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B.Sc. (Part – I) (Semester – I) (CBCS Pattern) Examination, 2018 
PhySICS (Paper – II) 

Optics and Laser

Day and Date : Wednesday, 4-4-2018 Max. Marks : 70
Time : 10.30 a.m. to 1.00 p.m. 

            N.B. :   i) All questions are compulsory.
 ii) Figures to the right indicate full marks.
 iii) Neat diagrams must be drawn, wherever necessary.
 iv) Use of logarithmic table or non programmable calculator 

is allowed.

1. Select the correct answer from the given alternatives. 14

	 i)	 The	first	LaSer was designed by
 a) Maiman b) Townes c) einstein d) Jawan

 ii) The spherical aberration of a convex lens is minimised if
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 iii) In fraunhoffer diffraction, incident wavefront is
 a) plane b) spherical c) cylindrical d) elliptical

 iv) How many uprights are present on optical bench ?
 a) 1 b) 2 c) 3 d) 4

	 v)	 The	centre	of	Newton’s	rings	due	to	reflected	light	is
 a) dark b) bright c) white d) coloured

 vi) The rays that are incident on lens close to axis are called _______ rays.
 a) marginal b) paraxial c) axial d) coaxial

	 vii)	 _________	is	modified	term	of	Ramsden’s	eye	piece.
 a) Huygen’s eye piece b) Kellner eye piece
 c)  Gauss eye piece   d) Prismatic

 viii) The planeness of the glass surfaces will be tested by
	 a)	Wedge	shaped	film	 b)	 Parallel	faced	film
 c) Newton’s rings experiment d) all a, b, c
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 ix) In spontaneous emission the atom or molecules return to
 a) lower energy level with triggering
 b) lower energy level without triggering
 c) higher energy level by absorption of energy
 d) metastable state by triggering

 x) In transmission grating if a is the slit width and b is the distance between 
two successive slits and a = b then the order of the absent spectrum will be

 a) one b) two c) three d) four

 xi) In positive eye piece _____ are provided for quantitative measurements.
 a) cross wires b) lenses c) objects d) images

	 xii)	When	the	progressive	wave	gets	reflected	from	the	surface	of	a	denser	
medium,	in	the	reflected wave an additional path of _____ is introduced.

 a) 
2

3
λ

 b) 
3

2
λ

 c) λ  d) 2
λ

 xiii) resolving power of grating is __________ that of the prism.
 a) less than   b) equal to
 c) more than   d) very less than
 xiv) In ruby laser, the population inversion is achieved by
 a) electrical pumping  b) optical pumping
 c) chemical pumping  d) thermo pumping

2. answer any seven of the following. 14
 i) State Fermat’s principle of extremum time.
 ii) What is stimulated emission of radiation ?
	 iii)	 The	distance	between	field	 lens	and	eye	 lens	 in	Huygen’s	eye	piece	 is	  

4	cm.	Calculate	focal	length	of		(i)	eye	lens	(ii)	field	lens.
 iv) What is cavity resonator ?
	 v)	 Newton’s	rings	are	observed	in	reflected	light	of	wavelength	λ  = 5.9×10–5 cm. 

The diameter of 10th	dark	ring	is	0.5	cm.	Find	the	thickness	of	air	film.
	 vi)	 Define	Diffraction	of	light.
 vii) Draw the neat ray diagram of Gauss eye piece.
 viii) Calculate the grating element of plane transmission grating having 18,000 

lines per inch.
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3. a) answer any two of the following. 10
	 i)	Write	a	note	on	Einstein’s	coefficient	and	Einstein’s	relation.
 ii) With neat ray diagram describe construction, working of ramsden’s eye 

piece.
 iii) a plane wavefront of monochromatic light of wavelength 4420 aº falls 

normally on a narrow slit of width 2.0×10–4	cm	find	the	direction	in	which	
the	first	two	minima	would	occur.

 B) Two different lenses having dispersive powers 0.014 and 0.021 respectively 
are in contact and form an achromatic lens with focal length 120 cm. Calculate 
the focal lengths of the two lenses.  4

4. answer any two of the following. 14
 i) With neat ray diagram describe construction, working and use of spectrometer 

to measure the angle of prism.
 ii) What is plane diffraction grating ? Discuss the elementary theory of a plane 

diffraction grating.
	 iii)	 What	do	you	mean	by	optical	pumping	in	Laser	system	?	With	the	help	of	

neat	ray	diagram	explain	construction	and	working	of	He-Ne-Laser.

5. answer any one of the following.
 i) What is an achromatic combination of lenses ? Derive the condition for the
	 	 	achromatic	combination	of	two	thin	lenses	separated	by	a	finite	distance.	 10
  Calculate the equivalent focal length for an achromatic combination formed 

by two thin convex lenses of focal length 20 cm and 15 cm which are
  separated by suitable distance. 4
 ii) Derive an expression for optical path difference due to interference in thin
	 	 parallel	faced	film	due	to	reflected	light.	 10
	 	 Light	of	wavelength	5890	Aº is incident on a glass plate of refractive index 

1.54 such that the angle of refraction is 60º. Calculate the smallest thickness 
of	the	plate	which	will	make	it	dark	by	reflection.	 4

_______________
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