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U K DISTRICT PREPARATORY EXAMINATION - 2025
Il PUC - PHYSICS (33)

Time: 3 hours Max Marks: 70 No of guestions: 45

General Instructions:

1. All parts (A to D) 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 relevant formula and detailed solutions will not carry any marks.

PART - A

L. Pick the correct option among the four given options for ALL of the following

questions: 1I5x1=15
1. The law which gives the relation between electric flux through a closed surface and charge

enclosed is

(A) Gauss’s law 1n electrostatics (B) Gauss’s law in magnetism
(C) Ohm’s law (D) Coulomb’s law electrostatics
2. The electric potential at a point due to an electric dipole at a large distance ‘r’ varies as
1 1 1
(A) - (B) — © = D) r
r r r

3. Resistance of a metallic wire is independent of
(A) its length (B) its resistivity (C) 1ts cross sectional area (D) current flowing through it.
4. Different current carrying objects (specific positions are given in brackets) are listed in column I
and the expressions for magnetic fields produced by them are listed in column II. The symbols have

their usual meaning. Identify the correct match.

Column I Column II
(1) Circular loop of radius R (at the centre) (a) B=ponl
|
(i1) Infinitely long thin straight conductor (at a distance R) (b) B= ;—OR
. po Ml
(111) Solenoid (at the centre) (c) B= SR
(A) (@) - (b), (11) - (¢), (111) - (a) (B) (1) - (¢), (11) - (b), (1) - (a)
(©) () - (@), (ii) - (b), (iii) - (¢) (D) (i) - (o), (ii) - (a), (iii) - (b)

5. The following are the statements related to magnetism:
Statement-I: The net magnetic flux through any closed surface is zero.
Statement-II: The number of magnetic field lines leaving the surface is balanced by the number of
lines entering it.
(A) Both the statements I and II are correct and statement-II is the correct explanation for statement-I.
(B) Both the statements I and II are correct and statement-II is not the correct explanation for statement-1.
(C) Statement I 1s wrong but the statement II is correct.

(D) Statement I is correct but the statement II is wrong.
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6. Lenz’s law is the consequence of the law of conservation of

(A) mass (B) charge (C) energy (D) momentum
7. In a transformer, the core is made up of soft iron to reduce the energy loss due to ___
(A) eddy currents (B) resistance of the windings (C) flux leakage (D) hysteresis
8. The current due to time varying electric flux is called
(A) conduction current (B) displacement current (C) eddy current (D) induced current
9. If the angle of incidence for a ray of light incident on a refracting surface of a prism is increased,

then the angle of deviation produced by the prism

(A) decreases continuously (B) increases  (C) remains same (D) first decreases then increases

10. Which of the following phenomenon of light proves the transverse nature of light?

(A) Interference (B) Diffraction (C) Polarisation (D) Reflection
11. In photoelectric effect experiment, what is the slope of the Vo
straight line obtained by plotting stopping potential (V,) versus A V>Ww
frequency (v) of incident light ?
(A h
(B) h/e
(C) eh >V

W

(D) e/h (where h = Planck’s constant and e = basic unit of charge)

12. For head-on collision of alpha (@) particle with gold nucleus in Geiger-Marsden scattering
experiment, the angle of scattering is
(A) 0° (B) 90° (C) 120° (D) 180°

13. Identify the wrong statement among the following.
(A) Nuclear force is short ranged forced and hence saturated.

(B) Nuclear force is strongest force in nature.
(C) Nuclear force is charge independent.
(D) Nuclear force is always attractive.
14. The source of energy generation in stars is mainly due to
(A) nuclear fission (B) nuclear fusion (C) chemical reaction (D) radioactive decay
15. An extrinsic semiconductor with electrons as majority carriers can be obtained by doping silicon with
(A) Bismuth (B) Boron (C) Indium (D) Gallium
IL Fill in the blanks by choosing appropriate answer given in the bracket for ALL
the following questions: Sx1=5
(zero, spherical, quantised, ac generator, unity, magnetisation)

16. The net magnetic dipole moment per unit volume of a substance is called _____
17. The device which works on the principle of electromagnetic inductionis _____
18. The average power dissipated by a pure inductive AC circuit over a complete cycle is __
19. A point source at a finite distance gives _____ wavefront.

20. Millikan’s oil drop experiment established that electric charge is _
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PART - B
ITI. Answer any FIVE of the following questions: 5x2=10

21. State and explain Coulomb’s law in electrostatics.

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

23. Define mobility of electrons. Give its SI unit.

24. How do you convert a moving coil galvanometer into a voltmeter? Give a suitable circuit diagram.

25. A circular coil of radius 10 cm and 100 turns is rotated about its vertical diameter with an angular speed
of 100z rad/s in a uniform horizontal magnetic field of 0.314 T. Find the maximum value of emf
induced in the coil.

26. Name the electromagnetic waves used for the following applications.

(a) Bone fracture detection (b) LASIK eye surgery.

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

28. Classify the conductors and insulators on the basis of energy bands.

PART -C
IV. Answer any FIVE of the following questions: 5x3=15

29. Write three properties of electric field lines.

30. Establish the relation between electric field and electric potential.
31. State and explain Biot-Savart’s law with a relevant diagram.

32. Distinguish between diamagnetic and paramagnetic materials.

33. Describe the coil-magnet experiment to demonstrate the phenomenon of electromagnetic induction

along with a suitable diagram.
34. Derive the relation between radius of curvature and focal length in case of a concave mirror.
35. What are matter waves? Give de Broglie relation for de Broglie wavelength. Explain the terms.

36. An element has 13 protons and 14 neutrons. Assuming Ro= 1.2 fm, find its nuclear radius.

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

37. Obtain an expression for the electric field at a point on the axial line of an electric dipole.
38. Using Kirchhoff’s rules, arrive at the expression for the balancing condition of Wheatstone bridge.

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

carrying currents and hence define ‘ampere’.

40. (a) Give any three differences between interference and diffraction of light. (3)

(b) Write two uses of polaroids. (2)

41. (a) What is a full-wave rectifier? (1)

(b) Draw the circuit diagram and input-output waveforms for a full-wave rectifier. (2)

(c) Explain the working of the full-wave rectifier. (2)
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VI. Answer any TWO of the following questions: 2x5=10
42. ABCD is a square of side 20 em. Three point charges +2 pC, =3 pC and +4 pC are placed at the

corners A, B and C respectively. Calculate the work done in transferring a charge of +5 nC from

corner D to the centre O of the square.

43. Two cells of emfs 3 V and 4 V and their internal resistances 1 Q and 2 € respectively are connected
in parallel so as to send the current in the same direction through an external resistance 6 Q.

Determine the current through 6 € resistor and potential difference across 6 £ resistor.

44. An inductor of unknown value of inductance, a capacitor of 100 pF and a resistor of 10 Q are
connected in series to a 220 V, 50 Hz ac source. It is found that the power factor of the circuit is

unity. Calculate the inductance of the inductor and the amplitude of current in the circuit.
45. Double-convex lenses are to be manufactured from a glass of refractive index 1.55, with both faces
of the same radius of curvature. (a) If the focal length is to be 20 em, find the radius of curvature.

(b) Calculate the power of the lens when the lens is immersed in water (refractive index 1.33).

e e s sfe e she sfesie sfeske sk s s ek ek
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UTTARA KANNADA DISTRICT P U COLLEGES PRINCIPALS ASSOCIATION
PREPARATORY EXAMINATION : SCHEME OF EVALUATION & SOLUTION

Time: 3 hours 1l PUC - PHYSICS (33) Max Marks: 70

General Instructions:

1. All parts are compulsory.
2. For Part — A questions, first written-answer will be considered for awarding marks.
3. 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: 15 x1 =15
1. | The law which gives the relation between electric flux through a closed surface and charge enclosed is

(A) Gauss’s law in electrostatics (B) Gauss’s law in magnetism
(C) Ohm’s law (D) Coulomb’s law electrostatics
Ans | (A) Gauss’s law in electrostatics 1

2. | The electric potential at a point due to an electric dipole at a large distance ‘r’ varies as

1 1 1
Ua)y - B) — © = (D) r
r r r

Ans B) 1 1

2

7
3. | Resistance of a metallic wire is independent of

(A) its length (B) its resistivity  (C) its cross sectional area (D) current flowing through it.

Ans | (D) current flowing through it. 1

4. | Different current carrying objects (specific positions are given in brackets) are listed in column
I and the expressions for magnetic fields produced by them are listed in column II. The symbols
have their usual meaning. Identify the correct match.

Column I Column I1
(i) Circular loop of radius R (at the centre) (a) B=ponl
|
(11) Infinitely long thin straight conductor (at a distance R) (b) B= ;—OR
Mol
(iii) Solenoid (at the centre) (c) B= xR
(A) (@) - (b), (11) - (c), (ii1) - (a) (B) (1) - (¢), (i1) - (b), (iii) - (a)
© @ - (), (i) - (b), (i) - (c) (D) () - (c), (1) - (a), (i) - (b)
Ans | (A) (1) - (b), (i1) - (c), (ii1) - (a) 1

5. | The following are the statements related to magnetism:

Statement-I: The net magnetic flux through any closed surface is zero.

Statement-II: The number of magnetic field lines leaving the surface is balanced by the number
of lines entering it.

(A) Both the statements I and II are correct and statement-II is the correct explanation for statement-I.

(B) Both the statements [ and II are correct and statement-11 is not the correct explanation for statement-1.

(C) Statement I is wrong but the statement II is correct.

(D) Statement 1 is correct but the statement II is wrong.

Ans | (A) Both the statements I and II are correct and statement-II is the correct explanation for statement-1. 1
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6. | Lenz’s law is the consequence of the law of conservation of

(A) mass (B) charge (C) energy (D) momentum
Ans | (C)energy 1
7. | In a transformer, the core is made up of soft iron to reduce the energy loss due to __

(A) eddy currents (B) resistance of the windings (C) flux leakage (D) hysteresis
Ans | (D) hysteresis 1
8. | The current due to time varying electric flux is called

(A) conduction current (B) displacement current (C) eddy current (D) induced current
Ans | (B) displacement current 1

9. | If the angle of incidence for a ray of light incident on a refracting surface of a prism is increased,
then the angle of deviation produced by the prism

(A) decreases continuously  (B) increases (C) remains same (D) first decreases then increases

Ans |(D) first decreases then increases 1

10. | Which of the following phenomenon of light proves the transverse nature of light?

(A) Interference (B) Diffraction (C) Polarisation (D) Reflection
Ans ((C) Polarisation 1
11. | In photoelectric effect experiment, what is the slope of the straight line ,

obtained by plotting stopping potential (V) versus frequency (v) of E

incident light ?

(A)h (B) h/e (C) eh D) e/h

(where h = Planck’s constant and e = basic unit of charge) W i
Ans | (B) h/e : |

12. | For head-on collision of alpha (o) particle with gold nucleus in Geiger-Marsden scattering
experiment, the angle of scattering is
(A)0° (B) 90° (C) 120° (D) 180°

Ans | (D) 180" 1

13. | Identify the wrong statement among the following.
(A) Nuclear force is short ranged forced and hence saturated. (B) Nuclear force is strongest force in nature.

(C) Nuclear force is charge independent. (D) Nuclear force is always attractive.
Ans | (D) Nuclear force is always attractive. 1
14. | The source of energy generation in stars is mainly due to

(A) nuclear fission  (B) nuclear fusion (C) chemical reaction (D) radioactive decay
Ans | (B) nuclear fusion 1

15. | An extrinsic semiconductor with electrons as majority carriers can be obtained by doping silicon with
(A) Bismuth (B) Boron (C) Indium (D) Gallium

Ans | (A) Bismuth 1

IL. Fill in the blanks by choosing appropriate answer given in the brackets for ALL
the following questions: axl=58
(zero, spherical, quantised, ac generator, unity, magnetisation)

16. | The net magnetic dipole moment per unit volume of a substance is called magnetisation. 1

17. | The device which works on the principle of electromagnetic induction is ac generator.

18. | The average power dissipated by a pure inductive AC circuit over a complete cycle is zero.

19. | A point source at a finite distance gives spherical wavefront.

R R Rk

20. | Millikan’s oil drop experiment established that electric charge is quantised.
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PART - B
II1. Answer any FIVE of the following questions: 5x2=10

21. | State and explain Coulomb’s law in electrostatics.

Ans | Statement: The electrostatic force of attraction or repulsion between two stationary point charges is
directly proportional to the product of the magnitude of the two charges and inversely proportional
to the square of the distance between the charges. .
Explanation: If q: , q2 are the two point charges at rest separated by a distance ‘r’ in vacuum, then
electrostatic force, F o ‘qli = B=k |q‘?3 . |q|‘;’13| : &, is called permitivity of vacuum 1

r- r drg, 1°

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

Ans | e Area of each plate.
¢ Distance between the plates. 1
e Dielectric constant of the medium between the plates. (ANY TWO)

23. | Define mobility of electrons. Give its SI unit.

Ans | The magnitude of the drift velocity per unit electric field is called as mobility. 1
ST unit of mobility ism?* V-1s!  OR Cskg! 1

24. | How do you convert a moving coil galvanometer into a voltmeter? Give a suitable circuit diagram.

Ans | A galvanometer can be converted into a voltmeter by 1

E ; R, R % connecting a high resistance in series with it.
e WY W CIRCUIT DIAGRAM e
Voltmeter
25. | A circular coil of radius 10 cm and 100 turns is rotated about its vertical diameter with an
angular speed of 100z rad/s in a uniform horizontal magnetic field of 0.314 T.
Find the maximum value of emf induced in the coil.
Ans | Maximum value of theemf: eso =N AB © 1
g0=100x (mx0.12)x0.314 x 100t =310 V 1
26. | Name the electromagnetic waves used for the following applications.
(a) Bone fracture detection (b) LASIK eye surgery.

Ans | (a) X-rays (b) Ultraviolet(UV) rays 2

27. | Give two limitations of Bohr’s atom model.

Ans | e Bohr’s model is applicable only to hydrogenic (single electron) atoms. It cannot be extended to 1

even two electron atoms such as helium.
e This model is also unable to explain for the relative intensities of the frequencies emitted even 1
by hydrogenic atoms.

28. | Classify the conductors and insulators on the basis of energy bands.

Ans | Conductors: In case of conductors, valence band and conduction band overlap (OR partially filled
valence band will be present). Therefore, no forbidden gap will be present (i.e., Eg = 0). 1
Insulators: In insulators, the valence band is completely filled and conduction band is completely 1
empty. The valence band and conductions band are separated by large energy gap (E; > 3eV)
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PART - C

IV. Answer any FIVE of the following questions: 5x3=15
29. | Write three properties of electric field lines.

Ans | e Electric field lines start from positive charge and end at negative charge. 1
For a single charge, they may start or end at infinity.

e In a charge-free region, electric field lines are continuous curves without any break. 1
e Two field lines can never cross each other (never intersect each other). 1
e A tangent drawn to a field line at any point gives the direction of electric field at that point.
¢ Electrostatic field lines do not form any closed loops. (ANY THREE)

30. | Establish the relation between electric field and electric potential.

Ans e DIAGRAM 1

Work done to move unit positive charge from P to A is
W= Fdl

For unit positive charge, q =1 C, force F =E,

W =Edl
1
Also, work done W = q(Va—Vs) = [V-(V+3V)] = -8V
Thus, E 8l = -8V . E:—Z—V 1
Equipotentials }
31. | State and explain Biot-Savart’s law with a relevant diagram.
Ans Statement: Magnetic field at a point due to a current element is
Current element directly proportional to the current /, length of the element dl, and
Y : inversely proportional to the square of the distance 7~ of the point
from the current element. 1
— Explanation: The magnetic field dB due to this element is to be
T —® " = . . - " -
P 4B determined at a point P which 1s at a distance r from it.
Let 6 be the angle between d/ and the displacement vector r.
The magnitude of magnetic field in vacuum: ‘d—B‘ = :—" X M 1
n ro
where o the permeability of free space (or vacuum) and
v g0 % - 107" Tm/A DIAGRAM | 1
T
32. | Distinguish between diamagnetic and paramagnetic materials.
Ans Diamagnetic substances Paramagnetic substances
These are repelled by a magnet. These are attracted by a magnet. 1
The magnetic susceptibility is negative, y <0 The magnetic susceptibility is positive, y >0 | 1
The magnetic susceptibility (or magnetisation) The susceptibility (or magnetisation) 1
does not depend on the temperature. depends on the temperature.

