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PHYSICS–XII

Sample Guess Paper 4 (Unsolved)
Time allowed : 3 hours

Maximum Marks : 70

General Instructions:
Same as in Sample Guess Paper 1 (Unsolved).

SECTION – A
All questions are compulsory. In case of internal choices, attempt any one of them.





Q.1. Name the physical quantity having unit Nm rad–1.
[Ans. Torsion Constant (K)
Q.2. What is the wavelength of a wave with a frequency of 4.3 Hz?
Or
[Ans. Generation of emw
Name of Jagdish Chandra Bose associates with.
Q.3. A toroid has a core (non-ferromagnetic) of inner radius 25 cm and outer radius 26 cm, around
which 3500 turns of a wire are wound. If the current in a wire is 11A. What is the magnetic field
[Ans. Zero
outside the toroid?
Q.4. An inductor of 1H and negligible resistance is used on 220 V a.c. mains of frequency 50 Hz.
Calculate the effective current.
[Ans. 0.7A
Or
		
Self inductance of an air core inductor increases from 0.01 mH to 10 mH when an iron core is
[Ans. mr = 1000
introduced in it. What is the relative permeability of the core?
Q.5. Write the expression for Bohr’s radius in hydrogen atom.
Q.6. The stopping potential in an experiment on photoelectric effect is 1.5 V. What is the maximum
[Ans. 1.5 eV
kinetic energy of the photoelectrons emitted? 
Q.7. Two nuclei have mass numbers in the ratio 1 : 2. What is the ratio of their nuclear densities?
Or
+
		
What is the mass of muon plus (u )?
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Q.8. Determine the current through the resistance of a circuit shown in fig. The each p.n junction used
is ideal one.
[Ans. 0.6A
D1
D2

Or
Why cannot we take one slab of p-type semiconductor and physically join it to another slab of
n-type semiconductor to get p-n Junction?





Q.9. Figure shows the characteristics curve of a junction diode. Determine the D.C. and A.C. resistance
[Ans. rde = 66.67W ; rac = 33.33 W
of the diode, when it operates at 0.3 V.

C

I (mA)

6
B
4
2

A

A (0.25 – 2.5)
B (0.3 – 4.5)
C (0.35 – 6)

Q.10. The conductivity of an intrinsic semiconductor is very low why?



0.1 0.2 0.3 0.4 0.5 0.6
V (volts)

		



For questions number 11, 12, 13 and 14, two statements are given—one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and (d) as given
below.
(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 and R is also false.
Q.11. Assertion (A): Elections move away from a region of lower potential to a region of higher potential
Reason (R): Since an electron has a negative charge.
[Ans. (a)
Q.12. Assertion (A): For a charged particle moving from point, P to point Q, the net work done by an
electrostatic field on the particle is independent of the path connecting point P to point Q?
		
Reason (R): The net work done by a conservative force on an object moving along a closed loop is
zero.
[Ans. (b)
Q.13. Assertion (A): Light shows the phenomena of interference, diffraction and polarization.
		
Reason (R): Because light behaves as corpuscles.
[Ans. (c)
Q.14. Assertion (A): The frequencies of incident, reflected and refracted beam of monochromatic light are
same.
		
Reason (R): The incident, reflected and refracted rays are coplanar.
[Ans. (b)
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SECTION – B
Questions 15 and 16 are Case Study based questions and are compulsory. Attempt any 4 sub-parts from
each question. Each question carries 1 mark.
AC. GENERATOR

				

Q.15.

The phenomenon of electromagnetic induction has been technologically exploited in many ways.
An exceptionally important application is the generation of alternation current (A.C.). The modern
A.C. generator with a typical output capacity of 100 MW is highly evolved machine. In this section,
we shall describe the basic principles behind this machine. The Yugoslav inventor Nicola Tesla is
credited with the development of the machine.
The coil rotates in the magnetic field B. The effective area of the loop is A cos q where q is angle
between A and B. This method in producing a flux change is the principle of operation of a simple
A.C. generator. An A.C. generator converts mechanical energy into electrical energy.
The coil (called) armature is mechanically rotated in the uniform magnetic by some external means,
the rotation of the coil causes the magnetic flux through it to change, so an emf is induced in the
coil. The turns of the coil are connected to an external circuit by means of slip rings and brushes.  
		
