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( English Version )

General Instructions :

i) All Parts from A to D are compulsory. Part-E is only for visually
challenged students.

ii) For Part-A questions, first written answers will be considered for
awarding marks.

iii) Answers without relevant diagram / figure / circuit wherever

necessary will not carry any marks.

iv) 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 : 15x1=15
1.  The electrostatic force between two point charges does not depend on
a) Magnitude of charges
b)  Distance between the charges
c) Medium where charges are present
d) Mass of the charges

2.  The electrostatic potential due to an electric dipole at a point in the

equatorial plane is

a) Zero b) &s@s
dney r
o 2pcos 2 d) pcosH
Aney r ey r
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3. Column I contains graph of resistivity against temperature. Different

materials are listed in Column II. Identify the correct match.

Column I Column II
E
wd
| o
I o A. Semiconductor
E 0 50 150 150
Temperature T (K )}—>
g
a
=
II. i;, B. Copper
=
E 200 400 600 800
@ 1:00
Temperature T K |—>
P
L. C. Nichrome
Temperature T ( K )—
I II I
a B A C
b) B C A
C) C B A
d A C B

4. The magnetic field B at a distance R due to straight infinite wire,

carrying current i is equal to

i i
a) B=0 b) B=_10
4nR 4nR?
i i
¢ B=10- 4 B=-'0
27R 27'CR2
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11 of 16

S. The ratio of magnetisation to magnetic intensity is called
a) Magnetic permeability
b)  Relative magnetic permeability
C) Magnetic moment
d) Magnetic susceptibility
6. The magnitude of induced emfin a coil is equal to
a)  Magnetic flux through the coil
b)  Rate of change of magnetic flux through the coil
c) Electric flux through the coil
d) Rate of change of electric flux through the coil
7. Thick winding wires are used in transformers, to reduce the energy
loss due to
a) Flux leakage b) Eddy current
C) Resistance d) Hysteresis
8. When heavy metals are bombarded by high energy electrons, the
electromagnetic waves generated are
a) X-rays b)  Radio waves
C) Microwaves d) Infrared radiations
9. The working principle of optical fibres is
a) Reflection
b)  Refraction
c) Total internal reflection
d) Partial reflection and refraction
* 2531 O RO NRTE O
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10.

11.

12.

13.

14.

Polaroids are used in sunglasses to

a) Increase the intensity of incident light
b) Increase the frequency of incident light
c) Control the intensity of light

d) Control the velocity of light

The de Broglie wavelength of proton | kp] and an electron [ 2]

moving with same velocity is related as

a) Ao >xp b) A <A

p
c) A=A d 2, ZAL
p

Bohr's atomic model is called as
a) Plum Pudding model b) Quantum model
c) Nuclear model d) Vector atom model

When an electron makes a transition from higher non-radiating orbit
to another of lower orbit, then its kinetic energy [ K | and potential

energy [ U] are

a) K decreases and U increases
b) Both Kand U decrease

C) Both K and U increase

d) Kincreases and U decreases

The nuclides with different mass numbers but same number of

neutrons are called
a) Isotones b) Isotopes

c) Isobars d) Isomers

% 2531

IR 12 of 16
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15. The process of adding impurity to pure semiconductor is called
a) Biasing b) Doping
c) Rectifying d) Filtering

II. Fill in the blanks by choosing the appropriate answer given in the brackets

for all the following questions : Sx1=35
[ inertia, one, zero, photons, decreases, increases |

16. The magnetic flux through any closed surface is equal to ................. .
17. Self inductance L of a coil plays the role of ...................... .

18. Power factor of pure resistive circuit is equal to ....................... .

19. In single slit diffraction experiment of light, on either side of central

bright region the intensity keeps on ................... .

20. The particles of light energy are called ................... .

PART - B
[II. Answer any five of the following questions : S5Sx2=10
21. Explain the quantisation of charges.

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

capacitor depends.
23. State Kirchhoff's current law. What is the significance of this law ?

24. Calculate the magnetic field at the centre of circular coil of radius

3-14 m carrying a current of 2A. [ py =4nx 107" TmA™} |

25. What is an AC generator ? Why the current induced in it is called

alternating current ?

* 2531 IR 13 of 16
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26. What is displacement current ? Write its expression.

27. Write any two limitations of Rutherford's atomic model.

28. Name the majority charge carriers in
a) n-type of semiconductor
b)  p-type of semiconductor.

PART - C
IV. Answer any five of the following questions : S5x3=15
29. Write any three properties of electric field lines.
30. a) What are polar and non-polar molecules ?
b)  Write one use of electrostatic shielding.

31. With the circuit diagram explain the conversion of galvanometer into
voltmeter.

32. Write any three differences between diamagnetic and ferromagnetic
materials.

33. Current in the coil of 4H falls from SA to 2A. If the induced emf in the
coil is 20 V, calculate the time taken.

34. Name the two types of telescope based on the objective used. Also
mention any one factor on which magnifying power of telescope
depends.

35. List any three experimental observations of photoelectric effect.

36. What is nuclear fission and fusion ? Write any one neutron induced
fission reaction of 92U235 isotope.

* 2531 AT RO 14 of 16
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PART -D

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

37.

38.

39.

40.

41.

Obtain an expression for electrostatic potential due to point charge in

free space.

Derive an expression for effective emf and internal resistance of two

cells of different emfs and internal resistances connected in parallel.

a) Obtain an expression for radius of a charged particle moving

perpendicular to uniform magnetic field. 3

b)  What is the nature of force between two conductors carrying

parallel and antiparallel current. 2

a) Deduce the expression for resultant displacement when two

coherent waves superpose. 3

b)  Write the condition for constructive and destructive interference

in terms of phase difference. 2

What is rectification ? Explain the working of full wave rectifier with

neat circuit diagram. Also draw input and output waveform.

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

42.

43.

Two charges of equal magnitude +3nCare placed at two corners X

and Y of an equilateral triangle XYZ of side 10 cm. Find the
magnitude of resultant electric field at point Z. Also calculate the

force acting on a charge of magnitude + 2mC at Z.

The copper wire of length 5 m and radius 0-25 mm carries a current
S5A. The number density of electrons in copper wire is
8:5 x 1028 m 3. Calculate the time taken by an electron to drift from

one end to other end of the wire.

[ Charge of electron e = 1:6 x 10719¢ |

% 2531
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44. A series LCR circuit with R = 3Q, L = 127 mH and C = 398 uF is
connected to an AC source of peak value 284 V and frequency
50 Hz. Determine the rms value of current.

45. Double convex lens of radii of curvature 10 cm and 15 cm is placed
in air. Its focal length is 12 cm. Find the refractive index of material
of lens. Also find its new focal length when it is completely immersed
in liquid of refractive index 1-5.

PART - E
[ For visually challenged students only |

3. Column I contains the relation between variation of resistivity with
temperature. Column II contains the materials. Identify the correct
match.

Column I Column II
I. Resistivity increases non- A. Semiconductor
linearly with temperature
II. Resistivity increases linearly B. Copper
with temperature.
III. Resistivity = decreases  non- C. Nichrome
linearly with temperature
I Im m
a B A C
b) B cC A
C) C B A
d A C B
* 2531 AT RO 16 of 16
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(English Version)

General Instructions :

1 All parts (PART — A to PART — D) are compulsory.

2.  For PART - A questions, only the 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

33 Physics 01-2025.indd 9

any marks. .