4 | Magnetic field lines are expelled out, when the | Magnetic field lines enter inside when the
diamagnetic substance is placed in an external | diamagnetic substance placed in an external

magnetic field. magnetic field.

5 | Relative permeability is less than one, p, < 1 Relative permeability is more than one, L, >1.

(ANY THREE)
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33.

Describe the coil-magnet experiment to demonstrate the phenomenon of electromagnetic

induction along with a suitable diagram.

Ans

Let a coil C; connected to a galvanometer G. (DIAGRAM)
When the North-pole of a bar magnet is pushed towards the
coil, the pointer in the galvanometer deflects.

The deflection lasts as long as the bar magnet is in motion.

When the magnet is pulled away from the coil, the

galvanometer shows deflection in the opposite direction,

which indicates reversal of the current’s direction.

When the South-pole of the bar magnet is moved towards or away from the coil, the deflections in
the galvanometer are opposite to that observed with the North-pole for similar movements.

The deflection (and hence current) is found to be larger when the magnet is pushed towards or pulled
away from the coil faster.

Conclusion: “The relative motion between the magnet and the coil is responsible for the generation

(induction) of electric current in the coil”. (ANY TWO CORRECT OBSERVATIONS -2 M)

34.

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

Ans

LABELLED DIAGRAM WITH ARROWS
4 M | zMCP =6and £MFP = 20.

L
(=)
=
\\
N

P\ tanB:lzl—D and tan 20 = —

1 A20 | : .
C / F D| P | Forsmall angle 0, tanf = 0 and tan20 = 26.

252 =22 = FD=2"

MD
29 —— —
CD FD

FD

)

For small 0 , the point D is very close to the point P.
Therefore, FD =—fand CD = - R

Focal length: f = %

35.

What are matter waves? Give de Broglie relation for de Broglie wavelength. Explain the terms.

Ans

The waves associated with the moving material particles are called matter waves or de Broglie waves.
. h h
de Broglie wavelength: A== OR A= —
p mv

h—Planck’s constant, p — momentum of the particle, m — mass of the particle, v — speed of the particle

36.

An element has 13 protons and 14 neutrons. Assuming Ro= 1.2 fm, find its nuclear radius.

Ans

Mass number of the element: A=Z+N=13 +14 =27
Radius of the nucleus is R = Ro A1?

R=12x10"x27"% =3.6x10"m OR 3.6fm

V. Answer any THREE of the following questions:

PART-D

37.

Obtain an expression for the electric field at a point on the axial line of an electric dipole.
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Ans f— 2a N DIAGRAM 1

E+ q E—‘! P ~ F e < ]
s P oo %} """" i (\I_» The electric field at P due to the charge ‘+¢,
r — E+q: A 5 p 1
4me, (r-a)°
The electric field at P due to the charge ‘-g’, is E_q = .. —~ P
4ne, (r + a)d 1

where p is the unit vector along the dipole axis (from —¢g to +¢g) and E_q and p are opposite in

direction.
The total electric field at P is,

— — . q 2 —q A q 1 1 n

E=BuqtBq=—3 4+ y - 1
e 41‘[80(1'—21)2 d 4ney(r—a)” P e, | (r—a)” (r+a)2 .

E=-_14 181 & _ 1 2iEp - . Dipole moment p=(2aq) p 1

C4me, (rz_a2)2 ? 4nen(r2_a2)"

38. | Using Kirchhoff’s rules, arrive at the expression for the balancing condition of Wheatstone bridge.

Ans B LABELLED DIAGRAM 1
I When the bridge is balanced, no current flows through
/\ galvanometer G, i.e., Iz = 0. 1
e % 4 Applying Kirchhoff’s junction rule to the junctions D
TR R, and Bwhenl, =0, Ii=L;and L = L.
Afﬂ C Taking I, =0 and p.d. across Gis 0.
1 (G) Applying Kirchhoff’s loop rule to the first loop (ADBA)
L, R, R, gives, 1LiRi+0+LR=0
| LR;=IRi=> w=Re .. (1) 1
. I, R,
\/I/, The second loop (CBDC) gives, LRs+0-13R3=0
D Using =T and L=1
LRy —I1IR3=0
’l || LR:=R; = %:% ........... 2) 1
From (1) and (2), % _R, 1
1 3

39. | Derive an expression for force per unit length on two infinitely long thin parallel straight
conductors carrying currents and hence define ‘ampere’.

Ans LABELLED DIAGRAM 1
The magnetic field at the location of ‘b’ produced by

the conductor “a’ is, B, bl siassisall)

E‘a 2ad ! 1
The magnetic force on a segment L of the conductor

- * ‘b’ due to ‘@’ is Fba= BaIv L sin0
K LT L

2xnd

I
IL 0 =90° and using equn(1), E,
I
IR . —— This force Fy, 1s towards conductor “a’.
Similarly, F, is the magnetic force on a segment L of

a b the conductor ‘a’ due to “b’.
The force Fap 1s equal in magnitude to Fya, and

directed towards ‘b OR Fba =— Fab
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i zllolalb
L 2nd 1
Definition of ampere: One ampere is that steady current which, when maintained in each of the two

The force per unit length on each conductor is f,, =

very long, straight, parallel conductors of negligible cross-section and placed one metre apart in

vacuum (free space/air), would produce a force of 2x10~7 newton per metre length on each other. 1
40. | (a) Give any three differences between interference and diffraction of light. 3
(b) Write two uses of polaroids. 2
Ans | (a) Differences between interference and diffraction:
INTERFERENCE DIFFRACTION
1 | Interference fringes have equal width. Diffraction bands have unequal width. 1

2 | Interference is due to the superposition of two | It is due to the superposition of secondary
waves originating from two coherent sources | wavelets originating from different parts of 1
single slit.

3 | Intensity of all bright fringes is equal and Intensity of central maximum is highest,
Intensity of dark fringes is zero. Intensity of secondary maxima decreases with 1
increase in order.

4 | At an angle 6 = L/a, maximum intensity for | Atan angle 6 =X/a, the first minimum of the

two narrow slits separated by a distance ‘a’ | diffraction pattern occurs for a single slit of
is found. width a.
5 | In interference pattern there is a good contrast | In a diffraction pattern the contrast between the
between dark and bright fringes. less bright band and dark band is poor.(ANY 3)
(b) Polaroids are used to control the intensity of light in sunglasses, windowpanes, in photographic
cameras and 3D movie cameras. (ANY TWO) |2
41. | (a) What is a full-wave rectifier? (1)
(b) Draw the circuit diagram and input-output waveforms for a full-wave rectifier. (2)
(c) Explain the working of the full-wave rectifier. 2)

Ans | (a) The circuit which gives rectified output voltage corresponding to both positive and negative half | 1
cycles of AC is known as full-wave rectifier.
(b) Circuit diagram Waveform

2
Centre-Tap <
Transformer e /\
a—Dl 5 ‘E i H : \
L 2 i i : i
Centre A X = : ' : ;
4 C E b : : ; :
Tap o & | : : :
) —P—> T o| Dueto ;' Duecto | Dueto | Dueto !
: Diode 2(D,) L Qutput ? g D'J ', Ds i 3 5 - :
g 22 ': : E :
L . 3 t
i = fal \ =
(¢) During positive half cycle of AC input the diode D, is forward biased and conducts, while D>
reverse biased, does not conduct. So the current flows through Ry as shown in the figure. The output
voltage is obtained across load resistor. 1

During negative half cycle of AC input, D2 isforward biased and conducts while D is reverse biased,
does not conduct. Again the current flows through Ry as shown in the figure. The output voltage is | q
obtained across load resistor.

Thus, there is current flow through Ry over the complete cycle of AC input in the same direction.
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VIi. Answer any TWO of the following questions: 2x5=10

42. | ABCD is a square of side 20 cm. Three point charges +2 pC, -3 pC and +4 pC are

placed at the cormers A, B and C respectively. Calculate the work done in

transferring a charge of +5 nC from corner D to the centre O of the square.

Sides: AD = CD =a =20 cm = 0.2 m, Diagonal: BD = a¥2=02V2m and AO=BO=CO=0.1V2m

1 1
Electric potential at a distance r from a point charge q 1s V= d
4TEH T
: : : 1 ) 2-3+4 | ...
Electric potential at O is, Vg = q—]+q—'+q—3 =9x10° b x107°=191x10° Vv 1
41e,| AO BO CO 0.152
Electric potential at D is, Vp, = L[q—uq—Mq—ﬂ —ox10°| 2 - _+ 4 |08 =175x10° v |1
4mey| AD BD CD 0.2 0242 02
2

Work done : W= q’ (Vo - Vp) =5x107x 16 x 10° = 80x107°J

43. | Two cells of emfs 3 V and 4 V and their internal resistances 1 Q and 2 Q
respectively are connected in parallel so as to send the current in the same direction
through an external resistance 6 (). Determine the current through 6 Q resistor

and potential difference across 6 CQ resistor.

A
e L 3V.1Q Equivalentemf : g = Bl e, _Peaitiad) EV 1
I +i, 2+1 3
. 1x2 2
Equivalent internal resistance: r,, = s, ot @ 1
I I 1'4V,2Q L+, 1+2 3
€
rg.'l.gl.;.'L ' The current through 6 Q resistor is I= — 1
R+e
(10/3) V, (2/3)Q 1% 10
I I= 2= E: 05A 1
_‘__||_ 6+A
| P.D. across 6 Q resistoris, V=IR=05x6=3V 1
6Q
MWL
ALTERNATE METHOD (USING KIRCHHOFF’S RULES):
Current through 6 Q resistor: I =1, + I,
KLR totheloop-1: —(1x1)+2xL)+3-4=0 = -L+2, =1 - (1) 1
KLR to theloop-2: —(2xL)—(6x1)+4=0 = -6, -8, =—4 -———--— (2) 1
Solving the two KLR equations, 4xeq(l) +eq(2) gives, I; =0, I, =054 and /1 =0.5A 2
1
P.D. across 6 Q resistoris, V=IR=0.5x6=3V

II PUC PHYSICS: Preparatory Examination January 2025 - Solution and Scheme of valuation Page No.: 8
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44. | An inductor of unknown value of inductance, a capacitor of 100 pF and a resistor
of 10 Q are connected in series to a 220 V, 50 Hz ac source. It is found that the
power factor of the circuit is unity. Calculate the inductance of the inductor and
the amplitude of current in the circuit.
Ans | Power factor is unity. Hence the given LCR circuit is at resonance. 1
XL =Xc = oL =L — L= -1, 1
oC on-C
P — =0.1014H 1
4n°v°C  4(3.14)7(50)"(100x10 ™)
1
At resonance, Z = R and hence RMS current : I :% =22A
1
Amplitude of current: im= W2 =22(1414)=31.1 A
45. | Double-convex lenses are to be manufactured from a glass of refractive index 1.55,
with both faces of the same radius of curvature.
(a) If the focal length is to be 20 cm, find the radius of curvature.
(b) Calculate the power of the lens when the lens is immersed in water (refractive
index 1.33).
Ans | ;) éz (ng—1) (Ril—é) ; fi= 20cm,Ri=+Rand R2=-R 1
1 1 1
= 5— (155—1) (E_—R)
2 _
= 0.05=(0.55) (E) — R=22cm y
- : 1 ng 1 1
(b) When lens 1s immersed in water, — = (— — 1) (— — —)
f Ny R;i Rz
1 1.55 1 1 1
- -GG
f, 1.33 22 -22
2
> £=(01654)(3) = [ =665cm=0.665m 1
2
Powercthe lenss P — == 15T 1
f,  0.665

Note: Any other alternate correct method/answer should be considered.

II PUC PHYSICS: Preparatory Examination January 2025 - Solution and Scheme of valuation Page No.: 9
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1)

2)

3)

Statement 1| :

susecT:PHYSICS (33) ~ ° MARKS 70

PART.A T vt ey 4+ W A

... Pick the corract option among the four given options for all of the following quostiona $i4 15X1=15

Some physical quantities are listed In column.1 & the Si units are listed in column 2, Identify
_the correct match.

Column 1 Column 2.~ wHp U 'A) f-a, ii’-b, i " .”‘, {
L. Electric field a) Cmt MAiROVIWS Mgy b, - &, .T_"’_i
il. Electric flux b) N SARETEOE) 1 °- Dl bl st
Uil Linear charge density ~ ¢) Nm2C*t 7 pyiZb, ii-c, il - iy

The capacitance of a parallel plate capacitor can be. mcreased by .
A) decreasing the area of the plates

B) increasing the distance of separatlon between the plates s ssell AR (8
C) decreasing the distance of separatson between the plates S b .
D) any of the above methods ' A R VRALENN

Statement | : When a wire is not connected t6 a ‘battery, then no current flows.

In the absence of electric field, free electrons moves randomly or does not move
in a particular direction

:A) Both statements | & Il are true and Statement 1 is a correct explanatlon of the statement I

_ B) Both statements | & Il are true but statement Il is not a correct explanatlon of the statement L

i)

5)

6)

_7)

‘8)

Ui+10)!

11)

12)

3]
14),

._15)

A) object distance : B) image distance  C) size of object

* C) Statement | is true but statement Il i is fatse

D) Both statements | & Il are fa]se Yoo rElhamianayIing B OVIIOS D Wird "\1:'-1_-'1'.!.._:- (it
A moving proton Produces AL SRR SRR DR “".:"mm:'.: {ﬂi'
“A) “only electric field - j o) " "B) only magnetic field """ it sviintl (L5
C) both electric field & magnetic field - D) neither electric field nor 'maghetii:’- field
Magnetisation of a sample is : ' ' ' il
A) 'magnetic moment per unit' length "~ B) magnetic moment per umt area ' |
C) magnetic moment per unit volume ~ D) None of these -

The phenomenon in which an emf is induced in a coil due to change in the curreht in the
same coil is

A) electromagnetic induction © 1 nB) self induction E h ) \3
C) Mutual induction D) All the above \ 2, |
An AC generator converts

A) electrical energy into mechanical energy

B) magnetic energy into rnechamcal energy
C) mechanical energy into magnetic energy

D) mechanical energy into electrical .energy
The principle behind the working of a transformer is

‘A) eddy currents = B) self induction C) mutual induction D) hysteresrs .
Displacement current is produced due to e

A) changing -electric field 53 B) constant electric field

C) changing magnetic field ! D) constant magnetic field

Power of a lens depends on

D) focal length
The bonding of light around the comers of an obstacle is called ‘

A) ‘Interference W’B) Drffractlon Tl C) Polarisation D) refraction
The de Broglle wavelength of a mowng partlcle is independent of of the particle
A) mass .,,E,)‘ veloc:ty C) momentum D) charge
; iliw &
.Rutherford s alpha particles scattermg experiment. determines the size of |
A) nucleus B) proton C) electron D) neutron. .
Energy generation in stars is mainly due to Sl e
A)..nuclearfission . ..B) quclear fusion ... C) radioactivity . D) Dtspersmn
The P-type extrinsic semiconductoris’ =+ 1" s ¢ thiy S @ i
A) positively charged B) negatively charged C) ‘neutral D) semrcharged (PT.O)
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- in the bracket for all the following questions : 5X1=5
71 Flll'in the blanks by appropriate answer given S
WL Einithe '({In':tl; ' Huygon, - hydrogen, '‘closed, - sphorical, ' photon) - %

%o, ¥ P AN T O :‘ e ’ 1;' ,, -'-,T

16)<An;example for,non-polar molecul® I8 iiiivui.duion s

17) .Magnetic field lines aro conlanOl_liBt'l;;;mi'--;l-i-i;"" ......... | LE o

18)..The.power factor for a purely resistive circ e R,
“‘}g; N ot Deaaina o ot SEUPBA,BHIIGHE A somsrmmrsrae wavehont _
+¢+20) 'In Interaction with matter, light behaves as If it Is.made up of packet of energy called .........
RR! € ey 1 okl s o PART-B e
. Answer ANY FIVE of the following questions. : X2=10

21) State & explain Gauss law in electrostatics. _

22) Give any two limitations of ohm's law. ki’ : _

23) A long straight wire carries a current of 35A. What is the magnitude of the magnetic field at
a point 1m from the wire. = -4 .

24) State Lenz’s law. What is the significance of- Len:;s: _i_av\(-

25) Give any two uses of ultraviolet rays. oy

26) Write the conditions to obtain total intemal reflection. . . .

