule d) henry

7. Lenz's law is the consequence of the law of conservation of
a) Charge b) Mass c) Energy d) Momentum *

8. The frequency of AC mains in India is
a) 30 Hz b) 50 Hz c) 60 Hz d) 120 Hz

9. The velocity of electromagnetic wave in free space is

a)C=e, bC= \/j.lluf'” c)C= l'lluau dC= pe,
10 Thefocal length of a lens of power 4 dioptre is
2)0.25m b) 0.25 cm €)0.35m d) 0.35cm
11..When light passes from one medium to another which of the following quantity remain constant
a) Velocity b) Wavelength c) Both velocity and wavelength  d) Frequency
12, The following are the statements related to photon
i) Photons exert pressure i) momentum of photon is hy /¢
i) Rest mass of photon is zero iv) Energy of photon is hv
a) only (1) and (i1) are correct b) only (il) and (ili) are correct
c) Only (iii) and (iv) are correct d) All are correct

13. As the radius of the orbit of an electron in an atom increases the velocity of electron
a) increases b) Decreases c) remains constant d) First increases and then decreases

14. The nucleus having highest specific blnding energy is
a) ,He b) '*C €) oF d) mu

KA@B‘W{}PU&LT&%SFW@W;%AWA“%W” T act, 9738237960
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1. Fill ir} the blanks by choosing the appropriate answer given in the bracket for all the following questlops
( Reflection, Periodically, low refraction, independent, Pure)’ ' ;
16. Galvanometer can be coverted into ammeter by connecting ...................... resistance in parallel
17. The direction of current changes .................... in alternating current.

18. For reflection of light at plane surface angle of incidence is equal to angle of .....................
19.  Nuclear force is charge

20. ..., gEFMA@NIUM is an intrinsic semiconductor

PART -B
lll. Answer any five of the following questions 5x2=10
21. State and explain coulomb’s law in electrostatics.
22. The potential difference between two points is 20 V How much work will be done in carrying a charge
of 400 Lic from one point to the another?
23. Write the expression for lorentz force and explain the symbols.
24. State and explain Gauss law in magnetism
25. Draw neat labelled diagram of AC-generator
26. Write any two energy losses in transformers.
27. What is displacement current ? Write the expression for it.
28. Mention the conditions required for total internal reflection.
29. Write any two differences between n-type and p-type semiconductor,
PART -C
IV. Answer any five of the following questions ' . 5x3=15
30. Mention the properties of electric field lines.
31. Derive the relation between electric field and electric potential
32, Derive the realtion j= O'-E. where the symbols have their usual meaning
33. State and explain Biot - Savart's law.
34. Distinguish between diamagnetic and paramagnetic materials
35. Explain briefly the coil and magnet experiment to demostrate electromagnetic induction.

36. Arrive the relation f = R/2 in case of concave mirror, where the symbols have their usual meanings.
37. State three Bohr's postulates. '

38. Find the binding energy of :gCa nucleus
Given Rest mass of ; Ca = 39.962589 u

Rest mass of neutron =1,.008665 u

Rest mass of proton=1.007825u PART - D

V. Answer any three of the following questions 3x5=15

39. Define effective capacitance ? Derive an expression for the effective capacitance of two capacitors
connected in series.
40. Obtain the balancing condition of Wheatstone's bridge using kirchchoff's law.
41. Derive an expressions for the force between two parallel conductors carrying current and hence define ampere.

42. a) State Huygen's Principle (1
b) Using Huygens Principle arrive the law of reflection for a plane wave front. (4)
43. a) Mention Einstains photoelectric equation and explain the terms. (2)
b) Give any three expermental observations of photoelectric effect. (3)

44, Wh_at is rectification ? Explain the working of a full wave rectifier using the circuit ciaigram.
Draw input and output waveforms,

VI. Answer any two of the following questions 2x5=10
45. Two point charges +4 j1c and +1 Hc are separated by 30 cm in air. Find the position between them at
which resulttant electric field is zero.

46. Acell of_ emf 'E'and internal resistance '’ gives a current of 0.5 Awith an external resistance of 12.01.and a current
of 0.25 Awith an external resistance of 25 1 Calculate the

i) Internal resistance of the Cell ii) emf of Cell
47. A capacitor of 100 uf and a coil of resistance 50 £ and inductance 0.5 H are connected in series with

a 220 V-50 Hz source Calculate the rms value of current in the circuit.

KABBER BB ICATIONS SAVNDATTIN Contactk 3438237960
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DISTRICT LEVEL Il PUC PREPARATORY EXAM, JANUARY — 2024
Time: 3 Hrs. 15 Mins. Sub: PHYSICS (33) Max. Marks: 70
General Instructions: v

1. All parts are compulsory.

2. Part - A questions have to be answered In the first two pages of the answer booklet, For Part — A questions, first written
answer will be considered for awarding marks.

3. Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks.
4. Direct answers to the numerical problems without detalled solutions will not carry any marks,

PART - A
I Pick the correct option among the four given options for ALL of the following questions:
. 15x1=15
1. An electric dipole is kept in uniform electric field. It experiences
(A) A force and a torque (B) A force but not a torque
(C) A torque but not a force (D) Neither a force nor a torque
2. Sl unit of electric potential is
(A) volt (B) watt (C) farad (D) coulomb
3. Resistance of a conducting wire increases when '
(A) Area increases (B) Temperature increases
(C) Length increases (D) None of these
4. In a moving coil galvanometer, the deflection of the coil '@" is related to the electrical current i’ by
the relation
(A) ictan® (B) i (C) i ab? (D) None of these
5. Susceptibility is positive and large for
(A) Paramagnetic material (B) Ferromagnetic material
(C) Diamagnetic material (D) None of these
6. The significance of Lenz's law is
(A) Law of conservation of energy (B) Law of conservation of mass
(C) Law of conservation of charge (D) None of these
7. The principle of alternating current generator is
(A) Electromagnetic induction (B) Ampere’s circuital law
(C) Photoelectric effect (D) None of these
8. When the frequency of alternating current is doubled, the impedance of an LCR circuit
(A) Is doubled (B) Increases (C) Decreases (D) is halved
9. The maximum frequency wave in the electromagnetic spectrumis
(A) Gamma rays (B) X —rays (C) Ultra violet-rays (D) Infra red-rays
10.Diopftre is equivalent to
(A) meter (B) meter? (C) meter™ (D) meter™
11.Polarization is the phenomenon of light based on
(A) Particle nature (B) Wave nature .
(C) Quantum phenomenon (D) Transverse electromagnetic nature
12.Which of the following has the largest de-Broglie wavelength if they are moving with the same
velocity? ;
(A) neutron (B) proton (C) alpha particle (D) beta particle

1 ' P.T.O.
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13.In the case of hydrogen atom, the energy required to excite an electron from first orbit to second

orbit is

(A) 13.6 eV (B) —13.6 eV (C)—-34eV (D) 10.2 eV
14.1sotones have the same number of )

(A) Protons (B) Electrons (C) Neutrons (D) All of the above
15.The element that can be used as acceptor impurity to dope Germanium is

(A) Antimony (B) Arsenic (C) Boron (D) Phosphorous

Il. Fillin the blanks choosing appropriate answer given in the bracket for ALL the following
questions: B%1="5
(mass defect, spherical, equal, a moving charge, inductor )

16. A magnetic field can be produced by
17. The circuit element which opposes the change in the current flowing through it is
18. A point source at finite distance is the source of wavefront.
19. The difference between the sum of the masses of the nucleons forming the nucleus and the rest
mass of the nucleus is called “
20. In intrinsic semiconductor, at room temperature, the number of electrons and holes will be
| PART - B
lll. Answer any FIVE of the following questions: _ - Bx2=10
21. Write Coulomb'’s law in vector form. Explain the terms.
22. Mention any two factors on which the capacitance of a parallel plate capacitor depends.
23. State and explain Ampere's circuital law.
24. Define (a) Magnetic intensity and (b) Magnetic permeability.
25. What is self inductance of a coil? Mention its Sl unit.
26. What is a transformer? Mention any one source of energy loss.
27. Mention any two uses of gamma rays. '
28. Write the conditions for total internal reflection.
29. Give any two differences between n — type and p — type semiconductors.
PART -C
IV. Answer any FIVE of the following questions:* 5x3=15
30. Write any th’ree basic properties of an electric charge.
31. Obtain the relation between electric field and electric potential.
32. Derive an expression for drift veldcity of free electrons in a conductor.
33. Explain with circuit diagram how to convert galvanometer into an ammeter.
34. What are diamagnetic, paramagnetic and ferromagnetic materials?
35. Derive an expression for electromotive force (motional emf) induced in a rod moving
perpendicular to the uniform magnetic field.

2 P.T.O.

KABBUR PUBLICATIONS SAVADATTI : Contact 9738237960



Collection Of Question Papers For POCKET MARKS 70/70

36. Derive the relation between focal length and the radius of curvature of a concave mirror.
37. State Bohr's postulates of hydrogen atom.
38. Mention any three properties of nuclear forces.
PART -D
V. Answer any THREE of the following question:s: Ix5=15
39. Define electric potential due to a point charge and arrive at the expression for electric potential
due to an isolated point charge.

40. Deduce the condition for balance of a Wheatstone's bridge using Kirchhoff's law.

41. Derive an expression for magnetic field at any point on the axis of a circular loop by applying
Biot — Savart’s law.

42. (i) State the Huygen’s principle of secondary wavelets. N L [2M]
(ii) Derive the law of reflection of light on the basis of Huygen's wave theory of light.  [3M]

43. (i) Give Einstein’s explanation of photoelectric effect. [3M]
(i) Mention any two properties of photons. [2M]

44. What is a rectifier? With a circuit diagram explain the working of p — n junction (diode) as half
wave rectifier. Draw input and output waveforms.

VI. Answer any TWO of the following questions: 2x5=10

45. Two point charges 2mC and 4mC are placed at A and C respectively of right angled triangle
ABC. AB = 3 cm, BC = 2 cm and angle B = 90°. Calculate the magnitude of the resultant electric
field at B.

46. A wire having length 2.0m, diameter 1.0 m and resistivity 1.963 x 10%Qm is connected in

series with a battery of emf 3V and internal resistance 1Q. Calculate the resistance of the wire
and current in the circuit. '

47. An alternating current source of 220V, 50Hz is applied to a circuit having resistance 20002,
_inductance 4H and capacitance of 2uF in series. Calculate (a) impedance of the circuit

(b) maximum current in the circuit.

48. The radii of curvature of the faces of a double convex glass lens are 10cm and 15cm. Its focal
length is 12cm. Calculate the Refractive index and power of glass lens.

THHHHHH
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Time 3 Hours 15 Minuts PHYSICS (33) Max Marks 70

General Instructions :
1. All parts are compulsory.
2. For Part - A questions, first written answer will be considered for awarding marks.
3. Answer without relevant diagram / figure wherever necessary will not carry any marks.
4. Direct answers to the numerical problems without detailed solutions will not carry any marks

|.Pick the correct option among the four given options for ALL of the following questions: 15x1=15
1. The magnitude of electric field near a thin sheet having a uniform surface charge densityg (s
™ 5 ®) 55 © -9 0 %
2. Electric potential inside a conducting sphere
(A) increases from the centre to surface (B) decreases form the ‘centre o surface
(C) remain constant from centre to surface (D) is zero at every point inside.
3. A cell of internal resistance r is connected to an external resistance R. The current will be maximum in R if-
(A)R>r (BYR=0 (C)R<r DYR=T

4 Below are the two statements related to sensitivity of a galvanometer .
Statement | : On increasing the current sensitivity of a galvanometer by increasing the number of turns, may

not necessarily increase its voltage sensitivity.

Statement Il - The resistance of the coil of a galvanometer increases on increasing the numboer of turns.
(A) Both the statement | and || are correct and || is the correct explanation for | :
(B) Both the statement | and |l are correc! and Il is not the correct explanation for |

(C) Statement | is correct and the statement Il is worng

(D) Statement | is wrong and the statement Il is correct
5. The magnetic field lines inside a bar magnet.

(A) prependicular to magnetic axis:

(C) are from its south pole to neorth pole.
6. The Sl unit of magnetic flux is:

(A) Wb m' (B).W b (C) Tm?
7. AC generator converts :

(B) Mechanical energy in to light energy

(A) Mechanical energy in to electrical energy
(C) Electrical energy in to mechanical energy. (D) Mechanical energy in to chemical energy.

8. The relation between rms value and peak value of alternating voltage is

(B) are from its north pole to south pole.
(D) do not exist

(D) Wb m*

o M - Y v
(A) V.=V, (B) V.= 32 (C) V_, i OyV_ = E%
9. The Fundamental source of electromagnetic wave is
(A) Alternating current (B) oscillating charged particles
(C) changing magnetic field (D) direct current
10. Resolving power of a telescope increases with
(A) increase in focal length of eye piece. (B) increase in focal length of objective.
(D) increase in aperture of eye piece.

(C) increase in aperture of objective.

11. The phenomencn which confirms the transverse nature of light is -
(B) diffraction of light.

(A) interference of light ctior
(C) dispersion of light (D) polarization of light

KABBUR PUBLICATIONS SAVADATTI : Contact 9738237960
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12 When light is incident on the metal surface the maximum kinetic energy of emitted electrons

(A) vary with intensity of light (B) vary with frequency of light
(C) vary with speed of light (D) remain constant
13 According to Rutherford's atomic model
(A) whole of the positive charge is concentrated at
(B) there are neutrons inside the nucleus.
(C) there are electrons inside the uncleus.
(D) electrons are embedded in the atom.
14. During alpha (x ) - decay the emitted nucleus is
(A) Helium (B) Corbon (C) Hydrogen (D) Oxygen
15. The following are the statements related to semiconductors :
(i) Resistivity is in between that of a conductors and insulators.
(i) Temperature coefficient of resistance is negative.
(iii) Doping increases conductivity of semiconductors.
(iv) At absolute zero temperature semiconductors behave

the centre of the atom

like a conductor

(A) Only (i) and (jii) are correct (B) Only (i) and (i) are correct
(C) Only (i) and (iv) are correct (D) Only (i) (ii) and (iii) are correct
Il. Fill in the blanks by choosing appropriate answer given in the brackets for All the
5x1=5

following questions :
(speed, increases, decreases, saturated, torque, wavelength)

16. A current loop experiences ............... when it is placed in a uniform magnetic field.

17. The mutual inductance between the pair of coils.....%....... with increasing the number of turns of the cai's.
18. Energy carried by a light wave does not depends on......0....of thewave.

19. Nuclear forces are ......."...... forces.

20. The width of depletion region of a pn-junction diode will ...... Liini _on increasing the forward bias voliage
PART-B

Il Answer any FIVE of the following questions :
,.21'./Give Coulomb's law in vector form and explain the terms.
“ How does the capacitance of a parallel plate capacitor depends on (i) area of the plates and (ii) the distance

between the plates?
23. On what factors the magnetic field at a point inside an air cored solenoid depends?

24~ State and explain Gauss's law in magnetism.
25. The magnetic flux linked with a coil varies as @= 312 + 6t + 9. Find the magnitude of the emf induced
att=2s.
,26./ Mention any two sources of energy l0ss in a transformer.
27. What is disptacement current? Write the expression for it .

28. Mention the two conditions for total internal reflection.
29. Differentiate p type and n type semiconductors.

5x2=10

i PART-C
IV. Answer any five of the following question : 5x3=1!

