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PHYSICS–XII

Sample Guess Paper 1 (Unsolved)
Time allowed : 3 hours

Maximum Marks : 70

General Instructions:
(i) All questions are compulsory. There are 33 questions in all.
(ii) This question paper has five sections: Section A, Section B, Section C, Section D and Section E.
(iii) Section A contains ten very short answer questions and four assertion reasoning MCQs of one mark each,
Section B has two case based questions of four marks each, Section C contains nine short answer questions
of two marks each, Section D contains five short answer questions of three marks each and Section E
contains three long answer questions of five marks each.
(iv) There is no overall choice. However internal choice is provided. You have to attempt only one of the choices
in such questions.

SECTION – A
All questions are compulsory. In case of internal choices, attempt any one of them.
Q.1. Name the physical quantity having unit TmA–1.
[Ans. Permeability of free space
Q.2. Electromagnetic wave with wavelength l is used in an important role in maintaining the earth’s
warmth or average temperature through the green house effect. Identify and name the part of
electromagnetic spectrum in which these radiation belongs and also write its one more application.
Or
A charged particle oscillates about its mean equilibrium position with a frequency of 109 Hz. What
is the frequency of the electromagnetic waves produced by the oscillator?
Q.3. A magnetic field that varies in magnitude from point to point but has a constant direction (east to
west) is set-up in a chamber. A charged particle enters the chamber and travels undeflected along
a straight path with constant speed. What can you say about the initial velocity of the particle?
[Ans. same (no change)



Q.4. What is the magnetic flux linked with a coil of N-turns of area of cross-section A held with its
[Ans. Zero
plane parallel to the field B?
Or
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A 44 mH inductor is connected to 220 volt, 50 Hz A.C. supply. Determine the rms value of the
[Ans. 15.92A
current in the circuit.
Q.5. Why is the classical model for an atom of electron orbiting around the nucleus not able to explain
the atomic structure?
[Ans. Radius of circular path goes on decreasing
Q.6. Why is a photoelectric cell also called an electric eye?
[Ans. 4.03 × 1032 eV
Q.7. Express 2150 microgram mass into equivalent energy in electron volt.
Or
Define the term ‘potential energy’ of charge ‘q’ at a distance r in an external electric field.

		

[Ans.

dV
dr

Q.8. The applied input A.C. power to a half wave rectifier is 100 watt. The D.C. output power obtained
[Ans. 40%
is 40 watt. What is the ratification efficiency?
Or
At what temperature would an intrinsic semiconductor behave like a perfect insulator?
[Ans. At 0 K temperature
A

be the potential difference V across the capacitor?



Q.9. A 220 V A.C. supply is connected between point A and B (see fig.). What will
[Ans. 220 2 V

A.C.
B

Q.10. Three photodiodes D1, D2 and D3 are made of semiconductors having band gaps of 2.5 eV, 2 eV
and 3 eV, respectively. Which one will be able to detect light of wavelength 6000 Å?
[Ans. D2 ; Hint. E = 2.06 eV

		

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 true.
Q.11. Assertion (A): Dielectric polarisation means formation of positive and negative charge inside the
dielectric.
[Ans. (c)
Reason (R): Free electrons are formed in this process.
Q.12. Assertion (A): Force between two charges increases when air separating the charges is replaced by
water.
		
Reason (R): Medium intervening between the charges has dielectric content K > 1.
[Ans. (d)
Q.13. Assertion (A): In optical fibre the diameter of the core is kept small.
		
Reason (R): The small diameter of the core ensure that the fibre should have inside it an angle
greater than critical angle needed for total internal reflection.
[Ans. (a)
Q.14. Assertion (A): If a convex lens is kept in water, its convergent power increases.
		
Reason (R): Focal length of lens depends on its refractive index w.r.t. surrounding medium.
[Ans. (d)

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.
		

Q.15.				
Surface Charge Density
Surface charge density is defined as the charge per unit surface area the surface (Arial) charge
symmetric distribution and follow Gauss law of electro statics mathematical term of surface charge
∆Q

density s = ∆S .
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Two large thin metal plates are parallel and close to each other. On
their inner faces, the plates have surface charge densities of opposite
sign (± s). Having magnitude 8.8 × 10–12 cm–2 as shown here.
 