27) Write lens maker’s formula & explain the terms used. . et

28) Distinguish between _intrinsi_c_semicqndqc_tq; and extrinsic sem:conductors._

£/0i 300 290 30 Yl L0 SEVEIT EROYSSS S PARTAGT 19!
IV. Answer ANY FIVE of the following questions.
29)Me"ll0ntheba5|c properties of electric charges. § i 25 _
" '30) Derive an expression for effective capacitance of two capacitors connected in series.
31) Explain how to convert a galvanometer into an ammeter. _ :

32) Distinguish between diamagnetic materials & ferromagnetic materials.

33) Derive an expression.for. motional emf when a rod is moved in a uniform magnetic field.
34): Mention the experimental observations of photoelectric effect.

35) Write three postulates of Bohr's atom model. P - :

36) Calculate the binding energy per nucleon of oxygen nucleus 1:0 by using following data.

mass of proton = 1.007825 u R s ey A — P ,

w1 n: ;-mass of.neutron = 1.008665 u £t i - : b b ‘ e
"~ mass of oxygen nucleus = 15.995 u - -

o4 SR B

5X3=15

PART-D _ MBnTLT . -
V. Answer ANY THREE of the following questions : s RS BLE 3X5=15
37) Derive an exprassion for electric field due to an electric dipole along the axial point.
+.:38):Derive -an expression for electrical conductivity of a conductor. i
+139) “Derive an“expression for magnetic field at a point along the axis of a.éircular coil carrying current.
40) a) With schematic diagram explain Young’s double siit experiment on interference of light. (3M)
b)>:Write-the: conditions fqr constructive interference & destructive interference interms
of path difference. b i e - s o = (2M)
41) What is rectification ? Describe with a circuit diagram, the working of a semiconductor diode
as a full wave rectifier. Draw input & output waveforms. R -

VI. Answer ANY TWO of the following questions. - 2X5=10

42) Two charges 56X 10-8C & <3x 10-8C are located 16 cm apart. At what point(s) on the line joining
the two charges is.electric potential zero ? Take the potential at infinity to be zero.

43) Two cells of emf 2V &4V and internal resistance 10Q & 20 respectively are connected in parallel
, Soas tosend current in the same direction through an external resister of 20Q. Find the potential
" difference across 200 fesfstor. ' 'S POT BT Pl ngleven o Ui ST @R s
IR, ] . ; r _-‘ g | ¥ et ..i'_': Z;.. ¥ 1
44) A source of alte_rnahng emf of 220V, 50Hz is connected in s_gn‘es with a resristor of 200Q, an
inductor of 100mH'& a capacitor of 30uF. Does the current lead of lag the Voltage & by what

J

angle) 710 11
45) Asmall candle 2.5 cmin size is placed at 27cmiinfront 6f a cdhcave mirror of radius of curvature

36 -t:m‘."At-Whétfdistancetfrom-thé'mirrdr should a Scredn be placed in‘orderto obtain-a sharp
image ? Describe the nature & size of the IMage.ubnoshinss izimixa « avi-9 sdT (2t

rer mnarserinirno i o ' - o
01m bemadaimos.(d ‘E-"'J'-RHMW'&'- vievigspen {8 bapndy yevitizoq (A
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2 PU Preparatory Examination 2024-25
PHYSICS (33)
Date : 17-01-2025 Time: 3 hours Max Marks: 70

General Instructions:
1. All paris 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 1o 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 Mﬁg
questions: 15x1=15
1. The SI unit of electric flux is
(A)NC' (B) weber
(C)NC'm? (D)Nm’C
2. The electn-. energy density between the plates of charged capacitor is given by
(A) 5CV? (B) ; &V
(C); €ok? O)ov
3. In a conductor, the drift velocity Vg4 varies with electric field E as ,
1
(AvgaE B)vga g
. o
(C}UdﬂEz (D)Vdai';

4. For the motion of a charged particle in a region of magnetic ﬁald,lfﬁ,"
and B, then pick the correct match in the followi

Path of the charged | Angled
particle -

i) helical

i)t

i)
(A D)~ a, i) - b - ¢
[C}i) ~b, i) -a,ii)-¢

5 mwwuulwinl
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(B) be doubled o 4

(A)remains unchanged (D) becoises couir Hinle

(C) be halved
7. Capacitive reactance Is
(A)inversely proportional to frequency of AC
(B) directly proportional to frequency of AC
(C)inversely proportional to square root of frequency
(D)directly proportional to square root of frequency
8. The displacement current is produced due to
(A)constant electric field
(C) changing electric field
9. The focal length of a spherical mirror is
(A)equal to the radius of curvature

(B) constant magnetic field
(D) changing magnetic field

(B) two times the radius of curvature

(C) half of the radius of curvature (D) does not depend on radius of curvatt
10. The transverse nature of light is confirmed by the phenomenon of '

(A) polarization of light (B) diffraction of light

(C) dispersion of light (D) refraction of light

I'l. Photons are not deflected by electric and magnetic fields since photons are

(A) Positively charged (B) negatively charged

(C) massless (D) electrically neutral
12. The energy of the electron in the first orbit of hydrogen atom is

(A)+13.6 eV (B)-34eV

(C)-13.6 eV (D) +3.4 eV
I3. The source of energy output in the interior of the star is

(A) Fission reaction (B) B-deacy

(C) Thermonuclear fusion (D) radioactive decay

14. Below are the statements related to observations of a-ray scattering experiments,

Statement I: a-particle close to the center of an atom suffe
head-on collision the u-particle rebounds.

Statement I1: The mass and
of an atom

rs large angle scatte
positive charge of the atom is concentrated in a sy

(A)Both Iand IT are true and I1 is the correct explanation of [

(B) Both I'and I1 are true and 11 is not the correct explanation of |
(C) 1is true but I is false

(D)both I and II are false
I5. In n-type semiconductors,
(A)ny, » n, '
(B)yn, »
(©m =n, g
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I1. Fill in the blanks by choosing appropriate answer given in the brackets for ALL the
following questions: §x1=5
(maximum, kinetic energy, increases, magnetic intensity, minimum, decreases)
16. The degree to which a magnetic field can magnetize a matenal is

7. The peak emf generated in an AC generator  with decrease of frequency of
rotation of the coil. '

18. In a series LCR circuit, at resonance the impedance is

19. In Young’s Double Slit experiment. if the blue light is replaced by red light, then the fringe

width
20. Stopping potential is a measure of  of the liberated photoelectrons.
PART - B
I1I. Answer any FIVE of the following questions: s—==3

21. Define electric dipole moment. Give its direction.

2. Write the expression for potential energy of two charge system 1n the absence of external
field and explain the terms.

23. What 1s resistivity of a conductor? Write its unit.

24. A tightly wound 100 turn coil of radius 10 c¢m carries a current of 1| A. What is the
magnitude of magnetic field at the center of the coil?

25. State and explain Lenz’s law of electromagnetic induction.

26. How X-rays are generated and detected?

27. Mention two postulates of Bohr model of Hydrogen atom.

28. Wnte two differences between intrinsic and extrinsic semiconductors.

PART - C
[V. Answer any FIVE of the following questions: Sx3=15

29. Mention the basic properties of electric charge.

30. Establish the relation between electric field and electric potential.

1. How do you convert a moving coil galvanometer in to an ammeter? Explain with a circuit
diagram.

32. List out three properties of magnetic field lines.

33. The magnetic flux through a coil of 10 turns changes with time as Pp(t) =t — 2t + 4 Wh.
Find the magnitude of induced emfat t =2 s.

34. Draw the ray diagram of image formation in compound microscope. Write the expression
for magnification for image at near point distance.

35. Write Einstein’s photoelectric equation and explain two experimental results of photoelectric
effect using the equation.

36. Write a curve of binding energy per nucleon as a function of mass number and explain the

main features of the curve. .
3 (PT.0.)
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PART -D

. d 3x5=15
V. Answer any THREE of the following questions: —--——g;

37. a) Derive an expression for capacitance of a parallel plate capacitor. S
b) Mention two differences between series and parallel combination of capacitors. (2)

3 : i : : lis
38. Deduce an expression for equivalent emf and equivalent internal resistance when two ce
of different emfs and internal resistances are connected in parallel.

39. Arrive at the expression for the force between two parallel conductors carrying current and
hence define an ampere.

40. a) Using Huygen’s principle arrive at Snell’s law of refraction of light 3)
b) Give two applications of polaroids. (2)
41. What is a full wave rectifier? Explain the construction and working of a full-wave rectifier
with the help of a circuit diagram.
VI. Answer any TWO of the following questions: 2x5=10

42.Two point charges 6uC and -6u.C are located 20 cm apart in vacuum.
a) What is the electric field at the midpoint of the line joining the two charges?

b) If a negative test charge of magnitude 1.5 x 10”°C is placed at this point, what is the force
experienced by the test charge?

43. The radius of a copper wire is 0.8 mm and it is carrying a current of 3A. The number
density of free electrons in copper conductor estimated is 2.5 x 10* m™. Calculate the drift
velocity of conduction electrons. How long does an electron take to drift from one end of the
}Xire to its other end if the length of the wire is 3 m. Given electronic charge e = 1.602 x 107

&

44. A resistor of 200 Q and a capacitor of 15 pF are connected in series to a 220 V, 50 Hz AC
source. a) Calculate the current in the circuit.

b) Calculate the voltage (rms) across the resistor and the capacitor.

45. An equilateral prism made of glass shows a minimum deviation of 40° for an oblique

incident ray. What is the refractive index of the material of the prism? Also calculate the
angle of incidence. St ol i

-5

& ,
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6

DISTRICT LEVEL Il PUC PREPARATORY EXAM, JANUARY — 2025

Time: 3 Hours Sub: PHYSICS (33) Max. Marks: 70

General Instructions:

el ol

2" ':;"'15 (A to D) are compulsory. Part - E is only for visually challenged students.

or Part - A questions, first written answer will be considered for awarding marks.
nswers without relevant diagram / figure / circuit wherever necessary will not carry any marks.
rect answers to the numerical problems without detailed solutions will not carry any marks.

8. Electromagnetic waves are
(B) Matter wave MCﬁnsverse wave (D) All are correct

PART - A

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

15x1=15

1. Dipole moment is a vector quantity, which is pointing from

—q to + q along the axis of an electric dipole  (B) infinity to +¢g
(C) +q to — g along the axis of an electric dipole (D) +q to infinity

2. The following graphs show the variations of two physical quantities with distance ‘r’

from the centre of a uniformly charged spherical shell. Identify the graphs.

GRAPHT GRAPH I

o O

(A) First graph shows variation of E versus r and second is V versus r
irst graph shows variation V versus r and second is E versus r
(C) Both graphs shows the variation of V versus r

(D) Both graphs shows the variation of E versus r it =
 { s = iy |

v |

3. The relaxation time in conductors

(A) Increase with the increase of temperature \-(rsfgecreases with the increase of térﬁperature
(C) It does not depend on temperature (D) All of sudden changes at 400K

4. Ohm’s law is valid when the temperature o{;%!guctor is

(A) very low - (B) very high constant (D) varying
5. Match the physical quantities of Column — | with their units in Column - II.
Column - | Column - Il
(i) Current sensitivity (@) Am™
(ii) Intensity of magnetic field (b) Am’
(iii) Magnetic Dipole Moment -1 |(c) div 4"
(A) (i)=(c), (ii)=(b), (ii)=(a) BT (i)=(c), (ii)=(a), (iii)=(b)

(C) (i)=(a), (ii)=(c), (iii)=(b) (D) (i)=(b), (ii)=(a), (iii)=(c)

6. The phenomena of induction of an emf in a coil due to change in current through the

same coil is called: _ :
(A) Mutual induction Hﬁf induction
(C) Motional emf (D) Induction of magnetic field

7 Power factor for a purely resistive circuit is:

(A) Zero Unity (C) Infinity (D) 0.5

(A) Longitudinal wave oct

1
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9. Snell's law of refraction not valid for angle of incidence " o

AAY 0° (B) 45° () 60°

10.Two converging lenses of equal len

combination is

i MK

(D) 90’

gths are placed in contact. The focal length of

\AAT f 12 ®) 1/2f ©) 2/ f (D)2 N gt T
11.The shape of wavefront obtained from a point source of finite distance
\_{A Spherical (B) Plane (C) Cylindrical (D)None - -
12.Photon having highest energy is = ok
(A) Red photon (B) Blue photon  (C) Indigo photon \_(DyViolet photon
13.The perpendicular distance between the initial velocity and central line of nucleus is
called AL/
(A) Radius of atom (B) Radius of nucleus
(C) Radius of molecule \_{B)Tmpact parameter
he radius of nuclei depends on mass number (A) as (Gl—rw’-'ﬁ-
(A) A (B) A”2 (C) A'ZB (D) A3f2
15.The cut - in voltage for Silicon diode is approximately
(A) 0.2V \&7 0.7V ©) 1.1V 014V

questions:

. Fill'in the blanks choosing appropriate answer given in the bracket for ALL the following

5x1=5

(diffraction, optical fiber, zero, decreases, increases, electroscope )

16. Instrument used to detect electric charge is _E | 8¢4roscope

17. As the speed of a conducting rod moving perpendicular to a uniform magnetic field

decreases, the motional emf induced across it cle C¥aer

18. At resonance of series LCR circuit, the voltage across combination of L and Cis Z-C7B0 .

o $ibeY § 3 . _
19. © E-h (o) 7" works on principle of total internal reflection.
20. The phenomenon of bending of light around the edges of an obstacle is called Cﬂ{Eﬁa g(:j'on

PART -B

Answer any FIVE of the following questions:

21
o,
23.

24,
25.
26.
2
28,

State and explain Kirchhoff's loop rule.

5x2=10

Is any work is done by a magnetic field on a moving charge? Justify your answer.

What are the conditions for (i) stable equilibrium and (i) unstable equilibrium for a compass
needle in terms of its magnetic moment and the uniform magnetic field?

Lenz's law in accordance to principle of conservation of energy. Briefly explain.

Give any two applications of X-rays.

Mention two uses of polaroids.

Write two limitations of Bohr's atom model.

What is forward bias and reverse bias of semiconductor diode?

2

P.T.0
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PART -C

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

VL.

29. Write three properties of electric field lines.

30. Mention any three factors on which the capacitance of a parallel plate capacitor depends.

31. A metal cube of edge 2 cm is drawn into a uniform wire of length 2 m . What is the resistance
of the wire? Given: resistivity of wire is 0.5 uQm.

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

33. Obtain the expression for energy stored in an inductor.

34. Prove that, the focal length of a spherical mirror is half of its radius of curvature.

35. What is interference of light? Write the conditions for constructive interference and destructive
interference in terms of path difference.

36. Mention any three differences between nuclear fission and nuclear fusion.

PART-D

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

37. Arrive at the expression for the electric field due to a thin spherical shell at a point outside the
shell using Gauss law. Write the expression for electric field on its surface.

38. (a) Derive an expression for drift velocity of free electrons in conductor. [3M]
(b) Name the mobile charge carriers in (i) metals (i) electrolyte. [2M]

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

L

40. Derive lens maker's formula.

41. (a) Give Einstein's explanation of photoelectric effect. [3M]
(b) What is the resistance of an ideal diode when
(i) forward biased and
(ii) reverse biased? [2M]
Answer any TWO of the following questions: 2x5=10
42. Charges +2 nC, +4nC and +6 nC are placed at the corners ABC respectively of a
square of side 0.1 m. Calculate the work done to transfer a charge of +2 uC from the

corner D to the center of the square.

43. A galvanometer of resistance 50 €2 requires a current of 2 mA for full scale deflection. How

do you convert it into

(a) an ammeter for range 0 —3 A4

(b) a voltmeter of range 0 =5 V.

3 P.T.O
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44. A sinusoidal voltage of peak value 283V and frequency 50 Hz is applied to a series LCR
circuitin which R =3Q, L =25.48mH ,and C =796 uF . Find

(a) The impedance of the circuit.

(b) The phase difference between the voltage across the source and the current.
(c) The power dissipated in the circuit and

(d) The power factor.

14 77 .
45. The work function of Caesium metal is 2.14e¥ . When light of frequency 6 x 10 Fz is

incident on the metal surface, photoemission of electron occurs. Find:
(a) Energy of incident photon
(b) Maximum kinetic energy of photoelectrons.

