
 

 

2nd sample paper  

 
Sec-A 

 

1.  What is the S.I. unit of electric flux? 

a) N/Cxm2 

b) Nxm2 

c) N/m2xC 

d) N2/m2xC2 

 

2.  A parallel plate capacitor is charged by a battery. Once it is charged battery is removed now 

a dielectric material is inserted between the plates of the capacitor, which of the following 

does not change? 

a) Electric field between the plats  

b) Potential difference across the plates  

c) Charge on the plates  

d) Energy stored in the capacitor. 

 

3. WSB experiment is most sensitive, when: 

a) All four resistance ate approximately equal  



 

 

b) One of the resistance is very high as compare to others  

c) One of resistance is very low as compare to others  

d) Any two resistance ate equal to infinity. 

 

4. For a cell of emf 2V, a balance is obtained for 50cm of the potentiometer wire. If the cell is 

shunted by a 2 Ω resistor and the balance is obtained across 40cm of the wire, then the 

internal resistance of the cell is 

a) 1Ω 

b) 0.5 Ω 

c)  1.2 Ω 

d) 2.5 Ω 

 

5. In a certain reason of space, electric filled E vector and magnetic filled b vector are 

perpendicular to each other. An electron inters perpendicularly to both the fields  and move 

undeflected. The velocity of electron is  

a) E/B  

b) B/E  

c) E vector x B vector 

d) E vector. B vector 

  

6.  How does the magnifying power of a telescope change on increasing the linear diameter of 

its objective? 

a) Power increases on increases diameter  

b) Power decreases on decreases diameter  

c) Power remain constant on increases diameter  

d) Power doesn’t depends on diameter  

  

7. If λx , λm , λv represented wavelength of X-Rays , microwaves & visible rays then  

a)  λm>λx>λm 

b) λm>λv >λx 

c) λv>λx> λm 

d) λv> λ >λx m 

 

8. Unpolarised light incident on angles surface at an angle of incidence i. IF aangle of refraction 

be r, what  should be the angle of incidence so that the reflected and refracted rays are 

perpendicular to each other? 

a) i+r=90⁰ 

b) i+r=180⁰ 

c) i+r=0 

d) i+r=1c 

 

9. The theory on the basis of photoelectric effect can be explained: 

a) Corpuscular theory  

b) Wave theory  

c) Electromagnetic theory 

d) Quantum theory 

 



 

 

10.  When alpha particles are sent through a thin gold foil, most of beam go straight through the 

foil because 

a) Alpha particles are positively charged  

b) Alpha particles are is more than mass of electron 

c) Most of the part of an atom is empty space  

d) Alpha particles moves with high velocity  

 

11. In EM waves transport both  ………. And ………..takes place.  

 

12. Waves used to transmit cellular telephone massage are…… 

 

13. EM waves are produces by ………. Charges.  

 

14. The maximum kinetic energy of emitted photoelectrons is independents of ----------- of 

incident radiation. 

15. For the same angle of incidence, the angles of refraction in three different medium A,B and 

C are 15⁰, 25⁰ and 35⁰ respectively ___________medium will the velocity of light be 

minimum. 

 

16.  What will be the ratio of radii of two nuclei of mass number A1 and A2? 

17. How does the conductivity of semiconductor change with rise in temperature? 

18.  Why are infra- red radiation referred to as heat waves? Name the radiation which are next 

to these radiation in the electromagnetic spectrum having (i) shorter wave length (ii) longer 

wavelength. 

19. The graph shows the variation of stopping potential with frequency of incident radiation for 

two photosensitive metals A and B. which one of the two has higher value of work- 

function? Justify your answer.  

 
20.  At what temperature would an intrinsic semiconductor behave like a perfect insulator? 

Sec-B 

21. Draw a plot showing the variation of resistivity of a (i) conductor and (ii) semiconductor, with 

the increase in temperature. How does the explain this behaviour in terms of number 

density of charge carriers and the relaxion time? 

22. The electric dipole is placed in a uniform electric field E with its dipole moment P parallel to 

the field. Find 

(i)  The work done is turning the dipole till its dipole moment points in the direction 

opposite to E. 

(ii) The orientation for the dipole for which the torque acting on the its becomes 

maximum. 

23. Plot a graph showing variation of stopping potential (V0) with the frequency (v) of the 

incident radiation for a given photosensitive material. Hence, state the significance of the 



 

 

threshold frequency in photoelectric emission. Using the principal of energy conversation, 

write the equation relation the energy of incident photon, threshold frequency and the 

maximum kinetic energy of the emitted photoelectrons. 

24.  State Brewster’s law. 

The value of Brewster’s angle for a transparent medium is different for light of different 

colours. Give reasons. 

25.  The energy of the electron is ground state of hydrogen atom is-13.6eV. 

(i) What does the negative sign signify? 

(ii) How much energy is required to take an electron in this atom from the ground state 

to the first exited state?  

26. Write Einstein’s photoelectric equation. State clearly the three salient features observed in 

photoelectric effect which can be explain in the basis of above equation.  

Or  

Define the term ‘’ cut-off frequency ‘’ in photoelectric emission. The threshold frequency of 

a metal is f. when the light frequency 2f is incident of the metal plate, the maximum velocity 

of photo -electron is v1. When the frequency of the incident radiation is increases to 5f, the 

maximum velocity of photoelectron is v2. Find the ratio v1 : v2. 

