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PHE-09 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2011 

PHYSICS 
PHE-09 : OPTICS 

Time : 2 hours 	 Maximum Marks : 50 
Note : All questions are compulsory but there are internal 

choices. The marks for each question are indicated 
against it. You can use log tables or a calculator. Symbols 
have their used meaning 

1. 	Attempt any five parts : 	 2x5=10 
(a) Specify the wavelengths of waves used in 

satellite communication and radio 
transmission. 

(b) In a birefringent crystal, n0 =1.5442 and 

ne  =1.5533 for light of wavelength 6000A . 

Calculate the least thickness of a quarter-
wave plate. 

(c) State two important differences between 
fringes obtained using Fresnel biprism and 
Lloyd's mirror. 

(d) The light focussing system in human eye 
consists of cornea and a concave lens, which 
forms an inverted image on retina ? Yet we 
do not see the world topsy-turvy. Explain. 
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We observe polarisation of light waves 
rather than sound waves. Explain its 
physical implication. 

Express Resolving Power of a grating in 
terms of total number of lines in it. How 
does R.P. change with grating constant ? 

Depict the Fraunhofer diffraction pattern 
produced by a rectangular aperture. 

We use a monochromatic and spatially 
coherent source of light for holography. 
Explain. 

2. 	Answer any two parts : 	 5x2=10 
(a) (i) 

	

	Define dichroism and name a 
naturally occurring dichroic crystal. 

(ii) Define birefringence and depict the 
wave surfaces for o- and e-waves in a 
negative uni-axial crystal. 2+3 

(b) State and explain Fermat's principle. Use it 
to derive the laws of reflection. 	2+3 

(c) In a double slit interference arrangement 	5 
fringes are produced with monochromatic 

light of wavelength 5500A . A thin plate of 

glass (pL =1.5) is placed in the path of one of 
the interfering beams. The central band of 
fringe system moves into position occupied 
by the third bright band from the centre. 
Calculate the thickness of the glass plate. 
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3. 	Answer any one part : 	 10x1=10 

(a) (i) Light from a monochromatic source 	8 
is incident on a thin transparent film. 
It undergoes multiple reflections. 
Show that the interference patterns of 
reflected and transmitted waves are 
complimentary. 

	

(ii) Explain why an excessively thin film 	2 
seen in reflected light appears black. 

(b) Explain the working of Michelson 8,2 
interferometer with the help of a schematic 
diagram. Under what conditions do we 
observe straight fringes in this 
interferometer. 

	

4. 	Answer any two parts : 	 5x2=10 

(a) A helium-neon laser emits a beam 
(X = 600 nm) of diameter 3 x 10 -3  m. It is 
directed towards the surface of moon. 
Calculate the diameter of light patch 
produced on the surface of moon. Take the 
distance between moon and earth as 
375 x 103  km. 

(b) In a double slit arrangement used to observe 
diffraction, the intensity of the pattern is 
given by 

( . 
o )2 

fo = 410  sin  P cos2y 
13  

= 7T b  sin 0 	 ''T 	d  sin 0 
where 13 	 and -y =  

X 	 X 
Obtain conditions for missing orders. 
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(c) What are half-period zones ? Discuss 
Fresnel's diffraction due to a straight edge. 

5. Answer any two parts : 	 5x2=10 
(a) Two waves of same frequency and constant 	5 

phase difference have intensities in the ratio 
16 : 1. Calculate the ratio of a maximum to 
minimum intensities obtained in the 
interference pattern. 

(b) On the basis of refractive index profile, 4+1 
explain the difference between a step-index 
fibre and a gradient index fibre. How does 
gradient index fibre help in minimising pulse 
dispersion ? 

(c) Draw three level and four level pumping 2+3 
schemes for a laser. 	Discuss their 
comparative merits. 

PHE-09 	 4 



Itft. -oil 
f79 	rich *.711:11 ) 

1cf WIWI' 

F-474-41; 2011 

141-6W f4Fiff 

1117%1.-09 : uchirqichl 

Trxiv : 2  	 31A/1T4 3.7W : 50 

7?-e: 	7:7147.  30 -I 37rW21 e rf?'g 377.-dr?"-W W-e7 fgki 	e 
mq, 3.7W 3R4-  ft/H.4 /4'kt 777-  377V eilq 	uiq • 

3TERT 	 urredg 	?=T.T e 	*- 
filiifre-/ 374 'el 

1. 	'T/tWITIT4*drI(f0-til: 	 2x5=10 
(a) ZrITAT #97 'MIT trgin 4 -ciituf 31/r4a*cii* 

04, 41N-dT1'. 1 

(b) c1l4 6000 A qA mchiql*11L& 	 ?g3l-74-4 
WI n o  ----- 1.5442 'ff 2.11 n e  =1.5533 

trr-gwr -T1 F-d-gf Th-er ,ARchrod 
(c) 9T 1gchry ,41 2,TT cliqs q ,lui gra 3TT th---4' 

3f-dT -q-dT I 
(d) 1-11-11 	.r NchRI 	:fq7P-TT 	rf-1 -zri -ff Ell 

3T-4-1"@ 	tUT t 	V'emi Tr{ 	ct c44-si 
[UT 	izt,( 31 .7r .s.frr ..7R-r 971 

I ,H-11(.1- 1 

PHE-09 	 5 	 P.T.O. 