PART -E
(For Visually Challenged Students Only)

2. Equal charges are given to the two spheres of different radii. The potential will
(A) Be more on bigger sphere
(B) Be more on smaller sphere
(C) Be equal on both spheres
(D) Depend on the nature of the material of the spheres

THHEHEHE
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SECOND PUC PREPARATORY EXAMINATION — JANUARY - 2025

AS Sub: PHYSICS (33)
No. of Questions : 45
Time: 3 Hrs. Total Marks: 70
General Instructions:

(1)  All parts A to D are compulsory.
(i) | For Part A questions, the first written answer will be considered for awarding marks.

(iii) Answers without relevant diagrams/figures/circuits wherever necessary will not carry any marks.
(iv) Direct answers to numerical problems without relevant formulas and detailed solutions will not
carry any marks.
PART - A

L. Pick the correct option among the four given options for ALL the following questions. 15x 1 =15
1. Coulomb’s law of electrostatics agrees with the:

(a) Amperes law /Qb)/ Newton’s third law of motion

(c) Ohm’s law (d) Faraday’s law
2. Statement I: The magnitude of electric field is given by the change in magnitude of potential per unit

displacement.
Statement II: Electric field is in the direction in which the potential decreases steepest.

(a) Both statements are correct (b) Only statement I is correct
(c) Both statements are wrong (d) Only statement II is correct
3. Current through unit area normal to the current in a conductor is
(a) Drift velocity (b) Current density  (c) mobility (d) conductivity
4. The substances which have tendency to move from stronger to weaker part of external magnetic field is
(a) Ferro magnetic substance (b) Para magnetic substance
(c) both ferro or pare magnetic substance ~ (d) diamagnetic substance
5. Lenz’s law is analogous to the law of conservation of
(a) energy (b) charge (c) Mass (d) both mass and energy
6. S.I unit of self-inductance is:
(a) ohm (b) farad (c) ampere (d) henry
7. The electrical resonance phenomenon is exhibited by "
(a) L and C ac circuit (b) R and C ac circuit .

(c) R and L ac circuit (d) none of these

e
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10.

13.

14.

II.

Electromagnetic waves with highest frequency are:

(a) Microwaves (b) u v rays (c) radio waves (d) gamma rays
Expression for magnification of simple microscope is:
D f D 1
(a)m=l+? (b)m=1+5 (c)m:l——f— (d)m:-E
f
Which of the following is not a use of Polaroids?
(a) To control the intensity of light (b) to produce maximum intensity of light,

(c) In photographic cameras (d) In 3 D movie cameras

. Light of a filament bulb is viewed through by holding two blades to form a single narrow slit shows:

(a) Clear diffraction pattern (b) Dark Shadow of the blades
(c) a single bright band (d) interference bands

. The minimum energy required to free the electron from ground state of hydrogen atom is

(a) 27.2 eV (b). 10.2 eV (c) 13.6 eV (d)3.40 eV
Nuclides with same atomic number and different mass number are called:

(a) Isotones (b) Isobars (c) Isotopes (d) Isomers
The term Hole in a semiconductor is used for:

(a) An antiparticle of electron

(b) A Vacancy created when an electron leaves covalent bond.

(c) Absence of free electron.

(d) An artificially created particle.

. Identify the correct match in the following:

Column I Column II

i | an-type semiconductor | a | is tetravalent

ii | a p- type semiconductor | b | has donor impurity

iii | a pure semiconductor ¢ | has acceptor impurity

(@a)i—a,ii—b,iii—c (b) i—c,ii—a,iii—b (c) i—b,ii—c,iii—a (d) i—c,ii—Db,iii-a
Fill in the blanks by choosing appropriate answer given in the brackets for ALL the following.
S5x1=5

[Transformer, low resistance, magnetic field lines, rectifier, relative refracting index, high

resistance]

16.
17.
18

A galvanometer is converted into an ammeter by connecting in parallel.
do not intersect each other.

Hysteresis loss is the loss of energy in a
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19. Refractive index of glass with respect to water is called
20. Semiconductor pn junction diodes used in _______ circuit.
PART - B |
111. Answer any FIVE of the following questions: 5x2=10

21. What is the direction of net electrostatic force on an electric dipole when (i) its p is parallel to E and
(ii) its P is anti-parallel to E, in a non-uniforms electric field E?

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

23. Define (i) Electric polarization of a dielectric and (ii) dielectric strength.

24. Draw a graph of resistivity versus temperature of (i) metallic conductor (ii) semiconductor.

25. Write expression for Lorentz’s force acting on a charged particle moving in uniform magnetic field
and electric field and explain the terms.

26. Mention principle of an ac generator. Write an expression for instantaneous emf of ac generator.

27. What is meant by displacement current? Write its expression.

28. The threshold frequency of a photo sensitive metal is 5 x 10'* Hz. Find its work function.
(h=6.625x 107 Js)

PART -C

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

29. Mention basic properties ci electric charge.

30. Derive an expression for magnetic field due to long straight conductor carrying current using
Ampere’s circuital law.

31. Define (a) magnetic susceptibility (b) magnetic relative permeability and write the relation between
them.

32. Explain magnet and coil experiment to demonstrate the electromagnetic induction.

33. Define critical angle and mention conditions for total internal reflection of light.

34. Write any three Hallwatch’s and Lenard’s observations of photo electric effect.

35. Draw schematic arrangement of the Geiger - Marsden a - scattering experiment. What is meant by
impact parameter?

36. Find the energy equivalent of one atomic mass unit in joules and in MeV. Given: speed of tight in
vacuum = 3 x 10* ms™', one atomic mass unit = 1.66 x 107>’ kg and magnitude of charge of electron

=1.6x10"C.
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PART -D

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

37. Derive an expression for electric field at a point outside a charged thin spherical shell using Gauss’s
law.

38. Obtain an expression for conductivity of free electrons in conductor when an electric field established
across it.

39. Deduce an expression for force between two parallel current carrying conductors and hence define
ampere.

40. (a) Prove law of refraction of light when a plane wave front passes from rarer medium to denser
medium.

(b) Give any two differences between constructive and destructive interference of light.
41. Define (i) valance band and (ii) conduction band. Explain classification of solids using band theory.
PART -E

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

42. Three capacitor 3 pF, 4 pF and 6 pF are connected in series. (a) determine the effective capacitance of
the combination.

(b) find the potential across 4 pF capacitor if the combination is connected to 100 volt supply.

43. Two cells 2V, 1Q and 4V, 2Q are connected across a 52 external resistor in parallel, such that they
send currents in same direction through external resistor. Find the current and potential difference
across the external resistor.

44. A resistor 200 Q and a capacitor of 15.0 uF are connected in series across a 220 V, 50 Hz ac source.
(a) Find Impedance of the circuit. (b) calculate the rms current in the circuit.

45. A glass double convex lens of refractive Index 1.5 and have radii of curvature of the faces are 10 cm
and 15 cm. Find its focal length. What will be new focal length if it is immersed completely in water

R 4
of refractive index 3?

* ok ok k%

E—
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DHARWAD DISTRICT II PUC PREPARATORY EXAMINATION 2024-25
Time : 3-00 hrs. PHYSICS (33) Max Marks- 70

Instruction : 1) All parts A to D are compulsory. Part-E is only for visually challenged students.
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 the numerical problems without detailed solutions will not carry any
marks.
PART - A
I) Pick the correct option among the four given options for ALL of the following questions.
15x1=15
1) A region surrounded by a stationary electric charge has
(A) only magnetic field (B) only electric field
(C) both electric and magnetic field (D) neither electric nor magnetic field

2) Below are the two statements related to equipotential surfaces :

Statement I: Electric field at every point is normal to the equipotential surface passing
through that point.

Statement II: If the electric field were not normal to the equipotential surface, work has to
be done in moving a test charge on the surface.

(A) Both the statements I and II are correct and 1II is the correct explanation for I

(B) Both the statements I and II are correct and II is not the correct explanation for 1

(C) Statement I is correct and the statement II is wrong.

(D) Statement I is wrong and the statement II is correct.

3) A practical device which works on the principle of Wheatstone’s bridge is

(A) ammeter (B) voltmeter (C) galvanometer (D) metre bridge
4) The mathematical form of Ampere’s circuital law is

A) $E-di=2 B) §B-dA=0 (C)$B-dl = p,lI (D) $E-dl = - ==
5) The SI unit of magnetization is

(A) Am? (B) Am? (C©)Am (D) Am?*
6) Lenz’slaw is in accordance with law of conservation of

(A) linear momentum (B) charge

(C) energy (D) angular momentum

7) An AC generator converts
(A) mechanical energy in to electrical energy
(B) mechanical energy in to light energy
(C) electrical energy in to mechanical energy
(D) mechanical energy in to chemical energy

8) The phenomenon of electrical resonance is exhibited by an electrical circuit if it contains

(A) resistor and a diode (B) resistor and a capacitor

(C) inductor and a capacitor (D) resistor and an inductor
9) Which of the following rays has lowest wavelength?

(A) Radio waves (B) Micro waves (C) X-rays (D) Gamma rays
10) For the refraction through prism, as angle of incidence increases, the angle of deviation:

(A) first decreases then increases (B) first increases then decreases

(C) increases continuously (D) decreases continuously

-
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11)

12)

13)

14)

15)

11)

16)
17)
18)
19)

20)

1)
21)
22)
23)

24)

25)
26)
27)
28)

Which of the following phenomenon confirms the transverse nature of light waves?
(A) Diffraction of light (B) Polarization of light
(C) Interference of light (D) Dispersion of light

In interaction of radiation with matter, radiation behaves as if it is made up of particles
called
(A) electrons (B) protons (C) photons (D)neutrons

In Geiger -Marsden scattering experiment, the trajectory traced by an alpha particle depends
on

(A) number of collisions (B) number of scattered alpha particles

(C) kinetic energy of alpha particles (D) impact parameter of the collision

The energy generation in stars is mainly due to
(A) fusion of light nuclei (B) fusion of heavy nuclei
(C) fission of heavy nuclei (D) chemical reaction

The column-I is the list of materials and the column-II is the list of energy gaps (E )of
corresponding materials. Identify the correct match.

Column-I Column-II
(i) Dimond (C) (a) E~1.1eV
(ii) Silicon (Si) (b) E;=5.4eV
(iii) Germanium (Ge) (c) E=0.7 eV
(A) (@) - (@), (ii)-(b), (iii)-(c) (B) (i) - (b), (ii)-(a), (iii)-(c)
(©) (i) - (¢), (ii)-(a), (iii)-(b) (D) (i) - (b), (ii)-(c), (iii)-(a)

Fill in the blanks by choosing appropriate answer given in the brackets for ALL the
following questions. 5x1=5

(laminated core, wavelength,non -polar,matter waves,polar, zero)

Oxygen molecule is an example for dielectrics.
The net magnetic flux through any closed surface is
The energy loss due to eddy current in a transformer is minimized by using

In diffraction of light, the of light is much smaller than the dimensions of the
obstacle.

are the waves associated with material particles.

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

Write any two basic properties of electric charge.

How does the resistance of a conductor depend on its length and area of cross-section?
When the force experienced by a moving charge in a magnetic field becomes:

(i) minimum and (ii) maximum?

The current in a coil of inductance 5 mH changes from 2.5 A to 2 A in 0.01 s. Calculate the
induced emf.

What is displacement current? Give its expression.

Mention the two conditions for total internal reflection of light.

Name the objective used in: (a) refracting type telescope and (b) reflecting type telescope.
Give any two differences between p type and n type semiconductors.

i
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PART - C
IV) Answer any FIVE of the following questions. 5x3=15

29) Obtain an expression for torque on an electric dipole placed in a uniform electric field.

30) Derive an expression for the effective capacitance of two capacitors connected in series.
31) Explain with a relevant circuit diagram, how a galvanometer is converted in to an ammeter.
32) Write any three difference between diamagnetic and ferromagnetic materials.

33) Describe the coil and magnet experiment of electromagnetic induction.

34) Give any three experimental observations of photoelectric effect.

35) State the three Bohr’s postulates of hydrogen atom.

36) Calculate the binding energy of a nitrogen nucleus , N " N from the following data:

(i) Mass of proton 1.00783 u, (ii) Mass of neutron 1.00867 u (iii) Rest mass of nitrogen nucleus
14.00307 u.

PART - D
V) Answer any THREE of the following questions. 3x5=15

37) State Gauss’s law in electrostatics. Using the law, derive an expression for electric field at a
point near the surface of a charged spherical shell.
38) Assuming the expression for drift velocity, derive the expression for electrical conductivity

_ ne'r
of a material o =

. Where symbols have their usual meanings.

39) Obtain an expression for force per unit length between two long straight parallel conductors
carrying currents and hence define “ampere’.

40) (a) State Huygen's principle for wave theory of light. (2)
(b) Using Huygen’s wave theory of light, show that the angle of incidence is equal

to the angle of reflection during a plane wave is reflected by a plane surface. (3)

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

(b) Using p-njunction diode explain the working of full wave rectifier with circuit diagram. (3)

(c) Draw its input and output waveforms. (1)

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

42) A point charge of 20 pC is situated at a point O. A and B are the two points 0.05 m and 0.15
m away from this charge on the same side. Find the potentials at A and B. Also find the

work done to move a point charge of 1.6 X 10"° C from B to A. (Given : =9x10’ NmzC‘zJ

7,

43) Find the potential difference across 10 Q resistor in the given electrical network.

5, 2v1Q
A —=—T]+——F
- 10 Q2 -
f—a—ANNN—E
!zll"'lz
C == 1 D
2 4V.2Q
-5
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44) A 20 Qresistor, 1.5 H inductor and 35 pF capacitor are connected in series with a 220 V, 50
Hz AC supply. Calculate the impedance in the circuit.Does the current leads or lags the
voltage?

45) A double convex lens of refractive index 1.56 has both radii of curvature 20 cm. If an object
is placed at a distance of 10 cm from the lens. Calculate the power of a lens and also find the
position of the image formed.

PART - E
(For Visually Challenged Students Only)

43) Two cells of emf 2 V and 4 V and internal resistances 1 Q and 2 Q respectively are connected
in parallel so as to send the current in the same direction through an external resistance of
10 Q. Find the potential difference across 10 Q resistor.
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II PUC PREPARATORY EXAMINATION -2024-2025

Date: 18-01-2025 DHARWAD DISTRICT Code: JJ
CLASS: PUC-1I Sub: PHYSICS (33) No. of Questions: 45
Time: 3 Hrs. Max. Marks: 70

General Instructions:

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

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 any marks.

SCHEME OF EVALUATION
Q.No. PART-A Marks
I | Pick the correct option among the four given options for ALL of the
following questions: 15X1=15
1. | A region surrounded by a stationary electric charge has
(A) only magnetic field (B) only electric field
(C) both electric and magnetic field (D) neither electric nor magnetic field
(B) only electric field 1

2. | Below are the two statements related to equipotential surfaces

Statement I: Electric field at every point is normal to the equipotential
surface passing through that point.

Statement II: If the electric field were not normal to the equipotential surface,
work has to be done in moving a test charge on the surface.

(A) Both the statements I and II are correct and II is the correct explanation
for I

(B) Both the statements I and II'are correct and II is not the correct
explanation for I

(C) Statement I is correct and the statement II is wrong

(D) Statement I is wrong and the statement II is correct

(A) Both the statements I and II are correct and II is the correct

explanation for I .
3. | A practical device which works on the principle of Wheatstone’s bridge is

(A) ammeter (B) «voltmeter (C) galvanometer (D) metre bridge

(D) metre bridge 1
4. | The mathematical form of Ampere’s circuital law is

# 2. @ 2. 47 B 7 2 7 d%s

(A) ﬁE-dA=g (B) $B-dA=0 (C) $B-dl = p,l (D)gﬁE'd1=—F

(C) $ B dl = p,l 1
5. | The SI unit of magnetization is

(A) Am™? (B) Am™ (C) Am (D) Am™3

(A) Am™ 1
6. | Lenz’s law is in accordance with law of conservation of

(A) linear momentum (B) charge (C) energy (D) angular momentum

(C) energy 1
7. | An AC generator converts

(A) mechanical energy in to electrical energy

(B) mechanical energy in to light energy

(C) electrical energy in to mechanical energy

(D) mechanical energy in to chemical energy

(A) mechanical energy in to electrical energy 1
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8. | The phenomenon of electrical resonance is exhibited by an electrical circuit if

it contains

(A) resistor and a diode (B) resistor and a capacitor

(C) inductor and a capacitor (D) resistor and an inductor

(C) inductor and a capacitor 1
9. | Which of the following rays has lowest wavelength?