_-30. Write any three properties of electric filed lines.
31 Derive an expression of the effective capacitance of two capacitors connected in parallel

32~ Arrive at J =OE, where the symbol have their usual meaning.
33. Obtain an expression for force acting on a conductor carrying current in a uniform magnetic field

34. Distinguish between diamagnetic and paramagnetic materials.
35. Derive an expression for motional emf, induced across the ends of a conducting rod moving in a uniform

perpendicular magnetic field
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3 & .
6. An object Is placed at 10 cm in front of a concave mirror of focal length 7.5 cm. Find the position and
magnification of the Image.
37. State Bohr's postulates of hydrogen atom,
38. Define . (i) mass defect and (i) binding energy. Give the relation between them.

v PART-D
. Answer any THREE of the following question : Ix5=15

.39'.’ Derw.e an expression for electric field due lo an electric dipole at a point on the equatorial line.
407 Obtain the condition for balance of wheatstone brigde using Kirchhoff's rules.

%Den’ua the expression for magnetic field at a point on the axis of a circular current loop.

42, Derive lens maker's formula for convex lens.

43. (a) State Huygens Principle. (@)
(b) Using Huygens Principle, show that the angle of incidence is equal to the angle of refraction during a

plane wave is reflected by a plane surface. 3)

44. (a) What is rectification? (1)

(b) Explain the working of full wave rectifier using circuit diagram. (3)

(c) Also draw its input and output wave forms. (1)

VI. Answer any TWO of the following questions : 2x5=10
45. ABCD is a square of side 2m. Charges of 5nC.10 nC and -5 nC are placed at corners A,.Band C respectively.

What is the work done in transferring a charge of 2 JiC from D to the point of intersection of the diagonals?

46, A uniform copper wire of length 2 m and cross-sectional area 5 X 107m? carries a current of 2 A. Assuming
that there are 8 X 10% free electrons per m*of copper, calculate the drift velocity of free electrons. How much
time will an electron to take drift from one end to another end of the wire? Given: e = 1.6 X 10" C.

47.A 201 resistor, 1.5 H inductor and 35} F capacitor is connected in series with a 220 V, 50 Hz ac supply.
Calculate the impedance in the circuit and also find current through the circuit.

48 The work function of caesium is 2.14 eV. Find (a) the threshold frequency for caesium, and (b) the wavelength
of the incident light of the photocurrent is brought to zero by a stopping potential of 0.60 V. Given:

h=663X10* Js, e =16 X 10" C and ¢= 3 X 10° ms!

[Ss it aial
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Generg) Instructions:

Il parts are compulsory,
Part — A questions have 10 be an

swered In the first two -booklet, For Part = A
questions, first written pagoes of the answer

-answer will be considered for awardi k

o rding marks.

p Nswers without relevant diagram / figure / circuit wherever necessary will not carry any marks.
- Direct answers to the

numerical problems without detalled solutions will not carry any marks:
T

PART- A
lons for ALL of the following questions: 16x1=15

| Pick the correct option among the four given opt

1. The S unit of electric field is

A)NC  b)NC* ‘))’(C:’ d) Vm
Capacitance of a parallel plate capacilor increases i
a) charge on the capacitor increases
b) potential difference across the capacitor decreases
c) area of the plates of the capacitor decreases
dielectric is inserted between tha plates of the capacitor b e

3. With the increase of lemperature, relaxation time of free electrons in a conductor
A) increases. decreases. C) remains same

} D) becames zero.
4. A charged particle is moving on circular path with velocity v in a uniform magnetic field B, if the velocity of the
charged particle is doubled and strength of magnelic field is halved, then radius becomes
Mﬁmes B)8limes C)2times D) 16 times
5. Correct statement about diamagnelic materials
hey are repelled by a magnet.
B) Their susceptibility value is positive.
C) Their susceptibility varies inversely as absolute temperature.
D) They have very high value of susceptibility.
6. Lenz's law is based on
A) conservation of charge B) conservation of momentum
/C‘ﬁonservation of energy (D) conservation of angular momentum
7. Expression for energy stored in an induction coil carrying current is

/f(l:u-‘ B)2 LI C)LI D)L

8. When an a.c source is connected across a resistor
A) The current leads the voltage B) The current lags behind the voltage

/e‘ﬁ"he current and voltage are in phase D) The current and voltage are out of phase
9. Displacement current is due to

A) The flow of electrons /Bﬁ\/e varying electric field
C)The ionization of atmosphere D) The flow of protons
10. In the position of minimum deviation when a ray of yellow light passes through the prism, then its angle of
incidence is
A) Less than the emergent angle B) Greater than the emergent angle

C) Sum of angle of incidence and emergent angle is 90° /D')‘Eaual to the emergent angle
11. A point source of light at finite distance produce

/fﬁ spherical wavefront B) cylindrical wavefront C) planewavefront D) both (a) and (c)
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12. The slope of stopping potential varsus frequency curve reprasents
Aie B)h  C)em D) he

13. When a hydrogen atom is raised from the ground state to an excited state,
(A) K.E and PE increases (B) both K.E and P.E decreases

(C) PE decreases and K E increases /(BT't'he PE increases and K.E decreases
14, If A is the mass number, radius of nucleus is

irectly proportional to A'?
C) Inversely proportional to AR

S. Statement I: The resistivity of a semiconductor increases with temperature.

Statement II: The atoms of a semiconductor vibrate with larger amplitudes at higher temperature.
A) Both statements are true and second statement is the correct explanation of the first statement
B) Both statements are true but second statement is not the correct explanalio
C) First statement is true but second statement is false
L,D)‘ﬂrst statement is false but second statement is true

B) Directly proportional to A*
D) Inversely proportional to A*

{ the first statement.

IWFill in the blanks by choosing appropriate answer given in the brackets for ALL the following que

(Radial, Inductance, Interference, semiconductor, Pol
16.

ions: 5x1=5
arization, Isotopes,)

In a moving coil galvanometer soft iron ¢

magnetic field :E.CITAL‘LL- ........
17. \m

18.
19.

Nuclides with same atomic number but different neutron number are 1.9"—" L*"f ......
20. Conductivity of a.. Se-micmdisdag

ylinder is placed at its centre ¢o - axial with pofg faces, to make

........................ is the ratio of flux linkage to current . g o
The phenomenon that confirms light waves are transverse is poJ-Mu oV

PART - B
lIl Answer any FIVE of the following questions: 5x2=10
21. State and explain Coulomb’s law. s
22. What are polar and non-polar molecules mok ™ S’JEM -
23. What is Lorentz force? What is the condition for a charged particle to move undeflected in a crossed electric
and magnetic field region? N
24. "Define (a) magnetisation (b) magnetic intensity
25. What is AC generator? Whatiis its principle?
26.

Define wattless current? What is the value of power factor of AC circuit in which wattless current flows
27. Give any two applications of X-ray

28. Write two conditions for total internal reflection
29. Differentiate between n-type and p-type semiconductor

PART -C
IV Answer any FIVE of the following questions:

5x3=15
30.

Derive the expression for electric field at any point outside a uniformly charged thin spherical shell using
Gauss’s law.

31. Mention any three properties of equipotential surface
32. Write any three limitations of ohms law.

33. State Ampere's circuital law. Using it, derive the expression for magnetic field at point due to a long current
carrying conductor.

34. Distinguish between diamagnetic and paramagnetic materials.

35. Obtain the expression for emf induced in a conductor moving in a magnetic field.

36. Write the Cartesian sign conventions used in analyzing reflection of light by spherical mirrors.
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' uflhn A

37. Give de Broglie's explanation of Bohr's second postulate of quantization of angular momentu™

) 9493

38. Calculate the mass defect and binding energy of O,'*, given thatthe rest mass of oxygen nuclev &

U, rest mass of proton is 1.00727 u and rest mass of neutron is 1.00866 u.

PART-D
V Answer any THREE of the following questions: 3267 '

39. Derive the expression for the electrical potential at a point due to a point charge.
40. Obtain expression for equivalent emf and internal resistance, when two cells are connected in parallel.
41. Using Biot savart ‘s law, derive the expression for magnetic field at a point on the axis of a circylar current

carrying wire.
42. a) State Huygens principle.

b) Arrive at the Snell's law of refraction by using Huygens principle.
43. a)What is photoelectric effect?

b) Write four experimental observations of photoelectric effect.
44,

What is rectification? Explain the working of
output waveforms

VI Answer any TWO of the following questions:

45. Two point charges + 3 uC and -3 HC are
the magnitude of

a full wave rectifier using the circuit diagram. Also draw input-

2x5=10

placed at the two corners of an equilateral triangle of side 3 cm. Find
resultant electric field at the third corner.

46. The number density of free electrons in copper is estimated to be 8.5 x 10” m*. A copper wire of length 3.0
m and area of cross-section 2.0 mm? is carrying a current of 3.0 A. Calculate the drift velocity of electrons.
How long does an electron take to drift from one end of the Wire to its other end?

47. An AC source of 220 V, 50 Hz is connected in series witha 100 Q resistor, 15 pF capacitor and 2200 pH
inductor in series. Calculate
a) Impedance of the circuit.

b) rms current through the circuit.

48.

A solid sphere of diameter 10 cm has a small air bubble trapped at a distance 2 cm from its centre. The

refractive index of the material of glass s 1.5. Find the apparent position of the bubble when viewed through
nearer surface of the sphere from outside.

39 = Zmp + (A-2)Mp —M | 1{9 =,

Aow 7[:80- 00:}-;2'3}) 4 (16-8) \-00862:)
— 15-99%198

A= Lot — 159998
Awm = 01385 U~

fb‘mc!.iv-s ooy = Ao 43SV

+3 e ~3uc k
) o
Exd. 2.2 Jue x30

Weo > gt
c

-
E= 33Xl N 3 !:
BE = 0213851 q31-5WN ol eade ¥

-;..- (1]

- - Y\0 & (osko
— 133~ 43 Ml E'= 2610 =3 3 -
S - Qﬁb{g)“‘()q;&_l— = X Ne
= L= U e
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Instructions : 1) All parts are compulsory. : )
ructio 2; Paﬂ{A questions first written answer Will be considered for awarding marks.
3) Answers withou! relevant diagram / figure / circuit wherever necessary will not carry any marks.
PART-A
Q. 1. Pick the correct option among the four given options for ALL of the following questions. 15x1=15

m amount of charge observed so far is

1) The minimu

2) A soap bubble is charged to a potential of 16V. Its radius is then doubled the potential of the bubble
now will be .
a) 16V b) 8 V ¢) 4V & 2 ¥

3) Ohm's law is valid when the temperature of the conductor is
a) constant b) very high c) very low d) varying

4) The resistance of an ideal ammeter 1s

¢) small 3 wetn

a) infinite b) very high _ - 2 '
5) A magnetized needle of magnetic moment 4.8 x 1072 JT! is placed ‘at 30° with direction of uniform
magnetic field of magnitude 3 x 102 T. The torque acting on the needle is

a) 7.2 x 102 Nm b) 7.2 x 10* Nm ¢) 7.2 x 107%Nm d) 14.4 x 10 Nm

6) The induced emf in a coil is independent of
a) resistance of the coil b) number of turns ¢) raté of change of flux d) None of these
7) The expression for energy stored in an inductor )
a) 1/2 LA b) 2LI e)\(2L2] d) 1/2 LI
8) Power factor of a series LCR circuit is
a) R b) % g) = d) RZ
9) The minimum deviation of a prism depends on
a) angle of incidence b) angle of reflection ¢) angle of prism d) none of these
10) Which of the following is conserved when light waves interfere ?
a) amplitude b) intensity ¢) phase d) wavelength
11) A proton and an alpha particle are accelerated under the same potential difference.
The ratio of their de-Broglie's wavelengths of the proton and alpha particle is
2) & b)1 ¢) 2 d) V8
12) Electrons in the atom are held in the atom due to
a) Coulomb forces b) nuclear forces ¢) gravitational force d) molecular forces.
13) The nuclei ,C*and ,C'* can be described as
a) isotones b) isobars c) isotopes d) isomers
14) Which of the following electromagnetic waves has the largest frequency
a) radio wave b) y-ray c) ultra-violet rays d) microwaves
15) The resistivity of semiconductor depends on
a) length b) area of cross-section c¢) nature of atoms d) none of these

II. Fill in the blanks by choosing appropriate answer given in the brackets for ALL the following questions:

(Poloroid, external, opposes, magnetic, fusion) Bl = %
16) The magnitude of field at a point due to current element is directly proportional to the current

in the current elements.
17) The polarity of induced emf is such that it tends to produce current which

magnetic flux that produced it.
18) is a device used to produce and analyze plane-polarized light.

19) The process of combining the two light nuclei in to single nucleus is
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20) The diode is said to biased, when an potential difference is applied across 1it.

Q. III. Answer any FIVE of the following questions.
21) State and explain Coulomb's law in electrostatics.
22) How can you increase the capacitance of parallel plate capacitor 7 _ o me
23) Write an expression for torque experienced by a current loop placed in magnetic field P
terms. -
24) What is magnetic permeability ? For which material susceptibility is low and positive.
25) State and explain Faraday's law of electromagnetic induction.

26) What is wattles current ? Give one example.
27) Mention any two uses of gamma (y) rays.
28) Define power of a lens and mention its S.I. units.
29) What is doping ? Name any one dopant to form p-type semiconductor.
PART-C
5x3 =15

. IV. Answer any FIVE of the following questions. . : :
30) Obtain an expression for electric field due to an infinitely long straight uniformly charged wire by using

Gauss's law.
31) Obtain the relation between electric field and electric potential.
32) State and explain Ohm's law and mention one limitation of ohm's law.
33) Explain with circuit diagram how to convert galvanometer in to voltmeter.

34) Mention any three properties of Magnetic field lines. = ,
35) Explain briefly the coil-coil experiment to demonstrate the phenomenon of electromagnetic induction.
36) Derive the relation between focal length and the radius of curvature of a concave mirror.

37) Prove the Bohr's quantization rule of angular momentum using de-Broglie's wavelength,
38) Obtain the binding energy of a nitrogen nucleus (;N'4) from the following data mp=1.00783u,

m -1.00867u, my=-14.00307u
PART-D
I x5 =15

. Answer any THREE of the following questions.
39) Define electric potential due to a point charge and arrive at the expression for electric potential due to

an 1solated point charge.
Two cells of different emf's and different internal resistances are connected in series. Find the expressions

40)
for the equivalent emf and equivalent internal resistance of the combination.

41) State Ampere's circuital law using it, derive the expression for magnetic field at a point due to a long
straight current carrying wire,

42) State and explain Malus law of polarisation and write any three difference between interference and
diffraction of light.

43) What are de-Broglie waves 7 Mention Einstein's photoelectric equation and explain the experimental
results using this equation.

44) What is rectification ? With a circuit diagram explain the working of p-n Junction as half wave rectifier.

Draw input-and output waveforms.
2x5 =10

. Answer any TWO of the following questions.
45) A uniformly charged conducting sphere of 2.4 m diameter has a surface charge density of 80.4 pC/m?

a) Find the charge on the sphere, b) What is the total electric flux leaving the surface of the sphere ?
Three resistors 2Q, 4Q and 50 are combined in parallel.

a) What is the total resistance of the combination?
b) If the combination is connected to a battery of emf 20V and neglible internal resistance, determine the

46)

current through each resistor.
The resistor of 200 Q and capacitor of 15uF are connected in series to a 220V, 50Hz ac source.

a) Calculate current in the circuit. b) Calculate voltage rms across the resistor.
A beam of light converges to a point P. A lens is placed in the path of the convergent beam 12 cm
from P. At what point does the beam converge if the lens is

a)a convex lens of focal length 20 cm.
b)a concave lens of focal length 16 cm ?
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1.
1.
LN
4.