PART - A

Pick the correct option among the four given options for all the following questions:

(15 x 1=15)

1) According to Gauss law in electrostatics, the electric flux through a closed surface

is equal to
a) qEO b) q/eo
C) Myl d) u%

2) The electric dipole moment per unit volume in a dielectric is called
a) Electric polarisation b) Electrification

c) Volume charge density d) Magnetisation

3) If a conductor at room temperature is heated, then its resistivity
a) decreases b) remains constant

c) becomes zero d) increases

oo I
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4) Statement (i): When two parallel wires hanging freely are connected in series to a

battery, they attract each other.

Statement (ii): Parallel wires carrying current in the same direction attract each

other.
Choose the correct option.
a) Both statements are correct. Statement (ii) is the explanation of Statement (i)
b) Both statements are correct. Statement (ii) is not the explanation of Statement (i)
c) Statement (i) is wrong but Statement (ii) is correct

. d) Statement (i) is correct but Statement (ii) is wrong

5) The ratio of magnetisation to magnetic intensity is
a) Relative magnetic permeability b) Magnetic dipole moment

c) Magnetic susceptibility d) Magnetic permeability

6) Lenz's law is a consequence of conservation of
a) energy b) linear momentum

¢) angular momentum d) charge

7) The motional emf induced in a straight conductor moving perpendicular to a

uniform magnetic field depends on
(i) strength of magnetic field
(ii) speed of the conductor

(iii) length of the conductor
a) Only (i) and (ii) b) Only (ii) and (iii)

c) Only (i) and (iii) d) All (i), (ii) and (ii)
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8) In a pure inductive circuit, the phase difference between the current and voltage is

s
a)m b)?

o d) -~
c)3 )6

9) The source of electromagnetic wave is

a) Stationary charge b) Charge in uniform motion
c) Accelerating charge d) Uniform electric field
10) For transmitting audio and video signals for long distances through optic fiber .

cables, the following phenomenon is used.
a) Total internal reflection b) Reflection

c) Refraction d) Interference

11) Match the Column-l and Column-Il correctly.

Column - | Column - 1l
(i) Interference (p) Restricting the electric
vibrations in a particular plane
(ii) Diffraction (9) Superposition of two coherent
waves
(iii) Polarisation (r) Bending of light around the

sharp edges of obstacles

a) (i) — (p); (i) — (r); (iii) — (q)
b) (i) = (q); (ii) — (p); (iii) - (r)
c) (i) = (r); (ii) = (p); (iii) - (q)
d) (i) = (@) (i) — (r); (iii) — (p)

oo [
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12) If a photon is moving in a region containing both electric and magnetic fields, then
itis
a) deflected by only electric field
b) deflected by only magnetic field
c) deflected by both electric and magnetic fields

d) neither deflected by electric field nor by magnetic field

. 13) The minimum energy required to free the electron from the ground state of the
hydrogen atom is
a) —13.6 eV b) 13.6 eV
c) 12.09 eV d)1.51eV

14) The volume of an atomic nucleus is directly proportional to
a) atomic number
b) mass number
¢) cube root of mass number

d) cube root of atomic number

15) The energy gap in conductors, semiconductors and insulators are E;, E, and E,

respectively. The relation between them is
a) E,<E,<E; b)E,>E,>E,

¢)E,<E,>E, d)E,=E,=E,
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Il. Fill in the blanks by choosing appropriate answer given in the bracket for all the

following questions: (5x1=5)
[Magnetic flux, matter, normal, electric flux, mutual induction, transverse]

16) At the surface of a charged conductor, the electrostatic field must be to

the surface at every point.
17) The net through any closed surface is zero.
18) A transformer works on the principle of

19) The polarisation of light can be successfully explained on the basis of

nature of light. .

20) The wave associated with moving material particles is called waves.
PART - B
lll. Answer any five of the following questions: (5x2=10)

21) State Coulomb's law in electrostatics and write the Coulomb's law in vector form.
22) Draw the Wheatstone bridge circuit and write the condition for its balance.

23) Discuss any two cases in which the magnetic force on a charged particle in a

magnetic field is zero.

24) Kamala peddles a stationary bicycle. The pedals of the bicycle are attached to a
100 turn coil of area 010 m2. The coil rotates at an angular frequency of  rad/s and
itis placed in a uniform magnetic field of 0.01 T perpendicular to the axis of rotation

of the coil. Calculate the maximum voltage generated in the coil.
25) Write any two uses of X-rays.

26) Mention the expression for refractive index of a glass prism and hence explain the

terms in it.

ero. I
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27) Draw a labeled ray diagram for the formation of image at near point by a

compound microscope.

28) Write any two differences between p-type and n-type semiconductors.

PART -C
IV. Answer any five of the following questions: (5 x 3=15)
29) Mention the basic properties of electric charge.

30) Derive an expression for potential energy of system of two charges in the absence
. of external electric field.

31) Define current sensitivity of a galvanometer. Explain with a relevant diagram, the

conversion of galvanometer to ammeter.
32) Write any three differences between diamagnetic and ferromagnetic materials.

33) Consider a coil of self-inductance L carrying a current . If the current in the coil

starts changing, then arrive at the expression for emf induced in it.
34) Write any three experimental observations of photoelectric effect.

35) Give de Broglie's explanation of Bohr's second postulate of quantisation of angular

momentum.

56
36) Calculate the mass defect and binding energy (in MeV) of the nucleus - Fe from the

following data.
m = 1.007825 u
m_=1.008665 u

56
m ( » Fej =55.934939 u.
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PART - D

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

37) Define capacitance. Derive an expression for capacitance of a parallel plate

capacitor with air between the plates.

2
38) Derive the expression for conductivity of a material ¢ = ner , Where the symbols
m
have their usual meaning.
39) a) State and explain Ampere's circuital law. (2)

b) Obtain an expression for the magnetic field of a current carrying solenoid. (3)

40) a) What is a wave front? () .

b) Prove Snell's law for refraction of plane waves in denser medium using

Huygen's principle. (4)

41) What is rectification? With a neat diagram, explain the working of p-n junction diode

as full wave rectifier and hence draw input and output wave forms.

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

42) Two-point charges q, = 3 pc and q; = —3 pc are located 20 cm apart in vacuum.

a) What is the electric field at the midpoint 'O' of the line AB joining the two

charges?

b) If a negative test charge of magnitude 1.5 x 107° C is placed at this point, what

is the force experienced by the test charge?

43) Two cells of emf 2V and 3V each having internal resistance 1Q are connected in

parallel combination so as to send the current in the same direction.

a) Calculate the equivalent emf and equivalent internal resistance of the

combination.

b) If this combination is connected across an external resistor of resistance 2Q,

then determine the terminal potential difference across the resistor.

oo [
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44) An a.c. source of emf, € =282 sin 100 =t volt is connected to a series LCR circuit with
40 10
L= - H, C = - MF and R = 2kQ. Calculate the frequency of a.c. source and

impedance of the circuit.

45) A red image of an object is formed at a distance of 20 cm from a lens in air. On
placing another lens in contact with the above lens, the image gets shifted 10 cm

towards the combination. Determine the focal length of second lens.
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(English Version)

General Instructions :

1 All parts from A to D are compulsory. PART — E is only for Visually-Challenged Students.

2. ForPART — A questions, only the first written answers will be considered for evaluation.

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

33 Physics 04-2025.indd 9

will not carry any marks.