(A) Radio waves (B) Micro waves (C) X — rays (D) Gamma rays

(D) Gamma rays 1
10. | For the refraction through prism, as angle of incidence increases, the angle

deviation:

(A) first decreases then increases (B) first increase then decreases

(C) increases continuously (D) decreases continuously

(A) first decreases then increases 1
11. | Which of the following phenomenon confirms the transverse nature- of light

waves?

(A) Diffraction of light (B) Polarization of light

(C) Interference of light (D) Dispersion of light

(B) Polarization of light 1

12. | In interaction of radiation with matter, radiation behaves as if it is made up of
particles called
(A) electrons (B) protons (C) photons (D) neutrons

(C) photons 1

13. | In Geiger -Marsden scattering experiment,-the trajectory traced by an alpha
particle depends on

(A) number of collisions (B) number of scattered alpha particles

(C) kinetic energy of alpha particles (D) impact parameter of the collision

(D) impact parameter of the collision 1
14. | The energy generation in stars is ' mainly due to

(A) fusion of light nuclei (B) fusion of heavy nuclei

(C) fission of heavy nuclei (D) chemical reaction

(A) fusion of light nuclei 1

15. | The column-I is.the list of materials and the column-II is the list of energy
gaps (Eg) of corresponding materials. Identify the correct match.

Column-I Column-II
(i) Dimond (C) (@) E, =11eV
(i1) Silicon (Si) (b) E, =5.4¢V
(iii) Germanium (Ge) (c)E; =0.7eV
(A) () - (a), (i) - (b), (i) - (c) (B) (i) - (b), (i) - (a), (i) - ()
(C) () - (c), (i) - (a), (iii) - (b) (D) (i) - (b), (i) - (c), (iii) - (a)
(B) (i) - (b), (ii) - (a), (iii) - (c) 1
II | Fill in the blanks by choosing appropriate answer given in the brackets
for ALL the following questions: 5X1=05
(laminated core, wavelength, non - polar, matter waves, polar, zero)
16. | Oxygen molecule is an example for dielectrics.
non - polar 1

17. | The net magnetic flux through any closed surface is

Prof: Venugopal H. R. MSc, MPhil, B.Ed; Lecturer in Physics K.L.E. P C Jabin PU College of Science, Hubballi Ph:9886739600 Page 2
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zero 1

18. | The energy loss due to eddy current in a transformer is minimized by using

laminated core 1

19. | In diffraction of light, the of light is much smaller than the
dimensions of the obstacle.
wavelength 1
20. are the waves associated with material particles.
matter waves 1
PART - B
III. | Answer any FIVE of the following questions: 5X2=10

21. | Write any two basic properties of electric charge.

h7

< Charge is additive in nature.
% Charge is conserved.
% Charge is quantized. (Any Two)

e

22. | How does the resistance of a conductor depend on its length and area of
cross-section?

< Directly proportional to length (R « [) 1
% Inversely proportional to area of cross section (R « %)

23. | When the force experienced by a moving charge in a magnetic field becomes:
(1) minimum and (ii)) maximum?

() 8 =0° Or when charge is moving in_ the direction or opposite to the
magnetic field. 1
(ii) 8 = 90° Or when charge is moving pérpendicular to the magnetic field. 1

24. | The current in a coil of inductance 5 mH changes from 254 to 24 in 0.01s.
Calculate the induced emf.

Given:L=5X10"H L, =25A80l; =24 d&U=001s &=?
W.K.T

Induced emf £ = —L%

2528
£= —5X10‘3( 2 )= —5X 1073(=50)

e=250X103Vor250mVor0.25V 1

25. | What isdisplacement current? Give its expression.

The current which appears in the region where electric field and hence electric 1
flux is changing with respect to time is called displacement current.

. d0g . dE
LD=£‘0T or ip =80AE 1
26. | Mention the two conditions for total internal reflection of light.
*+ A ray of light must travel from denser to rarer medium. 1
2 1

*#+ Angle of incidence must be greater than critical angle.

27. | Name the objective used in: (a) refracting type telescope and (b) reflecting type
telescope.
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(a) Convex lens of large aperture and large focal length is used as objective in

refracting type telescope. 1
(b) Concave mirror of large aperture and large focal length is used as objective 1
in reflecting type telescope.
28. | Give any two differences between p type and n type semiconductors.
p-type Semiconductor n-type Semiconductor
1. It is formed when a trivalent | 1. |It is formed when a pentavalent
impurity is added to an impurity is added to an intrinsic 1
intrinsic semiconductor. semiconductor.
Z Holes are majority charge | 2. |Free electrons are majority 1
carriers. charge carriers.
2. Free electrons are minority |3. |Holes are minority . charge
charge carriers. carriers.
4. The electrical conductivity is | 4. |The electrical conductivity is
mainly due to holes. mainly due to free electrons.
5. Conductivity is relatively less. 5. | Conductivity.is more. (Any Two)
PART-C
IV. | Answer any FIVE of the following questions: 5x3=15
29. | Obtain an expression for torque on an electric dipole placed in a uniform
electric field.
Consider an electric dipole placed in a uniform -
electric field at an angle 6 as shown in fig o - +qE
’ +q
’ L]
W.K.T. Torque on the dipole is i a8 1 - 1
’ 1
7 = Force x Perpendicular distance. "3l '
—- A (4 P
-gE = - - -N'
T =4EX BN..ccoouis: (1) - g
From fig in triangle ABN
sing =2~ sing =2 BN=2asing
AB Za
Then Eqn. (1) becomes
T=qEx2asind or 7 =2aqE x sin@ ........(2)
Since 2aq = P the dipole moment
Then Eqn. (2) becomes
T = PE sinf
Invector form T=PXE ....... 3) 1
30. | Derive an expression for the effective capacitance of two capacitors connected
in series.
Consider two capacitors with capacitance (C;and C, connected in series as
shown in fig.
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Let V; and V, are the potential differences across Cjand C, then total p.d. across the

combination is

C, G
V="V+V...() e 51 | | & . Cs . 1
For capacitors C = g v | I ’ I I . |
Q Q — e— > [P —— »
1
Then Eqn. (1) becomes _{ - ‘_| -
Q. ¢
V=——+—
G G
or v=0[r+1]...@
ot ol
If Cg is equivalent capacitance of the combination then,
_ Q0
= e (3)
From Eqn. (2) and (3)
Q [1 1]
—— _+ —
& Clg' g
Bes L 32
Or ek + o 4) 1
31. | Explain with a relevant circuit diagram, how a galvanometer is converted in to
an ammeter.
A galvanometer can be converted into an ammeter by connecting a suitable
low resistance in parallel with it. 1

Consider a galvanometer connected in parallel with low resistance S as shown
in fig.

Since P.d. across S = P.d. across G

(- Ig)sH= IgaG. 1 @ 1
- I_!S Ammeter

1
32. | Write any three difference between diamagnetic and ferromagnetic materials.
Diamagnetic materials Ferromagnetic materials

1) These are repelled by a magnet. 1) These are strongly attrected by a magnet. 1
2) The magnetic susceptibility is low and | 2) The magnetic susceptibility is high and

negative. positive. 1
3) They do not obey Curie’s law 3) They obey Curie’s law. 1
4) Magnetic field lines are expelled out, when | 4) Magnetic field lines enter inside when a

a substance placed in an external magnetic substance placed in an external magnetic

held. field.
5) Relative permeability is less than one, 5) Relative permeability is much grater than

Ur <1 one, u, » 1 (Any Three)
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33. | Describe the coil and magnet experiment of electromagnetic induction.

Coil and magnet experiment:

When the north pole of the magnet is moved :
towards or away from the coil Ci, the magnetic flux . 1
lined with the coil changes. As a result, emf is N N
induced and current flows through the coil which
causes a momentary deflection in the
galvanometer G. If the magnet is kept stationary
and the coil is moved, similar results are obtained.
It is also observed that faster the moment of
magnet, greater is the deflection. When the coil
and magnet are kept stationary (no relative motion between the coil and the
magnet, then no deflection is observed.

Thus, an emf and hence current are induced in a coil whenever change in
magnetic flux linked with it.

1+1

34. | Give any three experimental observations of photoelectrie effect.

1) The photoelectric effect is instantaneous process. (Any Three) 1

2) For a given photosensitive material, there exists-a certain minimum cut off
frequency of incident radiation, called threshold frequency below which
there is no photoelectric effect.

3) For a given photosensitive material, ~above threshold frequency, the 1
photoelectric current is directly. proportional to the intensity of incident
radiation.

4) For a given photosensitive \material, above threshold frequency, kinetic
energy of photoelectrons increases linearly with frequency of incident
radiation.

5) For a given photosensitive material, and frequency of incident radiation,
saturation current.is proportional to intensity of radiation but stopping
potential is independent of its intensity. (Or Graph With explanation)

35. | State the three Bohr’s postulates of hydrogen atom.

1. An electron revolves around the nucleus in certain stable orbits called
stationary orbits without the radiating energy. 1
2. An electron revolves around the nucleus only in those orbits for which the

1
angular momentum is integral multiple of :—H where h is Planck’s constant.
3. An atom can radiate energy only when the electron jumps from an orbit of
higher energy level to an orbit of lower energy level. i.e., hd = Ef — E; 1

86. | Calculate the binding energy of a nitrogen nucleus 2N from the following
data: (i) Mass of proton 1.00783 u, (ii) Mass of neutron 1.00867 u (iii) Rest
mass of nitrogen nucleus 14.00307 u.
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Given: M = 14.00307 v Z=7A =14 m, = 1.00783 u m, = 1.00867 u Am =?BE =?

Mass defect:

Am=Zm,+(A-Z)m,-M 1
Am =7 X1.00783 + (14 — 7) X 1.00867 — 14.00307

Am = 0.11243 u 1
Binding energy:

BE = Am X 931.5 MeV
BE = 0.11243 X 931.5 MeV
BE = 104.72854 MeV 1

PART-D

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

37. | State Gauss’s law in electrostatics. Using the law, derive an-expression for
electric field at a point near the surface of a charged spherieal shell.

Statement: The total electric flux over any closed surface is always equal to Ei
: v 1
times the total charge enclosed over that surface.

Consider a uniformly charged spherical shell of radius R.

Imagine a Gaussian sphere of radius r suchthat the point P lies on it as
shown in fig.

If AQ; is the electric flux over the surface/AS then
AQr =E -AS Since8 =0

If @ is the total electric flux over the entire
surface then

Pr =X A0

= -

Gaussian sphere

1
Or @g=E YAS ..... (1)
Since YAS =4nr? then
Op=1F dm¥? ... (2) 1
From Gauss’s law Qg = Ei ........ (3)
From Eqn. (2)and (3) 1
2 — .9
Ednre = 3
Or E'= . %
4meg T
In vector form 1
E = e ... (4)

38. | Assuming the expression for drift velocity, derive the expression for electrical

2
conductivity of a material 0= 2 Where symbols have their usual
meanings.
Consider a conductor of length [ and area of cross section A connected to a
battery.

If V be the volume of the conductor then V = Al ..... (1)
If N be the number of free electrons in the conductor then N = nV
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OrN=ndl.......(2)

If Q is the total charge in the conductor then @ = Ne 1
Or @ =ndlé i (3)
If t is the time taken by the free electron from one end to another end then,
-
t= o e 4) .
If I'is the current in the conductor then I = %
I= m?e SNRAV -« vivsvvnicnos (5)
= 1

Since v; = %Ef then Eqn. (5) becomes

eET
I = neA (—)
m

1 neZEr

Or P

Since ﬁ: J then 1
ne?r

= (BB savnnss (6)

W.K.T ] = ¢E ....... (7)

From Eqn. (6) and (7)
ne’t

0= — e (8) 1

39. | Obtain an expression for force per unit length between two long straight
parallel conductors carrying currents and hence define ‘ampere’.

Consider two infinitely long parallel straight conductors X and Y carrying
currents I; and I, saparated. by a distance d as shown in fig.

Let B,be the magnetic ficld on the conductor Y due to current I; in the
conductor X then, 1

X b 4

From Ampere circuital law, ‘

0-’1
By=tel A ) (1) F, F zT/
i
.

Let F, be the magnetic force on conductor Y
due to magnetic field B, then

B, | I

F, = B, 1,1 = @ =900 » 4

K d "
. _ |Ho l’1 ' ]
& B EE] ' (— )
Similarly let B, be the magnetic field on the conductor X due to current I, in the conductor Y
then,

kol

B, = S (3) 1

Let F;be the magnetic force on conductor X due to magnetic field B, then
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F, = B,1,1

Or F =22 ... ()

« F, and F, are equal and opposite each other 2

The force per unit length on each conductor is

£.mblz 1

cR BB (5)

Definition of ampere: One ampere is that steady current which, when

maintained in each of the two infinitely long, straight, parallel conductors. of

negligible cross-section placed one metre apart in vacuum would produce a

force of 2 X 1077 newton per metre length on each other. 1
40. | (a) State Huygens principle for wave theory of light. (2)

(b) Using Huygens wave theory of light, show that the angle of incidence is

equal to the angle of reflection during a plane wave is_reflected by a plane

surface. (3)

(a) According to Huygens’ principle,

% Each point of the wavefront is the source of secondary disturbance and the 1

wavelets emerging from these points spread out in all directions with the
speed of the wave.

%+ The tangent drawn to all secondary wavelets represent the new position of | 1
wavefront at a later time.

(b) Consider a plane wave front AB incident on a plane reflecting surface XY.

If the secondary wavelets from B.strike the surface X Y at C in time t then

In the same time the sécondary wavelets from point A gets spread over a
hemisphere of radius: 1
Reflected
» g
wavefront
\D

From equations (1) and (2), Incident
BC=AD (....a.(3) ™
In AABC and AADC '
ZABC, and ZADC = 900,
AD =BC A C
AC is common.

- AABC andAADC are congruent.

Henie: & BAC = £DCA

~ Angle of incidence is equal to angle of reflection. This is the law of reflection
of light.
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41. | (a) What is rectification? (1)

(b) Using p-n junction diode explain the working of full wave rectifier with
circuit diagram. (3)

(c) Draw its input and output waveforms. (1)

Rectification: The process of conversion of alternating current (AC) in to

pulsating direct current (DC) is called rectification. 5
I'Ii
L »
ACE P 1
I“vh-- - 1
Working:

A full wave rectifier consists of two diodes connected -across the ends of
winding of a centre tapped step down transformer as shown in fig.

During positive half cycle the diode D; becomes forward biased, whereas diode
D2 reverse biased. So, diode D; allows the current to flow through load resister
RL.

During negative half cycle the diode D: becomes reverse biased, whereas diode | 1,4
D> forward biased. So, diode D: allows.current through load resister Ry.

Thus, there is current flow through R, over the complete cycle of AC input in
the same direction.

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

42. | A point charge of 20 uC<is situated at a point O. A and B are the two points
0.05m and 0.15m away from this charge on the same side. Find the potentials
at A and B. Also find the work done to move a point charge of 1.6 X 1071°C

from B to A. (Given® 4,:.5 =9X 10° Nm2C~2.)

Given:Q = 20 NIQ*C r, =005m r; =015m V, =?Vp=2q=16X10"1%C w =?
W. K. T. Electric potential at a point A due to a point charge 20 uC is

1
VA = 2 s
4meg 1y
-— 9X10°X20X10°°
e 0.05
Vy=3.6X10°V 1
Electric potential at a point B due to a point charge 20 uC is
1
VB = 2
dmey1p
Vo = 9X10°X20Xx10°¢
a 0.15
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Veg=1.2X10%V

Potential difference between A and B is

AV =V, - Vg

AV =3.6X10° — 1.2 X 106 AV = 2.4X10V
~Work done in moving a charge q from B to A is
W = qAV W=16X10""X24X 10°
W=384X10"13J

43.

Find the potential difference across 10 () resistor in the given eleetrical
network.

