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3 | . . i
| (English Version_) |
[nstructions : 1. Al Pads are compulsory. |
2. Answers without refevant diagram/figure/circuit. wherever

necessary will not carry any marks.
numerical problems without writing

Direct answers to the : .
3 b nd detailed solutions will not carry

the relevant formula a
any marks.

PART-A
I Answer any ten of the following questions . (10 x 1 =10)
1) Name_the'apparatus _uséd_to detect'electri.c': charge on a b_ody.
~ 2) Define ‘electric dipole moment’;'

3) 'St_ate ohm's law. -

4) The resistance of a 'ca.rboh"resistor ' '
: | with four coloured ri i
(500+50)Q. Identify the colour of fourth ring. B fings

5) Whatis the niagnitude o'f.the : ic o
\ : magnetic - . »
anti-parallel o a uniform magneti?: el d,jorce on a charged particle moving

. 6)  Define the magnetic declination at a place on the Earth
7) MEntion the significance of Lenz's Jaw

'8) Write the expressi
. pression fo
LC circuit. " the natural frequency of oscillations in an



9)
10)

11)

12)

13)
14)

15)

Answer any five of the following gquestions :

16)

17)

-

33 (NS)

Write the relation betw

N GB | { »
fields in an Gleclromag n the magnitude of the clectric and the magnetic

netic wave.

Name the type
of ele : , ,
gamma rays. ectromagnetic rays lying hetween ultraviolet and

What are coherent sources of light?

How does the resolving power of a telescope change on increasing the

‘diameter of the objective lens?

What is meant by the ionisation energy of an atom?
Give an example for elemental semiconductor.

Draw the logic symbol of NOT-gate.

PART - B

(5x 2 =10)

What are polar and non-polar molecules?

Show with schematic grapns, variation of resistivity with absolute
ow

temperature for

-

a) Nichrome and

b) Silicon
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M.

18)

19)

20)

21)

22)

23)

24)

25)

Answer any five of the following questions -

26)

27)

o gy,

in 1 ms and induces 5
The current in a coil falls from 25 mﬂéftge’“;if N gpye
of 10 Vin it. Find the self-inductance

Give the working principle of AC generator. Why the current generateyq by

itis called alternating current?
What is displacement current? Write its expression.
Give the reasons for the following statements :

a) The sun is visible a little before the actual sunrise and until g [y,
after the actual sunset.

b) The sky appears blue.
Write any two uses of polaroids.

What are de Broglie waves? Name an experiment which verified the wave
nature of electrons.

Draw the labeled diagram representing the schematic. arrangement of
Geiger-Marsden experiment for alpha-particle scattering.

Give any two advantages of LEDs over conventional incandescent low
power lamps.

PART-C
Mention the three factors on which the . _ ) el
plate capacitor depends. Capacitance of a dielectric para

Derive the expression for the drift velog; ‘
elocity ; n
terms of their relaxation time. locity of electrons in a conductor |



MMMMWINM

28) Write the two reagq
used as an ammet
into an ammeter,

-11-
33 (NS)

ns to show .
er. Give thgtant-; the galvanometer as such can not be
ethod of converting the galvanometer

g) Listanyt '
29) y three properties of ferromagnetic substances

- 30) Write any three

aDplicat . | . .
used. | pplications in which advantage of eddy currents aré

enti '
31) Mention any three sources of energy loss in an actual transformer.

32) USIrl‘ng Hl%lygen’s principle, show that the angle of incidence is equal to the
232 :Ceo reﬁectlon,' when a plane wavefront is reflected by a plane

33) Write the thr_ee postulates of Bohr model of the hydr.og.jeln atom.’

34) Define ‘mass defect’ and ‘binding energy’ of a nucleus. Writ_e the relation
between them. | S - o

35) Give any three differences between intrinsic' and extrinsic

semiconductors.

PART-D

IV, Answer any two of the following questions: | (2x5=10)
36) What is an electric ﬂelld line? Write the four géneta1 properties of electric
field lines. |

37) Using Kirchhoff's rules, obtain the expression for the balancing condition
sing Ki . , OV | _ _
of Wheatstone bridge-



iy,

a diagram, derive the expression for the torque on 4
aced in a uniform magnetic field.

33 (NS) |
38) With the help of
rectangular loop pl

39) I'Derive the expression for the magnitude of the magnetic field at g Poing
on the axis of a current carrying solenoid. Hence show that it is equivalen

to a bar magnet.