PART - A

Pick the correct option among the four options for ALL of the following questions:

(15 x 1= 15)

1) According to Coulomb's law, electrostatic force F between two point charges

separated by the distance r varies as

a)Fa% b)For
1 2
c)Foc—2 dFar

r

2) The maximum electric field that a dielectric medium can withstand without

breakdown of dielectric property is
a) dielectric constant b) dielectric strength
c) dielectric polarization d) electrical susceptibility
3) The electric current per unit area of cross-section of a conductor is called
a) Conductivity b) Resistivity

c) Current density d) Mobility

oo I
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4) A Galvanometer which is converted to ammeter has
a) low resistance in series b) low resistance in parallel

¢) high resistance in series d) high resistance in parallel

5) The substances which have the tendency to move from stronger to weaker part of

external magnetic field are

a) Diamagnetic b) Ferromagnetic
c) Paramagnetic d) Ferro and Paramagnetic
. 6) Along straight wire having increasing current at steady rate is placed along the axis

of a circular metal ring as shown in the figure. When viewed from above towards

the ring, the wire

>

a) induces clockwise current in the ring

b) induces anti-clockwise current in the ring
c) does not induce current in the ring

d) induces current in the ring which changes its direction with respect to time

7) A transformer works on the principle of
a) Mutual induction
b) Self induction
c) Force on coil in magnetic field

d) Torque on coil in magnetic field
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8) The existence of electromagnetic waves by a set of equations was given by
a) Michel Faraday b) Andre Ampere

c) Albert Einstein d) JC Maxwell

9) The relation between focal length f and radius of curvature R of a spherical mirror

is
a)R=f b)R= 1
2
R 1
i=R d)f=L
of=3 =g

10) Statement | : Wave fronts obtained from a point source of light in an isotropic

medium are always spherical at finite distance.

Statement Il : Speed of light in an isotropic medium is constant.
a) Only Statement | is correct

b) Only Statement Il is correct

c) Both Statement | and Statement Il are wrong

d) Both Statement | and Statement Il are correct

11) Which of the following phenomenon confirms the transverse nature of light waves?
a) Diffraction b) Polarization
c) Interference d) Reflection

12) Emission of electrons from a metal surface by heating is called as
a) Photo-electric emission b) Field emission

c) Secondary emission d) Thermionic emission

oo [
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13) Bohr's atom model is applicable to only
a) Hydrogen atom b) Gold atom

c) Silver atom d) Oxygen atom

14) Match the following columns:

Column - | Column - 1l
a) Isotopes i) Nucleii having same number of
neutrons
b) Isobars ii) Nucleii having same number of
protons
c) Isotones iii) Nucleii having same number of
nucleons
a)a—ii,b—iii,c—i b) a —iii, b —ii,c —i
c)a—ii,b—i, c—iii d)a —iii,b—i, c—ii

15) The impurity atoms added to a pure semiconductor crystal to convert it into p-type

semiconductor are
a) tetravalent b) trivalent
c) pentavalent d) hexavalent

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

following: (5x1=5)
[electrostatic potential, refraction, reflection, Iron, linear, zero]

16) In a charge distribution, the ratio of electric charge to the length is charge

density.

17) is equal to work done to transfer unit positive test charge from infinity to

a point in electric field opposite to field.

18) An example for ferromagnetic substance is
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19) The phase difference between peak value of voltage and current in a pure resistive

circuit is
20) The bottom of a tank filled with water appears to be raised, it is due to of
light.
PART - B
lll. Answer any five of the following questions: (5x2=10)

21) Give any two properties of electric field lines.

22) Find the force on a point charge 2 x 107°C, placed at a point in a uniform electric

field of 0.8 NC™'. .

23) State Kirchhoff's rules of electrical networks.

24) Mention any two factors on which current sensitivity of a galvanometer depends.
25) Draw a neat diagram of a simple a.c. generator and label the parts.

26) Write the expression for average power in an a.c LCR circuit and explain the terms.
27) Mention any two uses of infrared radiations.

28) a) Draw a diagram of unbiased depletion region of p-n junction showing immobile

charges.

b) What is meant by rectification?

PART -C
IV. Answer any five of the following questions: (5 x 3=15)
29) a) What is meant by an equipotential surface?
b) Draw equipotential surfaces for uniform electric field and a point charge.

30) Derive an expression for magnetic field due to a straight infinite conductor carrying

current using Ampere's circuital law.

ero. I
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31) Define a) magnetic susceptibility and b) magnetic relative permeability and write

an expression relating them.
32) a) What is meant by electromagnetic induction?
b) State and explain Faraday's law of electromagnetic induction.
33) Calculate resonant angular frequency of a series LCR a.c. circuit.
Given R=100Q L=10mHand C=1.0 nF

34) Write the two conditions for total internal reflection of light and mention its one

technological application.

35) Deduce an expression for total energy of electron in an orbit of hydrogen atom in

. terms of radius of orbit.

36) a) What is meant by Nuclear fusion? Explain.

b) Why it is called thermonuclear reaction?

PART -D

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

37) Deduce an expression for electric field at a point outside a thin uniformly-charged

spherical shell using Gauss's law.

38) Obtain an expression for electrical conductivity of conducting electrons in a metallic

conductor in terms of charge (e) and mass (m) of the electrons.

39) Derive an expression for magnetic field at a point on the axis of a circular current

loop.

40) a) Prove Snell's law of refraction of light, when a plane wavefront passes from

rarer to denser medium. (3)
b) Mention any two uses of polaroids. (2)
41) a) Explain the classification of solids using band theory. (3)

b) Give any two differences between intrinsic and extrinsic semiconductors.  (2)
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VI. Answer any two of the following questions: (2 x5=10)
42) A network of four QuF capacitors is connected to a 300V supply as shown in figure.
Determine a) Equivalent capacitance of the network and
b) The charge on each capacitor.

B | C

A | | D
oy -

43) Two cells 8V, 1Q and 10V, 2Q are connected in parallel such that they send currents

in the same direction through an external resistance 20Q. Find the current and

potential difference across 20Q.

44) A sharp object of height 3.0 cm is placed at 21 cm in front of a convex lens of focal
length 14 cm. Find the position and magnification of the image. What happens to

the height of the image if the object is moved further away from the lens?

45) The work function of a metal is 2.20 eV when radiation of frequency 6.50 x 10"*Hz
incident on the metal surface photo emission of electrons occurs. Calculate
a) energy of incident photon and b) stopping potential of photoelectrons.

(Given h =6.63 x 1034 Js and e = 1.6 x 107'°C)

oo [
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PART - E
[FOR VISUALLY-CHALLENGED STUDENTS ONLY]

6) A long straight wire having increasing current at steady rate is placed along the axis
of a circular conducting ring with plane of the ring perpendicular to the plane of paper.

When viewed from above towards the ring, the wire
a) induces clockwise current in the ring

b) induces anti-clockwise current in the ring

c) does not induce current in the ring

. d) induces current in the ring, which changes its direction with respect to time.