Prof: Venugopal H. R. MSc, MPhil, B.Ed; Lecturer in Physics K.L.E. P C Jabin PU College of Science, Hubballi Ph:9886739600 Page 11

From the circuit diagram, Cells are in parallel

E : g4y +HELT I 2V, 1Q
~ Equivalent emfis &,4 = ﬁ A ——f——F
_2X2+4X1_8
e agz 3
Eeq=2.67V
T Xr
req - ri+1s
Teq = % = % Alternate method:
Teq =0.67 () KVL to loop ABEFA We get
Current through 10 Q resistor is =10, +L)-1L,+2=0
_ _Feq =
e 11, + 10, = 2 PR b [
= 27 KVL to loop BEDCB We get
10+0.67
I=025A -10(L+5L)-2L+4=0
P.d across 10 () resistor is OL 6L 22 weas (2) X11
V=IR From Eqn. (1) and (2)
V=025X10 551, + 501, = 10
V=25V (=) 551, + 661, = 22

—161, = —12
I,=%orl;=0.75A From Eqn. (2) 5I,+(6X0.75)=2 I, =‘§—'5 orl; =-0.54
I=L+1,=-05+075 I=0.25A P.d across 10 Q resistoris V=IR

V=025X10 V=25V

(¥ Scanned with OKEN Scanner




44. | A 20 Q resistor, 1.5 H inductor and 35 uF capacitor are connected in series with
a 220V,50 Hz AC supply. Calculate the impedance in the circuit. Does the
current leads or lags the voltage?

Given:R=200 L=15H C=35X10"°F v,,,, =220V 9=50Hz Z=?
WKT

Inductive reactance

X =2bL=2X314X50X15 =471

X, =4710Q 1
Capacitive reactance
o= 2::1196 T 2X3.14X 5;,\* BRI M00Na09r10*
Xc=910Q 1
Impedance
Z=+R%+ (X, — Xp)? 1
Z=4202+(471-91)2 =,/202+(380)2 =380.5

Z=380.5 Q 1
~w X} > X, Current lags behind the voltage 1

45. | A double convex lens of refractive index 1.56 has both radii of curvature 20 cm.
If an object is placed at a distance of 10.cm from the lens. Calculate the power
of a lens and also find the position of the image formed.

Given:n =156 R, =20cm R, = £206gh u=-10cm f =?P =?v =?

From Lens maker’s formula

1 1 1
Fndy (RT'R_Z 1
- - 1.1
F (1.56 - 1) (20 ¥ 20)
= 1
2 (0.56) (10)
f=1786cm or f=0.1786m 1
Power of the lens
1
P=3
P.= e 5.6
T 01786
P=56D 1
From Lens formula
i 1.4
I 2 u
1 _ 3 S | 1 ]| B 1| 1
v f u 1786 10 2272
v=-22.72cm 1
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PART-E
(For Visually Challenged Students Only)

43.

Two cells of emf 2 V and 4 V and internal resistances 1 Qand 2 ) respectively
are connected in parallel so as to send the current in the same direction
through an external resistance of 10 (). Find the potential difference across

10 Q resistor.

From the circuit diagram, Cells are in parallel

EqTa+E2y

» Equivalent emf is ¢, =

ri+T,
2X2+4X1 8
T s =
£eq =2.67V
Teq = % = § Alternate method:
Teq = 0.67 0 KVL to loop ABEFA We get
Current through 10 () resistor is =100 + )N +2=0
=§—fm 115 #10l3=2  en(l) X5
==L KVL to loop BEDCB We get
I=0.254 £10(I,+ L) -2, +4=0
P.d across 10 Q resistor is SL+6l,=2  ...... (2)y X 11
V=IR From Eqn. (1) and (2)
V=025X10 551, + 501, =10
=25V (=) 55I; + 661, =22

~161, = —12

12:§0r12:0.75,4 From Eqn. (2) 5, + (6X0.75) = 2 flz‘ﬁ—'s orl;=-0.54

I=1L+1,=-054+075 I=0.25A P.d across 10 Q resistoris V=IR
V =0.25X 10 V=25V

Note: Any other alternate correct method /answer should be considered
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GOVERNMENT OF KARNATAKA
DEPUTY DIRECTOR, DEPARTMENT OF SCHOOL EDUCATION (PRE-UNIVERSITY)
CHIKODI EDUCATIONAL DISTRICT, CHIKODI
P.U. C. SECOND YEAR PREPARATORY EXAMINATION - 2024-25

Subject and subject code: PHYSICS (33)

Time: 3 Hour
Exam Regd. No: Max.Marks: 70
Date: No. of questions:45
General instructions:
Note: -

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 &warding the marks.

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

4) Direct answers to the numerical problems without detail solution 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. Slunit of charge is

(A) newton (B) coulomb (C) ampere (D) Vm™?
2. In bringing an electron towards another electron, the electrostatic potential energy of the system
(A) becomes zero (B) increases (C) decreases (D) remains same

3. Fuse wire is a wire of

(A) high resistance and high melting point

(B) low resistance and high melting point
(C) low resistance and low melting point

(D) high resistance and low melting point

A uniform electric field and a uniform magnetic field are acting along the same direction in a certain

region. If an electron is projected in the region such that its velocity is pointed along the direction of
fields, then the electron

(A) will turn towards right of direction of mation
(B) speed will decrease
(C) speed will increase
(D) will turn towards left of direction of motion.
5. The direction of magnetic field line of a bar magnet is
(A) from south pole to north pole
(B) from north pole to south pole
(C) across the bar magnet

(D) from south pole to north pole inside the magnet and from north pole to south pole outside the
magnet

6. Self-inductance of a straight conductor is
(A) zero (B) very large * (C)infinity (D) very small
Two different loops are concentric and lie in the same plane. The current in the outer loop is clockwise
and increasing with time. The induced current in the inner loop then, is
(A) clockwise (B)zero

(C) counter clockwise (D)in a direction that depends on the ratio of the loop radii

P.T.0
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Il P.U.C. PREPARATORY

8. In a pure resistive circuit

(A) voltage leads the current by %

(B) voltage lags behind the current by 1;-

(C) voltage is in phase with current
(D) voltage leads the current by n
9. The electric and magnetic fields in an electromagnetic wave are
(A) in opposite phase and perpendicular to each other
(B) in opposite phase and parallel to each other
(C) in phase and perpendicular to each other
(D) in phase and parallel to each other
10. Snell's law fails
(A) when light travel from denser to rarer (B) for oblique incidence
(C) when light travel from rarer to denser " (D) for normal incidence
11. Four independent waves. are expressed as
)y, =aysinwt, (i) y, = a, sin2 wt, (iii) y; = a; cos 3w t and (iv) y; = a, sin( wt + n/3)
The interference is possible between ! .
(A) (i) and (ii) (B) (iii) and (iv)
(C) (i) and (iv) (D) Not possible at all
12. The graph of velocity of phaton versus its frequency in vacuum will be a
(A) straight line parallel to frequency axis
(B) straight line parallel to velocity axis

(C) straight line passing through origin and making an angle of 45° with frequency axis

(D) hyperbola
13. Nuclear model is required to explain
(A) Bohr’s frequency condition (B) Thomson’s model
(C) Rydberg’s constant - (D) Rutherford’s éxperiment

14.The binding energy of hydrogen nucleus is
(A) zero (B) 10.2 eV (C)13.6 eV (D) more than 13.6 eV

15. Number of p-n junctions in a semiconductor diode is

(A) one (B) two (C) no junction at all (D) three

2|Page
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I P.U.C. PREPARATONY

I, Fillin the blanks by choosing approprlate answer wiven In the hracket for ALL tha followdng questions,

Bl =08
(plane, spherical, directly, 2ot0, polat, Inverssly)
16. Polar dielectric consistsof __ moloculos,
17. The net magnetic flux through any closed sutlace Is
18. Inductive reactance varles __ with frequency of ac,
19. A wavefront ariginated from a point source at Infinite distance ls — wave from,

20. de-Broghe wavelength of a particle varles _ with Its inear momentom,

PART-H

Il Answer ANY FIVE of the following questions vl =10

v

21, State and explain Coulomb’s law in electrostatics,

22. Mention the expression for resistance of a wire In terms of resistivity and explain the terms,

23, Along solenoid has 200 turns per cm and carries a current of 2,5 A, Calculate the magnetlc field at ity
centre.

24, State Lenz's law, Give Its significance,

25. What is displacement current? Write the expression for It,

26. Draw the ray diagram of image formation In simple microscope when lmage Is at near point
27. Give the two conditions for total internal reflection to occur,

28. Name two types of extrinsic semiconductors.

PART-C
Answer ANY FIVE of the following questions SX3 =1
29. Write any three properties of electric field lines,
30. Mention any three factors on which the capacitance of a parallel plate capacitor depends,
31, With circuit diagram explain how do you convert galvanometer Into voltmeter,
32, Write any three differences between dlamagnetic and ferromagnetic substances,
33. Derive the expression for motional emf In a conducting rod moving In uniform magnetic Neld.
34, Define the terms; 1) Threshold frequency (il) work function and (Ill) Stopping potential with
reference to photo electric effect.
35, State the three postulates of Bohr's theory of hydrogen atom,
36. Shows that 1atomic mass unit (u) = 1,66 X 10”77 kg,

| Page
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PART-D
V. Answer any THREE of the following questions 3x§=185
37. Using Gauss's law, derive the expression for electric field due to an infinitely long straight uniformly
charged wire.
38. Two cells of different emfs and different internal resistances are connected in parallel, Derive an

expression for equivalent emf and equivalent internal resistance of the combination.

39. a) Deduce the force between two parallel current carrying conductors. (4)
b) Define one ampere. . ' (1)
40. a) Derive the expression for resultant amplitude when two coherent waves undergo interference. (3)
b) Write conditions for constructive and destructive interference in terms of phase difference. (2)

'
41. What is rectifier? Describe with a circuit diagram, the working of a semiconductor diode as a half wave

rectifier. Draw input and output waveforms.

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

42, A cube of side ¥3 m has a charge % nC at each of its vertices. Determine the potential and electric field due

to this charge-array at the centre of the cube.

A43. In the circuit given below, calculate current through the galvanometer.

44. An LCR circuit contains resistance of 100 0 and supply of 200 V at 300 rads~". If only capacitance is
taken out from the circuit and the rest of the circuit is joined, current lags behind the voltage by 60°.
If on the other hand, only inductor is taken out, the current leads by 60" with applied voltage. Find
the current flowing in the circuit.

45, Find the angle of minimum deviation produced by an equilateral prism of refractive index 1.55.
PART = E (For Visually Challenged Students only)

43.In a Wheatstone bridge, AB = 10, BC = 20}, {:D = 30) and DA = 4Q) are connected in cyclic order, A
galvanometer of 501 is connected between B and D. In between points A and C, cell of emf 3V and

internal resistance of 1 Q) Is connected. Find the current through the galvanometer,

4|Page
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Il PUC PREPARATORY EXAMINATION - 2025
Time 3-00 Hours PHYSICS (33)=

General Instructions :

1. All parts A to D 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 relevant formula and detailed solutions will not carry any
marks.

Max Marks 70

PART-A
l. Pick the correct option among the four given options for all of the following questions. 15x1=15
1. The equivalent unit of NC ( Sl unit of electric ﬁe;l;i) is :
a)Vm b) Vm? Vm-! d) Vm?

2. The distance between the two protons r is decreases then the electric potential energy of the system of the
two protons becomes (r > 0) '

a) decreases Y increases c) remains same  d) none of these
3. Kirchhoff's loop rule is based on the law of conservation of g 2aes
_2)Energy b) mass ¢) charge - d) current

4. The following Statements are related to magnetic force act on moving charge in magnetic field
Statement | - The Magnet field interacts with a moving charge and not with a statlonary charge
Statement Il - A moving charge produces the magnetic field
a) Both statements are correct and Il is correct explanation of |
b)Y Both statements are correct and Il is not correcl explanatlon of |
c) statement | is correct Il is wrong y
d) Both statements are wrong 2

5. The magnetic dipole momentis a - '

¢« a) Scalar quantity ‘ﬁ\/ector quantity
c¢) Dimensionless quantity d) Unitless quantity

6. Galvanometer is connected to a coil do not show any deflection when
a) the north pole of the magnet is moved towards the coil
b) the South Pole of the magnet is moved away from the coil
c) the coil is moved towards the stationery magnet

7 the magnet is placed at the center of the coil ‘ 4
7. The energy stored in the self induction coil of inductance L and currént I flow through it is °
a)1 su ,bf' LI c) 1 L’I d; L

8. The column | is the list of opposition of AC in AC circuits and the column ll is llst of dependance of
frequency of AC. Identify the correct matching. ; j

Column | Column ll
i) resistance A) It depends inversely with a frequency of AC s
ii) capacitive reactance | B) It depends directly with frequency of AG 7 9ttt ang |
iii) inductive reactance C) It is independent of frequency of AC
. a)i-A,ii-B,ii-C b)i-C, ii-B, iii-A
&Yi-C, ii-Aii-B d)i- B, ii- A, iil-C
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9.The decreasing the order in wavelength in this group of electromagnetic waves is
Microwave, infrared rays, ultraviolet rays, gamma rays
b) infrared rays, microwave, ultraviolet rays, gamma rays.
c) Gama rays, infrared rays, microwave, ultraviolet rays.
d) infrared rays, Gamma Rays, microwaves, ultraviolet rays.
10. Acoin is in bottom of tank filled with water appears to be raised upwards it is due to

4

a) reflection of light b) total internal reflection of light
e)hormal shift d) lateral shift :
11. The transverse nature of light is exhibited by
a) interference of light b) refraction of light
c) refraction of light d}-polarization of light
12. The momentum associated with a photon is given by
a) _hv b) o 0) ,he . -
i P ov s P=he
13. The minimum energy is required to free the electron from the ground state of hydrogen atom to infinity
distance ' .
a)-13.6eV b‘){13.63\/ c)-3.68V d) +3.6eV
14. The source of energy emitted from the interior of the stars is
a) nuclear fission b)‘hfclear fusion c) by chain reaction d) none of these
15. The barrier potential or junction potential of a P-N junction depends on
i) type of a semiconductor material :
ii) amount of doping
iii) temperature - _ )
Which one of the following is correct : _
a) (i) and (ii) only . b) {ii) only * ) (ii) and (iii) only -l m (ii) and (iii)

IL Fill in the blanks by choosing appropriate answer given in the bracket for all the following \
questions W " 19 5x1=5

(frequency , principal focus, Electric potential energy, dl?&ctly, wavefront)

16. The work done in charge against the electrostatic repulsive force and it gets stored as.............c........

17. The magnetisation of magnetic material is...................Proportional to the magnetic intensity.

18. When parallel beam of light is incident on a convex lens then image is formed at...................

19....ccceserveene-... I8 defined as the Surface or locas of points( particles ) having constant phase.
20. Photo electric current is independent of .................... incident radiation

¥ PART-B
Ill. Answer any five of the following questions.
21. State and explain the coulomb's law in electrostatics.
22. Write any two limitations of Ohm's Law
23. What is the magnetic dipole moment of current loop when current flow throughitis 1. 5A and area is 0.08m?.
24. What is self induction? define the S| unit of self inductance of coil,
25. Mention any two different sources of energy losses in transformer.

26. What is displacement current ? Give the expression for it.
~27. Write the conditions of total internal reflection of light.
28. _N'ame the majority and minority charge carriers in p-type semiconductors.

S5x2=10 |

L=
PART-C
IV. Answer any five of the following questions. 5x3=15
29. Mention any three properties of electric field lines. - :
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30. Obtail:r the expression for equivalent capacitance of series combination of two capacitors.
31. Explain how you convert galvanometer into voltmeter.
32. Wntle any three diﬁ?mnces belt“men paramagnetic and Diamagnetic materials.
33. Dfmve the expression for motional EMF when a rod move in uniform magnetic field.
34. Give any three experimental results (observations) of Photoelectric effect.
, 35 State Bohr's postulates of hydrogen atom.
36. Compute the energy equivalent of 1 atomic mass unit (1u) in joule and MeV.
1u= 1.6605x10%kg, €=1.602x10"°C and c= 3x10x ms"'

PART-D

V. Answer any three of the following questions. 3x5=15 |
37. Derive the Expression for electric field at a point on the equatorial line of an electric dipole. i
38. Two cells of different EMF’s and different interal resistances are connected in series. Derive the expression '
for effective EMF and effective internal resistance of this combination. |

39. Arrive Expression for magnetic field at a point on the axis of a circular current loop.
40. a) Define the terms interference of light, constructive interference, destructive interference of light |
b) Write the conditions for constructive and destructive interference in terms of path difference. . 8
41. What is a rectification? Explain the working of a full wave rectifier using a neat circuit diagram, draw its input

- and output waveforms.

