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Time Allowed: 3 hours Maximum Marks: 70

MOCK BOARD PAPER (PHYSICS) 
Class 12 - Physics

 

General Instructions:

1. There are 35 questions in all. All questions are compulsory.

2. This question paper has five sections: Section A, Section B, Section C, Section D and Section E. All the sections

are compulsory.

3. Section A contains eighteen MCQ of 1 mark each, Section B contains seven questions of two marks each, Section

C contains five questions of three marks each, section D contains three long questions of five marks each and

Section E contains two case study based questions of 4 marks each.

4. There is no overall choice. However, an internal choice has been provided in section B, C, D and E. You have to

attempt only one of the choices in such questions.

5. Use of calculators is not allowed.

Section A

a) 3  1019 m-3 b) 9  10-5 m-3

c) 2.25  1011 m-3 d) 5  109 m-3

1. Pure silicon at 300 K has equal electron (ne) and hole (nh) concentrations of 1.5  1016 m-3. Doping by indium

increases nh to 4.5  1022 m-3. The ne in the doped silicon is

[1]×

×

× ×

× ×

a) 0.2 volt b) zero

c) 5 volt d) 10 volt

2. A hollow metal sphere of radius 5 cm is charged such that the potential on its surface is 10 volt. The potential at

the centre of the sphere will be:

[1]

a) 5 cm b) 5 mm

c) 5 m d) 0.5 m

3. A telescope has an objective lens of 10 cm diameter and is situated at a distance of one kilometre from two

objects. The minimum distance between these two objects, which can be resolved by the telescope, when the

mean wavelength of light is 5000 , of the order of:

[1]

A
∘

4. The circuit shown in the figure contains two diodes each with a forward resistance of 50  and with infinite

backward resistance. If the battery voltage is 6 V, the current through the 100  resistance (in ampere) is

[1]Ω

Ω
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a) zero b) 0.02

c) 0.036 d) 0.03

a) Microwave b) Ultraviolet

c) Visible d) Radio

5. State the part of the electromagnetic spectrum to which 21 cm wavelength emitted by atomic hydrogen in

interstellar space belongs to?

[1]

a) the magnetic field is not changing b) the electric field is not changing

c) the magnetic field is changing d) the electric field is changing

6. Displacement current exists only when [1]

a) b)

c) d)

7. A conducting square frame of side a and a long straight wire carrying current I are located in the same plane as

shown in the figure. The frame moves to the right with a constant velocity v. The emf induced in the frame will

be proportional to:

[1]

1

(2x−a)2

1

(2x−a)(2x+a)

1

x2

1

(2x+a)2

a) 6563 b) 4861

c) 1215 d) 4102

8. The wavelength of light emitted from the second orbit to the first orbit in a hydrogen atom is: [1]

A
o

A
o

A
o

A
o

a) wave nature only b) neither particle nature nor wave nature

c) particle nature only d) both particle and wave (dual) nature

9. According to modem theory for nature of light, the light has: [1]

a) 6.25  1019 b) 6.25  1023

c) 6.25  1021 d) 6.25  1018

10. The number of electrons for one coulomb of charge is [1]

× ×

× ×

a) high melting point b) it has large cohesive energy

c) it is covalent solid d) insoluble in all solvents

11. Diamond is very hard because [1]

12. Two point charges q1 = 2 C and q2 = 1  C are placed at distance b = 1 cm and a = 2 cm from the origin as

shown in the figure. The electric field vector at point P(a,b) will subtend an angle  with the x-axis given by: 

[1]μ μ

θ
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a) tan  = 4 b) tan  = 3

c) tan  = 2 d) tan  = 1

θ θ

θ θ

a) b) I

c) 2I d) 4I

13. An image of the sun is formed by a lens of focal length of 30 cm on the metal surface of a photoelectric cell and

a photoelectric current I is produced. The lens forming the image is then replaced by another of the same

diameter but of focal length 15 cm. The photoelectric current in this case is:

[1]

I
2

a) ii and iv b) i and ii

c) iv and i d) only ii

14. The source of electromagnetic waves can be a charge:

i. moving with a constant velocity

ii. moving in a circular orbit

iii. at rest

iv. in an electric field

[1]

a) the magnet retards and comes to a

permanent rest

b) initially the magnet experiences an

acceleration and then it retards to come to

an instantaneous rest

c) the magnet continues to move along the axis

with constant velocity

d) the magnet starts to oscillate about centre of

the ring

15. A circular ring is fixed in a gravity free space and one point of the ring is earthed. Now a magnet is placed along

the axis of the ring at a distance from its centre such that the nearer pole is north pole as shown in the figure. An

impulse is applied on the magnet so that it starts to move towards the ring. Then:

[1]

a) Assertion and reason both are correct

statements and reason is correct explanation

for assertion.

b) Assertion and reason both are correct

statements but reason is not correct

explanation for assertion.

c) Assertion is correct statement but reason is

wrong statement.

d) Assertion is wrong statement but reason is

correct statement.