PART - A
1] Pick the most appropriate option among the four given options for ALL of the
following questions: I5X1=15
I. The electric field at a point on the equatorial line of a dipole and the direction of
the dipolc moment:

{A) Will be in the same direction A1) Will be in opposite directions
(C) Will be perpendicular (D) Are not related in-any way
2. ldentify the vector quantity among the following:
(A) Electric potential AB) Electrical field
{C) Electric potential difference (D) Eleciric potential energy

3. Current density is defined as
{A)Current per unit volume of the conductor
(B) Current per unit length of the conductor
sA4E) Current per unit area normal 1o the conductor
(D) Current per unit resistance of the conductor

4. The following are the sentences related to Oersted’s experiment

1] Current in a straight wire caused deflection im a nearby magnetic compass
needle.

11| On reversing the direction of the current, orientation of the magnetic compass
needle remained unchanged.
111} On increasing the current, the amount of deflection of the needle increased.

IV] On bringing the compass needle closer to the wire, the deflection decreased.
Choose the best alternative:

(A)Only [, 11 are correct and 111, IV are incorrect
wAB) Only 1, 111 are correct and 11, IV are incorrect
(€Y Only 11, 111 are correct and 1, I'V are incorrect
iD)Only 1, IV are correct and 11, 111 are incorrect.

5. Magnetic field lines of a magnet:

(A) Form continuous closed loops (B) Do not intersect with each other
(C) Do not form closed loops 4B Both (A) and (B) are correct
6. SI unit of magnetic Mux is:
(A)YWbm' (B)T m?
E) Wh (D) Wb m’

7. A coil of metal wire is kept stationary in a non-uniform magnetic field.
(A)An emf and current are both induced in the coil

(B) A current but no emf is induced in the coil
(E}Mmihlmcmlishﬂmndindumij
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8. The relation between peak value of current im and rms value o current | is:

AN = i/ V2 (B)1 = im¥2
(C)1 =2 im (D)) = im /2
9. Which of the following clectromagnetic wave is the cause of Greenhouse efMect?
viA) Infra-Red rays (B) Ultra Violet rays
(C)X - rays () Rodio waves

10. A convex mirror produces virtual image when the object is placed:
(A) At a distance of less than the focal length
(B) At a distance more than the focal length -
AE) At any position
(D) Never produces a virtual image
11. The colors that appear when we view a CD is due to:
A ) Diffraction (B) Interference
(C) Polarisation (D) Refraction

12. By suitably heating, sufficient thermal encrgy can be given to the free electrons to
enable them to come out of the metal surface. This process i_u: _
(A) Photoelectric emission () Ficld emission

(C) Secondary emission AD) Thermionic emission

13. Alpha particles are:
(A)Nuclei of helium stoms and carry two unils (2¢) of negative charge
(B} Nuclei of hydrogen atoms and carry one unil (¢) of positive charge
AC) Nuclei of helium atoms and carry two units (2¢) of positive charge
(D) Nuclei of helium atoms and are neutral in nature,

14. The process in which a heavy nucleus breaks into two fragments releasing great
amount of energy is called

{A)Nuclear fusion ) Nuclear fission
(C) Beta decay (D) Alpha decay
15. The voltage aflter which the diode current increases exponentially under forward
bias is called |
(A) Reverse saturation voltage (B) Dynamic voltage
(C) Réverse voltage A1) Threshold vollage
I1] Fillin the blanks by choesing appropriate answer given in the bracket for ALL of
the following questions. §X | =%

1
(parallel, perpendicular, charge, self-inductance, density, transverse)
16. Significance of Kirchhoff"s junction rule is conservation of _<harge
{7. When we move a charged particle L™ 10 the uniform magnetic ficld, it follows a
circular path.
18. Electromagnetic analogue of mass is $€1| induclance
19, Light waves can be polarized because they are #¥ns- in nature.
20, All nuclei have the same _densrhy .
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PART - B
1T} Answer any FIVE of the following questions: 5X1=10

21 An electrie dipole with dipole moment 4 X 10 C-m is aligned at 30" with the direction
of a uniform electric field of magnitude § X 10* NC'. Caleulate the magnitude of the
tosrgue acting on the dipole

L2, Dvaw the equipotential surfaces for (a) Negative point charge (b) Uniform electric field

23. Define the terms (i) mobility and (i1) relaxation time

24. Suate and explain Ohm's law,

25. What is 0 long solenoid? Mention the expression, for magnetic field at a point inside a
lomg solenoid

26. Define magnetic susceptibility. Mention the relation between magnetic susceptibility
and relative magnetic permeability,

27. What is displacement current? Mention an expression for displacement Current

8. Mention any two applications of optical fibers,

19. What are intnnsic semiconduciors? Name the type of ¢lements used as dopant 1o oblain
p-lype semiconductors,

PART - C

IV] Answer any FIVE of the following questions: $§X3i=15

30, Mention any three properties of electric field lines,

M. Derive an expression for effective capacitance of two capacitors connected in series,

A2, Denive the expression for current in terms ofdnil velocity

A3, Explain with a circuit diagram, how 1o coavert o galvanometer into a volimeter”

3. Write any three properties of Terromagnetic matenials

35, What is a transformer”? Mention any two sources of energy loss in a transformer.

36. Deline critical angle. Wnite twa-conditions for total internal rellection

37. State Bohr's postulates of hydrogen atom,

. An element X has o mass-number of 27, s momic number is 13, (i) How many protons
and neutrons are theredp the nucleus’” (i) 11 Bg = 1.2 fm, caleulate its nuelear radius.

PART - D

V] Answer any THREE of the following questions IXE= |8

19, State Gauss'sdaw. Using Gauss's law, denve an expregsion for elecine field due 1o an
infinitely Jong straight uniformly charged conductor,

40, Deriveiin expression for the force between two parallel conductors carrying currents.
Hence, define one ampere.

41. Derive an expression for instantaneous induced emf in an AU generator. Also represent
the variation of emf with time graphically.

42. a) Give theory of interference by deriving an expression for amplitude of two ligh

waves coming from two coherent sources. (3)
h) Arrive at the condition for constructive and destructive interference. (2)
41, Explain Hallwachs and Lenard’s observations on photoelectnic effect
44, a) Whalt is rectilication” (1)
b) With a suitable circuit dingram, explain the working of p-n junction diode as a half-
wave rectifier, (2)
¢) Draw the input and the outpul waveforms, 11
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VI] Answer any TWO of the following quﬂﬂnlnl;:
45. ABCD is a square of side 4 cm. Charges of +2nL, | . o
he work done In ransferring a charge

2nC and +3nC are placed al COME

A. B and C respectively. Calculate |

from point D 1o the centre of the square. | 4 201 respectively
46. Two cells of emf 3V and 4V having ol RSSO 1.11 s » direction. A

connected in parallel such that both the cells send the current in the same GIrectitit

2 «r dissipated in
resistor of 1001 is connected across the combination. Calculate the power dissipate
1041 resistor. |
ies Wi istor. 0.5H inductor
47. An AC source of 220V, 50Hz is connected in series with 100 £) resistor. okt
5 " H LI ul
and 31 85uF capacitor. Find the phase angle between the current in the |.|_ re
source voltage. State whether the current leads or lags behind the voltage e
i ol cury agm
48. A double convex lens made of glass of RI 1.5 has both radii of curvature of mag

‘ ine the nature
20cm. Find its focal length. An object is placed at 10cm from lens. Determine

n the eircuit.

of the imavre hv ealenlatine thie maenificatinn

4
Z‘T) P:HH\D C

0 =30
A &
E = exip NC
TE pENIOR (/2)
-9 M

zZ = 13
OIE _Pm'c_nvnsi o L
é F-?l_"-? = 21-1% = ll‘h newtvans 5

M) R=83M - raxdn |w
- 1r2x3 {"“
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General Instructions:
1. All parts are compuisory.

1. For Part — A questions; ALL questions have to be answered in the first two pages of the
answer-bookie! and first written-answer will be considered for awarding marks

3. Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks.

4. Direct answers to numerical problems without detailed solutions will not carry any marks.
PART — A
Pick the correct option among the four given options for ALL of the following questions:
15%1=15
1. The Sl unit electric fieid is
(A) NC (B) NC~*
(C) NC* (D) Vm

2. An electron is accelerated through a potential difference of 1V. Energy gained by electron is

(A) It doesn't possess any energy (B) 1.6x10%J
(C) 1.6x 10 ®eV (D) 1ed

3. The average time interval between two successive collisions of electrons inside a conductor is called

(A) Relaxation time (B) Mean I@fﬂ
(C) Half fife (D)\Excitation time

4. To convert galvanometer into voltmeter one-should connect
(A) High resistance in series with(galvanometer
[B] Low resistance in senes wilhgalvanometer
Eti High resistance in paraliei-with galvanometer
(D) Low resistance in sefies with galvanometer

5. Susceptibility of a matenial is,=1.66 x 10°% The type of material is

(A) Diamagnetic (B) Nonmagnetic
(C) ferromaghelic (D) Paramagnetic

6. Lenz's law of electromagnetic induction is based on
(A). Law of conservation of momentum
(8) Law of conservation of energy
[C) Law of conservation of charge
(D) Law of conservation of both momentum and energy

7. An AC generator converts
(A) Mechanical energy into electrical energy
(B) Electrical energy into mechanical energy
(C) Magnetic energy into mechanical energy
(D) Magnetic energy into electrical energy

8. In series LCR circuit, at resonance

(A)X> Xc (B) X.< X
(€)X = Xc (D) X.=Xc =1
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9. Which of the following electromagnetic waves have the shortest wavelength?

(B) Radio waves

(A) X - rays ,
(C) Gama rays (D) Microwaves

10. Focal length of a convex lens will be maximum for

(B) Equal for all lights

(A) Monochromatic green light _
(D) Red light

(C) Blue light

11. In single slight diffraction pattern

(B) All fringes are of same width

(A) Central fringe is dark :
(D) Central fringe is brightest

(C) Central fringe has negligible width

12. When qgreen light is made incident on a metal, photoelectrons are emitted by it. But no photoelectrans
are obtained by yellow light. If red light is incident on that metal, then

(B) No electrons will be emitted

(A) Less electrons will be emitted _
(D) Electron emission will be doubled

(C) More electrons will be emitted

13. The minimum energy required to free an electron from ground siate of hydrogen atom is

(A) 0.85 eV (B) 3.4 eV
(C)13.6 eV (D) 1.51 eV

14. The radius of nucleus changes with mass number A of the nucleus as

(A) R < A® (B] Rex AT
(C) R= A (D) R e A

15. Pure or intrinsic semiconductor at absolutezerois a

(A) Perfect insulator (B) Super conductor
(€) Good conductor (D) Semiconductor

ii. Fill in the blanks by choosing appropriate answer given in the bracket for ALL the
questions: 5x1=5

(Transverse, Magnetic dipole, Free electrons, Mechanical, Self-inductance, Fusion)

16. Current carrying circular coil is equivalent to a

17. The Physical quantity which is measured in the unit of WbA is

18. The phenomenon of polarization proves the . nature of light,

19. Hydrogen bomb is based on the principle of

20. Minority charge carriers in P-type semiconductors are

KABBUR PUBLICATIONS SAVADATTI : Contact 9738237960



Collection Of Question Papers For POCKET MARKS 70/70

iil.

PART -B

Answer any FIVE of the following questions: 5x2=10

71. State and explain Guass's law in electrostatics.

22. Calculate potential energy possessed by a positive charge of 19 nC placed at a point where electric
potential is measuredtobe 1.6 V.

23, Write expression for magnetic potential energy of a magnetic dipole kept in uniform magnetic fieid
and explain the lerms.

24. Distinguish between diamagnetism and ferromagnetism based on relative permeability and
susceptibility.

25. What is self-inductance of a coil. Write its S unit.

26. Mention two sources of power loss in a transformer.

27. What is displacement current? Write the expression for displacement current.

28, State laws of refraction

29. Write any two differences between intrinsic and extrinsic semiconductors.

PART =C

Answer any FIVE of the following questions: 5x3=15
30. Write any three properties of electric field lines.
31. Derive the relation between electric field and electric potential.
32. Derive the expression for current in terms of drift velocity.

33. State Ampere's circuital law. Using it, obtain an expression for magnetic field at a point due to
infinitely long straight current carrying conductor.

34. Define the terms: a) Magnetization b) Magnetic intensity and ¢} Magnetic Susceptibility.

Derive an expression for motional EMF-induced in a conductor moving in a uniform magnetic
field.

36. Derive the relation f=R/2 in case.of concave mirror.

37. Write three postulates of Bohr's theory of hydrogen atom.

Find the binding energy of an a-particle from the following data and express it in MeV.

Mass of helium nucleus = 4.00126 amu, Mass of proton = 1.007277 amu, Mass of neutron = 1.00866 amu

35.

38.

PART - D

Answer any THREE of the following questions: 3x5=15

39. Define electric potential due to a point charge and arrive at the expression for the electrical
potential at a point due to a point charge.

40. Derive the condition for balance of Wheastone's bridge using kirchoff's rules.

41, With the help of diagram, derive the expression for the torque on a rectangular loop placed in a
uniform magnetic field.

42. (a) Write the conditions on path difference under which constructive and destructive interference
occeur. (2)
(b) Write any three differences between interference and diffraction. (3)
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vi.

43. (a) How does the de-Broglie wavelength of a charged particle vary when accelerating potential
increases? (1
(b) Define slopping polential. (1)
(c) Write experimental observations of Photo electric effect. (3)

44, What is rectification? Describe with circuit diagram, the working of a p-n junction diode as a half
wave rectifier with inpul and output waveforms.

PART - E

Answer any TWO of the following questions: 2x5=10

45. Three charges each equal to +4nC are placed at three corners of a square of side 2 cm: Find the
electric field at the fourth corner.

46. A wire having length 2.0 m, diameter 1.0 mm and resistivity 1.963 x 10°* Om is coninected in series
with a baltery of emf 3 V and internal resistance 1 ). Calculate the resistance of the wire and
current in the circuit.

47. A series LCR circuit containing an induclor of 1.5 H, a capacitor of 35 pF.and a resistor of 50 Q is
connected to an ac source of 200 V and 50 Hz. Calculate impedance ;and power faclor of Lhe
circuit.

48. A small bulb is placed at the bottom of a tank conlaining water to\a depth of 1 m. Find the critical
angle for water air interface. Also calculate the diameter of the circular path of light formed on the
surface of water. (Given: Refractive index of water = 4/3)

i e i e e ik Sl i ke i sk
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Instructions ; 1) All parts are compulsary,
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2) For Part-A questions, first written answer will be considered for awarding marks.
3) Answers without relevant diagram/ figure/ circuit diagram wherever necessary will not carry any marks,
4) Direct answers to the numerical problems without detailed solutions will not carry any marks.
PART-A
Pick the correct option among the four given options. 15X1=15

1) When a body is charged positively, then its mass,
A) slightly increases B) slightly decreases

C) it may increase or decrease D) remains same

2) 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
C) Electrostatic potantial is constant throughout the volume of conductor and has the same
_value on its surface
B) All of the above are correct

3) Resistance of a conductor depends on

A) length of the conductor B) Area of cross section of the conductor

C) temperature of the conductor L _B)all the above
4) A charge in motion has
A)_Only electric field around it B) Only magnetic field around it
V-G) Both (a) and (b) D) Neither (a) and (b)

5) A magnetic needle is placed in an external magnetic field at an angle 0 with the field. Needle
is in most stable position if the value 0 of is

LA 0° B) 90° C) 60° D) 180°
6) Direction of current induced in a wire by moving 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

7) The self inductance L of a solenoid of length ‘I’ and area of cross-section ‘A’ with fixed number
of turns per unit length increases as

A " and ‘A’ increases \\B) “I' decreases and ‘A’ increases

C) Both 'I'and ‘A’ decreases D) I increases and ‘A’ decreases
8 In saries. LCR circuit, the power dissipated at resonance is

e B) Pol C) (X, -Xy) _BY R
9) The elactromagnetic radiations used in radar system is -

A) gamma rays B) radio waves @) infrared rays 1-D) microwaves
10) Which of the following concept is used in optical fibre ?