V. Answer any two of the following questions : | | (2x5= 10)

. 40) Show that the current lags the voltage by g in an AC circuit containing a

pure inductor. Draw the phasor diagram for it.
41) Derive lens maker's formula for a convex lens. -

42) Define photoelectric work function. Write 'thé four experimental
observations of photoelectric effect. ' - '

43) What is rectifier? With the suitable circuit diagrah; exbiain the working of

P-n junction diode as a full-wave rectifier. Draw the input and the output
. waveforms. - _

VI. Answer any thré_e of the following questions : (3 -x 5=15) |

44) Two small charged spheres having charges of 2x107°C and 3x107°C




i Hl

45) A charge of 8
mC js lo
cated at the origin. Calculate the work done in

taking a small
Charge of -
B(O 4em, 0) via ge of -2x10-8¢ from 4 bo

a point CBem, 4¢m 0 point A(3cm, 0, D) to a point

-13. .
33 (NS)

Given :

4re, N g.x 10°Nm?c2.

46) In the following circuit, find the current |

47) A circular copper coil of mean radius 6. 284 cm has 20 turns. If a current
of 2A is passed through this coil, find the magnitude of the magnetlc field
at its centre. Also find the magnetic dipole moment of this current coil.

Given : gp=47x107 Hm™".

48) A ray of light passes through an eqmlateral glass prism such that the
refracted ray inside the prism is parallel to its base Calculate the

a) angle of deviation of the ray and

b) speed of light ray inside the prism.

3

the refractive index of glass = = and the speed of light in

Given . 2

-1
vacuum = 3x10°ms™".
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49)

50)

-14-
. Inim LT

Two slits separated by 1 mm in Young's double slit eicporlment aro
iluminated by the violet light of the wavelength 400 nm. The Interfereney
fringes are obtained on the screen placed at 1 m from the slits, Find thq
fringe width. If the violet light is replaced by the red light of the wavelengt
700 nm, find the percentage change in fringe width.

The normal activity of living carbon_ (C-14) containing matter ig found to
be about 15 deqays perl minute per gram of carbon. A specimen found in
an archaeological excavation has an activity of 1.5 decays per minute per
gram of carbon matter. Estimate the age of the specimen.

Given : the half-life of carbon (C-14) is 5730 years.
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(English Version)

All Parts A to D are compulsory. Part — E is only for visualiy
challenged students.

-

Instructions :
2. For Part - A questions, first written answers 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 relevant
formula and 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 x 1 =15)

1) A point charge g, exerts a force F on another point charge q,
when placed at a fixed distance. If another point charge g,is brought near
q,. the force on q, due to g, :

a) increases

b) decreases
C) may increase or decrease

d) does not change

2)  Equipotential surfaces for an isolated point charge are in

shape.
a) spherical
b) planar

¢;  cylindrical

d)  conical
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3) Resistivity of a metal wire depends on its :
a) area of cross-sectign b) length
c) material d) volume

Igr?ﬂ E}:I?Wing table lists magnetic fields due to different current
lists gx ations. Column - | lists the current configurations and Column — I
Pressions for magnetic fields. Symbols have usual meanings.

Column - | Column =1l

i) Atadistance r from an p) B = uyni
infinitely long straight wire.

g=t

)  Atthe centre of a circular  q) 2
r

current loop of radius r.
i) Atthe centreofacurrent r) B= Kl
2rr

carrying solenoid.

Match the current configurations in Column - | with the correct magnetic
field expressions in Column — |1

a) ()= (p) (i) = (q), (iit) - (r)
b) (i) —(n). (ii) - (q), {iii) - (p)
c) (i) = (r). (i) - (p), (iii) - (q)
d) (i)~ (q), (ii) = (), (iii) - (p)

‘The net magnetic flux through any closed surface is zero'. This law is

called
a) Gauss'lawin electrostatics
b) Gauss'law in magnetism

c) Ampere’s circuital law

d) Faraday’s law of electromagnetic induction
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Consider the following statements :
A.C. Generator works on the principle of

Statement — 1.
electromagnetic induction

In an A.C. Generator , as the armature is rotated in a
uniform magnetic field , the magnetic flux linked with the
coil changes which induces an emf in the coil.

