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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
June, 2025
Physics
PHE-09 : OPTICS

Time : 2 Hours Maximum Marks : 50

Note : All questions are compulsory. However,
internal choices are given The marks for
each question are indicated against it.
You may use a calculator. Symbols have

their usual meanings.

1. Answer any three parts : 3x5=15

(a) Explain the following terms associated

with colour vision : 5
hue, illuminance, and degree of purity.

(b) Draw geometrical diagrams of Fresnel’s
biprism. List two differences between
Fresnel’s biprism and Lloyd’s mirror.

3+2
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(d)

(e)
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What is a zone plate ? Show that a zone

plate acts like a converging lens. 1+4

Derive the expression for fringe width
in fringe pattern due to interference by

a wedge-shaped film. 5

What are solid state lasers ? Explain
the working of a solid state laser with
the help of appropriate energy level

diagram. 5

Answer any one part : 1x5=5

(a)

(b)

What do you understand by polarization
of light ? Two orthogonal Ilinearly
polarized light waves with electric field
vectors Ei and Eg having phase
difference ¢ are superposed. Show that
the resultant wave traces an elliptical
path. What happens if the angle of
inclination, oo =0 ? 1+3+1
The energy radiated by the sun per

second is approximately 4.5x 1076 Js 1,
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Assuming the sun to be a sphere of

radius 6.96x10%m and if the average

distance between the sun and earth is

1.5><1011m, calculate the wvalue of

Poynting vector at its surface. How
much of i1t 1s incident on the
earth ? 5

3. Attempt any two parts : 2x5=10

(a) Consider interference due to two
coherent waves of same frequency and
constant phase difference having
intensities I and 91, respectively. What
is the resultant intensity when the

phase difference between these two

LT
waves 18 5 and © ? 5

(b) A thin film of thickness 3 x 10 %cm and
refractive index 1.48 is illuminated by
white light normal to its surface. What
will be the colour of the thin film in the
reflected light ? Justify your answer. 5
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(¢) Circular fringes are observed in a
Michelson interferometer illuminated
with light of wavelength 6000 A. When
the path difference between the mirrors
M and Mz i1s 0.4 cm, then central fringe
1s bright. Calculate the angular
diameter of the 8th bright fringe. 5

4. Answer any fwo parts : 2x5=10
(a) (1) Explain Rayleigh criterion of
resolving power of  optical
Instruments. 3

(11) An astronomical observatory has

150 cm telescope. Calculate the

angular half-width of Airy disc for

the telescope. Take A =5800 A, 2

(b) The diffraction intensity for a single slit
is given by :

. 2
Ie=IO[SIEB] ,

where B = nbs;n@ .

Derive the equation which gives the
condition to obtain the position of
secondary maxima. Draw the curve of
the equation showing the positions of
maxima ([3 US. tanB). 4+1
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(©) Suppose E;, Ey, Es,....... ,EN denotes the

fields produced by first, second, third,
............. and the Nth slit at a point Fy.

Show that the resultant intensity at B,

1s given by : 5
I = A2 sin? B sin® Ny
0 [32 sin? Y ’
where vy = 9 = T dsing .
2 A
5. Attempt any fwo parts : 2x5=10

(a) Calculate the numerical aperture and
acceptance angle of an optical fibre from

the following data : 3+2

n; (core) = 1.57 and ny (cladding) = 1.51
(b) Explain the Dbasic principle of
holography. 5
(c) If the wvisibility in an interference
pattern is 60% and the maxima receive

20 units of light, how much light does

the minima receive ? 5

D-3299/PHE-09 P.T.O.



[6] PHE-09

PHE-09
o= wraes (S, TE.-4t.)
LEIGRCHE)

S, 2025
wifeen fomm
W.U.E.-09 : WeRTITeht
oy ;2 FyU2 3TfeFTT 37%F : 50

e : gyl g9 fard §1 Wq ARk fawey T 18§
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(1) SIF =i = Bl ® 2 g Sifee fi S§iF =i
Th AR o0 &l e FE HT &1 1+4

(91 FHERR 94 gR1 SATdehI0l & HIO 39 TR

Y B fins SIS 1 =ieieh = HifT| 5

() 9 TN ER F1 B & 2 STIH Toll &R
ARE &I HeIdl 9 39 TaEAT T i
HIITOMAT hl THTET | 5

2. IE Ueh 9N & IV : 1x5=5

(%) TR & g0 & T F g9 & 2 TWER
e o Yfeeka: gfaa gemer ail, e

forga & Wfew By @R Bo ¥ &R fa o
FAR ¢ §, HI AR foran smar B1 fag
ifse ff aRomdt @ T SEesE 99 &
3TIfSeT B B 1 S SHI A S S R R0

o=0 B, B ? 1+3+1
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(@) gd ufd qhe T 4.5x10%6Js7 o
faferfa ot &1 9 #1 6.96x10°m =

o1 e i iR AfE g i geat & o= &t
dHd T 1.5x10Mm ¥, @ WH TR W

sfen afeer =1 A uRepfaa wifs) o

foRa 3791 gealt W 3rafaa grm ? 5

3. W &Y 9N g HIWT 9x5=10
(F) SRR g iR o el areft S el
Gag T4 et daand saer: I 3R 91 &, &1
AR B ¥ TH AR F sy
gftort dfterdt <61 A7 foRa 2m Afs 59 q@

aﬁaﬁawﬁ?gﬁ?n‘@? 5

(@) HEE 3x107° cm 3 A9edHieh 1.48 el
Teh gdell 93 i ¥ad YehteT § G foha ST
T W W Tde W oddq STufad el T

qAfdd YTl § Tdell 9% kT TT 1 o ?

370 I T gfte IS 5
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(1) 6000A TS ol Tl ¥ T hid W

ATSeheds SATTh oM | g fThsi dfera 2l
TlowE g M, R M, & Si¥ U€®
0.4 cm BT T, @ H<a fips << 81 89 S
first =1 Sl =g 9 faa sifsa 5

4. T BY 9 T HIT : 2x5=10
(F) () ThIYTh YN i fadigT &mar & fau
I TR Rl THEE | 3

(i) TH T dgRmen H 150 cm i
A T 3HHT TR fewh &t erelmrony

dreE ufiefad ®ISTl A =5800 A

AT | 2
(@) Tohed Y@se & fau faada degar =1 <ei
T
N2
Ie=IO[SIEB] ,
el B:nbs;ne I

I8 FHIHIU T hifaq it fgcftaen 3ol &t
feafq fauifa = 1 ufdery = =t &1 39

TR T0T & G dgh ARFE Shifs S 3feassi
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* feafq cofar ® (p o9 tanp & o=
) | 4+1

(1) whedar wifse ff fag Py, W geom, fgdt,
A, oo , Nd T@nfog & R Sca= fogq
& wae: Ei, Eg, Es,..... Ex ¥ fag

T, - A2 sin? B sin? Ny

BZ sinzy
O3 8 T .
S@l y=—=—dsin6 %I
2 A

5. RIS W BA HIT 2x5=10
(%) Fr=fafed A & YR R foddt gk g
T TEATCHS GRS AR THHT0 hIv YRehferd

IS 3+2

ny (31S) = 1.57 T ny (ATHTIEA) = 1.51

(@) TAUTHT o STYURYA f9gd &l I9emsel - 5
(1) af ww =AfawTor Ted F g 60% T SR
e # 20 ThEAl YW ¥, O fAfEss |

foRaT gehTeT 2T 2 5

X X X XX
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