Ay F\‘_efraction of light B) Scattering of light

C) dispersion of light ¢D) Total internal reflection of light
11)_Phenomenon of diffraction takes place in

A) Sound waves only B) Light waves only

C) Matter waves only _8)"All types of waves

12) For a certain metal, incident frequency v is five times of th
1 reshold frequency v, and i
speed of photoelectrons is 8x108ms-", If L=20,, the maximum speed of phgtogledror:uri::tg

LA AX109ms ! B) 6x10%ms-! O 3x108ms-! D) 1x10%ms-?
1) Thi,qknesa of gold foil used in u-particle scattering experiment was

VAT 2100 B) 2,110 m ©) 2.1x10"°m D) 2.1x102m
14) Danpity of nuclear matter

A A) increases with mass number B) decreases with mass number

&) Independent of mass number
D) increases with upto mass number 56 then decreases

15) i)sagjgl’;of samicondﬁurgtor‘material having hole as minority carriers is of
; LBy n-type C) intrinsic ata insufficien

960
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(hal¥, henry, neutrons, insulators, velocity, weber

18) When charged particle enters perpendicular in a uniform magnetic field, magnitude of its angular

velocity will be independent of .............

17) Sl unit of magnetic flux Is .............cccoee B |

18) Intensity of unpolarised light coming through a single polaroid is ............. of the inten

19) Isotones are the nuclides which contains same number of ... . .

20) At zero kelvin, semiconductor behave like an .........coooovimeinii Ll
PART-B

Answer ANY FIVE of the following questions. 5X2=10

21) Write any two basic properties of electric charge. , .
22) Three capacitors of capacitance 2uF, 3uF and 4uF are connected in parallel. What is the total

sity of incident light

capacitance of the combination ? _
23) How do you convert a galvanometer into voltmeter ? Mention the expression for resistance

connected to the galvanometer for conversion.
24) State and explain Gauss law in magnetism_. : )
25) State i) Faraday's law of electromagnetic induction i) Lenz's law
26) Mention any two types of energy losses in tra_nsformer.
27) What is displacement current ? Give expression for the same.
28) What are the conditions required for total internal reflection of light ?
29) Classify the conductors, semi-conductors and insulators on the basis of band theory of solid.

PART-C
5X3=15

IV. Answer ANY FIVE of the following questions.

~30) Write any three properties of electric field lines.
31) What are equi-potential surfaces ? Mention any two properties of the same.

32) Derive an expression for equivalent capacitance of two capacitors connected in series.
33) Derive an expression for magnitude of magnetic field at a point around a long straight con-

ductor using ampere's circuital law.
34) Mention any three properties of paramagnetic substance.
35) What are the factors on which self inductance of a coil depends ?
36) Write the Cartesian sign conventions used analysing reflection of light by spherical surface.

37) Write three postulates of Bohr's theory of hydrogen atom.

38) Obtain the binding energy of the nuclei in 3% Fe units of MeV from the following data

Mass of ;’gFe=55,934939u, Mass of proton=1.007825u and Mass of neutron=1.008665u.
PART-D

3X5=15

V. Answer ANY THREE of the following questions :
39) Denve an expression for electric potential at a point due to isolated point charge.

40) Obtain the balancing condition for the Wheatstone bridge.
41) Derive an expression for force per unit length between two parallel current carrying conductors.

And hence define one ampere.

42) a) State Huygen's principle.
b) Using Huygen’s principle, arrive at snell's law of refraction of plane wavefont.

43) a) Define work function of photosensitive material. 2
b) Write Einstein's photoelectric equation and explain experimental observations of photo electric effect. 3)

44) Explain warking of full wave rectifier and draw input and output waveforms.

fl. Answer ANY TWO of the following questions. 2X5=10
45) Two point charges 4uC and —4uC are placed at two corners of an equilateral triangle of side
3m. Calculate the resultant electric intensity at third corner of the triangle.
A heating element using nichrome connected to a 230V supply draws an initial current of 3.2A
which settles after few seconds to a steady value of 2.8A. What is the steady temperature
of the heating element if the room temperature is 27.0 °C ? Temperature co-efficient of
resistance of nichrome averaged over the temperature range involved is 1.7x104°C-1,
47) Aresistor of 200Q and capacitor of 15.0uF are connected in series to a 220V, 50Hz ac source.
a) calculate the current in the circuit '
b) calculate the voltage (rms) across the resistor and capacitor.
48) Aprismis maqe of glass of unknqufn refractive index. A parallel beam of light is incident on
a face of the prism. The angle of minimum deviation measured to be 40°. What is the refractive
index of the prism ? The refracting angle of prism is 60°. If prism is placed in water (refractive

index 1.33) predict new angle of minimum deviation of 3 parallel beam of light.
CORDDD
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K

SECOND PUC PREPARATORY EXAMINATION — JANUARY 2024
Sub: PHYSICS (33)

Time: 3 Hrs. 15 Min. Total Marks: 70

General Instructions:

(1)
(ii)

All parts are compulsory.

For Part — A questions, first written-answer will be considered for awarding marks.

(iii) Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks.

(iv)

Direct answers to the numerical problems without detailed solutions will not carry any marks,

PART - A

Pick the correct option among the four given options for ALL the following questions. 15x1=15

L,

[

Lad

A body can be negatively charged by
(a) Giving excess of electrons to it (b) Removing some electrons from it
(c) Giving some protons to it (d) Removing some neutrons from it

Three capacitors of capacitance 3 WF are connected in a circuit, Then their maximum and minimum
capacitances will be

(a) 9 puF, 1 yF (b) 8uF, 2pF {c) 9 uF, OuF (d) 3uF, 2uF

The resistivity of a wire

(a) Increases with the length of the wire

{b) Decreases with the area of cross-section

(c) Decreases with the length and increases-with the cross-section of wire

{d) Independent of dimensions like length and area of cross section

The magnetic field B within the solenoid having n turns per metre length and carrying a current of i
ampere is given by

(a) % (B) p,m {c) 4 mu,ni (d) ni

The magnetic field lines due to a bar magnet are correctly shown in

(a)

(d)
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Lenz's law is consequence of the law of conservation of
(a) charge (b) momentum (¢) mass (d) energy

7. A coil of N tumns and mean cross-sectional area A is rotating with uniform angular velocity w about an
axis al right angle 1o uniform magnetic field B. The induced e.m.f. E in the coil will be

o,

{a) NBA sin a1 (b) NBwsin (¢) NB/A sinot  (d) NBA wsinmt

8. An ac source is connected to a resistive circuits. Which of the following is true
(a) Current leads the voltage and both are in same phase
(b) Current lags behind the voltage and both are in same phase
(¢) Current and voltage are in same phase
(d) Any of the above may be true depending upon the value of resistance

9. The electromagnetic waves with highest [requency among the fol lowing are

(a) Gamma rays (b) UV rays (¢) X rays (d) Radio waves
10. j]'nt'a] internal reflection of a ray of light is possible when the (i, = critical angle, i = angle of
incidence)

(a) Ray goes from denser medium to rarer medium and i < i,
(b) Ray goes from denser medium to rarer medium and i > i
(c) Ray goes from rarer medium to denser medium and i > i,
(d) Ray goes from rarer medium to denser medium and i<

11. Two sources of waves are called coherent if
(a) Both have the same amplitude of vibrations
(b) Both produce waves of the same wavelength
(c) Both produce waves of the same wavelength having constant phase difference

(d) Both produce waves having the same velocity

12. When yellow light is incident on a surface, no electrons arc emitted while green light can emit. If red
light is incident on the surface, then

{(a) No electrons are emitted

(b) Photons are emitted

(c) Electrons of higher energy are emitted
(d) Electrons of lower energy are emitted

13. Which one of the series of hydrogen spectrum is in the visible region

(a) Lyman series (b) Balmer series

(c) Paschen series (d) Bracket series
14. Which of the following pairs is an isobars

(a) ,H' and H’ (b) ,H* and H'

(c) .C* and ,C" (d) ,P* and Si"
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15. Which statement is correct
(a) N-type germanium is negatively charged and P-type germanium is positively charged

(b) Both N-type and P-type germanium are neutral
) N-type germanium is positively charged and P-type germanium is negatively charged
rmanium are negatively charged

answer given in the brackets for ALL the following
h, decreases, radial, distance between the slits)

S5x1=5§

(c
(d) Both N-type and P-type ge

blanks by choosing appropriate

ill in the
L. Fillin ependent circular, wavelengt

questions. (in

perpendicular to uniform magnetic field is

The path traced by charged particle moving |
' ole pieces are made curved in ac generator.

the magnetic p

17. To make the field !
directly proportional to

18. The fringe width in Young's experiment is
19. Nuclear forces are charge

20. Width of depletion region in a semiconductor
PART-B

with increasing forward bias voltage.

I11. Answer any FIVE of the following questions: 5x2=10

21. Sketch the electric field lines of
(a) two equal and opposite charges (b) two equal positive charges

22. A parallel plate capacitor has a capacity C. The separation between the plates is doubled and a
dielectric medium is introduced between the plates. If the capacity now becomes 2C, find the
dielectric constant of the medium.

23. What is Lorentz force? Write the Lorentz equation.
24. State and explain Gauss law in magnetism.

25. Write an expression for mutual inductance of two long coaxial solenoids of same length and explain
the terms. B

26. What is a transformer? On what principle does it work?

27. Mention any two uses of infrared rays.
28. Write the two conditions for total internal reflection.
29. Distinguish between p type and n type semiconductors.
PART-C
IV. Answer any FIVE of the following questions: 5x3=15
30. Mention three basic properties of electric charges.
31. Derive an expression for potential energy of an electric dipole placed in a uniform electric field.
32. State and explain Ohms law. Mention any one its limitation.
33. Explain with a diagram how a galvanometer is converted into ammeter.
34. Bring out any three diffe;'ences between paramagnetic and diamagnetic materials.
35, What is an ac gfnerdtur?{[}raw a neat labelled diagram of ac generator.
‘: 36, Obtain an expression fn‘r‘ equivalent focal length of two thin lenses kept in contact.

\\ 37. State Bohr's three postulates.
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38, Obtain the binding energy of % Fe in MeV. Assume rest mass of Fe-56 = 55.93494 u, rest Mass of

proton is 1.00783 u and rest mass of neutron is 1.00867 u.

PART -D

V. Answer any THREE of the following questions: 3Ix5=15

139, Define electric potential at a point. Obtain an expression for electric potenti
isolated positive point charge.

40, Obtain the expressions for equivalent emf and equivalent internal resistance of two d
connected in parallel.

41, Obtain an expression for force per unit length between two straight parallcl conductors carrying
current with a diagram and hence define ampere.

al at a point due to an

issimilar cells

42. (a) What is a wavefront? (1
(b) Mention the expression for fringe width in Young’s experiment and explain the terms. (2)

{c) Write any two uses of polaroids. (2)

43. (a) Define work function and stopping potential. (2)
(3)

(b) Represent in graphs the effect of

5

(1) Intensity of light on photo current.
(ii) Potential on photoelectric current
(iii) Frequency of incident radiation on stopping potential
44, What is rectification”? With a neat circuit diagram explain the working of full wave rectifier. Draw
input and output waveform.
VL. Answer any TWO of the following:

45. Four point charges I nC, 2nC, 3 nC and 4 nC are placed
of side 2m. Find the magnitude and direction of resultant

In the following wheatstone network if P=2Q, Q =30, R =40, $=5Q and emf of battery E = 2V,

2x5=10
respectively at the corners of a square ABCD
electric field at the intersection of diagonals.

46.
find the current through galvanometer.

¢ of 20 uF and resistance of 80 () are connected in series across

47. An inductance of 200 mH, capacitanc
lue of current (mean current).

an AC source of 220 V, 50 Hz. Find the average va
48. A ray of light is incident on one face of an equilateral prism of Rl l‘,ﬁ at an :mgl_e of 30°. Find the
angle of deviation produced by the prism. Find what other angle of incidence deviation 1s same.

4 -

% % k % %
-
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DEPUTY DIRECTOR DEPARTMENT OF SCHOOL EDUCATION (PRE-UNIVERSITY]
DISTRICT LEVEL P.U.C, SECOND YEAR PREPARATORY EXAM. JAN-2024
Time: 315 Hours Subject: PHYSICS (33) Max. Marks: 70

ﬁlnnﬂ'l.lnlh'l.lcllm:

1 AN pars are compuisory
2 PART-Aguastons firmt writan-answer wili be conscensd lor awaring marks
3 Answers without relevant diagramfigum/ceoil wharser necisksary wil nof Carry ehy maks

4 Dwect answeds (o the numescal probiema wethiout delaied salutons will nat carmy any marks
PART-A

| Pach the cormrect opSon amsong [he four given options for ALL of the foliowsng quostions:
1 In case of Cogiomb's law, the proportionabty consan| k=
Al shaays @ constand  §) depends on the medam beheesn the chamges
C} mdspendent on e medwim betwesn (he chargas D) dapends on [ @slance betwee [he chargaes
2 One ewarrgliy bof hin-potar mol el (6
A Q, BIHO CiRQ O] al the abavea .
3 Beom 3t (he Pao SLalements reeted B aquipclanial SUT3ces
Saternand 1 Becing fiekd s abways dirscted porpandicular [0 an equpatertsl sufice
Statement Il Equipobental surface (o » surfece on which sl each painl potental 4 e
Al Bogh e stataments | and 1) are trae a5 I A 8 cormact expianaton of statamend [
B} Balh the sinlements | and || aie tnee o s net (ha comect esplanagon of sisteidil |
C} Siaternent | s Suw but statenant || infalse. -
D} Samternand | & falss bul stsfemer il & trus

4 Foree on 3 chaged parcia maying in 3 mageahc figld is manmum shen [he angie bt Tl valtily ol [Re
chargs and e maghetc fsld 5

Al 180r, iy e 1 alt o a®

150 y=is

5 Supsrantucsars a

&) depmagrang matenais [H) persmagret: mahinalsl ) feromagnebhe maigrats O non-magnetic maledials .
£ Morn Poealaragnsd & mownd Zong Se ans owards 3 croular ool Deechon of Cumen| lowng n e uide ol
e oot dnrd the magnet o

Al BNDECE ke - 8} clock wisa

) rprmal o e plane of the ool iowarss Bhe coil 1)) nofmal 1 B Dase of T cod away ham he dod

I & =%l of copeer wine of mcas T & sefenductanos L o bl in b conceiing iina sach haweg rades 02 The
néw i@ roucianos of Fus ool =

A&j L gL Cial. DHLA
P Coagacdiee dactance |8
A imperanly prooGfEongl 1 M reguancy of 8 ROUTE
B grecty propietonal io he capecitancs of the capacriir,
 jindapengsnt of B fregusncy of B0 BuTm
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H qunﬂﬂu“. .

Al lratsversn waves 1) longttudmal wavas, C) mechanical waves ) one demensional waves

10 Tre mgative sign of the linear magnilicalion of image farmed by # sphencal meror rdcates [hal he
Al image s virtual and ndect B} mage s real And inverted

C)image s repl and grec! 1) image & virteal and Inveriadg

11 Whech ane of the following does nod use polarold

A) sunglasses o reduce the mensdy of hghl H} window panas [0 reduce the intenaify of lighl

Q) 3D mavin camaras . 0} thin coating on reading lenses

12 Tha minimum frequancy of the incdont radiation bilow which there is no photo ameason i calkd a3
A) woah funclion . | threshold wavalongtn  C) ihreshold requencyD) angular frequency

13, Totsl anergy of an eleciron revolving raund In a stationary orbit around fydeogen nucleus &

A always positive B} always negatvaC) independent of guanium numger 1 0] indepandent of valocily
14, Tha oulput of @ full wave rechfier is

A} pure AC . B} pure DC C) putsating DC 0} pulsating AC

15 Tha p-n junchon diode is wsed as a | | rectiber I ] awiteh il | power indcasor

Choose the corect aption of the fallawing

AY (1), (i) and () are corect | B) Only (1] Is carrect

G (i} and (i} are correct and (8} is wrongD) (1) @nd fii} are carrect and (4] s woong

LL the Follovwin
il Fill in the blanks by choosing appropriale answer given (n the brackets for A 1-115
questions:

{Infinity, ransverse, olectrostatic shielditg, conventional current jongitudinal, inartia)

16 The élecinc field mside the caaly of @ charged aonductor is 2ei0, this k= Raowh as....

{7 The curend which | assumad o ba flowng N & eircutl Fraem posibye terrmnal o rragalive 5 callad
18 Resalsiance of an deal voltmatsr 15 .