V1. Answer any two of the following questions. 2x5=10
42, Two point Charges 5x10*C and -3x10C are located 0.16m apart. At what points on the line joining the
' two charges is the electric potential zero. .
43. The nuinber density of free electrons in a copper conductor is estimated at 8.5%10%2m. How long does
an electron take to drift from one end of a wire 3.0m long to its other end? The area of cross section of
the wire is 2.0x10%-m? and it is carrying a current of 3.0A. ' :
44. A source of altemating EMF of 220V- 50Hz is connected in series with a resistance of 200Q an inductor
of 100mH and a capacitance of 30uF. Does the current lead or lag the voltage and by what angle.
45. The radii of curvature of two surfaces of a convex lens is 0.2m and 0.22m. Find the focal length of the lens
if refractive index of the material of lens is 1.5. Also find the change in focal length, if itis immersed in water

of refractive index 1. 33.

iz it s
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Il PUC PREPARATORY EXAMINATION, JANUARY - 2025 (11

Time : 3:15 Hours PHYSICS - 33 Max. Marks : 70

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
4. Direct answers to numerical problems without relevant formula and detailed solutions will not

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

carry any marks.

PART-A .
Pick the correct option among the four given options for all the following questions:
15x1=15
. The SI unit of electric flux is
a) Coulomb b) Farad c) LA G'NC'm?
The electric field (E) and electric potential (V) inside a charged spherical shell is
a) E#0; V=0 B E=0; V=0 ¢) E#0; V=0 d) E=0; V=0

Mobility of free electrons in a conductor is

a) directly proportional to electron density

b) directly proportional to relaxation time

¢) inversely proportional to electron density

d) inversely proportional to relaxation time

A strong magnetic field is applied on a stationary electron. Then the electron

a) moves in the direction of the field

b) moves opposite direction of the field

¢) remains stationary

d) spinning

The magnetic potential energy of a dipole placed in an uniforrﬁ magnetic field is given by
a) U= -mBsin6 b) U= -mBcos8 ¢) U= mBcosH d) U= mBsin8

A bﬁr magnet is allowed to fall vertically through a rubber ring placed in a horizontal plane. The
magnet falls with a net acceleration.

a) =g b) zero c)<g d)>g

The energy stored in an inductor is given by . |

1 1 1
bty 1 § 2 okl 5 3 At
a) - b) LI Soaaitl 2u d)zL"I

Transformers works on the principle of

a) Self-inductance b) Mutual inductance ¢) Rectification d) Resonance

===
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9. Electromagnetic radiation used to sterilize milk is
a) X-rays b) UV rays c¢) Radio waves d) y-rays
10.In refraction, light rays bent on passing from first medium to second medium because, in the
second medium
a) frequency is different b) speed is different
¢) amplitude is smaller d) elasticity is different

I1. Which of the following statements are correct with reference to single slit diffraction pattern?

1) Fringes are of unequal width i1) Fringes are of equal width
ii1) Light energy is conserved 1v) Intensities of all bright fringes are equal
a) i and iii b)iand iv c) il and iv d) 1i and iii

12. The maximum kinetic energy of emitted photoelectrons depends on
a) intensity of incident radiation b) frequency of incident radiation
c) speed of incident radiation d) number of photos in the incident radiation

13. The impact parameter is minimum in alpha scattering experiment for the scattering angle of

a) 0° b) 90° c) 120° d) 180°
14. The energy equivalent to a substance of mass 1g is
a) 18x10'3J b) 18x10°] c) 9x10%3] d) 9x10¢J

15. A positive hole in a semiconductor is
a) absence of free electrons b) an artificially created particle

¢) an anti-particle of electron d) a vacancy created when an electron leaves a covalent bond

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

questions.:
(Zero, Field emission, Polarization, 90°, photo emission, 1,) Sx1=5
16. The angle between electric field lines and equipotential surface is i

17. The net magnetic flux through any closed surface is

18. The power factor of an AC circuit consists of pure resistor is

19. Restricting the light vibrations to a particular plane is phenomenon.
20. Emission of electrons from a metal surface by applying strong electric field is
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PART-B
I11. Answer any FIVE of the following questions:

5x2=10
21. State and explain Gauss law.

22.Mention the limitation of Ohm’s law,

23. A solenoid of 1000 turns per unit length produces a magnetic field of 2.5 mT at the midpoint on
its axis, then find the magnitude of current flowing through the solenoid.
24. Write the expression for motional emf and explain the terms.

25.Give any two applications of X-rays.

26.Mention the laws of reflection of light.

27. Write any two applications of Total Internal Reflection.

28. Mention any two difference between P-type and n-type semiconductor.

PART-C

IV. Answer any FIVE of the following questions: 5x3=15
29. Mention the basic properties of electric charge.

30. Distinguish between polar and non-polar dielectrics.

31.State Ampere’s circuital law. Using it derive an expression for magnetic field strength due to
straight current carrying conductor.

32. Write any three properties of diamagnetic materials.

33. Explain the coil-coil experiment to demonstrate the phenomenon of electromagnetic induction.
34.Give any three experimental observations of photoelectric effect.

35.Outline the de-Broglie explanation of Bohr’s quantization rule.

36.Calculate the binding energy and binding energy per nucleon of an oxygen nucleus (BO“) using

the following data (MeV)

Mass of proton=1.007825u

Mass of neutron=1.008665 u

Mass of Oxygen nucleus = 15.995 u
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PART-D

V. Answer any THREE of the following questions: 3x5=15
37. Derive an expression for the electric field at a point on the equatorial plane of an electric dipole.
38. Arrive at the balanced condition for Wheatstone bridge using Kirchhoff’s laws.
39. Derive an expression for the magnetic field at a point on the axis of circular current loop.
40.a) What is interference of light?
b) Write the path difference conditions for constructive and destructive interference.
¢) Mention an expression for resultant intensity at a point due to superposition of two waves from
a coherent source.
41. What is Rectitﬁer? Explain the working of a full wave rectifier with a neat circuit diagram. Draw

its input-output waveforms.

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

42.1n a parallel plate capacitor with air between the plates, each plate has an area of 6x103 m2 and
the distance between the plates is 3mm. Calculate the capacitance of the capacitor. If the space

between the plates completely filled with a dielectric medium of dielectric constant K=6, what
will be the new capacitance?

43.A silver wire has resistance of 2.1Q at 27.5°C and resistance increases by 25% at 100°C.
Determine the tefnpcratm‘e co-efficient of resistivity of silver.

44.A sinusoidal voltage of 210V, 50Hz is applied to a series LCR circuit in which R=30Q),
L=25.48mH and C=796pF. Find a) The impedance of the circuit. B) The phase difference

between the voltage and current; and c) The power factor.

45. At what angle should a ray of light be incident on the face of prism of refracting angle 60° so that

it just suffers total internal reflection at the other face? The Refractive Index of material of prism
is 1.524.

*kkkkkk
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DAKSHINA KANNADA DISTRICT
PREPARATORY EXAMINATIONS, JANUARY-2025

I 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. Select the wrong statement
(A) Electric field lines never intersect
(B) Electric field lines never enter a conductor
(C) Electric field lines always form a closed loop
(D) Electric field lines will be crowded in the region of stronger field.
2. Two charges q: and q: are separated by a distance r. Potential energy between them is
(A) directly proportional tor (B) directly proportional to r2.
(C) inversely proportional tor (D) inversely proportional to r.
3.  When a polar dielectric is placed in a uniform electric field,
(A) net electric dipole moment of the material becomes zero.
(B) material acquires a net electric dipole moment.
(C) electric dipole moment of each molecules becomes zero.
(D) dielectric loses all its charge.
4. A rectangular solid metal piece of copper has its dimensions as shown in the diagram. If p is the
resistivity of copper, electrical resistance between the faces efgh and wxyz is given by
d
(A) R == z y
LB :
L. '
(B) Rzp_ h cameNg e p e ma n‘g x
dB \ W 'v‘ 1
©r=2 B .| d
Ld N < L ;f*
LB b
(D) R=P2
d
5.  Acircular coil of radius R is carrying current. The magnetic field is maximum

(A) on the rim of the coll
(B) at the center of the coil
(C) at a distance R from the center along the axis of the coil

(D) at a distance 55 from the center along the axis of the coil
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10.

11.

12.

13.

14.

15.

Net magnetic flux through a closed surface is

(A) infinity (B) Lq (C) zero (D) u.q

Below are the two statements related to electromagnetic induction.

Statement | : When the north pole of a magnet is moved towards a metal ring, induced current
flows in the ring in such a way that, it tends to attract the north pole.

Statement Il : The polarity of induced emf is such that it tends to produce a current which opposes
the change in magnetic flux.

(A) Both the statements | and Il are correct and Il is the correct explanation for I.

(B) Both the statements | and Il are correct and Il is not the correct explanation for .

(C) Statement | is wrong but the statement Il is correct.

(D) Statement | is correct but the statement Il is wrong.

Transformer is a device used to
(A) convert AC to DC (B) convert mechanical energy to electrical energy
(C) step up or step down the amplitude of AC (D) convert Light energy to electrical energy

Match the following table by choosing the appropriate electromagnetic radiation with its
property.

Electromagnetic Property
radiation
(i) UV rays (a) | Can penetrate through skin and blood
(ii) | X-rays (b) | Can produce heat when absorbed by a substance
(iii) | IR Rays (c) | Can produce vitamin D in our skin
(A) (i) = (a) , (i) — (b), (iii) = (c) (B) (i) = (b}, (ii) — (c), (iii) — (a)

(C) (i) - (b) , (ii) — (a), (iii) — (c) (D) (i) = (c), (ii) - (a), (iii) — (b)
Total internal reflection can occur when

(A) the ray travels from denser to rarer medium

(B) the ray is incident at an angle less than the critical angle

(C) the ray travels parallel to the interface of the two media.
(D) The ray is incident normally on the two surfaces.

In which of the following cases the emergent/reflected light is a spherical wavefront?
(A) Plane wavefront incident on a plane mirror.

(B) Plane wavefront incident on a glass slab.

(C) Plane wavefront incident on a convex lens.

(D) A plane wavefront incident on one face of a prism

Which of the following quantity will not change the de Broglie wavelength of a moving particle?
(A) charge of the particle (B) mass of the particle
(C) speed of the particle (D) momentum of the particle

Nuclear atom model was proposed by
(A)JJ Thomson (B) Rutherford (C) Neil Bohr (D) Heinrich Hertz

1
Radius of a nucleus of mass number Ais R =R _A*where R, is a constant. Value of x is

(A)1 (B) 2 (€)3 (D) 4

Majority charge carriers in a p-type semiconductors is
(A) electrons (B) holes (C) protons (D) neutrons
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IL. Fill in the blanks by choosing appropriate answer given in the bracket for ALL of the following

questions: 5x1=5
(diffraction, zero, negative, electrical, positively, interference)
16. When electrons are removed from a body, the body gets .................. charged.
17. AC generator converts mechanical energy to ................... energy.

18. Ina purely resistive AC circuit, phase difference between current and voltage is ..........

19. As persign conventions, when an object is kept at a distance 2f (f—>focal length) from a convex lens,
magnification is ..................

20. When a compact disc is observed against sun light, it appears colored. This is due to .............

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

21. State and explain Ohm's Law.

22. Name the shape of the path traced by a positively charged particle when it moves (i) perpendicular
to the magnetic field and (ii) parallel to the magnetic field.

23. Define Magnetisation. Write its Sl unit.
24. Mention two factors on which self inductance of a coil depends.
25. Write the mathematical equation representing the Ampere-Maxwell law and explain the terms.

26. Two polaroid sheets are kept with their planes paralle! and pass axis making an angle of 45°. If a
beam of unpolarized light of intensity I, is incident on the first polaroid, what is the intensity of
beam of light emerging from the second polaroid (in terms of I,)?

27. Write any two Bohr's postulates.

28. Write one difference between Intrinsic and extrinsic semiconductor.

PART - C
IV. Answer any FIVE of the following questions: 5x3=15
29. Write any three properties of electric charges.
30. Give three results of electrostatics of conductors.
31. Mention the three ways of increasing the current sensitivity of a moving coil galvanometer.
32. Distinguish diamagnetic and paramagnetic substances (any three).

33. Derive an expression for the motional emf induced in a metal rod moving perpendicular to a uniform
magnetic field.

34. With a neat ray diagram obtain the relation between focal length and radius of curvature of a curved

mirror.

35. (a) What is interference of light? (1)
(b) Write the conditions in terms of path difference between two coherent sources producing
constructive and destructive interference. (2)

36. Mass defect of chlorine (I;Cf) nucleus is 0.31092 u. Calculate binding energy and binding energy

per nucleon of chlorine nucleus.
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3.

38.

39.

40.

41.

VI
42.

43.

4.

45,

04.

PART - D

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

What is a dipole? Define dipole moment. Derive an expression for the electric field at a point on the
equatorial plane of a dipole.

(a) What is emf of a cell? (1)
(b) Obtain an expression for the effective emf and internal resistance of two cells connected in
series. (4)

Derive an expression for the force between two long straight parallel conductors carrying currents
and hence define one ampere.

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

What is a rectifier? With a neat circuit diagram, input and output waveforms, explain the working
of a half wave rectifier.

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

An 800 pF capacitor is charged by a 100 V battery. How much energy is stored by the capacitor? The
capacitor is disconnected from the battery and connected in parallel to another 800 pF capacitor.
What is the electrostatic energy of the system?

A copper wire has 3x102? free electrons in 0.021 m length. The drift velocity of electrons is found to
be 2 x 10~° ms™1. How many electrons would pass through a given cross-section of the wire in one
second?

A resistance of 10 Q is connected in series with an inductor of inductance 0.5 H. These two are
connected to 200 V, 50 Hz a.c. source. Calculate the capacitance that should be put in series with
the combination to obtain the maximum current. Also, find the current through the circuit.

The work function of caesium metal is 2.14 eV. When light of frequency 6 x 10'* Hz is incident on
the metal surface, photoemission of electrons occurs.
Find a) Energy of incident photon b) Maximum kinetic energy of photoelectrons.

PART - E
(FOR VISUALLY CHALLENGED STUDENTS ONLY)

A wire of resistance R is cut into 4 equal parts so that length of each piece becomes one quarter
aof the length of the original wire. Resistance of each piece is
(A)R/4 (B)R/2 (C) 2R (D)R

* ok k ok ok ok k
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DAKSHINA KANNADA DISTRICT
PREPARATORY EXAMINATIONS, JANUARY-2025

I PUC - PHYSICS (33)

Answers
(1)C (2)C (3)B (4)A (5)B
(6)C (7)C (8) C (9)D (10)A
(11) C (12)A* (13)B (14)C (15)B

*Two particles of same mass but different density will have same de Broglie wavelength.

(16) positively
(17)  electrical
(18) zero

(19) negative
(20) diffraction

21. Statement-1 mark : Up toV=IR : 1 Mark
22. (i) Circle : 1 mark : (ii) straight line-1 mark
23. Definition : 1 mark : Any S| unit-1 mark

24. Number of turns, permeability of the medium, area of cross section, length of the coil.
Any two — each one mark : 1+1= 2 Marks

25. Equation- 1 mark Explanation of terms: 1 mark

26. Two polaroid sheets are kept with their planes parallel and pass axis making an angle of 45°. If
a beam of unpolarized light of intensity L, is incident on the first polaroid, what is the intensity
of beam of light emerging from the second polaroid (in terms of L,)?
When unpolarized light is incident on a polarizer, intensity of light coming out of it is half of

incident.
1
Hence intensity of light coming out of first polaroid is Eﬂ : 1 Mark
. . . . 1 I, 1 I
Intensity of light emerging out of second polaroid sheet is = -2 cos?45 = E“x E = Z" : 1 Mark

27. Anytwo Bohr's postulates (each one mark) : 1+1 = 2 Marks

28. For each explanation (difference) of Intrinsic and extrinsic: 1+1 Mark = 2 Marks

29. Each property: 1 mark: Total =3 Marks

30. Eachresult: 1 mark: Total = 3 Marks
Excess charges always reside on the outer surface of a charged conductor.
Electric field inside a charged conductor is zero.
Electric potential is same at all points inside a charged conductor.
Electric field lines are always normal to the surface of a conductor.
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31.

32.
33.

34.

35.

36.

37.

Three ways (each one mark) : 1+1+1 = 3 Marks
Increasing number of turns

Increasing area of the coil

Using a strong magnetic field in the region of coil
Decreasing the torsional couple of suspension system

Three differences (each one mark) 1 +1+1 = 3 marks
Diagram, Explanation : 1 Mark

€ =—d—(p=—i(BEX): 1 mark
dt dt

Up to e=Bfv : 1 mark
Or Any alternate method

Ray Diagram, explanation: 1 mark
Derivation: 2 marks

(a) Interference definition: 1 mark
(b) Path difference for constructive interference = nA : 1 mark

Path difference for destructive interference = = (2n + 1); or (n + ;)l : 1 mark

Mass defect of chlorine (f;C[) nucleus is 0.31092 u. Calculate binding energy and binding energy

per nucleon of chlorine nucleus.