27.  How does a light emitting diode (LED) work? Give two advantages of LED’s over the 

conventional incandescent lamps.  

Or  

Name the semiconductor device that can be used to regulate an unregulated DC power 

supply. With the help of I-V  characteristics of this device, explain its working principle. 

Sec-C 

28. A cell of emf E and internal resistance r is connected across a variable load resister R. draw 

the plots of a terminal voltage V verses(i) resistance R and (ii) current I. 

It is found that when R=4Ω, the current is 1 A and when r is increases to 9Ω, the current 

reduces to 0.5A. find the values emf of E and internal resistance r.  

29. A long state wire of a circular cross-section of radius a  carries a study current I. the current 

is uniformly distributed across the cross-section. Apply Ampere’s circuital law to calculate 

the magnetic field at a point in the region for 

(i) r<a  and (ii) r>a . 

30.  

(i) define self-inductance. Write its SI units. 
(ii) A long solenoid with 15 turns per cm has a small loop of area 2.0 cm2 placed inside 

the solenoid normal to its axis. If the current carries by the solenoid changes steadily 

from 2.0 to 4.0 in 0.1s, then what is the induced emf in the loop while the current is 

changing? 

31.   

(i) Calculate the distance of an object of height h from a concave mirror of radius of a 

curvature 20cm, so as to obtain a real image of magnification  

2.find the location of image also 

            (ii) using mirror formula explain why does a convex mirror  always produce a virtual image  

32. A small bulb ( assumed to be a point source ) is placed at a bottom of a tank containing 

water to depth of 80cm. find out the area of surface of water through which light from the 

bulb can emerge. Take the value of the refractive index of water to be 4/3.  

Or  



 

 

(i) Using the phenomenon  of polarisation, show how transverse nature of light can be 

demonstrated. 

(ii) Two polaroids p1 and p2 are placed with their pass axes perpendicular to each other. 

Unpolarised  light of intensity I0 is incident on p1. A third polaroid p3 is kept in 

between p1and p2 such that its pass axis makes an angle 30⁰ with that of p1. 

Determine the intensity of light transmitted through p1 ,p2 and p3. 

33.  Distinguish between nuclear fission and fusion. Show how in both these processes energy is 

released. 

Calculate the energy release in MeV in the deuterium- tritium fusion reaction. 

34. (i)  How does photodiode fabricated? 

(ii)Briefly explain its working. Draw its V-I characteristics for two different intensities of 

illumination. 

Sec-D 

35.   

(i) Use gauss’s theorem to find the electric field due to uniformly charged infinitely 

charge plane thin sheet with surface charge density σ 

(ii) An infinitely large thin plane sheet has a uniformly surface charge density +σ. Obtain 

the expression for the amount of work done is bringing a point charge q  from 

infinity to a point, distance r, in front of charge plane sheet. 

Or  

(i) If two similar large plates, each of area a having surface charge densities +σ 

and -σ are separated by a distance d in air, find the expression for  

(a) Field at point between the two plates and  outer side of the plates. 

Specify the direction of the field in each case . 

(b) The potential difference between the plates. 

(c) The capacitance of the capacitor so formed.  

(ii) Two metallic spheres of radii R and 2R are charged, so that both of these 

have same surface charge density σ. If they are connected to each other 

with a conducting wire, in direction will the charge flow and why? 

36. (i)    Describe a simple experiments (or activity) to show that the polarity of emf induced in a 

coil is always such that it tends to produced a current which opposes the charge of magnetic 

flux that produces it. 

                      (i)The current following through an inductor of self- inductance L is continuously 

increasing. Plot a graph showing the variation 

(a) Magnetic flux verses the current. 

(b) Induced emf verses dI/dt. 

(c) Magnetic potential energy stored verses the current. 

Or  

(i) Explain the meaning of the term mutual inductance. Consider two concentric circular 

coils, one of the radius r1 and the other of radius r2 (r1 >r2) placed coaxially with centre 

coinciding with each other. Obtain the expression for  the mutual inductance of the 

arrangements. 

(ii) A rectangular coil of area A, having number of turns N is rotated at f revolutions per 

second in a uniform magnetic field B, the field being perpendicular to the coil.  



 

 

Prove that the maximum emf induced in the coil is 2𝜋𝑓𝑁𝐵𝐴. 

37. (i) Describe briefly how a diffraction patterns is obtained on a screen sue to a single narrow 

slit illuminated by a monochromatic source of light.  

   Hence, obtain the condition for the angular width of secondary maxima and secondary 

minima. 

       

 (ii)two wavelength of sodium light of 590nm and 596nm are used in turn to study the 

diffraction taking place at a single slit of aperture 2x10-6 m. the distance between the slit and 

the screen is 1.5m. calculate the separation between the position of first maxima of the 

diffraction pattern obtained in two cases. 

Or  

(i) (a) Draw a labelled diagram to show the information of image is an astronomical 

telescope for a distant object. 

(b) Write the three distinct advantage of a reflecting type telescope over a reflating 

type telescope. 

          (ii) A convex lens of focal length 10cm is placed coaxially 5cm away from a concave lens of a 

focal length 10cm. If an object is placed 30cm in front of the convex lens. Find the position of the 

final image formed by combined system.   

 