Statement — 2:

Among the above two statements :
a) Both Statements are true
b) Both Statements are false

c) Statement-1is true and Statement-2 is false

d) Statement-1 is false and Statement-2 is true

The variation of voltage and current through an a.c. circuit with time is as
shown in the figure.

vori VOLTAGE (v)
Uy CURRENT (i

;'” ::--
}é \ ot -

Along with the a.c. source, the circuit :

a) has a series combination of resistance and capacitance
b)  has only inductance

C) has only capacitance

d)  may have only resistance or may have a suitable series combination
Ofinductance (L), capacitance (C) and resistance (R)
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8)

10)

11)

12)

33 (NS)
Transformer cor
due to ©S are usually laminated. This is to reduce energy l0ss
a) flux leak

age b)  winding resistance
¢) eddy eurrents d) hysteresis

‘Ampere-M . _ . _
P axwell Law’ is written as (symbols have usual meanings) :
=

a .l = ; d R b
) ﬁB d! ﬂ0!+ﬂD€0 _g;g b) §Bd!:1fgf+fog(;_f‘

do,

Final image _of a real object formed by a compound microsccpe 1S
with respect to the object.

a) real, inverted and magnified

b) virtual, erect and magnified
c) virtual, erect and diminished
d) virtual, inverted and magnified

Which one of the following statements is WRONG about interference of
light?
Light waves of same wavelength coming from two independent

a)
sources can be coherent and can produce interference

b) When the path difference between two interfering waves in ni,
bright fringe is produced (Here n=0,12 ... and 4 s the

wavelength of light)
When the phase difference between two interfering waves is

c)
(2n +1) xr, dark fringe is produced (Here n=0,1.2,.)

d) In Young's double slit experiment, dark and bright fringes are equally

spaced

A ball is dropped from a certain height and it falis freely under gravity.
During the fall, the de Broglie wavelength associated with it -
b) keeps decreasing

d) may increase or decrease

a) keeps increasing

c} iszero


https://www.karnatakaboard.com/

33 (NS)

13)

14)

15)

16- A

In Rutherford's «-ray scattering experiment, a-particles of specific
energy are projected towards a thin gold foil. If the impact parameter for
the a-particles is zero, the angle of scattering is

a) =0 | b) &=90°

c) 6=180° d) 6=45

Binding energy per nucleon of a nucleus is a measure of its

a) radius b) mass

¢) volume d) stability

The energy gap for silicon is :

a) 072eV b) 1.1eV

c) 3eV d 5eV

Il Fill in the blanks by choosing appropriate answer given in the bracket for

all of the following questions :

(5%1=5)

(diamagnetic, ferromagnetic, instantaneous, transverse, force, torque)

16)

An electric dipole placed in a uniform electric field experiences a net

Water is an example for material.

When a rod is inserted into a coil, its self-inductance
increases.

Polarization of light shows that light is a wave,

Photoelectric effect is afan effect.
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PART - B
. Answer any five of the following questions (5x2=10)

21) Define electric i
What happensﬁotenhal ooy ofa system of charges
when the distagcthe Potential energy of a systém of two unlike charges
external electric fie?d )b?etween them is increased (assume fhere 15 e

22) List any two limitations of Ohm’s law

23)  Write the i

) expression for Lorentz force and explain the terms.

24)  State Lenz's law. What is its significance?

25)  Give any two uses of microwaves.

26) How ar:: focal _Iength (f) and radius of curvature (R) of a spherical mirror
related? What is the sign of focal length of a convex mirror?

27)  Mention the conditions for total internal reflection.

28)  An intrinsic semi conductor crystal is doped with pentavalent atoms has

Iv. Answer any five of the following questions :

29)
30)

31)

an electron concentration of 5x10%m=. If, at thermal equilibrium, the
intrinsic concentration n, =1.5x10'®m™, find the hole concentration.

https://www.karnatakaboard.com
PART-C

(5x 3 =15)

Mention three properties of electric field lines.
Derive the expression for the equivalent capacitance of two capacitors

connected in parallel.
Explain with a circuit diagram, how a galvanometer can be converted into

voltmeter.
Define the terms :
a) Magnetization

b) Magnetic permeability and

c) Magnetic susceptibility.
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33) Derive the expression for motional emf induced in a rod moving

uniform magnetic field.

34) When a light radiation of energy 3eV falls on a metal- surface,
phatoelectrons with a maximum Kinetic energy 1 eV are emitted from
"the surface. Find the threshold frequency for the metal surface.