				
			

From Faraday laws
  N

d B
d
  NBA (cos t ) , this is instantaneous value of emf.
dt
dt

(i) The peak value of alternating emf in a generator is given by eo =

				

(a) NAB

(b) NABw

				

(c) NABV		

(d) None

			

(ii) The frequency of A.C. generator depends upon

				

(a) Speed of rotation of coil

(b) amplitude of A.C.

			

(c) Size of coil		

(d) all the above

			

(a) A.C. generator		

(b) D.C. generator

			

(c) Induction motor		

(d) transformer

[Ans. (a)

(iv) In A.C. generator, Slip ring is part of

				

(a) Load circuit		

(b) armature circuit

			

(c) Field magnet		

(d) all of the above

			

[Ans. (d)

(iii) The split ring arrangement is used in

				
			

[Ans. (b)

[Ans. (b)

(v) A.C. generator included A.C. components (A.C. emf.). In this A.C. emf. how many times
changes the directions of emf in one cycle?

				

(a) 1			

(b) 2

		

(c) 3		

(d) 0
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Q.16. Photoelectronic Junction Devices:

			
			
				
					
				
		
					
			

		
					
					
				
				

					

			
					
				
				

Semi conductor diode in which carriers are generated by photons, all these devices are called
photoelectronic devices. We shall study the functioning of the following photoelectronic devices.
(a) Photodiodes used for detecting optical signal (Photo detectors)
		 (b) LED which converts electrical energy into light.
(c) Photovoltaic devices which convert optical radiation into electricity (solar cells)
(i) Full form of LED is
(a) Large Electric Device
(b) Light Electric Device
[Ans. (d)
(c) Light Emitted Device
(d) None of these
(ii) Bandwidth emitted light from LED is
[Ans. (b)
(a) 99 Å
(b) 199 Å
(c) 599 Å
(d) 512 Å
(iii) Identify incorrect sentences regarding LED
			
(a) LED that can emit red, yellow orange green, white purple Indigo and blue light are
commercially available.
			
(b) LED’ must at least bandgap of 1.8 eV
			
(c) (Ga As1 – x Px) is used for making LED’s different colours.
[Ans. (a)
			
(d) Fast on-off switching capability.
(iv) Identify the I–V characteristics curve of ______________
(a) LED
(b) Photo diode
(c) Solar cell
[Ans. (b)
(d) None of these				
(v) A solar cell is simply a:
(a) Diode
(b) BJT
(c) Both of these
(d) None of these 				
			

[Ans. (c)				

SECTION – C

All questions are compulsory. In case of internal choices, attempt anyone.
Q.17. What is the magnitude of magnetic force per unit length on a wire carrying a current of 8A and
making an angle of 30° with the direction of a uniform magnetic field of 0.15 T?
Q.18. What is the shape of wavefront in cash of the following cases:
			
(a) Light diverging forms a point source.
			
(b) Light emerging out of a convex lens when a point source is placed at its focus.
Or
				
Sketch wavefronts corresponding to converging rays and diverging rays.
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Q.19. Distinguish between electric potential and electrical potential energy and state the relation between
them.
Or
Draw equipotential surface.
			
(i) in a uniform electric field and
(ii) for a point charge (Q < 0).
Q.20. Draw a circuit diagram to explain the working of a photodiode. Also draw the V-I characteristic
of this semiconductor diode.



Q.21. In the given figure, path difference SS1 – SS2 = l/4. Find the position
of central maxima from ‘O’ if P is midpoint of S1 and S2.

S
· P

S1
S2 d

O
D

Q.22. A rectangular conductor LMNO is placed in a uniform
magnetic field of 0.5 T. The field is directed perpendicular to
the plane to the conductor. When the arm MN of length of
20 cm is moved with a velocity of 10 ms−1, calculate the emf
induced in the arm. Given the resistance is of the arm to be
5 W (assuming that other arms are of negligible resistance).
Find the value of the current in the arm.
Q.23. Give three differences between p-type and n-type semiconductor. How are these made from
intrinsic semiconductors?
Q.24. A bar magnet is held stationery in Magnetic meridian. Another similar magnet is kept parallel to it
such that their midpoints lie on their perpendicular bisector. If the second magnet is free to move,
what type of motion will it have? Translatory, rotatory or both. Justify your answer.
Or
		
Where on the earth’s surface is the value of angle of dip
			
(i) maximum
(ii) minimum?
Q.25. A thin converging lens has a focal length ‘l’ in air. If it is completely immersed in a liquid, briefly
explain how the focal length of the lens will vary?