42) Four 9 uF capacitors are connected at each side of a square. A 300V supply is connected

across adjacent corners of the square.
Determine a) Equivalent capacitance across adjacent corners of square and

b) the charge on each capacitor.
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GOVERNMENT OF KARNATAK A&
KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
MODEL QUESTION PAPER-1 2024-25

11 PUC - PHYSICS (33)

Time: 3 hours. Max Marks: 70

No of questions: 45

General Instructions:

1. All parts A to D are compulsory. Part-E is only for visually challenged students.

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 relevant formula and 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. The S.I. unit of electric charge is
(A) coulomb metre (B) coulomb per metre (C) coulomb (D) per coulomb

2. The angle between equipotential surface and electric field is
(A) 90° (B) 0° (C) 180° (D) 45°
3. Statement-1: The resistivity of metals increases with increase in temperature.
Statement-II: Increasing the temperature of metals causes more frequent collisions of electrons.
(A) both I and II are true and II is the correct explanation of 1.
(B) both I and II are true but II is not the correct explanation of L.
(C) Lis true but Il is false.
(D) both I and II are false.
4. A moving coil galvanometer can be converted into a voltmeter by connecting
(A) a low resistance in parallel with galvanometer.
(B) a low resistance in series with galvanometer.
(C) a high resistance in parallel with galvanometer.
(D) a high resistance in series with galvanometer.
5. When a bar magnet is suspended freely, it points in the direction of
(A) east-west (B) north-south
(C) northeast-southeast (D) northwest-southwest

6. The energy stored in an inductor of inductance L in establishing the current I in it is

(A)5LI (B) LI2 (C) LI (D)5 LI?
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7. The direction of current induced in the loop ‘abc’ shown in the figure is
(A) along ‘abc’ if I is increasing
(B) along ‘abc’ if I is decreasing Qb
(C) along ‘acb’ if I is increasing 2 - J
(D) along ‘acb’ if I is constant

8. An ideal step-up transformer decreases

(A) current (B) voltage (C) power (D) frequency

9. The displacement current is due to
(A) flow of electrons (B) flow of protons
(C) changing electric field (D) changing magnetic field
10. An object of finite height is placed in front of a concave mirror within its focus. It forms
(A) a real enlarged image (B) a real diminished image
(C) a virtual enlarged image (D) a virtual diminished image

11. A beam of unpolarised light of intensity I, is passed through a pair of polaroids with their

pass-axes inclined at an angle of 0. The intensity of emergent light is equal to

(A) I, cos? 0 (B) I, cos 0 (C) Zcos (D) 2cos? 6
12. Emission of electrons from a metal surface by heating it is called

(A) photoelectric emission (B) thermionic emission

(C) field emission (D) secondary emission

13. When alpha particles are passed through a thin gold foil, most of them go undeviated because
(A) most of the region in an atom is empty space
(B) alpha particles are positively charged particles
(C) alpha particles are heavier particles
(D) alpha particles move with high energy
14. Nuclei with same atomic number are called
(A) isotopes (B) isobars (C) isomers (D) isotones
15.The column-I is the list of materials and the column-II, the list of energy band gaps Eg.

Identify the correct match.

Column-I Column-II
(1) conductors (@ Eg <3eV
(i1) insulators (b) Eg =0eV
(ii1) semiconductors | (¢) E; > 3 eV

(A) () - (a), (i1) - (b), (iii) - (¢) (B) (1) - (b), (i) - (a), (iii) - (c)
(©) (@) - (), (iD) - (a), (i) - (b) (D) (@) - (b), (ii) - (c), (iid) - (a)
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I1. Fill in the blanks by choosing appropriate answer given in the bracket for ALL

16.
17.
18.
19.
20.

I11.

21.
22.
23.

24,

25.

26.

27.
28.

IVv.

29.
30.
31.
32.
33.

34.
35.
36.

the following questions: 5x1=5

(photon, polar, zero, infinite, phase, phasor)

A molecule possessing permanent dipole moment is called molecule.

The net magnetic flux through any closed surface is

A rotating vector used to represent alternating quantities is called
A wavefront is a surface of constant

In interaction with matter, light behaves as if it is made up of packet of energy called

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

State and explain Gauss’s law in electrostatics.

Define drift velocity and mobility of free electrons in conductors.

A long air-core solenoid of 1000 turns per unit length carries a current of 2 A. Calculate the magnetic
field at the mid-point on its axis.

Give the principle of AC generator. Why is a current induced in an AC generator called alternating
current?

Write any two uses of ultraviolet radiations.

Name the objective used in

a) refracting type telescope and

b) reflecting type telescope.

Write the two conditions for the total internal reflection to occur.

Name the majority and the minority charge carriers in n-type semiconductor.

PART -C

Answer any FIVE of the following questions: 5x3=15

Write any three properties of electric field lines.

Obtain the expression for the effective capacitance of two capacitors connected in parallel.

What is Lorentz force? Write its expression and explain the terms.

Write any three differences between diamagnetic and paramagnetic materials.

Describe an experiment to demonstrate the phenomenon of electromagnetic induction using a bar
magnet and a coil.

Give any three results of experimental study of photoelectric effect.

Write the three postulates of Bohr’s atom model.

Find the energy equivalent of one atomic mass unit, first in joule and then in MeV.

Given: 1u = 1.6605 X 1072 kg,e = 1.602 X 1071° C and ¢ = 2.9979 X 108 m s~ 1.
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PART -D
V. Answer any THREE of the following questions: 3x5=15

37. Derive the expression for the electric field at a point on the axis of an electric dipole.

38. Two cells of different emfs and different internal resistances are connected in series. Derive the
expression for effective emf and effective internal resistance of the combination.

39. Derive the expression for the magnetic field at a point on the axis of a circular current loop.

40. a) Two coherent waves of a constant phase difference undergo interference. Obtain the expression for
the resultant displacement. Q)
b) Write the conditions for constructive and destructive interference in terms of phase difference. (2)

41. What is a rectifier? Explain the working of a full-wave rectifier using a neat circuit diagram.

Draw its input-output waveforms.
VI. Answer any TWO of the following questions: 2x5=10

42. a) Calculate the potential at point P due to a charge of 400nC located 9 cm away.
b) Obtain the work done in moving a charge of 2nC from infinity to the point P. Does the answer
depend on the path along which the charge is moved?

43. In the following network, find the current I5.

10 Q 100
~WWW I WWW\A
L] 3 -1
5Q
LY A +15)
M ———— VAW
1A4 200 50 v

44. An AC source of frequency 50Hz is connected in series with an inductor of 1H, a capacitor of 90uF and
a resistor of 100€Q2. Does the current leads or lags the voltage? Calculate the phase difference between
the current and the voltage.

45. An equilateral prism is made of glass of unknown refractive index. A parallel beam of light is incident

on a face of the prism. The angle of minimum deviation is 40°. Find the refractive index of the material
of the prism. If the prism is placed in water of refractive index 1.33, find the new angle of minimum

deviation of a parallel beam of light.
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PART - E
(For Visually Challenged Students only)

7) A circular conducting loop is placed in the plane of the paper to the right of a long straight

conductor carrying current I in the upward direction. The direction of current induced in the

loop is
(A) clockwise if I is increasing (B) clockwise if I is decreasing
(C) anti clockwise if I is increasing (D) anti clockwise if I is constant

43) In a Wheatstone bridge, AB = 10Q , BC = 10Q , CD = 5Q and DA = 20Q are connected in cyclic

order. A galvanometer of 2Q is connected between B and D. A current of 1A enters at A and leaves the

network at C. Find the current through the galvanometer.

fkkdd
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GOVERNMENT OF KARNATAK A&
KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD

MODEL QUESTION PAPER-2 2024-25
Il PUC - PHYSICS (33)

Time: 3 hours. Max Marks: 70

No of questions: 45

General Instructions:
1. All parts (A TO D) are compulsory. PART-E is only for visually challenged students.
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 relevant formula and 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
1. ‘The total electric flux through a closed surface in air is equal to — times the total charge
&

enclosed by that surface’. This is the statement of

(A) Coulomb’s law in electrostatics (B) Gauss’s law in magnetism

(C) Gauss’s law in electrostatics (D) Ampere’s circuital law

2. The electric potential due to a negative point charge at a distance ‘r’ is

. . . 1 . . . 1
(A) positive and it varies as — (B) positive and it varies as —
r r
) . . 1 ) . . 1
(C) negative and it varies as —- (D) negative and it varies as —
r r

3. Identify the WRONG statement from the following
(A) The drift speed acquired by free electrons per unit electric field is called mobility.
(B) The conductivity of semiconductors decreases with increase in temperature.
(C) The conductivity of conductors decreases with increase in temperature.