16. Assertion: A current carrying wire should be charged.

Reason: The current in a wire is due to flow of free electrons in a definite direction.

[1]

a) Both A and R are true and R is the correct b) Both A and R are true but R is not the

17. Assertion (A): Nuclei having mass number about 60 are most stable.

Reason (R): When two or more light nuclei are combined into a heavier nucleus, then the binding energy per

nucleon will increase.

[1]
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Section B

Section C

explanation of A. correct explanation of A.

c) A is true but R is false. d) A is false but R is true.

a) Both A and R are true and R is the correct

explanation of A.

b) Both A and R are true but R is not the

correct explanation of A.

c) A is true but R is false. d) A is false but R is true.

18. Assertion (A): An artificial satellite with a metallic surface is moving about the earth in a circular orbit. A

current is induced when the plane of the orbit is inclined to the plane of the equator.

Reason (R): The satellite cuts the magnetic field of the earth.

[1]

19. Define the terms (i) cut-off voltage and (ii) threshold frequency in relation to the phenomenon of photoelectric

effect.

Using Einstein's photoelectric equation show how the cut-off voltage and threshold frequency for a given

photosensitive material can be determined with the help of a suitable plot/graph.

[2]

20. What is packing fraction? Give its physical signlficance in relation to nuclear stability. [2]

21. Two thin bar magnets of pole strengths 25 Am and 48 Am respectively and lengths 0.20 m and 0.25 m

respectively are placed at right angles to each other with the N-pole of first touching the S-pole of the second.

Find the magnetic moment of the system.

[2]

OR

A magnet of magnetic moment 2.5 Am2 weighs 66 g. If the density of the material of the magnet is 7500 kgm-3, find

the intensity of magnetisation.

22. Carbon and silicon are known to have similar lattice structures. However, the four bonding electrons of carbon

are present in second orbit while those of silicon are present in its third orbit. How does this difference result in a

difference in their electrical conductivities?

[2]

23. A proton and an electron travelling along parallel paths enter a region of the uniform magnetic field, acting

perpendicular to their paths. Which of them will move in a circular path with a higher frequency?

[2]

OR

A stream of protons is moving parallel to a stream of electrons. Do the two streams tend to come closer or move

apart?

24. Explain the terms depletion layer and potential barrier in a p-n junction diode. How are the

i. width of depletion layer, and

ii. value of potential barrier affected when the p-n junction is forward biased?

[2]

25. In a Young's double-slit experiment, the interference fringes are obtained on a screen 0.75 m apart. The third

dark band is at a distance of 5.5 mm from the central fringe.

i. Determine the wavelength of light used if the two slits are 0.15 mm apart,

ii. What will be the wavelength of light used if the entire apparatus is immersed in a liquid of refractive index

?

[2]

4
3

26. Show diagrammatically the behaviour of magnetic field lines in the presence of:

i. diamagnetic and

ii. paramagnetic substances

How does one explain this distinguishing feature?

[3]
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Section D

27. Calculate the field due to an electric dipole of length 10 cm and consisting of charges of 100 C at a point 20

cm from each charge.

[3]± μ

28. In a pinhole camera, a box of length L has a hole of radius a in one wall. When the hole is illuminated by a

parallel beam, the size of the spot of light is large when a is large. Show that it is also very large when a is small,

due to diffraction. Assume that the spread due to diffraction just adds to the geometrical spread and find the

minimum size of the spot.

[3]

OR

What is the effect on the interference fringes in Young’s double-slit experiment due to each of the following

operations? Justify your answers.

i. The screen is moved away from the plane of the slits.

ii. The separation between slits is increased.

iii. The source slit is moved closer to the plane of double slit.

29. When an ideal capacitor is charged by a DC battery, no current flows. However, when an AC source is used, the

current flows continuously. How does one explain this, based on the concept of displacement current?