SECTION – D
All questions are compulsory. In case of internal choices, attempt anyone.
Q.26. A long straight wire of a circular cross-section of radius ‘a’ carries a steady current ‘I’. The current
is uniformly distributed across the cross-section. Apply Ampere’s circuital law to calculate the
magnetic field at a point ‘r’ in the region for (i) r < a and (ii) r > a.
3

			

Q.27. In the potentiometer circuit shown, the hull point is at X. State
with reason, where the balance point will be shifted when
(i) R is increased,
			
(ii) S is increased, keeping R constant.
			
(iii) Cell P is replaced by another cell whose emf is lower than
that of Cell Q.

Or
State Kirchhoff’s rules. Use these rules to write the expressions for the
current I1, I2 and I3 in the circuit diagram shown.
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(i) State two important features of Einstein’s Photoelectric equation.
(ii) Radiation of frequency 1015 Hz is incident on two photosensitive surface P and Q. There is
no photosensitive from surface P. Photoemission occurs from surface Q but photoelectrons
have zero kinetic energy. Explain these observations and find the value of work function for
surface Q.
Or
A beam of monochromatic radiation is incident on a photosensitive surface.
		
Answer the following questions:
			
(i) Do the emitted photoelectrons have the same kinetic energy?
			
(ii) Does the kinetic energy of the emitted electrons depend on the intensity of incident radiation?
			
(iii) On what factors does the number of emitted photoelectrons depend?
Q.29. The value of ground state energy of hydrogen atom is -13.6 eV. What does the negative sign
signify? How much energy is required to take an electron in this atom from the ground state to
the first excited state?
Q.30. Obtain the binding energy of a nitrogen nucleus (7N14) from the following data mH = 1.00783;
mu = 1.008675; mN = 14.03074. Give your answer in MeV.


		

			

		

Q.28.

SECTION – E

				

All questions are compulsory. In case of internal choices, attempt anyone.
Q.31.		 (a) Two thin infinite sheets 1 and 2 having surface charge densities
+s and –2s respectively are as shown in the diagram.
Find the electric field at points A and B.

(b) A capacitor of capacity C is charged fully by connecting it to a battery of emf E. It is then
disconnected from the battery. If the separation between the plates of the capacitor is doubled,
then how the following parameters will change?
				
(i) Charged stored in the capacitor.
(ii) Field strength between the plates.
				
(iii) Energy stored by the capacitor.
Or
			
(a) Define electric dipole. Derive an expression for the electric potential on the axial line due to an
electric dipole.
			
(b) An electric dipole of length 4 cm, when placed with its axis making an angle of 60° with a
uniform electric field, experiences a torque of 4 3 N m. Calculate the potential energy of the
dipole, if it has a charge of ±8 nC.
Q.32. A series LCR circuit is connected to an A.C. source. Using the phasor diagram, derive the expression
for the impedance of the circuit. Plot the graph to show the variation of current with frequency of
the source, explaining the nature of its variation and hence calculate impedance at resonance.
Or
(a) Define the coefficient of self-inductance. Find the coefficient of self-inductance of a long
co-axial solenoid.
			
(b) A metallic rod of length l is rotated at a constant angular speed ω, normal to a uniform magnetic
field B. Derive an expression for the current induced in the rod, if the resistance of the rod is R.
Q.33.		 (a) Derive lens maker’s formula for a given biconvex lens.
			
(b) Double convex lenses are to be manufactured from a glass of refractive index 1.55 with both
faces of the same radius of curvature. What is the radius of curvature required if focal length is
to be 20 cm?
Or
			
(a) Draw the ray diagram of image formation by a telescope when final image is formed at infinity.
Write the formula for its magnifying power.
			
(b) A small telescope has an objective lens of focal length 144 cm and an eyepiece of focal length of
6 cm. Calculate its magnifying power and separation between both lenses.
			

			

❒ ❒ ❒ ❒
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