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GENERAL INSTRUCTIONS
1. All questions are compulsory.
2. The question paper consists of 27 questions.
3. The question paper has four sections: Section A comprises 5 Questions (1 marks each),

Section B comprises 7 Questions (2 marks each), Section C comprises 12 Questions (3
marks each) and Section D comprises 3 Questions (5 marks each).

4. Questions from Section A are to be answered in one word or one sentence as per
requirement.

5. Calculator is not permitted. You may ask for logarithm table if required.

SECTION – A

1. Why do the electric field lines not form closed loops? (1)
2. Two materials Si and Cu, are cooled from 300 K to 60 K. What will be the effect on their
resistivity? (1)
3. Magnetic field lines can be entirely confined within the core of toroid, but not within a straight
solenoid. Why? (1)
4. What physical quantity is the same for X-rays of wavelength 10-10m, red light of wavelength
6800 Å and radio waves of wavelength 500 m? (1)
5. Two metals A and B have work functions 2 eV and 4 eV respectively. Which metal has lower
threshold wavelength for photoelectric effect? (1)

SECTION – B

6. A charge q is placed at the centre of the line joining the two equal charges (Q). Show that the
system of three charges will be in equilibrium, if (2)

OR
A charge q is enclosed in a spherical surface of radius R. If the radius is reduced to half, how
would the electric flux through the surface change?
7.
i. A wire of resitivity ρ is stretched to three times its length. What will be its new resistivity?
ii. In what manner does the relaxation time in a good conductor change when its temperature

increases. (2)
8. A proton has spin and magnetic moment just like an electron. Why then its effect is neglected
in magnetism of materials? (2)
9. Two identical loops one Copper and the other Aluminium are rotated with the same angular
speed in the same magnetic field. Compare (i) their induced emf and (ii) the current produced
through the two coils. (2)
11. Show that radiation pressure exerted by an EM wave of intensity I on a surface kept in
vacuum is . (2)



12. Two monochromatic beams A and B of equal intensity I, hit the screen. The number of
photons hitting the screen by beam A is twice that by beam B. What inference can you make
about their frequencies? (2)

SECTION – C

13. Consider three charges Q1, Q2, Q3 each equal to Q at the vertices of an equilateral triangle of
side a. What is the force on a charge q placed at the centroid of the triangle? (3)

OR
A hemispherical body is placed in a uniform electric field E. What is the flux associated with the
curved surface if the field is,
i. parallel to the base?
ii. perpendicular to the base?
14.
i. Derive an expression for electric potential due to an electric dipole at a point on its axial

line.
ii. depict the equipotential surfaces due to an electric dipole. (3)

15. A charge of 8 mC is located at the origin. Calculate the work done in taking a small charge of
-2 X 10-9 C from a point P(0,0,3) (in cm) to a point Q (0,4,0) (in cm), via a point R (0,6,9) (in
cm). (3)
16. Give n resistors each of resistance R, how will you combine them to get
i. maximum effective resistance?
ii. minimum effective resistance? (3)

17. A uniform conducting wire of length 12a and resistance R is wound up as a current carrying
coil in the shape of (3)
i. an equilateral triangle of side a,
ii. a square of side a and
iii. a regular hexagon of side a.
The coil is connected to a voltage source . Find the magnetic moment of the coils in each case.

(3)
18. Classify the three main types of magnetic materials. Explain how hysteresis curve represents
the relation between B and I of a ferromagnetic material with suitable diagram. (3)
19.A rectangular loop of area 20 cm X 30 cm is placed in a magnetic field of 0.3 T with its plane
i. normal to the field
ii. inclined 300 to the field and
iii. parallel to the field

and also find the flux linked with the coil in each case. (3)
20. Define self inductance and write its unit. Derive an expression of self inductance of long
solenoid of length l, cross-sectional area A and having N number of turns. (3)
21. What is Ampere’s law? How is it unable to explain charging and discharging of capacitor?
How Maxwell modified Ampere’s law? (3)
22. Suppose that the electric field of amplitude of an electromagnetic wave is N/C and that its
frequency is ν = 50.0 MHz.
i. Determine Bo , ω, κ and λ
ii. Find the expression of E and B. (3)



23. Aluminium and Calcium have photoelectric work functions of 4.28 eV and 2.87 eV
respectively.
i. Which metal requires higher frequency light to produce photoelectrons? Explain
ii. Find out the minimum frequency that will produce photoelectrons from each surface.

(3)
24. An electron and - particle and a proton have same de-Broglie wavelengths.
(a)Which of these particles has
i. minimum kinetic energy?
ii. maximum kinetic energy and why?

(b) In what way the wave nature of electron beam exploited in electron microscope? (3)

SECTION – D

25.
i. State Gauss’s theorem
ii. Using Gauss’s theorem prove that the electric field at a point due to a uniformly charged

infinite plane sheet is independent of the distance from it.
iii. How is the field directed, if (a) the sheet is positively charged (b) negatively charged?

(5)
OR

Two metal spheres, one of radius R and the other of radius 2R, both have same surface charge
densities σ. They are brought in contact and separated. What will be the new surface charge
densities on them?

26.
i. State the working principle of a potentiometer. Draw a circuit diagram to compare emf of

two primary cells. Derive the formula used
ii. Which material is used for potentiometer wire and why?
iii. How can the sensitivity of a potentiometer be increased? (5)

OR
Explain with labelled diagram the principle and working of a moving coil galvanometer.
i. What is the role of soft iron core?
ii. What is the role of current sensitivity?
iii. What is the role of voltage sensitivity of galvanometer?
Why does increasing the current sensitivity not necessarily increase the voltage sensitivity?

27. Describe about Davisson and Germer experiment and explain how it proves the existence of
de-Broglie waves for the slow moving electrons. (5)

OR
i. Define mutual inductance.
ii. Derive the mutual inductance for two long coaxial solenoids of same length wound one

over other.
iii. In an experiment, two coils C1 and C2 are placed close to each other. Find out the expression

for the emf induced in the coil C1 due to the change in the current in the coil C2.