(D) Alloys are widely used in the construction of standard resistors.

4. The physical quantities related to magnetism are listed in column I and the dimensions are listed in
column II. Identify the correct match

Column I Column II
(1) Magnetic field (a) [MLT"A™]
(ii) Magnetic permeability | (b) [L* A]
(ii1) Magnetic moment (c) [MTA™"]

(A) () - (b), (ii) - (c), (iii) - (a) (B) (1) - (¢), (ii) - (b), (iii) - (a)
(©) (@) - (a), (i) - (b), (iii) - (c) (D) () - (¢), (i1) - (a), (iii) - (b)
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5. The ferromagnetic material among the following is
(A) copper (B) nickel (C) lead (D) calcium
6. The following are the statements related to self-inductance:
(i) The self-inductance of a coil depends on its geometry and on the permeability of the medium
inside it.

(ii) The self-inductance is a measure of electrical inertia and opposes the change in current in the

coil.
(A) Both the statements are wrong (B) Only statement (i) is correct
(C) Both the statements are correct (D) Only statement (ii) is correct

7. In a transformer, Np and N5 are the number of turns present in its primary and secondary coils
respectively. The transformer is said to be a step-up transformer if
(A) Np <Ng (B) Np > Ng (C) Np=Ng (D) Np >> Ng

8. The expression for displacement current iq is

) d ) d ) d ) d
(ig= e % ® = mal (©i= D= g

9. Identify the statement which is true for a compound microscope from the following.
(A) Its objective is a convex lens of greater aperture.
(B) Its eyepiece is a convex lens of smaller aperture.
(C) The image formed by its objective is real and inverted.
(D) Its eyepiece produces the final image, which is virtual and diminished.
10. Diffraction effect is exhibited by
(A) only sound waves (B) only light waves
(C) only matter waves (D) all types of waves
11. In photoelectric effect experiment if only the frequency of incident radiation is increased, then
(A) the maximum kinetic energy of photoelectrons decreases.  (B) the stopping potential increases.
(C) the photoelectric current increases. (D) the photoelectric current decreases.
12. The impact parameter is minimum in alpha (o) - scattering experiment for the scattering angle of
(A) 180° (B) 0° (C) 120° (D) 90°
13. The standing wave pattern of matter waves associated with an electron revolving in a stable orbit
is shown in the diagram. The principal quantum number (n) and radius (r,) of yow

the orbit are respectively Vo _'. | - B

(A) 8 and 4 (B) 4 and 4 p: S
V4 /4
(C) 8 and 24 (D) 4 and 24
V4 V2
14. The radioactive decay in which very high energy photons are emitted is called
(A) gamma decay (B) alpha decay (C) negative B decay (D) positive B decay
15. When a forward bias is applied to a p-n junction, it
(A) raises the potential barrier. (B) reduces the majority carrier current to zero.
(C) lowers the potential barrier. (D) raises the width of depletion region.
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I1. Fill in the blanks by choosing appropriate answer given in the bracket for ALL

16.
17.
18.
19.
20.

I11.
21.
22.

23.
24.

25.

26.

27.

28.

IV.
29.

30.

31.

32.
33.

the following questions: 5x1=5

(zero, paramagnetic, transverse, ac generator, one, diamagnetic)

The magnetic susceptibility is negative for materials.

The device which works on the principle of electromagnetic induction is

The power factor of an AC circuit containing pure resistor is
The light waves are in nature.
The charge of a photon is
PART - B
Answer any FIVE of the following questions: 5x2=10
“The charges are additive in nature’. Explain.
What is an equipotential surface? What will be the shape of equipotential surfaces corresponding to a
single point charge?
Give any two differences between current and current density.
A moving coil galvanometer gives a deflection of 10 divisions when 200 pA of current is passed
through it. Find the current sensitivity of the galvanometer.
State Faraday’s law and Lenz’s law of electromagnetic induction.
Name the electromagnetic waves used for the following applications.
a) The radar systems used in aircraft navigation.
b) The remote switches of household electronic systems such as TV.
How is total energy of an electron revolving in an orbit of hydrogen atom related to the principal
quantum number of the orbit? What is the significance of the negative sign in the expression for total

energy of electron in a hydrogen atom?

What are intrinsic and extrinsic semiconductors?

PART - C
Answer any FIVE of the following questions: 5x3=15
What is an electric dipole? Define electric dipole moment. Give its direction.
What is a capacitor? Mention any two factors on which the capacitance of a parallel plate capacitor
depends.
Derive an expression for angular frequency of revolution for a charged particle moving perpendicular to

a uniform magnetic field.
Mention any three properties of magnetic field lines.

A horizontal straight wire 10 m long is falling with a speed of 5.0 m s, at right angles to a magnetic

field, 0.30 x 10~ Wbm 2. Find the instantaneous value of the emf induced in the wire.
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34.

Derive the relation between radius of curvature and focal length in case of a concave mirror.

35. Give Einstein’s explanation of photoelectric effect and write Einstein’s photoelectric equation.
36. Define ‘binding energy’ and ‘mass defect’. Write the relation between them.
PART -D
V. Answer any THREE of the following questions: 3x5=15

37.

38.

39.

40.

41.

VI
42.

43.

44,

45.

a) Obtain an expression for potential energy of an electric dipole placed in a uniform electric field. (3)

b) Define energy density of a charged capacitor. How is the energy density related to electric field
present between the plates of capacitor? 2)

Derive an expression for effective emf and effective internal resistance of two cells of different emfs

and internal resistances connected in parallel.

Derive an expression for force per unit length on two infinitely long thin parallel straight conductors

carrying currents and hence define ‘ampere’.
ying p

a) What is a wavefront? 1)

b) Explain the refraction of a parallel plane wave through a thin prism with a neat diagram. 2)

b) Give any two differences between constructive and destructive interferences of light. )
What is a half-wave rectifier? Explain the working of a half-wave rectifier using neat circuit diagram.
Also draw input-output waveforms corresponding to it.

Answer any TWO of the following questions: 2x5=10
Two point charges of +4 nC and +8 nC are placed at the points A and B respectively separated by a

distance 0.2 m in air. Find the magnitude of the resultant electric field at the midpoint ‘O’ of the line
joining A and B. What will be the magnitude of resultant electric field at ‘O’ if +4 nC is replaced by
another +8 nC charge?

Find the currents I; and I, in the given electrical network.

A6§2 B 6Q C

I1
V20

F 40 E 40 D

A series LCR circuit contains a pure inductor of inductance 5 H, a capacitor of capacitance 20 pF and
resistor of resistance 40 Q. If the AC source of 200 V, 50 Hz is present in the circuit, find the

impedance. Also find the resonant frequency of the circuit.