(e) 0(11 	VuT tkiff 	 t 	 wf-t 

-*-T 9-e -pzi wzri 	Of-dw fir*--Fr9-r 

tpowt I 

(f) tic 3ti tUraff 

* 	 14 ogoti itt; 	 I Sa ra..ftzgkriw Tfrn fad 

VirdT f"*-Tf 	Lirtqfrici t91-  t? 
(g) 31MTWIT 	-g-TTT 30-171 51113•414 	 fdE1-47 '4F4 

31IWW ch .  I 

(h) 'Art) 	* 	CR7W41311 .ffeWMF9W ch(lIkiGio5 

51111k1T;T).ff 	31--1-5rtrr 	c t  	 ! 

2. 	At, 	4).  ITA drit f-M3 : 	 5x2=10 

(a) (1) 	f 	crT 7 -crftiTrrird. 	.2tr -5r-frff 

.0 	ct,) fg--quff TR-Pi T t -q70 I 

(ii) 	 f 4'000' 	1-tullcHoh 

Q,01119 . 154)(1 	r(1 0- .ff9-TT 	TM-W.  

3iftfuff 
	 2+3 

(b) 47+-11 f 	a7t:r*-1 oqitsql 1 • I 71' 
ft:r4i7 	till 4c1I ti{r149 11 ,4 ,1 .9--o:Fr -0 I 

	2+3 

(c) 	 rg.koifiK 	 &11felT if 5500 A c.1 4 1 . :0 
	

5 

	

Wqrs11 5401'01 i chRul f 	3c4 	1 	t I 

f*I# ict) °grog-au' rct7o1 ,31 -k -crn 	Via, trffol 

0-R4 GI =1.5) 1C .U51 .W41.  t" I 'Fik Locit.ci, 

f5 -73ti TqT9' 	f4TRIlf9ff 	 t ,71‘r 

11--0 	 ATRT 	 th—T fP-17 941. 1 '1I1 TC  

Lifichroi 

PHE-09 	 6 



3. 	ch[ 41 	pi •Ti dTit fffd : 
	 10x1=10 

(a) (i) 	ft41 -crWd-crif tmlcr A dc\414i mon14 f.) 	8 

	

trr(---qt 	alrEh-d.  tur t I fr 
.4 TT mci-oi 	wtarcicr 	fkrz 

dt4*1 

061  

(ii) 	11lI 	 ti Likilkid 	iI 	-t-r{ Qch 

31- rfw.  tr-d-91 	ce-4I f70 ? 

(b) c4') 	3114g  	7171-7T(TI 8,2 

olio a, orrgrrt ctl 	i4vnft 	1.11 1Z1 

	

ochkuNitl 14 61 fT-P-Tf-d7W 14. 	 

tkrd 	t ? 

4. 	-47Ti'q.TF1): * 311( ftti : 5x21 0 

(a) -Pi 	.A. +1( (X 6(J0 nal) RT 

	

3x10 -3  m 	rc4{7j1 	3c- 4.ict tikv 

	 f*-Turti 	AdT 	srucri 

	

-1. Tr-dt 	dr-m MchRI 4mir -41-(1,61 

ct, 	 I 179 fT tt 	415 	qi 

375 x 103  km ti 

(b) tkmk 	fTf -,7T-1T-41 

-ftaT -TT .Ac*) 	t: 

Io  = 410  ( sin  	cos2-y 

Tr  b  sin 0  2,1- = 1r d sinoti  
X 

t Pc-R .74 mitt 

PHE-09 	 7 	 P.T.O. 



(c) 	3-T4-3:17-4-49- mil 	T ad' t?     gRi 
3c,-171*99 fcred7 	rad ,iii 

5. 	&770' 9-174 dx.it fffd : 	 5x2=10 

(a) esftlq& alTlfff 2,TT #27 choicit is 	di+1 . 	5 

54d14 T 3TTTU 16 : 1 t i c4Irclemul 1d4 
60471 	 3i Td 

LiRchroi WI I 

(b) aTtPtifWc 	31RT1T ITT ltui TOW 'MU 4+1 
xa~lrn Tp7w tq3ff 4 317 4,1 4 111(r1 NclulcIIRW 

t-Lc 	 cht 	cM-1 Ncbit 

(c) ft-4f 'ftT W 	 t7 +itWv-IT 	 2+3 

qT2IT alftid 70 I riA' viliciich mill WI I 

PHE-09 	 8 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