16, Self-inductance plays e ke of

20 Phenamenon of pﬂﬁwnmﬂﬂﬂ nalure of ighl waves

PART-B

S=2=10
(1. Answer any FIVE of the following questions:

f elaciric ohage.
= tion any twd BAsIC [profeartEs 0
. I:: Lo A1 fier sy afgred] in @ charged capmcihar @i aaplaen e em
4 e L

um ' ted of @ orcidar gurren 100D
iy Wih he deraction of (Fia magnaic Baid 3t the ol af

by e at sl

73 Stalm nghi Fuarid

24 Ootaln the redation behéeeen Ashib
& Stalm and explan F.'-ﬁ!d:ys-wn-'fulm:rmmqnnl £ if

.

jransiormer? prrhan the princple on which d works

magnelic permaability and magrelc suscephbsity

.26 Whalis 2

57 Manlion any two uses of infrared rEys

tres s leas radin?
Cles have Mass numbars i it ranlio B 126 Vhat s ik rati af
28 Teeo nu

e wadin of daplaton ayer of @ p-n [URCEn clipce whan it 5 () lorward bussed and
2% Whal happens 10

i ¥
[il) rEwerse puased?
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IV Answer any FIVE of the following questions:

S5x3=15
L ?u Derive an BXprassion for the electric fiald

wire using Gauss's law.

a t

atapointdue to a uniformly charged, infinitely long, thin conducting

Int charges in the absence of external

33. Write any three factors on which the resislance of a conductor depends.
«34. Mention any three differences between ammeter and voltmeter.

~35. Write any three Properties of Paramagnelic substances.

36. With a neat labelled diagram, explain the construction of an AC generator.

37. Mention the three Postulates of Bohr's atomic model
38 a) Define the terms: (i) Mass defect and (i) nuclear binding energy,

{2 marks)
b) Give the relation between nuclear binding energy and mass defect. (1 mark)
PART-D
V Answer any THREE of the following questions. Ix5=15
-38. Derive an expression for the electric field at any point on the axial line of a short electric dipole

41. What is a solenoid? Derive an expression for the magnelic field at a pointinsidethe air cored long current
carrying solenoid by using Ampere’s circuital law

42.Derive Lens maker's formula.

™
Elﬂﬁ;":

43.Show that for a prism n = “sina where the symbols have their usual meaning.

44 a) What are valence bands and conduction bands? (2 marks)

b) Classify conductors, semiconductors and insulators on the basis of energy bands. (3 marks)

VI Answer any TWO of the following questions: 2X5=1p
45 Two cells A and B are connected in series, each having an emfof 1 5v The intemal resistances of A
0.50) and 0250} respectively. The combination is connected across

current in the circuit. (i) the p.d. across the terminals of each cell.

and B are
a resistance of 2,250 Calculate (i) the

46. An alternating polential of 110 volts and 50 Hz is applied to a circuit having resistance of 20002

, mductance of
5H and a capacitance of 2 UF Calculate the impedance and the Maximum current in the circuit

47. In Young's double siit experiment the slits are separated by 0.28 mm and screen is placed at a distance of 1.4

m away from the slits. The distance between the central bright fringe and the fifth dark fringe is measured to be
1.35 cm. calculate the wavelength of light used

48. Light of frequency B 41x10" Hz is incident on a metal surface Electrons with
m s ' are ejected from the surface Calculate the threshold frequency for photo e

Pt T L
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11 PUC PREPARATORY EXAMINATION, JANUARY - 2024 (il

T-_ime : 3:15 Hours PHYSICS - 33 Max. Marks : 70

General Instructions:

* Al parts are compulsory.

* Part - A questions have to be answered in the first two page
first written answer will be considered for awarding marks.
Ar.rswers without relevant diagram/figure/circuit wherever necess
Direct answers to the numerical problems without detailed solutio

s of the answer booklet. For Part-A questions,

ary will not carry any marks.
ns will not carry any marks.

PART A
I. Pick the correct option among the four given options for ALL of the following questions: 15x1=15
1. Ifan electric dipole is placed in a non-uniform electric field, it experiences _
(a) only torque (b) only force (c) both (a) and (b) (d) neither (a) nor (b)

static potential energy of the system
(c) remains unchanged (d) becomes zero

field?

(3]

In bringing an electron towards another electron, the electro
(a) increases (b) decreases
3. Which of the following is TRUE for equipotential surface for uniform electric
(a) equipotential surface is cylindrical
(b) electric field lines are perpendicular to equipotential surface
(c) electric field lines are parallel to equipotential surface
(d) equipotential surface is spherical
4. The electric field E, current density J and conductivity o of a conductor are related as

1
(a)o = E/ (b) o =J/E (c) o =J2E ) o=1g
5. Magnetic field at a distance r from an infinitely long straight conductor carrying a steady current varies as
(a) 2 (b) - (c) 3 ()J;
6. The magnetic susceptibility of an ideal diamagnetic substance is
(a) +1 (b)0 (c) -1 (d) o

7. Below are the two statements related to Transformer
Statement I : A transformer cannot work on dc supply.
Statement II : dc changes neither in magnitude nor in direction.
(a) Both statement I and Il are correct and I1 is the correct explanation for I
(b) Both statement I and 11 are correct and II is not the correct explanation for |
(c) Statement | wrong but the statement II is correct
(d) Statement I correct but the statement II is wrong
8. Which of the following does not obey the phenomenon of mutual induction?
(a) transformer (b) dynamo (c) induction coil (d) electric heater »

9. For a series LCR circuit at resonance, the statement which is NOT TRUE is
(a) Wattless current is zero (b) Power factor is zero
(c) Peak energy stored by a capacitor = Peak energy stored by an inductor
(d) Average power = Apparent power

10. Electromagnetic waves having shortest wavelength among the following are

(a) radio waves (b) ultraviolet rays (c) infrared waves (d) gamma rays

. The first image formed in compound microscope is

(a) real and diminished ¥ (b) real and enlarged (¢) virtual and diminished (d) virtual and enlarged
12. When a plane wavefront passes through a convex lens, the type of emergent wavefront is
(a) Plane (b) Spherical (c) Cylindrical (d) None of these
(PT.O)

KABBUR PUBLICATIONS SAVADATTI : Contact 9738237960




Collection Of Question Papers For POCKET MARKS 70/70

9

-

13. For a given photosensitive material (above threshold frequency),
the photoelectric current is directly proportional to the

(a) frequency of incident light (b) intensity of incident light

(c) wavelength of incident light (d) stopping potential _ _
14. If R, and R, are the radii of the atomic nuclei of mass numbers 64 and 125 respectively. then the ratio Ri/R, is
(a)64/125 (b) m (c) 5/4 (d)4/5
15. The majority charge carriers in P-type semiconductor are
(a) electrons (b) protons (c) holes (d) neutrons

IL. Fill in the blanks by choosing appropriate answer given in the brackets for

ALL the following questions: 5x1=5
[200 MeV, 3 eV, Malus law, Gauss’s law, Lenz’s law, 3D movie cameras]
16. Accordingto _ The net magnetic flux through any closed surface is zero. ‘
17. ____ states that “The polarity of induced emf is such that it tends to produce a current which
opposes the change in magnetic flux”.
I8. Polaroids can be usedin |
19. The energy released per fission reaction of nuclei like uranium is of the order of
20. The energy band gap in the case of insulators is greater than
PART B
III Answer any FIVE of the following questions: 5x2=10
21. Mention any two basic properties of electric charges.
22. When does a dipole placed in an uniform electric field is said to be in (i) Stable and (ii) Unstable equilibrium.
23. A solenoid made of 1000 tumns per unit length carries a current of 5 A. what is the magnitude of the
magnetic field inside the solenoid?
24, Write any two differences between paramagnetic and diamagnetic substances.
25. Mention any two factors on which self-inductance of a coil depends.
26. Name any one source of energy loss in a transformer and explain how to minimize it.
27. What is displacement current? Give the expression for it.
28. Define the terms magnification and magnifying power of an optical instrument.
29. Distinguish between intrinsic and extrinsic semiconductors.
PART C
IV. Answer any FIVE of the following questions: 5x3=15

Obtain an expression for the electric field due to uniformly charged infinite plane sheet by using Gauss’s law.

30. 5 ; ;
lectric field and electric potential due to a point charge.

31. ' Derive the relation between € ik pot
32. State and explain Ohm’s law. Mention it’s any one |l|'l‘l|'[a[lon_-

33. Explain with circuit diagram how to cor.wcn a gz-ilvanomelcr into a voltmeter.

34. Mention any three properties of magnetic field lines.

35. Describe the coil-magnet experiment of Faraday’s and Henry to study electromagnetic induction.
36. Derive the relation between focal length and radius of curvature of spherical mirror.

37. State Bohr’s postulates of Hydrogen atom.

38. Obtain the binding energy of the nucleus 3 U .
Given: m[ su]=238.05079u, m,= 1.008665u, m,= 1007825
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4 ] 3x5=15
ranl n
V. An ' U

yWwer any F ; :
9. Hh ¥ THREF of the following queston the axis of an electric dipole
| fain an expression for the clecric field ata poimt i f ells connected in parallel.
i) ‘ . . ) .o of tlwo €€ i .

crive an expression for equivalent emf and |"““““ resistance | y current and hence define ampere .
4 Arnive at the expression tor the force between (wo Ir]l"l“i.'l .;ﬂ“dlll-'h‘ﬁ L‘:Il'r)'"‘L- 3 le
L& ol i

42 (a) State Huvgen's principle. (3)

(b) Using Huygen's principle arrive at Snell’s law of refraction for a planc wave.

. : : . , (2)

43 (a) Wnite Einstein’s photoelectric equation and explain the terms, (3)

(b) Write any three characteristics of photon.
14 What is rectification? With relevant circuit diagram and waveforms explain the working of p-n junction

diode as a full wave rectifier.

. ) 2x5=10
V1. Answer any TWO of the following questions:
ored by the

45. A 900 pF capacitor is charged by 100 V battery. How much electrostatic energy 15 5!
capacitor? If the capacitor is disconnected from the battery and connected to another
900 pF capacitor. What is the electrostatic energy stored by the system”

46. Determine the current in each branch of the network shown in the figure.

e

47. A resistor of 200 Q and a capacitor of 15 pF are connected in series

(a) Calculate the current in the circuit.
(b) Calculate the voltage (rms) across the resistor and the capacitor.

to a 220 V, 50 Hz ac supply.

48. A Small bulb is placed at the bottom of a tank containing water to a depth of 80 cm. What is the area

of the surface of water through which light from the bulb can emerge out? Refractive index of
water is 1.33 (Consider the bulb to be a point source.)
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SECOND PUC PREPARATORY EXAMINATION, JANUARY 2024

SUB: PHYSICS (33)

Time: 3.15 Hrs| [Max. Marks: 70

Instructions:

L

a) All parts are compulsory.
b) For Part — A, first written answer will be considered for awarding marks.

c) Answers without relevant diagram/figure/circuit wherever necessary will not carry anmy

marks.
d) Direct answers to the numerical problems without detailed. Solutions will not carry anmy
marks.
PART - A
Pick the correct option among four given for ALL of the following questions: I5x1=15

1

3)

4)

5)

6)

7
8)
9)
10)
i

12)

13)

Charge on a body may be

2 2
— — " ]D -
a) +3e b) 3e c) + Ae d) %De‘

S.1 unit of dielectric strength is.

a)' Vm™' b) NC' ¢) NmC? d) both (a) & (b)

Current per unit area of crossection of a conductor is

a) Resistivity b) Current density c) Conductivity d) Mobility

Li;lhe number of turns of the coil is doubled then voltage sensitivity of galvanometer will
a) doubled b) unchanged c) halved  d)4 times

The relation connecting between magnetic susceptibility (x) and relative permeability
(,m‘)is given by

a) X,=p4+1 b) x u=Fc) x,=p -1 d) p =x-1 -

In a coil-coil experiment when a iron rod is inserted into their axis, the deflection in the
galvanometer.

a) increases b) decreases c¢) remains the same d) none of these

Self inductance plays a role of

a) Inertia b) Impedence c¢) Mutual inductance d) None of the above

For step down transformer

a) Ns<Np b)Ns>NP ¢)Ns=Np d)NsNp=1

The wavelength range of Infra Red rays is

a) 700 mm 400nm b)400nm-1nm c) Inm- 10" am d) 1 mm — 700 nm

When the length of microscope tube increases, its magnifying power

a) Decreases b) increases c) does not change d) may decrease or increase

Transverse wave nature of light is established by

a) Interference b) Diffraction c) Polarisation d) All the above

The stopping potential depends on

a) frequency of incident light b) Intensity of incident light

¢) No. of incident photons  d) No. of emitted electrons

In Bohr's atomic model of hydrogen, which of the following is wrong

) l 2
a) ran” b)va— c) Ean’ d) L an
n
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14) Density of nucleus
a) decreases with increase in its mass number
b) decreases with decrease in its mass number
c) increases with increase in its mass number
d) Independent of mass number
15) Pick out the wrong statement
a) clectrons are majority carriers and holes are minority in # type semiconductor
b) holes are majority and clectrons are minority in p type semiconductor
¢) at T-OK an intrinsic semiconductor behaves as a good conductor
d) In an intrinsic semiconductor current is equally duc to clectrons and holes

Fill in the blanks by choosing appropriate answer given in the brackets for ALL the Sollowing

questions: _ Sx1=08
(opposes, charge on nucleon, decreases, remains unchanged, directly, frequency)

16) Magnctisation of a magnetic material is proportional to the magnetic intensity.

17) Induced emf always change in magnetic flux,

18) When a wave front travels from rarer medium to denser medium the remains

constant,
19) Nuclear force does not depend upon ,
20) When the pn junction is forward biased the width of the deplection region

PART - B
Answer any FIVE of the Sollowing questions:
21) State and Explain Gauss's Law in electrostatics
22) Calculate the capacitance of parallel plate ‘capacitor having cross section area of

6x10"'m® separated by distance of 3mm filled with air.

23) Write the expression for Force acting on a current carrying conductor in a uniform
magnectic field and explain the terms.

24) Draw the Field lines due to an external magnetic field near a
(a) Dhamagnetic substance (b) Paramagnetic Substance.

25) What is an ac Generator ? On what principle does it work ?

26) What is the power factor of a pure resistive circuit and a pure inductive circuit?

27) Mention any two uses of radio waves.

28) Mention Lens Maker's formula and explain the terms.

29) Write a neat circuit diagram of full - wave, rectifier and draw its Input and Output

waveforms.

s5x2=10

PART - C
Answer any FIVE of the following questions:

30) State and explain super position theorem for force due to multiple point charges.

31) Derive the Expression for equivalent capacitance when two Capacitors connected in
series combination. |

32) Derive the Expression for drift velocity of free electron in a conductor,

33) Differentiatc between Volt meter and Ammeter. : 4 _ 3

34) Write the expression for Potential Energy of a magnetic dipole in a uniform magnetic
field and explain the terms. | . | ‘

35) With a neat diagram Breiftly explain ‘I £nz's Lau.v in emi,

36) Describe the phenomenon of T.L.R with a neat diagram. .