Energy obtained from 1u massis 931.5 MeV : 1 mark
Hence energy obtained from 0.31092u mass is
BE =0.31902x931.5 = 289.62MeV : 1 mark

BE _ 289.62

Binding energy per nucleon = = =8.275MeV : 1 mark

A pair of equal and opposite point charges separated by a small distance is called an electric

dipole. ! 1 Mark
Product of the magnitude of one of the charges and the distance of separation between the
charges. : 1 mark E
Diagram : 1 mark iz,
3 o “E+y Cos0
! = 7

E /Eq4Cos0

€———————— my ——————-3

2a T g

«<—— Dipole moment,
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38.

Consider an electric dipole of dipole moment .

P be a point at a distance r from its center along the equatarial line.
1

amey (r2+a?)

- B I k
————_along PB. :1mar

4mey (r¢+a?) g

The components of electric field normal to the dipole axis cancel away.

The components along the dipole axis add up.

Net electric field at P is, E = —(Eq_q + E_q) cosfp

Electric field at P dueto +q is, E,4 = along AP

Electric field at Pdue to-qis, E_g4

i ( 1 q 1 q ) a .

- 4mey (r? + a?) b 4mey (r?2 + a%)/ 12 + 32 P
F; 1 2aq .

=- p

41eg (r2 4 a?)Vr? + a2

Bmer— P

— 4mey (r? + a?)3/? p
fakr
= 1 [P]a .
E=- e [;] p : 1 mark

(a) Potential difference across the terminals of a cell

when it in open circuit is called emf of a cell. : 1 mark
(b)
E] E2 Eeq
~—<—| }—o—(—i F%. — o—< | L_< &
= < | < I
A1 B C A I | C
I I Leq

Diagram: 1 mark

Two cells having emfs E;, E, and internal resistances ry, 1, respectively are connected in series.
I is the current through the combination. V; and V, be the terminal potential differences across
the cells respectively.

V, =E; —Irq.......(1)

Vo=E;—Iry ceee (2)

(v~ terminal p.d V=E —Ir) w1 mark

If V is the p.d across the combination then, V=V, + V,. From (1) and (2)
V=(E—In)+(E-In)

V=E+E —I(r+1) ..(3)

If the combination is replaced by a single cell of emf E,, and internal resistance 1, then
V=Eyq —Ireqemnn(4)

Comparing (3) and (4),

Eeq =E; +E; wwnaeee. 1 Mark

andandreg =11 +12 ... 1 mark
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39. aand b are infinitely long parallel conductors.
I, is current through a. I}, is current through b. I, and I are flowing in the same direction.
dis be the distance between two conductors.

Magnetic field B, produced by current I, at
21
any point on the conductor b is Ba = Z—O Ta ............... 1 mark
4

The magnetic force exerted by the conductor a on the conductor b is
Fpa = In(L x B,)

Fpa = IyLB,sin 8 = [ LB, ( since & = 90°)
21
Fpa = IpL (@—a)

47 d
_ P-_GZIaIb
ba =4 d
............. 1 Mark
Fpa is directed towards a
Similarly. magnetic force exerted
by the conductor b on the
conductor a is
_ ﬁZ[aIb L
ab = An d
Fab is directed towards b
. . _ F _ po2laly _ polalp
Force per unit length is given by = T 1 Mark

Definition of 1A:

ifl,=1,=1A, d=1m, thenf =2x10"7 N/m

One ampere is the value of that steady current through each of the two infinitely long parallel
wires of negligible area of cross section and separated by a distance of one meter in air
producing a force 2 X 1077 N/m between them. ... 1 Mark
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40.

ABC is the principal section of the prism.
A'is the angle of prism, ' i ' is the angle of incidence.
'r, 'is the angle of refraction at the first face AB

'r, 'is the angle of incidence at the second face. ‘e’ is and the angle of emergence.
The angle between the emergent ray (RS) and the direction of incident ray (PQ) is called the

angle of deviation (§).

From the quadrilateral AQNR,
ZA + £QNR = 180°........ (1)
From the triangle QNR,

r; +r; + 2ZQNR = 180°.......(2)
From equations (1) and (2),
A=r1y+T15........03)

The total deviation & is the sum of the deviation at the two faces.
i-r)+(e—-r)=6>(i+e) — (rn+nr)=46
Using equation (3), i+e—A=4....(4)

1

f

Angle of

Dewiation (6)

:

Angle of Incidence (I)—®

From the graph, When § = D,,,i = eandr, =1, =1

Equation (3) becomes 2r=A=r= 2

Equation (4) become, 2i—A=D,, —=Di=——..... (5)
n, sin i

The refractive index of the prismis, N,; = = wenna(B)

. (A+D
sin (—2 m)

n(3)

From equations (5) and (6) Nyq =

weenenene 1 Mark

weeenenne. 1 Mark

weeenennee 1 Mark
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42.

e D
A N a
- 1%
IR
ACinput = = R, DC output
B 2
T-transformer, D-Diode, R; - Load Resistor ... 2 marks

During + ve half cycle of A.C. input, A is positive with respect to B . The diode is forward biased
and hence it conducts. Output appears across R;..

During the - ve half cycle of the A.C. input, A is negative with respect to B. The diode D is
reverse biased and hence it does not conduct. No output voltage appears across R;..

The diode conducts only during positive half cycles of ac input and hence it acts a s half wave

rectifier. The input waveform and output waveforms are shown below. ... 2 marks
A
Input voltage Input ac
at A
: t
A :
Output voltage : Output pulsating de
across R : : >
t
....... 1 Mark

An 800 pF capacitor is charged by a 100 V battery. How much energy is stored by the capacitor?
The capacitor is disconnected from the battery and connected across another uncharged 800
pF capacitor. What is the electrostatic energy of the system?

Energy stored, U, = %CIV2 = %XSOOXIO_HXIOOXIOD =4x107°]

Charge stored in the first capacitor, Q1=C1V =800x10?x100 = 8x10%C........... 1 Mark

Energy stored in the second capacitor, U>=0

Charge stored in the second capacitor, Q=0 s 1 Mark
After connecting the two capacitors in parallel, common potential difference,
-8
y - toalcharge _Q+Q, 81040 _, 50y .1 Mark
total capacitance C, +C, (800+800)x10™~
]. 3 ]- >
Energy stored in the system, U, = ECPVC‘ = E(Ck FEINT sl 1 Mark
W= %(800+ 800)x1077x(0.5x10%)* =2x10°J e 1 Mark
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43,

44,

45.

04.

A copper wire has 3x10% free electrons in 0.021 m length. The drift velocity of electrons is
found to be 2 x 10~ ms™. How many electrons would pass through a given cross-section of the
wire in one second?

A be the rea of cross section of wire and £ be its length.

: . N
Free electron density-number of free electrons per unit volume, n = v =

n= ﬂnﬁ ........... 1 Mark
Ax0.021

I=neAv, :)% =NCAV,  ecessenes 1 Mark

n'e . .
——=neAv, (nl->number of electrons passing a cross sectional area) ......... 1 Mark
t

| 22
WCLL T e R 1 Mark
1 Ax0.021

=n' =285.7x10" electrons pass the cross sectional area in one second. ...........1 Mark

A resistance of 10 Q is connected in series with an inductor of inductance 0.5 H. These two are
connected to 200 V, 50 Hz a.c. source. Calculate the capacitance that should be put in series
with the combination to obtain the maximum current. Also, find the current through the
circuit.
Maximum current flows at resonance frequency.

1 > 1

v, = = V, === esesemes 1 Mark
2n/LC 4n°LC
= = % ........... 1 Mark
4n°Lv ~
€= ! =20.28%10 "F i 1 Mark
4x3.14x3.14x0.5x50x50
v V
Current at resonance, [ = —= E ........... 1 Mark
I= 21%0 =IOA s 1 Mark

The work function of caesium metal is 2.14 eV. when light of frequency 6 x 10!% Hz is incident
on the metal surface, photoemission of electrons occurs.
Find a) Energy of incident photon (in eV)

b) Maximum kinetic energy of photoelectrons. (in eV)

Energy of incident photon = hv=6.6x102*x6x10%* = 39.6x10%°)  .......... 1 Mark
=20
= Incident Energy = M =2475%V e 1 Mark
1.6x10
=g +KE. e 1 Mark
=2475=214+KEmax e 1 Mark
= KEmax=2475-2.14 =0335ev. e, 1 Mark
PART - E

(FOR VISUALLY CHALLENGED STUDENTS ONLY)
(A)
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TUMAKURU DISTRICT P.U. COLLEGES PRINCIPALS’ ASSOCIATION (R.)

SECOND PUC PREPARATORY LEXAMINATION JANUARY 2025
Max Marks : 70

Time: 3-00 hours PHYSICS (33) Total No.of Ques: 45

No.of pages: 04

General Instructions: 1] All Parts (A to D ) 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 l’!larks.
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) At the center of an electric dipole , the total electric field due to the dipole is _
a] Same as the elecrtic field due to individual charge
b] twice the electric field due to individual charge
c]half of the electric field due to individual charge
d] None of the above
2) For a single positive charge g, the equipotential surfaces are
a] coaxial cylinders with q at the center and field radially outward
b] coaxial cylinders with q at the center and field radially inward
c] concentric spheres with q at the center and field radially outward
d] concentric spheres with q at the center and field radially inward
3) Identify the WRONG statement (related to Ohm's law) from the following
a] The equation V = IR is trv= only for the devices which obey Ohm's law
b] The equation V= IR is true for all conducting devices whether they obey Ohm's
law or not
c] The value of resistance R is independent of voitage V for the devices which
obey Ohm's law.
d] The plot of I versus V is linear for the devices which obey Ohm's law
4) Below are the two statements related to galvanometer
Statement-I : For measuring currents using galvanometer, a small resistance (called
shunt resistance) is connected in parallel with the galvanometer.
Statement II : Galvanometer is a very sensitive device and shunt resistance is used
to bypass most of the current.
a] Statement [ is correct but Statement II is wrong
b] Statement I wrong but statement II is correct.
c| Both the statements Tand T are correct and 11 is the correct explanation of [
d] Both the statements 1 and Il are correct but I1 is not the correct explanation for .

P.T.O.
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6)

7)

8)

9

10)

11)

12)

13)

14)

The correct relationship between magnetic permeability p and magnetic
susceptibility .x is

al=p,/(1-x) bl g =p, (1-x)

C]Ll=l|0/(l+~\‘) d]p=p0(l-l- x)

The physical quantities are listed in Column 1 and the SI units are listed in
Column 2. Identify the correct match.

Column 1 Column 2
(1) Magnetic Flux (a) henry
(ii) EMF (b) weber
(1i1) Mutual Inductance (c) volt
a] i-b, ii-c, iii-a b] i-c, ii-b, iii-a cli-c, ii-a, iii-b d] i-b, ii-a, iii-c

In a transformer, the energy loss due to resistance of the windings of primary
and secondary coils can be reduced by using

a] laminated core b] ferromagnetic core

c] thicker wires for coils d]overlapped coils

The electromagnetic waves that are used to kill germs in water purifiers are _
a]Radio waves b] Microwaves

c] Infrared waves d] Ultraviolet rays

The image formed by the objective of a compound microscopeis

a] real, inverted and diminished b] real, inverted and magnified

c] virtual, inverted and diminished d] virtual , inverted and magnified

When a plane wavefront is passed through a convex lens, the shape of the
refracted wavefront is _

a]plane b] spherical c] cylindrical d] none of the above

If an unpolarised light is passed through a polaroid sheet, the intensity of
light coming out of the polaroid is

a]same as the incident intensity b] two times the incident intensity

c] half of the incident intensity d] zero

In the experiment of photoelectric effect, the photoelectric current depends on
a] the intensity of incident light

b] the potential difference between the electrodes

¢] nature of the emitter material d] all the above

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,

¢| potential energy is negative , kinetic energy and total energy are positive.

d] kinetic energy and potential energy are negative, total energy is positive

The radioactive decay in which a helium nucleus
a] alpha decay
c]negative beta decay

is emitted is called
b] gamma decay

d] positive beta decay Cont...
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15) In an unbiased p-n-junction, holes diffuse from the p-region to n-region because
a]free electrons in the n-region attract them
b] they move across the junction due to potential difference
c] hole concentration in p-region is more as compared to n- region
d] none of the above

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

All the following questions. 5x1=5
((current , maximum, zero, mass, mlmmum refraction)

16) When a bar magnet of dipole moment T is placed in a uniform magnetic field B
the net force on the dipole is

17)  The self-inductance of a coil is a measure of the inertia of the coil against the
change of through it.

18)  The power dissipated at resonance in series LCR circuit is

19)  The bottom of a tank filled with water appears to be raised due to the phenomenon
of light called

20) The de Brogli wavelength of a particle is inversely proportional to its T

PART-B

IIT  Answer any FIVE of the following questions . _ 5x2=10

21)  State and explain Gauss's law in electrostatics.

22)  What is meant by dielectric strength? Mention its SI unit.

23)  State Kirchhoff's junction rule. Mention the principle on which the junction rule is
based.

24) A long straight wire carries a current of 35A. What is the magnitude of magnetic
field at point 20cm from the wire?

25)  State Faraday's law of electromagnetic induction.
Mention the law which gives the polarity of induced emf.

26) Define displacement current. Write the expression for displacement current.

27)  What is ionization energy of an electron? Give its value for a hydrogen atom.

28)  What is an intrinsic semiconductor? Which type of extrinsic semiconductor is
obtained when an intrinsic semiconductor is doped with pentavalent impurity?

PART-C

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

29)  Write any three properties of electric field lines.

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

31)  Obtain an expression for the frequency of revolution of a charged particle moving

in a uniform magnetic ficld.
32)  List any three differences between diamagnetic and ferromagnetic materials.

33) A pair of adjacent coils has a mutual inductance of 1.5H. If the current in one coil

changes from 0 to 20 A in 0.5s, estimate the induced emf. o
P.T.O.

C} Scanned with OKEN Scanner

(¥ Scanned with OKEN Scanner



34)
335)
36)

‘s) -
g d
R

L)
7]
S—

40)

41)

VI
42)

43)

44)

45)

Write the Cartesian sign convention for mirrors.
Explain briefly the Hallwach's experimental observations on photoelectric effect.
Define (a) isotopes  (b) isotones and (c) isobars

PART-D
Answer any THREE of the following questions . 3x5=15
Define capacitance of a capacitor. Obtain the expression for capacitance of a
parallel plate capacitor with air between the plates.
Derive an expression for the current through an external resistor when connected
to a cell. Write the expression for the maximum current that can be drawn from the
cell.
Obtain the expression for magnetic field at a point on the axis of a circular
current loop.

(a) What is interference of light? 1
(b) Derive the expression for resultant amplitude when two coherent waves
superpose to cause interference. 3

(c) Write the condition for constructive interference in terms of phase difference. 1
What is a rectifier? Describe with circuit diagram, the working of a semiconductor
diode as a half-wave rectifier. Draw input and output waveforms.

Answer any TWO of the following questions . 2x5=10
A conducting sphere of radius 10cm has an unknown charge. (a) If the electric
field at a point P 20 cm away from the center of the sphere is 1.5 x 10°N/C and
directed radially inward, what is the net charge on the sphere? If a negative test
charge of magnitude 1.5x 10”C is placed at the point P, What is the magnitude
and nature of the force experienced by the test charge?

The number density of free electrons in a copper conductor is estimated as

8.5 x 10*®*m™. How long does an electron take to drift from one end of a wire 3.0m
long to its other end? The area of cross section of the wire is 2.0 x 10m? and it is
carrying a current of 3.0A.

A sinusoidal voltage of peak value 283V and frequency 50Hz is applied to a series
LCR circuit in which R=3Q , L=25.48mH, and C=796pF. Find (a) the impedance
of the circuit (b) the phase difference between the voltage across the source and

the current.

Double-convex lenses are to be manufactured from a glass of refractive index 1.6,
with both faces of the same radius of curvature. What is the radius of curvature
required if the focal length is to be 20cm? Also find the focal length of the lens
when it is immersed in water of refractive index 1.33.

+4444
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