An object is placed at a distance 0.3 m from a convex lens of focal length 0.2 m. Find the position and

nature of the image formed. Also find the distance through which the object should be moved to get an

image of linear magnification ‘-1’.
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PART - E

(For Visually Challenged Students only)
13) The standing wave pattern of matter waves associated with an electron revolving in a stable

orbit is containing 4 complete waves. The principal quantum number (n) and radius (r,) of the
orbit are respectively

(A) 8 and 4 (B) 4 and 4 (D) 4 and 24
/4 /4

T

(C) 8 and 24
/2
43) The positive terminals of two cells of emfs 4 V and 2 V with internal resistances 2 Q and 1 Q are

connected by a uniform wire of resistance 12 Q. Their negative terminals are connected by a second

uniform wire of resistance 8 Q. The mid points of these two wires are connected by a third uniform
wire of resistance 10 Q. Find the current through 4 V cell.

&&&&
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1.

GOVERNMENT OF KARNATAKA
KARNATAKA SCHOOL EXAMINATION AND ASSESSMENT BOARD
MODEL QUESTION PAPER-3 2024 - 25

II PUC - PHYSICS (33)

Time: 3 hours Max Marks: 70 No. of questions : 45

GENERAL INSTRUCTIONS:

All PARTS (A to D) are compulsory. PART-E is only for visually challenged students.
For PART — A questions, first written-answer will be considered for awarding marks.
Answers without relevant diagram / figure / circuit wherever necessary will not carry any marks.
Direct answers to numerical problems without relevant formula and detailed solution will not carry
any marks.
PART - A
Pick the correct option among the four given options for ALL of the following questions: 15x 1 =15

The Sl unit of surface charge density is .
(A)Cmt (B) C m™ (C)Cm3 (D) kgm=

. The values of electric field (E) and electric potential (V) at any point on the equatorial plane of an electric

dipole are such that
(A) E=0,V=0 (BYE=0,V#0 (C)E#0,V=0 (D)E#0,V#0

. If the potential difference across a capacitor is doubled, then the energy stored in it

(A) is doubled (B) is quadrupled (C) is halved (D) remains same

. A wire has a non-uniform cross-sectional area as shown in the figure. A steady current | flows through

it. Which one of the following statements is correct?

(A) The drift speed of electron is constant.

(B) The drift speed of electron increases while moving from A to B.
(C) The drift speed of electron decreases while moving from A to B.
(D) The drift speed of electron varies randomly.

. A charged particle of charge g is moving in a uniform magnetic field. The angle between the velocity(v)

of the charged particle and magnetic field(B) is 8. The trajectory of the charged particle varies with
angle 6. Match the following table by choosing the appropriate trajectory traced by the charged particle

for different possible values of angle 6.

Angle Trajectory
(i) 6=0° (a) circle
(i) 6=45° | (b) straight line
(iii) 06 =90° | (c) helix

(A) () — (@), (i) — (), (iii) - (c) (B) (i) - (b), (i) - (c), (iii) — (a)
(C) (1) - (b) , (i) - (a), (iii) - (c) (D) (i) - (©) , (i) — (b), (iii) — (a)
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6. Below are the two statements related to magnetic flux and magnetic field lines.
Statement-1 : The net magnetic flux through any closed surface is zero.
Statement-11: The number of magnetic field lines leaving the surface is balanced by the number of lines
entering it.
(A) Both the statements | and Il are correct and 11 is the correct explanation for I.
(B) Both the statements | and Il are correct and Il is not the correct explanation for I.
(C) Statement I is wrong but the statement Il is correct.
(D) Statement I is correct but the statement 11 is wrong.

7. The polarity of induced emf in a coil is given by
(A) Lenz’s law (B) Faraday’s law  (C) Gauss’s law in magnetism (D) Ampere’s circuital law

8. In a transformer, the windings of the primary and secondary coils are wound one over the other to
reduce the energy loss due to

(A) flux leakage (B) resistance of the windings (C) eddy currents (D) hysteresis
9. The electromagnetic waves suitable for RADAR systems used in aircraft navigation are
(A) Gamma rays (B) Ultraviolet rays (C) Microwaves (D) Infrared waves

10. A ray of light is incident on glass-air interface at an angle greater than the critical angle for the pair
of media. Then the ray undergoes
(A) refraction only (B) partial reflection and partial refraction
(C) total internal reflection (D) grazes the surface at the interface of the two media.

11. To observe sustained interference pattern on a screen placed at a suitable distance in Young’s double
slit experiment, which of the following condition/s is/are necessary?
(a) Sources of light should be coherent.
(b) Sources of light should be narrow.
(c) Sources of light should be very close.

(A) only (a) (B) both (a) and (b) (C) both (b) and (c) (D) all (a), (b) and (c)
12. The de Broglie wavelength of a moving particle is independent of of the particle.
(A) charge (B) mass (C) speed (D) momentum

13. For an electron revolving around the nucleus,
(A) kinetic energy and potential energy are positive, total energy is negative.
(B) kinetic energy is positive, potential energy and total energy are negative.
(C) potential energy is negative, kinetic energy and total energy are positive.
(D) kinetic energy and potential energy are negative, total energy is positive.

14. The ratio of nuclear densities of ;3AI?"and ,qCu®is
A)1:1 (B)3:4 (C)13:29 (D) 27:64

15. The energy band gap in conductor, insulator and semiconductor are respectively E: ;| E> and Es.
The relation between them is

(A)E1 =E2=Es (B) E1 <E2<Es (C)E1>E2> Es (D) E1<Es<E2
I1. Fill in the blanks by choosing appropriate answer given in the bracket for ALL of the
following questions: 5x1=5

(mutual induction, inductance, diffraction, magnification, quantisation, interference)
16. One of the basic properties of electric charge is :
17. The ratio of the magnetic flux-linkage to the current in a coil is called
18. The principle of working of a transformer is :
19. A microscope is used to produce large of small objects.
20. The phenomenon of bending of light around the edges of an obstacle is called
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PART -B

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

21. Name the two factors on which the resistance of a metallic wire depends.

22. When does a current carrying conductor placed in a uniform magnetic field experience
(i) maximum force and (ii) minimum force?

23. Define “magnetisation of a sample”. How is it related to magnetic intensity?

24. A boy peddles a stationary bicycle. The pedals of the bicycle are attached to a coil of 100 turns, each turn of
area 0.20 m?. The coil rotates at 6 rotations per second and it is placed in a uniform magnetic field of 0.01 T
perpendicular to the axis of rotation of the coil. Calculate the maximum value of emf generated in the coil.

25. What is displacement current? Give the expression for it.

26. Mention two uses of polaroids.

27. Write two limitations of Bohr’s atom model.

28. How can a semiconductor diode be forward biased? What happens to the width of the depletion region when
forward bias voltage is increased?

PART -C

IVV. Answer any FIVE of the following questions: 5x3=15

29. Derive the expression for the torque on an electric dipole placed in a uniform electric field.

30. Give three results of electrostatics of conductors.

31. State and explain Biot-Savart’s law with a suitable diagram.

32. Write the three differences between diamagnetic and ferromagnetic materials.

33. Derive the expression for motional emf induced in a straight conductor moving perpendicular to uniform
magnetic field.

34. A small candle is placed at a distance of 20 cm in front of a concave mirror of radius of curvature 30 cm.
At what distance from the mirror should a screen be placed in order to obtain a sharp image?

What is the nature of the image?