37) Name the region of em-spectrum of Lyman, Balmer and Paschen series.

38) Calculate the energy equivalent of one amu.

5x3=15
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Answer any THREE of the following questions:

PAGE............3

PART - D
IxS5=)5

39) Derive an expression for electric potential due to an electric dipole.
40) Derive the expression for equivalent emf and equivalent internal resistance when two

41)
42)

43)

44)

Answer any TWO of the Sollowing questions:

45)

46)

47)

48)

different cells are connected in parallel combination.

Derive the expression for magnetic ficld at a point on the axis of a circular current loop.

a) Prove law of reflection of a plane wave by a plane surface using Huygen's principle.

b) Write the condition for constructive and destructive Interference interms of path
difference between 2 waves.

a) Using Einstein’s photo electric equation; explain the experimental results of photo
clectric effect.

b) Mention any two chactrestics of photons.

Explain the working of p-n-Junction diode when it is (a) forwad bias (b} reverse bias with

neat circuit diagram and its characteristics.

K 2x5=10
['wo point charges 4uCand 2uC placed at the vertices A’and B of a right angled
triangle ABC respectively. The angle B is right angled. AB is Jixm ‘m, AC is

2x10 " m and BC is | x 10 % m. Find the magnitude and direction of resultant Electric
field at C.
In"a wheatstone network four resistor  1€2. 2€), 302 and 4 are connected in cychic

order of square ABCD. A battery of 3V, is connected between A and C. A
Galvanometer of resistance 5O is connected across B and D. Calculate the current

through the Galvanometer,
A resistance of 200Q and a capacitor of 15uF are connected in series to a 220V, 50

Hz ac source. (a) Calculate the cutrent in the circuit

(b) Calculate the rms voltage across the resistor and capacitor.
A Glass sphere of radius 0,15m contains a small air bubble a1 a distance 0.06m from its
center. When viewed along its diameter from its nearest side the bubble appears 10 be at
0.075m. Calculate the R.I of glass and apparent distance of the bubble from the farthest

side.

L AL I
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Department Of School Education (Pre-1 aiversity )
SECOND PU PREPARATORY EXAMINATION, JANUARY-2024
SUBJECT: PHYSICS (33)
TIME: 3 hours 15 min. h“!

General lastruction:

1. All parts are compulsory.

2. Part -A questions have to be answered in the first two pages of the answer -boeklet. For part-

A questions, first wintten -answer will be considered for awarding marks.
3. Answer without relevant diagram  figure/circuit wherever necessary will not carry any marks.
4. Darect answer 10 the numerical problems without detailed solutions will not carry any marks.
PART-A

L. Pick the correct option among the four given option for ALL of the following questions
15x I=15

l“\mhofmcfdhmngﬁgmwdnm&ﬁlmuwa*m

Eii E : : c}---—-'- d) ravss

2. Two capacitors of capacity 2 pF and 3 uF are connected in senics the effective capacitance of

the capacitors is AL gl
- b) S ke : )=
a) cwF SHF C) SuF S HF
3. The Kirchhoff"s junction rule obeys
a) conservation of charge. b) conservation of energy.

¢) conservation of momentum. d) conservation of torque.
4 A charged particle experiences magnetic force in the presence of magnetic field
Which of the following statement is correct?
a) The particle is stationary and magnetic ficld is perpendicular to the velocity.
b) The particle is moving and magnetic field is perpendicular 1o the velocity.
¢) The particle is stationary and magnetic field is parallel to the velocity.
dj The particle is moving and magnetic ficld is parallel to the velocity a
S. Of the following statements:
Statement-A: At high temperature . a ferromagnetic becomes a paramagnet
Statement-B: The ferromagnetic property depends on temperature.
a) Statement A is correct but statement B is incorrect.
b) Sistement A is incorrect but statement B is correct.
¢) Beth statements are correct._-
¢) Beth statements are incorrect.
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6. The working of generator is based upon
a) Lenz’s law b) Faraday’s law ¢ ) Ampere’s law d) Coulomb’s law
7. If N is the number of turns in a coil the value of self-inductance varies as

a) N° b)N c) N? d) N?
8. In LCR circuit at resonance the phase difference between the current and voltage is
a) 0 b) )3 d) 2m
9. The electromagnetic waves with highest frequency among the following is
a) X - rays b) y- rays c) Infrared rays d) Radio waves
10. The relation between focal length and radius of curvature of spherical mirror is
2 R?
o f=3 bf=%  o9f=3 s e ¥
I1.A ray of light is incident on a medium of RI-J%,then the polarising angle i’ortheg:’}vqn iurf)ajce
-“ )_ [l k")‘, i | E Jz “
13 4 3 T 2 . {-{- #{U
®)3 b)3 2 dao = 0% 1 W

12.Photoelectric emission occurs only when the incident light has more than a certain minimum
» 2 »/LLO

a) Wavelength ¢) Frequency A
b) Intensity d) Amplitude
13.Paschen series falls in
a) UV- region of EM spectrum. b) X- ray region of EM spectrum.
¢) IR - region of EM spectrum. d) visible region of EM spectrum.
14.The energy generation in stars is mainly due to
a) Chemical reaction b) Fusion of light nuclei
¢) Fission of heavy of heavy nuclei d) Fusion of heavy nuclei

15.In an intrinsic semiconductor ">
a) Only electrons are responsible for flow of current.
b) Both holes and electrons are carry current. _
¢) Both holes and electrons are carry current with electrons being majority carriers.
d) Only holes are responsible for flow of current. )

IL Fill in the blanks by choosing appropriate answer given in the brackets for ALL the
following questions: 5x1=5 "~
(Zero, Infinity, p ~type, nuclear force, opposite) T2

el v V_‘;_g}& © R = Vims

T

16. The resistance of ideal voltmeter s
17. According to Lenz’s law the direction of induced emf is to the cause.

18. When the polariser and analyser are in the crossed position , the intensity of the out coming
hg,ht is . “&"" A B R R

19. All nucleons in an atom are held by
0. When boron is added to silicon semiconductor , then the resulting material is

KABBUR PUBLICATIONS SAVADATTI : Contact 9738237960



Collection Of Question Papers For POCKET MARKS 70/70

PART -B
lIl. Answer any FIVE of the following questions.
21. State and explain ohm's law.
22, A dipole of dipole moment 2x10* Cm. makes an angle 60° with an electric field of

intensity 2x10* N/C. Find the torque acting on the dipole.
23. What is Lorentz force? Write an expression for Lorentz foree.

5x2=10

24. Write any two properties of magnetic field lines.
25. What is the meant by mutual inductance? Mention any one device that works on the

principle of mutual inductance.
26. What is a transformer ? Mention any one transformer loss.

27. What is an electromagnetic wave ?Write an expression for the speed of EM wave.
28. Write any two conditions for total internal reflection of light. -
29. On the basis of band theory of solids write any two differences between conductors and

semiconductors.

PART -C
IV. Amywer any FIVE of the following questions.
¥y Prerive the expression for electric ﬁcldatapoi’mme to uniformly charged thin long wire.
}I (e an expression rbrpotenddcnergyoftwopohnchammmal:

elecinie ficld.
$2. Derive an expression for drift velocity of electrons in a conductor.

Sx3=15§

¥3 State and Explain Bio-Savart’s law,
4 Wﬂ-qﬂudﬂcmbﬂmtﬁamwm,

¥ (Mstwwm an expression for motional emf.
16. Write Cartewian sign conventions used while studying image formation in spherical Mirrors
-~ L

17 Write Bolr' s postulates for hydrogen atom.
8 Obain the bindiag cnergy of Fe3? in units of MeV from the following data.
Rawt mmws of Fallf = 55.934939U, Rest mass of }n = 1.009U, Rest mass of p! = 1.00783U
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PART -D

V. Answer any THREE of the following. 3x5=15
39. Derive an expression for electric field at a point on the axis of an electric dipole.
40. Obtain an expression for effective emf and internal resistance of two cells connected in

Parallel.
41. Derive the expression for magnetic force between two parallel current carrying
conductors and define ampere. o |

42. a) Write any two differences between interference and diffraction of light.
b) Using Huygens’s principle show that angle of incidence is equal to angle of reflection
of light, when a plane wave front incident on a plane surface.

43. a) Define the terms threshold frequency and work function .
b) Write any three experimental observations of photoelectric effect.

44. What is a rectifier? With a neat circuit diagram, Explain the working of full wave rectifier
write input and out put wave forms of voltage.

VL. Answer any TWO of the following. 2x5=10

45. A uniformly charged conducting sphere of 1.8 m diameter has a surface charge density of
of 60 Cm a) find the charge on the sphere. B) What is the total flux leaving the surface
of the sphere?

46. A battery of emf 12V and internal resistance 2 is connected to a resistor . If the current
In the circuit is 2A, what is the resistance of the resistor ? what is the terminal voltage
of the battery when the circuit is closed?

47. A 25mH inductor is connected to a 220V, 50Hz ac supply . Determine the rms value
and the peak value of the current in the circuit.

48. A small bulb is placed at the bottom of tank containing water to a depth of 80 cm. what
is the area of the surface of water through which light from the bulb can emerge out? RI of
water is 1.33.(consider the bulb to be a point souree.)

e e ke ok ok o e ofe o e ok e ok
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PART-A
Pick the correct option among the four given options for ALL of the following
questions: 15x1=15

A simple apparatus used to detect electrie charge on a body is
(A) microscope (13) pold<teal electroscope
(C)  magnetometer (1)) micrometer

A parallel plate capacitor with air between its plates has a capacitance of €.
[1s new capacitance when the separation between the plates is doubled is__
(4) 2C (B) C (C)Cr2 (D) Cr4

The ST unit of current density is
(A)A (B) A/in? (C)mQ () m

A charged particle moving perpendicular (o a uniform magnetic ficld describes a
(A) circle (B)ellipse (C) straight line (D) helix

Below are the two statements related to magnetie field lines:

Statement-1: Magnetic field lines do not intersect

Statement-11: Magnetic field lines do not form closed loops

(A)  Both statements | and 11 are correct and 11 is the correet explanation for |
(B) _Both statements 1 and 11 are correct and 11 is not the correct explanation for |
(CY-  Statement [ is wrong but the statement-11 15 correct

(D)  Statement 1 is correct but the statement-11 is wrong

The law which gives the polarity of the induced emf in electromagnetic induction is

(A) Lenz’s law (B) Ampere’s law
(C)  Faraday’s law (D) Maxwell’s law

In an AC generator a coil of N turns and area A is rotated at an angular speed of
@ in uniform magnetic field B. The maximum value of eml produced is__

(A)NBA (B) NBAw (C)NBA/ o (D) NB/Aw e
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R The power dissipated over a complete cycle ina purely inductive or purely capacitive
circuit is zero. Such current is called
(A)stead current () varying current (C) wattless current (D) direct current

9. The expression for speed of light in vacuum in terms of permittivity and permeability
s

1 1
(A) /u'.“u*:r (B) ]'f#u!ﬂ () /\"Fu + e, (1) pgeq

10. Snell's law of refraction is not valid for angle incidence
A 0° By 30" (C) 60° () 90"

I1. The phenomenon of redistribution of light energy due to superposition ol two or
more light waves is

(A) Diflraction (B)Relraction {C) Interference (13) Polarisation

12. The following are the statements related to photo emission:
(1) Photoelectric efTect 1s instanlancous
(ii) Photocurrent depends on frequency of incident radiation,
(iii) Stopping potential depends on intensity incident radiation
(iv) The collision between photon and electromnis clastic.
(A) Only (i) and (iv) are correct (B) Only (i) and (ii) are correct
(C) Only (iii) and (iv) are correcl (I2)Only (ii) and (iii) are correct

13. Inthe case of hydrogen atom, the energy required to excite an electron from first orbit
lo second orbitis
AA) 13.6eV (B) ~ 1360V (€) -34 eV (D) 102 ev

14, The nuclei having same atomic number but different mass number are called
{A) 1sobars (D) isomers () isolopes (1)) 1sotones

15. A pn junctioneonducts current under |
(A) reverse bins (B) forward bias  (C)bothAand B (1) neither A nor BB

Il.  Filtin the blanks by choosing appropriate answer given in the bracket for ALL

of the following questions: X Sx1=5
[displacement current, magnelic moment, greater diffraction, lesser, unidirectional |

16, The product of current in a loop and the area ol the loop gives
17 1he current due 1o time varying electrie field is called

IX 1he phenomenon of bending of light around the comers ol the obstacle 15 called

19 | he rest mass of a neutron is shghtly than that of a proton

20, The output of a rectifier 1s pulsating but s
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I Answer any FIVE of the following questions: 5x2=10

21. Draw the electric ficld lines for (a) a single point charge and (b) a dipole

22, Caleulate the potential energy of a system of two charges 2k and 3pF separated by a
distance of 0.2m,

23. Write the expression for torque experienced by a current loop placed in a magnetic
field and explain the terms.

= 5 | |

24. Define the terms: (a) magnetisation and (b) magnetic susceptibility.

25, State . nF . 3 to i i

3. State and explain Faraday's law of electromagnetic induction,

-_I w 1 ol W -

26. Mention any 1wo sources of energy loss in transformers.

27.List any two uses of microwaves.

28. Draw the ray diagram of a simple microscope for image formatian at least distance of
distinct vision,

29. Give any two differences between intrinsic and extrinsi¢ semiconductors.
PART-C

IV. Answer any FIVE of the following questions: 5x3=15

30.Mention the basic properties of electric charge.

31. Obtain the relation between electric field and electric potential.

32. Derive an expression for drift velocity of free electrons in a conductor,

33. Explain with circuit diagram how to convert a galvanometer into voltmeter.

34. Write any difTerences between diamagnetic and ferromagnetic substances.

35.Explain briefly the magnet and coil experiment to demonstrate the phenomenon of
electromagnetic induction.

36. What is refraction of Tight? State the laws ol refraction of light.

37. State the Bohr's postulates of a hydrogen atom.
38. Calculate the:nuclear density of iron nucleus given mass of iron nucleus is 55.85u 56.
and atomic mass of iron is 56. Take R, =1.2 x10"m and lu=1.66 x 10'Kg

PART-D
V. Answer any THREE of the following questions: Ix5=15
39. Derive the expression for electrostatic potential due to an isolated point charge.
40. Obtain the condition for balance of a Wheatstone bridge using Kirchhoff’s rules.
41. Derive an expression for magnetic field at any point on the axis of a circular current

loop using Biot-Savart law.

42, (a) State Huygens' principle.
(b) using Huygens’ principle arrive Snell’s law of refraction for a plane wave.
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43.(a) Write Finstein's photoelectric equation and explain the (erms.
(b) Give Einstein's explanation of observations on photoelectric effect.

44. What is rectification? Explain the working of a full wave rectifier with a circui
diagram. Also draw input and output waveforms.
Answer any TWO of the following questions: 2x5=10
3. Two point charges q,=3puC and q,=-3pC are located 20cm apart in vacuum,
What is the magnitude of electric field at the mid-point Q-of the line AB joining the
two charges? If a negative test charge of magnitude 1.5x10”C is placed at this point,
What is the magnitude of force experienced by thetest charge?

Iwo identical cells both in series and a parallelcombination, give the same current of

U.S: through an external resistance of 4Q Find the emf and internal resistance of
each cell.

46.

47. An ac source of 220V, 50Hz is connected to a series combination of 20€2 resistor,

SuF capacitor and 2mH inductor respectively. Calculate the current through the
combination.

48.Two thin lenses of focal lengths 0.2m and 0.3m are kept in contact. Find the focal
length of the combination. Calculate the powers of the two lenses and the combination.