The intensity of electrified at a point is E =
and flux is f = E  S ,
0

			
			
			
			

(ii) E in the outer region (III) of the second plate (B) is
(a) 1 N/C
(b) 0.1 V/m
(c) 0.5 N/C
(iii) E between (II) the plate is
(a) 1 N/C
(b) 0.1 V/m
(c) 0.5 N/C

			

			

where DS = 1 m2 (unit arial plate)
(i) E in the outer region (I) of the first (A) plate is
(a) 1.7 × 10–22 N/C
(b) 1.1 × 10–12 V/m
(c) Zero

(I)

+

+ +
+

(II)

–


–

–

(III)

–

A

B

(d) Insufficient data
[Ans. (c)

(d) Zero

[Ans. (d)

(d) None of these
[Ans. (d)

			



(iv) The ratio of E from left side of plate A at distance 1 cm and 2 m respectively is
(a) 1 : 2
(b) 10 : 2
(c) 1 : 1
(d) 20 : 1
[Ans. (c)
(v) In order to estimate the electric field due to a thin finite plane metal plate the Gaussian
surface considered is
			
(a) Spherical
(b) Linear
(c) Cylindrical
(d) Cubic
[Ans. (c)
Q.16.
Optical fiber
Cladding
		
Light guidance in an optical fibre can be understood by considering
a structure comprising of thin solid glass cylinder of reflective Light
index n1 surrounding by a medium of lower refractive index n2. ray
The light guidance in the structure takes place due to successive
Plastic
Core
coating
total internal reflections at the interface of medium n1 and n2 as
shown in figure. All rays with angle of incidence i less than a particular value im are confined in the
medium at refractive index n1. The numerical aperture (NA) of the structure is defined as sin im.
			

			

45
and
4

Butter Coating



For two structures namely S1 with n1 =

8
7
n2 = 3 , and S2 with n1 =
and n2 =
are taking
5
5
2

Cladding
Butter Coating

(i) NA of S1 immersed in water is same as that of S2 immersed in a liquid of refractive index is:
(a)

16
3 15

(b)

3 15
16

(c)

6
15

(d)

15
6

[Ans. (a)



			
			

				

n1

Core

4
refractive index of water to be
and that of air
3

to be 1.

				

n2

Cladding

(ii) NA of S1 placed in air is same as that of S2 immersed in liquid of refractive index is:
(a)

4
15

(b)

15
4

(c) 4 15

(d)

(c) Polarisation

(d) None of these

15



		

		

		

[Ans. (a)

(iii) Optical fibre is based on
(a) Refraction
(b) Reflection

			
		
				
			
		

(iv) For total internal refection, light must travel.
		
(a) from rarer to denser medium
(b) from denser to rarer medium
[Ans. (b)
(c) in air only			
(d) in water only
(v) Mirage is accounted for by
		
(a) Snell’s law
(b) Polarization
(c) Dispersion of light (d) None of these

			

				

[Ans. (d)

[Ans. (d)
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SECTION – C

		





All questions are compulsory. In case of internal choices, attempt anyone.
Q.17. A circular coil of wire consisting of 100 turns, each of radius 8.0 cm carries a current of 0.40 A.
[Ans. 3.14 × 10–4 T
What is the magnitude of the magnetic field B at the centre of the coil?
Q.18. Consider a point at the focal point of a convergent lens. Another convergent lens of short focal length
is placed on the other side. What is the nature of the wavefronts emerging from the final image?
Or
Draw a sketch showing the incident reflected and transmitted rays when, light is incident at the
polarising angle on a glass slab.
Q.19. Three charges –q, –q and 2q are to be placed at the vertices of an equilateral triangle of each side
l. What is the dipole moment of the system?
[Ans. 3q l
Or
Ordinary rubber is an insulator but the special rubber tyres of aircrafts are made slightly conductive.
[Ans. For earthing
Why is this necessary?
Q.20. Find the position of the image formed by the lens combination given in the figure.

			

Q.21. An electric dipole of length 4 cm, when placed with its axis making an angle of 60° with a uniform
electric field, experience a torque of 4 3 Nm. Calculate the
(i) Magnitude of the electric field.
			
(ii) Potential energy of the dipole, if the dipole has charges of ± 8nC.
Q.22. Two point charges +q and –q are placed a distance ‘d‘ apart. Draw the line on which the resultant
field is parallel to the line joining the two charges.
Q.23. What are the factors on which the resistance of a conductor depends? Define resistivity and state
its SI units.
Q.24. Write two characteristics of image formed when an object is placed between the optical centre and
focus of a thin convex lens. Draw the graph showing variation of image distance v with object
distance u in this case.	
Q.25. A constant voltage is applied between the two ends of a uniform metallic wire. Heat Q is developed
in it. If another wire, double the radius and twice the length is used, how much heat will be
developed in it?