35. Using Huygen’s principle, show that the angle of reflection is equal to the angle of incidence when a plane
wavefront is reflected by a plane surface.

36. Write the three features of nuclear force.

PART -D

V. Answer any THREE of the following questions: 3x5=15
37. State Gauss’s law in electrostatics. Derive an expression for the electric field at a point due to an infinitely

long thin uniformly charged straight wire using Gauss's law.

38. Arrive at the balance condition of Wheatstone bridge using Kirchhoff’s rules.

39. What is the principle behind the working of a moving coil galvanometer? With the help of a neat labelled
diagram, obtain the expression for the angular deflection produced in moving coil galvanometer.

40. Derive the expression for refractive index of the material of the prism in terms of angle of minimum deviation
and angle of the prism.

41. (a) Write three differences between intrinsic semiconductor and extrinsic semiconductor. 3
(b) Draw the energy band diagrams of (i) n-type and (ii) p-type semiconductors at temperature T >0 K (2)
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V1. Answer any TWO of the following questions: 2x5=10
42. Three capacitors of capacitances 2uF, 3uF, 6uF are connected in series.
(a) Determine the effective capacitance of the combination.
(b) Find the potential difference across 6uF capacitor if the combination is connected to a 60 V supply.
43. For copper, the number density of free electrons is 8.5 x 10%® m and resistivity is 1.7 x 10 Q m.
Calculate the conductivity of copper and relaxation time of free electrons in copper.
Take the mass of electron = 9.1 x103*kg and e = 1.6 x 10°C.
44. A resistor of 50 Q, a pure inductor of 250mH and a capacitor are in series in a circuit containing an AC
source of 220 V, 50 Hz. In the circuit, current leads the voltage by 60°. Find the capacitance of the capacitor.

45. When light of wavelength 400 nm is incident on a photosensitive surface, the stopping potential for the
photoelectrons emitted is found to be 0.96 V. When light of wavelength 500 nm is incident on the same
photosensitive surface, the stopping potential is found to be 0.34 V. Calculate the Planck’s constant.
Given: speed of light in vacuum is 3 x 108 ms*and e = 1.6 x 107*°C.

PART - E
(FOR VISUALLY CHALLENGED STUDENTS ONLY)

4. A wire has a non-uniform cross-sectional area in which end A of the wire has smaller
area than that of end B. A steady current | flows through it. Which one of the following
statements is correct?

(A) The drift speed of electron is constant.

(B) The drift speed of electron increases while moving from A to B.
(C) The drift speed of electron decreases while moving from A to B.
(D) The drift speed of electron varies randomly.

%k %k %k %k %k %k %k %k %k %k %
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(English Version)

General Instructions :

1

All parts from (A to D) are compulsory. PART — E is only for Visually-Challenged
Students.

For PART — A questions, first written answers will be considered for awarding marks.

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

any marks.

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 x1=15)
1) The total charge of an electric dipole is

a) Infinity b) Zero

c) +e d) —e

2) Identify the 'WRONG' statement regarding electrostatics of conductors.
a) Electric field inside a charged conductor is zero
b) There is no excess charge inside a charged conductor
c) Electric potential is constant throughout the volume of a conductor

d) Electric field is tangential at all points on the surface of a charged conductor

3) The magnitude of drift velocity per unit electric field is called
a) mobility b) current density

c) resistivity d) conductivity




Statement I: A galvanometer is converted into an ammeter by connecting a resistor

of low resistance in parallel with it.

Statement ll: The voltage sensitivity of a galvanometer depends on number of turns

of the coil.
Pick the correct answer:
a) Both statements | and Il are correct
b) Both statements | and Il are wrong
c) Only statement | is correct

d) Only statement Il is correct

A small compass needle of magnetic dipole moment 'm' is placed in uniform

magnetic field 'B' at an angle 0, then the magnetic potential energy of the needle is
a) +mB sin0
b) —mB sin6
c) +mB cosb

d) —-mB cos6

The Polarity of induced emf is given by
a) Faraday's law

b) Lenz's law

c) Gauss's law in magnetostatics

d) Ampere's circuital law



7) A rectangular loop is moving out of a uniform magnetic field region to a field-free

%
region with constant velocity V as shown in figure. Then, in the coil

X X X X X X X
X X X X X X X
X [X X x x x| x
XX x x x x|x
x [X X x x x|x
x |X X x x x|x
XX X X x x|x
XXxxlxxx
<

a) No emf is induced
b) No current is induced
c) Constant emf is induced

d) Varying emf is induced

8) In purely inductive ac circuit, the power factor is
a) +1 b) -1
c)0 d) oo
9) In which of the following sequence, does electromagnetic waves are arranged in
increasing order of wavelength?
a) X-rays, ultraviolet rays, microwaves
b) Ultraviolet rays, X-rays, microwaves
c) Microwaves, Ultraviolet rays, X-rays

d) X-rays, Microwaves, Ultraviolet rays



10) A ray of light travelling from denser to rarer medium undergoes total internal

1)

12)

13)

reflection when

a) angle of incidence is less than critical angle

b) angle of incidence is greater than critical angle

c) angle of incidence is equal to critical angle

d) angle of incidence is zero

For which one of the following phase difference between two coherent light waves,
the constructive interference takes place?

a)n/2 b) t

c)2n d) 3n

If Planck's constant and basic unit of electric charge are 'h' and 'e' respectively, then

in photoelectric effect, the graph between stopping potential (V) and frequency (y)

is a straight line with slope equal to
a) h/e

b) e/h

c)e

d) h

de Broglie hypothesis provides an explanation for
a) J. J. Thomson's atomic model

b) Rutherford's nuclear model of atom

c) Geiger-Marsden experiment

d) Bohr's second postulate of quantization of angular momentum



14) The nuclear radius 'R' depends on mass nhumber ‘A’ as
a) R a A?
b) R o A2
c)Ra A3
dRa A"

15) The List — | and List — Il respectively represent materials and energy band gap Eg.

Identify the correct match.

List — | List — Il
(i) Conductors (p) Eg > 3eV
(i) Insulators (a) Eg <3eV
(iii) Semiconductors | (r) Eg =0

a) (i) = (q); (ii) — (r); (iii) — (p) b) (i) — (r); (ii) — (p); (iii) — (q)

c) (i) = (p); (ii) — (r); (iii) — () d) (i) — (r); (ii) — (q); (iii) — (p)
Fill in the blanks by choosing appropriate answer given in the bracket for all the
following questions: (5x1=05)

[magnetic flux, magnetic susceptibility, electric dipole moment, greater than, photon,

half of]
16) Polar molecules have permanent
17) The through any closed surface is zero.

18) In step-up transformer, the number of turns in secondary coil is the number

of turns in primary coil.
19) The intensity of light coming out of a single polaroid is the incident intensity.

20) Ininteraction of radiation with matter, radiation behaves as if it is made up of packet

of energy called

ro. [




PART -B
Answer any five of the following questions: (5x2=10)
21) State and explain Coulomb's law in electrostatics.

22) Graphically represent the variation of resistivity with absolute temperature for the

following materials.
(i) Copper
(ii) Semi conductor
23) What is Lorentz force? Write the expression for it.

24) The current in a coil falls from 2A to O in time O.Js. If an average emf of 20V is

induced in this coil, then calculate its self-inductance.
25) Give any two uses of infrared waves.
26) Define power of a lens. Write its Sl unit.
27) Write two advantages of reflecting telescope over refracting telescope.