*44444+
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PHYSICS (33)

Total No. of Questions : 48 Total No. of printed pages : 4
Date : 19-01-2024 Max Marks : 70
Time : 10.00 AM to 01.15 PM Duration : 3 Hours 15 Minutes

General Instructions:

1. All parts are compulsory.
2. For Part — A guestions, first written-answer will be considered for awarding marks.

3.Answers without relevant diagram / figure / circuit wherever necessary will not carry any

marks.
4. Direct answers to numerical problems without detailed solutions will not carry any marks.

PART — A
I. Pick the correct option among the four given options for ALL of the following
questions: 15X1=15
1. When the distance between the two stationary point charges is halved, the
electrostatic force between them becomes
(A)One-fourth (B) Half (C)Double (D)Four times
2. Charge Q on a capacitor varies with voltage V as shown in the figure, where Q is

taken along the X-axis and V along the Y-axis. The area of triangle OAB represents
Y

(A) Capacitance P

(B) Capacitive reactance A
(C) Magnetic field between the plates
(D) Energy stored in the capacitor o = g

3. For which of the following the resistivity decreases on increasing the

temperature
(A) Copper (B) Tungsten (C) Germanium (D) Aluminium

4. Below are the two statements related to magnetic force acting on the charged
particle.
Statement I: An electron and proton enters a magnetic field with equal velocities,
then, magnetic force experienced by the proton will be more than electron.
Statement Il : The mass of proton is 1837 times more than electron.
(A) Both the statements | and Il are correct and Il is the correct explanation forl
(B) Both the statements | and |l are correct and Il is not the correct explanation forl

(C) Statement | is wrong but the statement Il is correct

(D) Statement | is correct but the statement Il is wrong
5. A bar magnet is placed in iron powder and taken out, then maximum iron powder

is at
(A) some away from north pole (B) some away from south pole
(C) the middle of the magnet (D) the ends of the magnet

(1)
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6. The S.l unit of magnetic flux is,

A) coulomb meter B) tesla meter squared

C) newton/coulomb meter squared D) becquerel
Magnetic potential energy stored in a self inductance L when a current j figus

7.
through it, is
(A) Li2 (B) 2Li? (C) L:: (D) _'_-"_;
8. Amount of opposition offered by LCR Circuit to the flow of alternating current is
known as
(A) impedance (B) resistance (C) capacitance (D) inductance
9. The maximum frequency wave in the electromagnetic spectrum is
(A) Gamma ray (B) X-ray (C) UV-rays (D) IR-rays

10. The nature of the image produced by concave lens is
(B) Real and diminished

(A) Virtual and diminished
(D) Real and enlarged

(C) Virtual and enlarged

11. Theintensity of the emergent light beam will be zero if the pass axis of two polaroids

are
(A) perpendicular to each other
(C) At an angle of 45° between them

12. Which of the following statements is correct?
(A) The photocurrent decreases with increasing intensity of incident light

(B) The stopping potential decreases with increasing intensity of incident light

(B) Parallel to each other
(D) At an angle of 60° between them

(C) The photocurrent increases with increasing intensity of incident light
(D) The stopping potential increases with increasing intensity of incident light

According to Bohr's theory the orbital angular momentum of an electron revolving

13.
in second orbit of hydrogen atom will be
h 2h
(A) 27h (B) #h (C) = D) e
14. Order of magnitude of density of Uranium nucleus is
(A) 102%kgm (B) 10¥kgm3 (C) 10 7kgm3 (D) 10'*kgm3
15. Of the diodes shown in the following diagrams, which one is reverse biased?
45V +10V
-12v
R d sV R
-5V -10V =
(A) (B) (C) (D)
(2) P.T.O.
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Il. Fill in the blanks by choosing appropriate answer given in the bracket for ALL the
Exl1=5

following questions:
(zero, electric charge, electric current, magnetic field, spherical, electric field)
in the

16. Oersted concluded that moving charges or currents produced a

surrounding space.
17. Inductance is the ratio of magnetic flux linkage to

18. The nature of the reflected plane wave front from a concave mirror is a

wave front.

19. Nuclear force does not depend on the
20. The gap between the top of valance band and bottom of the conduction band in

case of conductor is
PART-B
5X2=10

lll. Answer any FIVE of the following questions:
21. A glassrod is rubbed with silk. Name the type of charges acquired by each of them
Calculate the potential at a point due to a charge of 4uC located at Scm away.

22.
Name a simple rule to determine the direction of magnetic field dueto a long wire

23,
carrying current. Give its statement.

24, What is magnetic susceptibility? Give its significance.
25. State Lenz’s law. Give its significance.
26. Why ac voltage is preferred over dc voltage?
27. Write the expression for displacement current and explain the terms
28. State the laws of refraction of light.
29. List the two important processes occurring during the formation of p-n junction
PART-C
5X3=15

. Answer any FIVE of the following questions:
30. State Gauss’s law in electrostatics. Give two applications of Gauss's law in

electrostatics.
List any three important results regarding electrostatics of conductors

31. Li
32. Define drift velocity. Derive its expression.

33. How do you convert galvanometer into voltmeter? Explain.
34, Mention three -distinguishing properties of diamagnetic and ferromagnetic

materials.
Deduce the expression for motional electromotive force.

Draw the ray diagram for the formation of image by a compound microscope.
Derive the expression for total energy of an electron in a stable orbit of a hydrogen

35.
36.

37.

atom in terms of radius.
Obtain the binding energy of (2sFe) nucleus in units of MeV. Given that mass of

26Fe>® nucleus = 55.93494u, mass of proton =1.00727u and mass of neutron

=1.00866u.
P.T.O.
(3)
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V. Answer any THREE of the following questions: 3x5=15
39, What is capacitor? Derive the expression for capacitance of parallel plate capacitor.
40. State Kirchhoff’s rules. Apply these rules to derive the balancing condition of
Wheatstone bridge.

41. Derive the expression for magnetic field at a point on the axis of a circular current
loop using Biot =Savart law.

42. a) List any three characteristics of interference fringes obtained in Young’s double

slit experiment. (3)

b) What is diffraction of light? (1)

c) Which phenomenon of light confirms the transverse nature of light. (1)

43, a) Name the three types of electron emission (3)
b) What are matter waves? Write the expression for wavelength of matter
wave. (2)

44. What is rectification? Explain the working of half wave rectifier using circuit diagram.
Draw input and output wave forms.

VI. Answer any TWO of the following questions: 2x5=10

45. Two point charges16nC and 8nC are situated at the corners B and C of an equilateral
triangle ABC of side 0.03m. Find the magnitude and direction of resultant electric
field at the vertex A.

46. A cell of emf E and internal resistance r gives a current of 0.4A with an external
resistor 12£2,and a current of 0.25A with an external resistor of 2042. Calculate the
emf and internal resistance of the cell.

47. A series LCR circuit is connected to an ac source of 220V, 50Hz. If the readings of
voltmeter across resistor, capacitor and inductor are 65V,415V and 204V
respectively, and R=100 {2, calculate the current in the circuit. Also find the values
of inductive reactance and capacitive reactance.

48. The angle of minimum deviation produced by a glass prism of angle 60° is 30°. Find
the refractive index of glass. If the speed of light in vacuum is 3x108m/s, calculate
the speed of light in glass.

=

N
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PPUCPA I PUC PREPARATORY EXAMINATION JANUARY- 2024

Time 3.15 Hours PHYSICS (33) Max Marks 70

General instructions:

1) All parts are compulsory,

2) For Part-A questions, first written-answer will be considerad for awsrding marks

3) Answers without relevant diagram / fligure / circult wherevaer necessary will nol carry sny marks
4) Direct answers to the Numerical problems without detalled solutions will net carry sy marks

PART - A
| Pick the correct option among the four given options for ALL of the following
questions: 1521=15
1.  When 10 electrons are removed from a neutral metal sphere, then the electric charge
on it will be
a) +16ucC b) +16C
c) -16C dy —-16ucC
2.  The electric field inside the cavity of a conductor is zero. This is known as
a¥ electrostatic shielding b) polarisation
c) earthing d) capacitance
3.  Average time between any two successive collisions is called.
a) conductivity b) reélaxation time
c) mobility d)_drift velocity

4. If the direction of initial velocity of charged particle makes on angle of 30° with the
direction of magnetic field, then the path followed by the charge in the field will be

a) acircle b) an ellipse
_c¥ a helix d) a straight line
5.  For paramagnetic substances relative permeability will be
~a] lessthan 1 (one) b) equalto 0 (zero)
c) greater than 1 (one) d) infinite

6. A small piece of metal wire is dragged across a gap between the pole pieces of a magnet

in 0.5 second. The magnetic flux between the pole pieces is 8 x 10™* Wb. The emf induced
in the wire is

a) 16 mV b) 1.6V
) 1.6mV d) 16V
7. Average energy stored in a pure inductor of inductance L when a current | flow through
itis,
a] L ]2 h] 2L fz
o LI*/2 d) LI1%/4
8. The average power supplied to a pure inductor over one complete cycle of ac Is
a) bmUm b) itV /V2
c) -;; bn¥m - zero
9. Which of the following electromagnetic wave is used for treatment of cancer.
A X -rays b) Radio waves
c) Micro waves d) Infrared waves
10.  For a given pair of media, if angle of incidence Is increased then refractive index
a) linearly increases b) linearly decreases

) remains the same d) exponentlally Increases
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12.

13.

14.

15.

Il

16.
17.
18.
19.
20.

1

21.
22.

23.

24.
25,
26.
29,
28,
29,

1Y

30.
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The nature of the refracted wavefront from a convex lens when the incident wavefrontis

plane is
a) plane wave b) spherical wave
c) cylindrical wave ~d) plane wave making angle with incident wave

Ae, Ap and 4, are the de Broglie wavelengths of electron, proton and a particle. If all are
accelerated by the same potential, then

a) Ae< Ap<i, b) A.> Ap<4q
€) A= Ap<iq d) > Ap>4a
lonisation energy for the hydrogen atom is equal to
a) 13.6]) b 13.6eV
¢) —13.6] d) -13.6eV
Deuterium and tritium are example for
A}-Tsotopes b) isobars
c) isotones d) isomers
When p-n junction is forward biased, the current across the iun_r:tinn is mainly due to
-aJ diffusion of charges b) drifting of charges’

¢) bothdiffusion and drift of charges d) motion of holes only

Fill in the blanks by choosing appropriate answer given in the bracket for all the
following questions: 5x1=5

(polarity, large, parallel, impure, zero, fusion)

To convert a galvanometer into voltmeter résistance connected to it in series is J,Qj%,g :
Lenz's law gives thero27 4 of the induced emf.

Huygen argued that amplitude of the secondarylwavelets is_ in backward direction.

The source of energy in the staris nuclear__ ! " reaction.
Extrinsic semiconductors are (<~ form of semiconductors.
PART - B
Answer any FIVE of the following questions. 5x2=10

Write any two properties of electric field lines.

A point charge + 4 nC is placed in free space. Determine the electric potential at a distance
of 9 m from the point charge.

Mention the expression for magnetic force experienced by a current carrying straight
conductor placed in uniform (external) magnetic field

State and explain Gauss's law in magnetism.

Draw a neat labelled diagram of ac generator.

Mention any two types of energy losses in a transformer.

What is displacement current? Mention the need of displacement current.

Give the conditions for occurrence of total internal reflection.

Draw the energy band diagram for (a) conductor  (b) semiconductor

PART - C

Answer any FIVE of the following questions. 5§ x3 =15

Using Gauss's law, obtain the expression for electric field at a point due to an infinitely
long, charged straight conductor,
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33.

34.

36.
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Deduce an expression for electric potential energy of system of two point charges in the
absence of any external electric field.

Mention any three limitations of Ohm’s law.

Arrive at the expression for the torque on a rectangular current carrying loop kept in a
uniform magnetic field.

Distinguish between diamagnetic and ferromagnetic materials.

Derive an expression for motional emf induced in a conductor moving in a uniform

magnetic field.

With the help of ray diagram, obtain the expression for focal length of equivalent lens

when two thin lenses are kept in contact.

37. Write three postulates of Bohr’s atomic model.

38. Calculate the energy equivalent to 1 atomic mass unit in Mev. Given: speed of light is
2.9979 x 10% m/s and charge of the electron is 1.602 x 107 *°C.

PART-D _
V Answer any THREE of the following questions. 3x5=15
39. Derive the expression for the effective capacitance when twa capacitors are connected in
series.
nest ,

40. Showthato = , where the symbols have their usual meaning.

41. Using Biot-Savart law, deduce an expression for the magnetic field at a point on the axis
of a circular current loop.

42. Whatis interference? Obtain the condition for constructive interference in terms of phase
difference.

43. Define photoelectric effect. Summarise the experimental observations of photo electric
effect.

_44. With neat labelled diagram, explain the working of PN junction diode as a full wave
rectifier. Also draw input and output wave forms for the same.

V1l Answer any TWO of the following questions. 2x5=10

45. Two point charges + 3 uC and — 3 uC are located 20 cm apart in vacuum. What is the
electric field at the midpoint of the line joining these two point charges? Also find the force
experienced by a negative test charge of magnitude 1.5 nC placed at midpoint of the line
joining the two point charges.

46. A battery of internal resistance 3 ) is connected to 20 () resistor and potential difference
across the resistor is 10 V. If another resistor of 30 Q is connected in series with the first
resistor and battery is again connected to, the combination, calculate the; em.f. and
terminal potential difference across the combination.

47. Calculate the resonant frequency of a series LCR circuit containing a pure inductor of
inductance 4H, capacitor of capacitance 27 pF and resistor of resistance 6.3 (.

48. The radii of curvature of two surfaces of a convex lens are 0.2 m and 0.22 m. Find the focal

length of the lens if the refractive index of the material of the lens is 1.5. Also find the
change in focal length, if it is immersed in water of refractive index 1.33.

ek ok
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instructions: 1) All parts are compulsory,
2) For Part-A questions, first writtenanswer will ba considered for awarding marks
3) Answers without relevant diagram/ figure/ circuil wherever necessary will not carry any marks. *
4) Direct answers 1o the numerical problems without detailed solutions will not carry any marks
PART-A
I.  Pick the correct option among the four options for ALL of the following questions : 16X1=15

1) Physical quantity measured in terms of Coulomb Is
A) electric charge B) electric current C) electric flux D) electric field

2) A hollow conducting sphere is placed In an electric field produced by a point charge placed
at P as shown in figure. Let Va: Va. V. be the potentials at point A, B and C respectively. Then

A "-':_“;} A) Ve>Vp=V, B) Vg>Vc.=V,
= C) V,>Va=VC D) V,=V,=V,
3) At a junction, Kirchoff's first law deals with the conservation of
A) Charge B) energy C) momentum D) angular momentum
4) In a circular colil of radius r, the magnetic field at the centre is proportional to
1 5
A) r B) r C) - D) 2a
2) The relation between relative permeability and magnetic susceptibility is given by
A) p+1=X B) =X C) l"r=yx D) pp=14X
6) Energy stored in an inductor of self-inductance L when current increases from 0 to | is
M- u=Lur B) U=5- C) u=1u D) u=1r
7) The measure of the number of magnetic field lines passing through given surface normally is
A) magnetic flux B) magnetic intensity
C) magnetic induction D) magnetisation
8) The phase difference between voltage and current in purely capacitive circuit is
A) Zero B) n C) = D) %
9) Inconsistency in Ampere's circuital law was identified by
A) J. C Maxwell B) Gauss C) Faraday D) Hertz
10) The final image formed by compound microscope is :
A) inverted and diminished B) erect and diminished
C) inverted and enlarged ~D) erect and enlarged

11) Which ‘of the following'does not use polaroid ?