SECTION – D
All questions are compulsory. In case of internal choices, attempt anyone.
Q.26. State Gauss’s law in electrostatics. Show that with help of suitable figure that outward flux due to
a point charge Q, in vacuum within Gaussian surface, is independent of its size and shape.
Q.27. Derive an expression for the electric field at any point on the axial line and equatorial line of an
electric dipole?
Or
Write expression for the electric potential due to a uniformly charged spherical shell at a point
			
(i) Outside the shell
(ii) On the shell
(iii) Inside the shell
Q.28. State the main implications of observations obtained from various photoelectric experiments. Can
these implications be explained by wave nature of light? Justify your answer.
Or
		
Consider two coherent sources S1 and S2 producing monochromatic waves to produce interference
pattern. Let the displacement of the wave produced by S1 be given by Y1 = a cos wt and the
displacement by S2 and Y2 = a cos (wt + f). Find out the expression for the amplitude of the
f

resultant displacement at a point and show that the intensity at that point will be I = 4a2 cos2 .
2
Hence establish the conditions for constructive and destructive interference.
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(a) The figure shows a cross-section of a light pipe made of a glass fiber of refractive index 1.68.
The outer covering of the pipe is made of a material of refractive index 1.44. What is the range
of the angles of the incident rays with the axis of the pipe for which total reflections inside the
pipe take place, as shown in the figure.


		

Q.29.

i

r

i¢ i¢

			

(b) What is the answer if there is no outer covering of the pipe?
Q.30.		 (a) Explain de-Broglie argument to propose his hypothesis. Show that de-Broglie wavelength of
photon equals electromagnetic radiation.
			
(b) Calculate momentum of a photon associated with radiation of frequency 5 × 1013 Hz.
				
Given. h = 6.6 × 10–34 Js and c = 3 × 108 m/sec.

SECTION – E

			

			

All questions are compulsory. In case of internal choices, attempt anyone.
Q.31. Define Huygens’s wave theory. Derive the laws of refraction and laws of reflection of light on the
basic of Huygens’s wave theory of light.
Or
			
(a) State two main considerations taken into account while choosing the objective of astronomical
telescope.
			
(b) Draw a ray diagram of reflecting type telescope. State its magnifying power.
			
(c) State the advantages of reflecting telescope over the refracting telescope.
Q.32.		 (a) Define an ideal electric dipole. Give an example.
			
(b) Derive an expression for the torque experienced by an electric dipole in a uniform electric field.
What is net force acting on this dipole?
			
(c) An electric dipole of length 2 cm is placed with its axis making an angle of 60° with respect to
uniform electric field of 105 N/C. If it experiences a torque of 8 3 Nm, calculate the magnitude
of charge on the dipole, and its potential energy of the dipole.
Or
→
(a) Deduce the expression for the torque acting on a dipole of dipolemoment p in the presence of
→
a uniform electric field E .
4Q
			
(b) Consider two hollow concentric spheres, S1 and S2, enclosing charges
2Q and 4Q respectively as shown in the figure:
S2
2Q
(i) Find out the ratio of the electric flux through them.
			
(ii) How will the electric flux through the sphere S1 change if a
medium of dielectric constant er is introduced in the space
S1
inside S1, in place of air? Deduce the necessary expression.
Q.33.		 (a) Deduce the expression for the capacitance of a parallel plate capacitor when a conducting slab
is inserted between its plates. Assume the slab thickness less than the plate separation.
			
(b) A parallel plate capacitor, of capacitance 20μF, is connected to a 100 V supply. After sometime
the battery is disconnected, and the space, between the plates of the capacitor is filled with a
dielectric, of dielectric constant 5. Calculate the energy stored in the capacitor (i) before (ii) after
the dielectric has been put in between its plates.
Or
			
(a) Derive the expression for the energy stored in a parallel plate capacitor. Hence, obtain the
expression for the energy density of the electric field.
			
(b) A fully charged parallel plate capacitor is connected across an uncharged identical capacitor.
Show that the energy stored in the combination is less than that stored initially in the single
capacitor.
❒ ❒ ❒ ❒
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