(Given : Planck’s constant, h=6.63x10"Js; Charge on the electron

e=1.6x10"°C).
35) State the postulates of Bohr's hydrogen atom model.
36) Write any three properties of nuclear force.
PART -D
V. Answer any three of the following questions : (3x5=15)

37) Derive the expression for the electric potential at a point due to a point
charge.

38) Arrive at the condition for balance of a Wheatstone’'s network using
Kirchhoff's rules.

39) Obtain the expression for the force per unit length between two infinitely
long straight paraliel current carrying conductors placed in vacuum.
Hence define the unit ‘ampere’.

40) a) State Huygen's principle. (1)
b) Prove Snell's law of refraction using Huygen's principle by
considering refraction of a plane wave by a surface. (4)

41) a)  What is a rectifier? (1)

b)  With the help of a circuit diagram, input and output waveforms,
explain the working of a full wave rectifier. (4)
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(2 x5=10)

Answer any two of the following questions :
42) A uniformly charged spherical shell of radius 10 cm has a surface charge
density of 16 zcm . Find the electric field due to the shell at a distance

43)

44)

45)

of

a)

b)

20 cm from the centre of the shell.

5 cm from the centre of the shell.

Two identical cells each of emf 15 V either connected in series or connected
in parallel across an external resistance of 5Q produce the same current

through the resistor.

a)

b)

Calculate the value of internal resistance of the cell.

Find the current through the external resistor in either case.

A series LCR circuit with L =0.5H and R=1009Q is connected to a
200 V, 50 Hz a.c. supply.

a)

b)

Calculate the value of capacitance of the capacitor that drives the
circuit into resonance.

Find the value of voltage across the inductor at resonance.

An object of height 1 mm is kept perpendicular to the axis of a thin convex
lens of power +10 D. The distance between the object and the lens is

15 cm. Find the position and height of the image formed.

PART - E

(For Visually Challenged Students only)

7)

When a.c. is passed through an a.c. circuit, it is observed that the voltage
and the current are in phase. Along with the a.c. source, the circuit

a)

has a series combination of resistance and capacitance.

has only inductance.

has only capacitance.

may have only resistance or may have a suitable series combination
of inductance (L), capacitance (C) and resistance (R).
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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

I PU PHYSICS MODEL PAPER 23-24 Page 1



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 iscalled
(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, _0#1
state corresponding to the impurity present in it. The impurity I
present in it can be E,
(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

16.

17.
18.

19.
20.

21.
22.

23.

24,
25.
26.
217,
28.
29.

the following questions: 5x1=5

( maximum, decrease, thermonuclear fusion, generator, increase, cell)

A convenient way to increase the current sensitivity of a galvanometer is to the number of

turns of the coil.

The device used to convert mechanical energy into electrical energy is called a

If two waves coming from two coherent sources superpose at a point in phase, then the intensity of
light at that point is

The source of energy output in the interior of stars is

The width of depletion region of a pn-junction diode will on increasing the forward bias
voltage.
PART -B
. Answer any FIVE of the following questions: 5x2=10
Mention any two basic properties of electric charges.

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.

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.

State and explain Gauss’s law in magnetism.

Mention any two factors on which self inductance of a long solenoid depends.
Briefly explain the construction of a transformer.

What is displacement current? Give expression for the same.

Write the two conditions required for total internal reflection.

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.
31.
32.
33.

34.

State and explain Coulomb’s law. Define ‘1 ¢oulomb’.
Obtain the expression for potential energy of an electric dipole placed in a uniform electric field.
Mention three limitations of Ohm’s law.

Obtain an expression for the radius of circular path taken by a charged particle moving perpendicular to

a uniform magnetic field.

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=5Qand 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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(English Version)

Instructions : 1.  All Parts are compulsory.

2. Answer without relevant diagram/figure/circuit wherever
necessary will not carry any marks.

3. Numerical prbblems solved without writing the relevant
formulae carry no marks.

PART - A

Answer all the following questions : (10 x 1 =10)

1)

2)

3)

D)

6)

7)
8)
9)

10)

:Write the Sl unit of electric flux.

Graphically represent the variation of resistivity of a semiconductor with
absolute temperature.

Give any one use of electromagnet.
What is the signi'ficance of Lenz’s law?
How does capacitive reactance vary with frequency?