A)_Sunglasses to reduce the intensity of light B) Window pans to reduce intensity of light
C) 3D movie cameras D) thin coating on reading lenses

12} When a metallic surface is illuminated with radiation of wavelength 4, the stopping potential
is V. Ifthe same surface is illuminated with radiation of wavelength 2), the stopping potential

is :i The threshold wavelength for the metallic surface is < f
2\ actc WAL SRR 7§ C) 5 D) 32

13) Rutherford atom model failed to explain
A) the distribution of positivé and negative charge inside the atom
B) Size of the nucleus C) Size of the atom D) Stability of the atom
14) Among the following, which set of nuclei are isotopes 7
4 3 3 235 238 28 _. 78
A) ]:C and ]? N B)., He and | H C) ‘95 Uand 92 U D) |,Siand 3, Ge

15) Energy gap (Eg) between the valence band and the_conduction band.fer cuéig Z,
8237960
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Il Fill In the blanks by choosing appropriate answer given In the brackets for ALL the following questions : 6X1=5
[ Positron, Zero, Elsctrons, Electromagnetic Induetion Infinity, Plane ]
168) Resistance of an‘ideal ammeter Is
17} The principle behind working of AC generator s ...... ... .
18) When a point source of light Is placed at the principle focus of a convex lens, the shape of
the emergent wavefront I8 .............co.oovvrie ..
18) The antiparticle of electron Is ...,.........
20) The majority carrier In n-type semICONAUCLOr I8 ...
' PART-B ’
Il Answer ANY FIVE of the following questions. 6X2=10
21) Define electric flux through a surface. Mention the SI unit of electric flux.
22) The amountof work done In bringing a point charge of a 3me from infinity to a point P is 0.06J.
Find the electric potential at P,
23}’erte the expression for magnetic force on a charge moving In uniform magnetic field. Explain the terms,
24) Mention any two distingulsh properties between diamagnetic and paramagnetic materiats:
25) Mention the condition for resonance and hence write an expression for the resonant frequancy.
26) What are the factors on which mutual Inductance between pair of coils depends 7
27) What is displacement current 7 Give expression for the same,
28) Wirite the two conditions required for total Internal reflection.
29) Distinguish between intrinsic and extrinsic semiconductors.
PART-C
IV. Answer ANY FIVE of the following questions. 5X3=15
30) Obtain an expression for torque acting on an electric dipole in a uniform magnetic field
31) What is electrostatic shelilding 7 Mention two uses of electrostatic sheilding,
32) a) Define electrical resistivity of a conductor.
b) How does the resistance of the conductor vary with its I) length and i) area of cross-section 7
33) With a circuit diagram, explain how a galvanometer is converled into an ammeter 7
34) Write any three properties of magnetic field lines.
35) Obtain the expression for emf induced (motional emf) in a rod moving in a magnetic field.
36) Write any three uses of optical fibres.
_-37) State the postulates of Bohr's theory of hydrogen atom.
38) Calculate the binding energy of an alpha (c) particle (Helium nucleus $He) from the following

phREEE

data and express it in MeV. Mass of helium atom = 4.00260 u
Mass of neutron = 1.008665 u
Mass of proton = 1.007825 u
PART-D
V. Answer ANY THREE of the following questions : IX5=15

39) Derive an expression for electric potential at a point due to an isolated point charge.

-40) Derive an expression for electrical conductivity of the material interms of number density and
relaxation time,

41) Derive the expression for the force between two long straight parallel conductors carrying current
and hence define ampere.

42) a) What is interference of light ?

b) Describe Youngs .double slit experiment for producing interference fringes.

43) a) What is photoelectric emission ?

b). Write the experimental observations of pholoelectric emission.

44) What is rectifier ? Describe with a circuit diagram, the working of a semiconductor diode as
a half wave rectifier. Draw input and output waveforms.

V1. Answer ANY TWO of the following questions. 2X5=10

45) Two point charges 4x10-°C and 2x10-5C are placed at the vertices A and B of a right angled
triangle ABC respectively. B is the right angle. AB=+/3 x10-2m, AC=2x10-?m and BC=1x10-2m.
Find the magnitude and direction of the resultant electric field at C.

48) Two cells A and B are connected in series, each having emf of 1.5V. The internal resistances
of A and B are 0.5 and 0.25¢) respectively. The combination is connected across a resistance
of 2.25Q. Calculate i) the current in the circuit ii) the p.d across the terminals of cell,

47) A sinusoidal voltage of peak value 283V and frequency 50Hz is appliedto a serigs LCR circuit
in which R=3Q, L=25.48mH C=786uF Find i) Impedance of the circuit ii} The phase
difference between the voltage across the source and current iii) Power factor

48) The refractive index of an equilateral prismis 1.532, Calculate the angle of minimum deviation
when it is immersed in water of refractive index 1.33,

FIEHENENS:
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Time: 3 hours 15 min. Max Marks: 70

General Instructions:

1. All parts are compulsory.
2. For Part — A questions, first written-answer will be considered for awarding marks.
3. Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks.

4. Direct answers to numerical problems without detailed solutions will not carry any marks.

PART - A
I. Pick the correct option among the four given options for ALL of the following
guestions: 15x1=15
1. A glass rod is rubbed with silk cloth. The charge acquired by glass rod is
(A) negative (B) positive
(C) zero (D) positive on one end and negative on the opposite end

2. A spherical conductor of radius R is carrying a charge of +Q. The ratio of the electric potentials

corresponding to a point on the surface of the conductor and a point at a distance % from the

centre of the conductor are in the ratio

(A)1:2 B)2:1 ©) 11 (D) 4:1

3. The resistivity of a metallic conductor with decrease in temperature.
(A) increases (B) decreases
(C) first increases and then decreases (D) first decreases and then increases

4. The Lorentz force is the force on a charged particle moving in a region containing

(A) only electric field (B) only magnetic field

(C) both electric and magnetic fields (D) only crossed electric and magnetic fields

5. Below are the two statements related to magnetic field lines:

Statement-1 : The magnetic field lines do not intersect.

Statement-11: The direction of magnetic field at a point is unique.

(A) Both the statements | and 11 are correct and 11 is the correct explanation for |
(B) Both the statements | and Il are correct and Il is not the correct explanation for |
(C) Statement I is wrong but the statement 11 is correct

(D) Statement | is correct but the statement Il is wrong

6. A straight conductor of length ‘I’ is moving with a velocity ‘v’ in the direction of uniform magnetic
field of strength ‘B’. The magnitude of emf induced between the ends of the conductor is

(A) Blv (B) BT'V ()0 (D) 2BIv
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7. The Sl unit of magnetic flux is:
(A) Wb m™ (B) Tm™ (C) weber (D) Wb m™

8. The average power dissipated in an ac circuit is maximum if the ac source is connected :
(A) only to pure resistor (B) only to pure inductor
(C) only to pure capacitor (D) to a series combination of capacitor and inductor
9. The electromagnetic waves with lowest frequency among the following are :
(A) gamma rays (B) UV rays (C) microwaves (D) radio waves
10. A ray of light coming from an object which is incident parallel to the principal axis of a convex
lens placed in air after refraction
(A) appears to diverge from first principal focus (B) emerges without any deviation

(C) appears to diverge from second principal focus (D) passes through second principal focus

11. If unpolarised light of intensity ‘Iy’ is passed through a polaroid, the intensity of emergent light is
| 21 | |
A) -2 B) £ o C) o D) Lo
(A) n (B) 3 ©) 3 (D) 5

12. The following are the statements related to photo emission:
(1) Photoelectric current is independent of intensity of incident radiation.
(i) Stopping potential is different for different photosensitive metal surfaces for a radiation of
particular frequency (v > v).
(iif) Maximum speed of photoelectrons is independent of frequency of incident radiation.
(iv) Saturation current is different for radiations of different intensities having same frequency.

(A) Only (i) and (iii) are correct (B) Only (i) and (ii) are correct
(C) Only (iii) and (iv) are correct (D) Only (ii) and (iv) are correct
13. The minimum energy required to free the electron from the ground state of a hydrogen atom is
(A) 0.85eV (B) 3.4 eV (C) 13.6 eV (D) 1.51eV
14. The radioactive decay in which a helium nucleus is emitted is called
(A) gamma decay ' (B) alpha decay (C) negative B decay (D) positive B decay
15. In the figure, Ev and Ec are the valence band and conduction
band corresponding to an extrinsic semiconductor. E is the energy E, ii#l
state corresponding to the impurity present in it. The impurity I

present in it can be
(A) arsenic

(B) indium

(C) phosphorous
(D) antimony
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I1. Fill in the blanks by choosing appropriate answer given in the bracket for ALL
the following questions: 5x1=5

( maximum, decrease, thermonuclear fusion, generator, increase, cell)

16. A convenient way to increase the current sensitivity of a galvanometer is to the number of

turns of the coil.

17. The device used to convert mechanical energy into electrical energy is called a

18. If two waves coming from two coherent sources superpose at a point in phase, then the intensity of
light at that point is

19. The source of energy output in the interior of stars is

20. The width of depletion region of a pn-junction diode will on increasing the forward bias
voltage.
PART -B
I11. Answer any FIVE of the following questions: 5x2=10

21. Mention any two basic properties of electric charges.

22. The amount of work done in bringing a point charge of 3-mC from infinity to a point P is 0.06 J. Find

the electric potential at the point P.

23. Write the expression for magnetic force per unit length between two long straight parallel conductors
carrying current. Give the nature of force between two parallel conductors carrying current in same

direction.
24. State and explain Gauss’s law in magnetism.
25. Mention any two factors on which self inductance of a long solenoid depends.
26. Briefly explain the construction of a transformer.
27. What is displacement current? Give expression for the same.
28. Write the two conditions required for total internal reflection.

29. Differentiate conductors from insulators on the basis of band theory of solids.

PART -C

IVV. Answer any FIVE of the following questions: 5x3=15

30. State and explain Coulomb’s law. Define ‘1 goulomb’.
31. Obtain the expression for potential energy of an electric dipole placed in a uniform electric field.
32. Mention three limitations of Ohm’s law.

33. Obtain an expression for the radius of circular path taken by a charged particle moving perpendicular to

a uniform magnetic field.

34. Mention any three differences between paramagnetic and diamagnetic materials.
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35.
36.
37.
38.

Explain briefly the coil and magnet experiment to demonstrate electromagnetic induction.
Write the Cartesian sign conventions used in analyzing reflection of light by spherical mirrors.
Give de Broglie’s explanation of Bohr’s second postulate of quantisation of angular momentum.

Calculate the mass defect and binding energy of ;N given that the rest mass of nitrogen nucleus is
14.00307 u, rest mass of proton is 1.00783 u and rest mass of neutron is 1.00867 u.

PART -D

V. Answer any THREE of the following questions: 3x5=15

39. Derive the expression for capacitance of a parallel plate capacitor with air as dielectric. Write the
expression for capacitance of a parallel plate capacitor with some dielectric medium introduced between
the plates.

40. Obtain the condition for balance of Wheatstone bridge using Kirchhoff’s rules.

41. Derive an expression for the magnetic field at a point on the axis of a circular current loop.

42. a) State Huygens principle. (2)

b) Using Huygens principle arrive at Snell’s law of refraction for'a plane wave. 3)

43. a) Define work function of a photosensitive material. Q
b) What is meant by photoelectric effect? Give Einstein’s explanation of photoelectric effect. 4)

44. What is rectification? Explain the working of a full. wave rectifier using the circuit diagram. Also draw
input-output waveforms.

VI. Answer any TWO of the following questions: 2x5=10

45. Two point charges each of +2 p C are placed at the two corners A and B of an equilateral triangle ABC
of side 0.2 m. Find the magnitude and direction of the resultant electric field at C.

46. The number density of free-electrons in copper is estimated to be 8.5 x 10 m™>. A copper wire of
length 3.0 m and area of cross-section 2.0 mm? is carrying a current of 3.0 A. Calculate the drift
velocity of electrons. How long does an electron take to drift from one end of the wire to its other end?

47. A sinusoidal voltage of rms value 200 V and frequency 50 Hz is applied to a series RC circuit in which
R =5Q and C =800 uF.

Calculate:a) impedance of the circuit and b) the current through the circuit.
48. A parallel beam of light is incident on one face of an equilateral prism. By rotating the prism, the angle

of minimum deviation is measured to be 40°. Determine the refractive index of the material of the
prism. If the prism is immersed completely in water (refractive index = 1.33), calculate the new angle of

minimum deviation.
&&&&
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QP Question type Number of questions Marks alloted Number of questions to Marks alloted
Part to be set be answered
A MCQ 15 15 15 15
Fill in the blank(FIB) 05 05 05 05
B SA (2 Marks) 09 18 05 10
(o3 SA (3 Marks) 09 27 05 15
D LA (5 Marks) 06 30 03 15
Numerical Problem(NP) (5 Marks) 04 20 02 10
Total 48 115 30 70
Remember(41 marks) Understand(33 marks) Apply(23 marks) HOTS(18 marks)
Unit ”w n_.m_%»h\:ﬂwﬂ_ﬂh. “oami uﬂm.oﬂm Marks _s“"o m“w m.r.> mu> " mn> zn_u mw> 5_.m>x m“ zwv _.m> zmv _s“uo o zmv
mark | Mark Marks | Marks Marks | Marks | Marks ma Marks | Marks mark | mark | mark mark
| 1 | Electric charges & Fields 12 11 1 1 1 1
Electrostatic potential and
' 2 Capacitance 12 1 1 1 1 1
1l 3 | Current electricity 15 14 1 1 1 1
" 4 _<_o<_:@.03m8mm and 13 12 1 1 1 1 1
Magnetism
v 5 | Magnetism and Matter 6 6 1 1 1
6 | Electromagnetic Induction 8 8 2 1 1 1
VI 7 | Alternating Current 8 8 1 1 1
8 | Electromagnetic Waves 3 3 1 1
vit | g Ray Optics and Optical 11 11 1 1 1 1
Instruments
VIl | 10 | Wave Optics 8 7 1 1 1sT)
Dual nature of Radiation
I1X 1 and Matter 6 6 s 1
12 | Atoms 4 4 1 1
o 13 | Nuclei 5 5 1 1 1
14 | Semiconductor Electronics 9 9 1 1 1 1
Total 120 115 | 12 5 12 12 | - 4 2 12 | 15 - 3 15| 5 3 - |15
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Weightage to objeLfigHeN Of Question Papers For RRAIETMARIET 0o f Yitficulty:

Objectives | Weightage | Marks Level Weightage | Marks
Knowledge 35% a1 Easy 40% 46
Understanding 29% 33 Average 40% 46
Application 20% 23 Difficult 20% 23
HOTS 16% 18

GENERAL GUIDELINES FOR SETTING THE QUESTION PAPER
Variation of 1 mark in each chapter or unit weightage is permitted while preparing the blue print and the total marks should not
exceed 115.
The question paper should be prepared on the basis of blueprint following the weightage of marks fixed for each chapter. The
guestions must be framed to check the specific cognitive level as mentioned in the blueprint.
Questions should be clear, unambiguous, understandable and free from grammatical errors.
Questions which are based on same concept, law, fact etc. and which generate the same answer should not be repeated under
different forms (MCQ, FIB, VSA, LA and NP).
The answers for the questions should be available in the prescribed text book or can be derived from the concepts of text book for
application/reasoning/analytical/HOTS questions.
When a question carrying 3 or 5 marks is split, the sub questions should be derived from the same concept or different concepts of
same chapter.
Only one 5 mark numerical problem has to be set from chapters corresponding to a pair of consecutive units like I & 11, 111 & 1V,
V&V VII & VI, IX & X.
In part A (I main) 3 MCQ and in part D (VI main) 3 numerical problems of same difficulty level must be framed to check Higher
Order Thinking Skills.
Only one simple numerical problem can be included in each of the part B (2 mark) and part C (3 mark).
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