[3]

OR

Identify the type of waves which are produced by the following way and write one application for each:

i. Radioactive decay of the nucleus.

ii. Rapid acceleration and decelerations of electrons in aerials.

iii. Bombarding a metal target by high energy electrons.

30. i. What is the importance of a radial magnetic field and how is it produced ?

ii. Why is it that while using a moving coil galvanometer as a voltmeter a high resistance in series is required

whereas in an ammeter a shunt is used?

[3]

31. i. Derive an expression for drift velocity of free electrons.

ii. How does drift velocity of electrons in a metallic conductor vary with increase in temperature? Explain.

[5]

OR

a. Estimate the average drift speed of conduction electrons in a copper wire of cross-sectional area 1.0  10–7 m2

carrying a current of 1.5 A. Assume that each copper atom contributes roughly one conduction electron. The

density of copper is 9.0  103 kg/m3, and its atomic mass is 63.5 u.

b. Compare the drift speed obtained above with,

i. thermal speeds of copper atoms at ordinary temperatures,

ii. speed of propagation of electric field along the conductor which causes the drift motion.

×

×

32. Using Bohr's postulates for hydrogen atom, show that the total energy (E) of the electron in the stationary states

can be expressed as the sum of kinetic energy (K) and potential energy (U), where K = - 2 U. Hence, deduce the

expression for the total energy in the nth energy level of hydrogen atom.

[5]

OR

Draw a schematic arrangement of the Geiger-Marsden experiment for studying a-particle scattering by a thin foil of

gold. Describe briefly by drawing trajectories of the scattered -particles, how this study can be used to estimate the

size of the nucleus?

α

33. A thin equiconvex lens (radius of curvature of either face being 33 cm) is placed on a horizontal plane mirror

and a pin held 20 cm vertically above the lens coincides in position with its own image. The space between the

[5]
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Section E

lower surface of the lens and the mirror is filled with a liquid and then, to coincide with the image as before, the

pin has to be raised to a distance of 25 cm from the lens. Find the refractive index of the liquid.

OR

If light passes near a massive object, the gravitational interaction causes a bending of the ray. This can be thought of

as happening due to a change in the effective refractive index of the medium given by 

n(r) = 1 + 

where r is the distance of the point of consideration from the centre of the mass of the massive body, G is the

universal gravitational constant, M the mass of the body and c the speed of light in vacuum. Considering a spherical

object find the deviation of the ray from the original path as it grazes the object.

2GM

rc2

34. Read the text carefully and answer the questions:

The simplest and the most widely used capacitor is the parallel plate capacitor. It consists of two large plane

parallel conducting plates, separated by a small distance. In the outer regions above the upper plate and below

the lower plate, the electric fields due to the two charged plates cancel out. The net field is zero.

In the inner region between the two capacitor plates, the electric fields due to the two charged plates add up. The

net field is . 

For a uniform electric field, the potential difference between the plates = Electric field x distance between the

plates. The capacitance of the parallel plate capacitor is, the charge required to be supplied to either of the

conductors of the capacitor so as to increase the potential difference between then by unit amount.

[4]

OR

σ
ε0

A parallel plate capacitor is charged and then isolated. What will be the effect of increasing the plate

separation on charge, potential and capacitance of the capacitor?

(i)

In a parallel plate capacitor, What happens to the capacity of capacitor if the area of capacitor plates is

increased ?

(ii)

A parallel plate capacitor has two square plates with equal and opposite charges. The surface charge

densities on the plates are +  and -  respectively. What will be the magnitude of electric field in the

region between the plates?

(iii)

σ σ

If a parallel plate air capacitor consists of two circular plates of diameter 8 cm. At what distance should the

plates be held so as to have the same capacitance as that of sphere of diameter 20 cm?

35. Read the text carefully and answer the questions:

When a pure resistance R, pure inductor L and an ideal capacitor of capacitance C is connected in series to a

source of alternating e.m.f., then current at any instant through the three elements has the same amplitude and is

[4]
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represented as I = I0 sin t. However, voltage across each element has a different phase relationship with the

current as shown in the graph. 

The effective resistance of RLC circuit is called the impedance (Z) of the circuit and the voltage leads the

current by a phase angle . 

A resistor of 12 , a capacitor of reactance 14  and a pure inductor of inductance 0.1 H are joined in series and

placed across 200 V, 50 Hz a.c. supply.

OR

ω

ϕ

Ω Ω

What will be the value of inductive reactance?(i)

What will be the value of impedance?(ii)

What is the value of current in the circuit?(iii)

What is the value of the phase angle between current and voltage?
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