Arrange the followihg electromagnetic waves in ascending order of their
wavelength :

Radio waves, Gamma rays, Infrared waves, X-rays.
Why does sky appear blue?

Mention a method to increase the resolving power of a microscope.

Write the nuclear reaction equation for alpha decay of 28U .

- Draw the logic symbol of NOR gate.
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PART - B

Il Answer any five of the following questions : (5% 2 =10)

11)

12)

13)

- 14)

15)
16)
17)

18)

State 'and explain Coulomb’s law in électrostaﬁcs.

A parallel plate capacitor with air between the plates has a capacitance C.

What will be the capacitance if

a) the disfance between the plates is doubled?

b)v the space between the plates is filled with a substance of dielectric
constant 57 | '

Write two Iimitations of Ohm’s law.

In a region, an electric field £=5x10°jNC™" and a magnetic field of

B=0.1kT are applied. A beam of charged particles-are projected along
X-direction.

Find the velocity of charged particles which move undeflected in this
crossed fields.

Define “retentivity” and “coercivity”.
Mention two sources of energy loss in transformer.
What is displacement current? Give the expression for it.

An alpha particle, a proton and an-electron are moving with equal kinetic
energy. Which one of these particles has the longest de Broglie
wavelength? Give reason. '
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PART-C -
ll. Answer any five of the following questions : ’ -~ (5x3=15)

19)  Establish the relation between electric field and electric potential.

20)  Derive the expression for the energy stored in a charged capacitor.

21)  Give the principle of cyclotron énd draw the neat labelled Schematic
diagram of cyclotron, ‘

22)  Mention three properties of djémagnetic materials.

23)  Arrive at the relation between focal length and radius of curvature of a
spherical concave mirror. ' [ -

24) Using Huygen’s principle, show that the angle of incidence is equal to the
angle of reflection when a plane wave front is reflected by a plane
surface.

25) Define work function. Write Einstein's phbtoelectﬁc equation and explain

: the terms.

26)  Give three differences between intrinsic and extrinsic semiconductors.

PART -D
Answer any two of the following questions : | ' (2x5=10)
oA ‘ . - L ne’r

27)  Derive the expression for conductivity of a material : & = ; where the
terms have their usual meaning. |

28)  Obtain the expression for the force between two straight long parallel
conductors carrying current. Hence define “ampere".

29)  With the help of a labelled diagram, derive the expression for
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instantaneous emf induced in an AC generator.
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V. Answer any two of the follo_wing questions | (2x5= 1>0).

o

31)

32)

Obtain the expression for the fringe width of interference fringes in
Young's Double slit experiment.

Using Bohr's postulates, derive the expression for the radius of n"
stationary orbit of electron in hydrogen atom. Hence write the expression
for Bohr radius.

‘What is rectification? Explain- the working of a p-n junction diode as a half

wave rectifier. Draw the input and output wave forms.

VI. Answer any three of the following questions : (3x5=15)

33)

34)

© 35)

Two point charges g, =54C and q, =—54C are located at A and B
separated by 0.2 m in vacuum.

a) What is the electric field at the midpoint O of the line joining the
charges? |

b) If a negative test charge of magnitude 2nC is placed at O, what is
the force experienced by the test charge? |

a) Three resistors 30, 40 ‘and 12Q are connected in parallel. What is
the effective resistance of the combination?

b) If the combination is connected to a battery of emf 6 V and internal
resistance 0.5Q, find the current drawn from the battery and

terminal potential différen-ce across the battery.

A series LCR circuit contains a pure inductor of inductance 5.0 H,
a capacitor of capacitance 20u F and a resistor of resistance 400Q.

a) Find the resonant frequency of the circuit.
b) Calculate the Quality factor (Q-factor) of the circuit.

c) Whatis the impedance at resonant-condition?
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. 36)

37)
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At what angle should a ray of light be incident on the face of an
equilateral prism, so that it just suffers total internal reflection at the other
face? The refractive index of the material of the prism is 1.5.

A copper coin has a mass of 63.0 g. Calculate the nuclear en’ergy' that

~would be required to separate all the neutrons and protons from each

other. The coin is entirely made of 53Cu atoms.

Mass of 53Cu atom = 62.92960 u
Mass of proton = 1.00727 u
Mass of neutfon =1.00866 u

Avogadro’s number = 6.022x1023
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