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1. In a Michelson interferometer 1000 fringes cross the field of view when the movable mirror is 

moved through 0.293 mm. Then the wavelength of the light used is 

(a) 586 nm 

(b) 633 nm 

(c) 513 nm 

(d) 650 nm 

2. Two coherent monochromatic point sources 51 and 52 are separated by a distance 3.5A, where A is 
! 

the wavelength. At a distance of 101 em from the centre of 51 and 52 along the line joining the 51 and 

52, interference fringes are observed on a screen. 

(a) Concentric elliptical fringes are observed 

(b) Hyperbolic fringes are observed 

(c) Central fringe is a bright spot 

(d) Central fringe is a dark spot 

3. A parallel beam of light of wavelength 500 nm is incident on a narrow slit of width 0.2· mm. 

Fraunhofer diffraction is observed in the focal pl~ne of a lens of focal length 20 em. The approximate 

distance between the first two minima is 

(a) 0.516 mm 

(b) 1.43rr mm 

(c) 2.46rr mm 

(d) 6.15 mm 

4. In a Newton's ring experiment, the diameter of mth dark ring is 8mm and the diameter of (m+S)th 

dark ring is 12 mm. If the radius of curvature of the lower surface of the lens is 10 m, the wavelength 

of light used is 

(a) 590 .nm 

(b) 633 nm 



{c) 400 nm 

(dr650 nm 

5. In a two beam interference experiment, a thin transparent sheet of refractive index 1.4 is 

introduced in the path of one beam. It is found that 50 fringes are shifted. The wavelength of light is 

589nm. Thickness of the sheet is 

(a) 3.73 mm 

(b) 7.36 mm-

(c) 37.36 11m 

(d) 73.63 j.lm 

6. Which of the following correctly represents the diffraction from a double slit with slit width b and 

slit separation d? a = rr:bsin8 fA. and o = rrdsin8 fA., e being the diffraction angle . 

. 2 

(a) I= 10~ a2 

sin2 a 
(b) I = 10 - 2- coso 

a 

a2 ( 1 a2
( 

7. Wave equation is given by -a 
2

- 2 -a 
2 

= 0. Choose the correct statement below. 
X C t 

(a) cos(x- 2t) is a wave but -C 
1 

) 2 is not x+2t 

(b) cos(x- 2t) is not a wave but -C 
1 

) 2 is x+2t 

1 
(c) Both cos(x- 2t) and -C ) 2 are waves x+2t 

(d) Neither cos(x- 2t) nor -C 
1 

) 2 is wave x+2t 

8. Two separate stretched strings, one lOOcm long vibrating at its fundamental mode and another 

lOcm long vibrating in the first harmonic of the fundamental mode of standing waves. Velocity of 

sound wave in the string is 300 m/s. The time period of the beats that will be produced is 

approximately 

(a) 3850Hz 

(b) 2850Hz 

(c) 1850Hz 

(d) 850Hz 

-- -' ~-- - ....;--_·_-, - _.;......;,;.;-



9. A narrow beam of natural light with wavelength 600 nm falls normally on the surface of a 

Wollaston polarizing prism Iceland spar (ne=1.486 and n0 =1.658). The optic axes of the two parts of 

the prism are mutually perpendicular (see figure below). The prism angle 8=60°. The angle l5 

between the directions of the beams emerging behind the prism is approximately given by 

(a) 11 o 

(b) 19° 

(c) 29° 
.... / 

(d) 38° 

10. A Photon of energy 12.3 keV performs a Compton collision on a electron initially at rest. The 

wavelength of the photon scattered at 4>=90° is approximately given by 

(a)4.024 A 

(b) 3.024 A 

(c) 2.024 A 

(d) 1.024 A 

11. In an experiment the value of x is found to be different each time the experiment is performed. 

The distribution is found to be well described by a probability density p(x) = !!.sin2 x for 0::; x::; 
2 

rr and 0 outside. The expectation value of xis give!) by 

{a) 0 

(b) rr/4 

(c) rr/2 

(d) rr 

12. Atomic hydrogen is bombarded with electrons in a Frank-Hertz type experiment. Excitation 

potential of 10.21 Volts and 12.10 Volts are measured and three spectral lines are found in the 

emission spectrum. The approximate wavelengths of these three spectral lines are 

(a) 1018 A, 827 A, 6377 A 

(b) 1118 A, 927 A, 6477 A 

{c) 1218 A, 1021 A, 6577 A 

(d) 1318 A, 1127 A, 6677 A 



STATEMENT FOR QljESTIONS 13-16: An eledroncon-fined in-an infinite potential well of width, o = 1 

nm (1 dimensional particle in a box). 

13. The ground, state wave function, 4J 1(x,t) and ground state energy E1 of the electron are 

( ... ) E . 6 10-20] ,/, ( ) If -/lt . (2rrx) '111 1 = x , 'f"l x, t = · -"-e h sen -
· · a a 

14. The wave function and the energy ofthe first excited state are 

f2 - .ZEzt (2TCX) 
(iv) E2 = 2.4 x 10-9

], tjJ2 (x, t) = ..,J-;;e 1 
h sin 7 

15. The electron goes to the lowest energy level from the first excited level by emitting a photon. 

The frequency of the photon is 

(i) 4.73 X 1014 Hz 

(ii) 2,73 X 1012 Hz 

{iii) 2.73 X 1014 Hz 

(iv) 4.73 X 1012 Hz 

- 16. Consider the electron with a wavefunction tjJ(x, t) = .ft [tjJ1 (x, t) + tjJ2 (x, t)]. If the electron 

energy is measured then the probability that the outcome will beE2 is 

(i) 0 

•ii)1/4 

(iii) 1/2 

-(iv)% 

- - ----.------ ___________.:-- -·-· . 
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