28) On which factors does the conductivity of extrinsic semiconductor depend?

PART -C
Answer any five of the following questions: (5 x3=15)
29) Write three properties of electric field lines.

30) Obtain an expression for effective capacitance of two capacitors connected in

parallel.

31) A square coil of side 10 cm, 50 turns, carrying a current of 10A is placed in uniform
magnetic field of 0.80 T in such a way that, the normal drawn to the plane of the
coil makes an angle 30° with the direction of magnetic field. Find the magnitude of

torque experienced by the coil.



32) Distinguish between diamagnetic and paramagnetic materials.

33) Derive the expression for motional emf induced in a straight conductor moving

perpendicular to the uniform magnetic field.
34) Write three experimental observations of photoelectric effect.
35) State the three postulates of Bohr's atomic model.

36) Mention the characteristic features of nuclear force.

PART - D

Answer any three of the following questions: (3 x5=15)
37) Define electrostatic potential. Obtain an expression for electrostatic potential at a
point due to an isolated point charge.

38) Using Kirchhoff's laws, arrive at the balancing condition of the Wheatstone bridge.

39) Derive an expression for magnetic field at a point on the axis of a circular

current loop.

40) a) State Huygen's principle of wavefronts. (2)
b) Using Huygen's principle, show that the angle of incidence is equal to the

angle of reflection, when a plane wavefront is reflected by a plane surface.(3)

41) a) What is full-wave rectifier? (1)
b) Explain the working of a full-wave rectifier using neat circuit diagram. (3)
c) Draw input-output waveforms of full-wave rectifier. (1

1o [




VI.

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

42)

43)

44)

45)

Two-point charges 21C and 3uC are placed at the two corners A and B of an
equilateral triangle ABC of side 0.2 m. Calculate the magnitude of resultant electric

field at the corner C of that triangle.

Two identical cells either connected in series or in parallel combination give the
same value of current 0.5A through an external resistor of resistance 2Q2. Find the

emf and internal resistance of each cell.

A resistor of 100 (2, an inductor of 200 mH and a capacitor of 100 uF are connected
in series to a 220V, 50 Hz ac source. Calculate (i) impedance and (ii) current in the

circuit.

The angle of minimum deviation produced in a glass prism is 40°. Calculate the
refractive index of the material of the prism, if the refracting angle of prism is 60°.
Also calculate the new angle of minimum deviation when the prism is immersed in

water of refractive index 1.33.

PART - E

(For Visually Challenged students only)

A rectangular loop is moving out of a uniform magnetic field region to a field — free

%
region with constant velocity v . Here the magnetic field direction is perpendicular to

the plane of the loop. Then, in the coil

a) No emf is induced

b) No current is induced

c) Constant emf is induced

d) Varying emf is induced
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(English Version)

Instructions : 1. All Parts A to D are compulsory. Part — E is only for visually
challenged students.

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

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

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

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
c) cylindrical

d) conical
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3)

4)

5)

Resistivity of a metal wire depends on its :
a) area of cross-section b) length

c) material d) volume

The following table lists magnetic fields due to different current
configurations. Column — | lists the current configurations and Column — I
lists expressions for magnetic fields. Symbols have usual meanings.

Column — | Column -1l

i) Atadistance r from an p) B = y,nl
infinitely long straight wire.

5 ol

i)  Atthe centre of a circular q) o

current loop of radius r.

i) At the centre of a current r B _
2rr

carrying solenoid.

Match the current configurations in Column — | with the correct magnetic
field expressions in Column — II.

a) (i) = (p), (i) = (q), (iii) — (r)
b) (i) —=(r), (i) = (q), (iii)) - (p)
c)  (i)—=(r), (ii) = (p), (iii) - (q)
d) (i) —(q), (ii) = (r), (i) — (p)

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

a) Gauss’ law in electrostatics

b) Gauss’ law in magnetism
c) Ampere’s circuital law

d) Faraday’s law of electromagnetic induction
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6)

7)

A4- UL LR

Consider the following statements :

Statement—1: A.C. Generator works on the principle of

electromagnetic induction

Statement —2: 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.

Among the above two statements :

a)
b)
C)

d)

Both Statements are true

Both Statements are false
Statement-1 is true and Statement-2 is false

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 ()
Lo

::;_ZQ o
S ——r

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

a)

b)

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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8)

9)

10)

11)

12)
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Transformer cores are usually laminated. This is to reduce energy loss

due to
a) flux leakage b)  winding resistance
c) eddy currents d) hysteresis

‘Ampere-Maxwell Law’ is written as (symbols have usual meanings) :

a)

c)

§B.d|=ﬂ0|+ﬂogod;’iE b) §B.d|:ﬂ0|+god;”f

- - . - o d
fB.dl = g d) §E.dlz—%

Final image of a real object formed by a compound microscope is

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?

a) Light waves of same wavelength coming from two independent
sources can be coherent and can produce interference

b) When the path difference between two interfering waves in nA,
bright fringe is produced (Here n=0,12 ... and A is the
wavelength of light)

c) When the phase difference between two interfering waves is
(2n +1) 7z, 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 falls freely under gravity.
During the fall, the de Broglie wavelength associated with it :

a)

c)

keeps increasing b) keeps decreasing

is zero d) may increase or decrease
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13)

14)

15)

16- UL LR

In Rutherford’s «-ray scattering experiment, «-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) 6=0 b) 6=90°
c) 6=180° d) 6=45
Binding energy per nucleon of a nucleus is a measure of its

a) radius b) mass

c) volume d) stability

The energy gap for silicon is :
a) 0.72eV b) 1.1eV
c) 3eV d) 5SeV

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

all of the following questions : (5x1=15)

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

16)

17)

18)

19)

20)

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 a/an effect.




(0N 7 33 (NS)

PART -B
Answer any five of the following questions : (5x2=10)

21) Define electric potential energy of a system of charges.

What happens to the potential energy of a system of two unlike charges
when the distance between them is increased (assume there is no
external electric field)?

22) List any two limitations of Ohm’s law.

23)  Write the 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 are focal length (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
an electron concentration of 5x10%m™. If, at thermal equilibrium, the
intrinsic concentration n;, =1 .5><1016m‘3, find the hole concentration.

PART-C
Answer any five of the following questions : (5x3=15)

29) Mention three properties of electric field lines.

30) Derive the expression for the equivalent capacitance of two capacitors
connected in parallel.

31)  Explain with a circuit diagram, how a galvanometer can be converted into
voltmeter.

32) 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 in a
uniform magnetic field.

34) When a light radiation of energy 3 eV falls on a metal surface,
photoelectrons 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)

39)

40)

41)

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

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

a)

b)

a)

b)

State Huygen'’s principle. (1)
Prove Snell’'s law of refraction using Huygen’s principle by
considering refraction of a plane wave by a surface. (4)
What is a rectifier? (1)

With the help of a circuit diagram, input and output waveforms,
explain the working of a full wave rectifier. (4)
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VL.

VII.

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

42)

43)

44)

45)

A uniformly charged spherical shell of radius 10 cm has a surface charge
density of 16 £ cm™. Find the electric field due to the shell at a distance
of

a) 20 cm from the centre of the shell.

b) 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) Calculate the value of internal resistance of the cell.

b) Find the current through the external resistor in either case.

A series LCR circuit with L =0.5H and R=100Q is connected to a
200 V, 50 Hz a.c. supply.

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

b) 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.
b) has only inductance.
c) has only capacitance.

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