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BACHELOR OF SCIENCE
(BSCG/BSCM)
Term-End Examination
June, 2026

BPHCT-137 : WAVES AND OPTICS

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory.

However, internal choices are given.

(it) The marks of each question are

indicated against it.
(iti) You can use calculators.

(iv) Symbols have their usual meaning.
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1. Answer any two parts : 2x5=10

(a) 65 tuning forks are arranged in
increasing order of their frequency and
any two successive forks produce 4
beats per second when sounded
together. Calculate the frequency of
first tuning fork if the frequency of the

last tuning fork is twice of it.

(b) On a Sitar string of length 1.0 m,
fundamental mode and next two
harmonics of a standing wave are
generated. Calculate the frequencies of

these modes. Take speed of waves on

the string as 2-5 x 10 ms™!.
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(¢c) What is a Nicol prism ? Discuss how
linearly polarized light is obtained

using a Nicol Prism.

2. Answer any two parts : 2x5=10

(a) Discuss the conditions under which
fringes of equal inclination and equal

thickness are obtained.

(b) With the help of a line diagram, discuss
the working of Michelson

interferometer.

(¢) It two waves having equal frequencies
and constant phase difference are

travelling in the same direction, show
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that when they superpose, the intensity
of the resultant wave in given by :

I:ai2 +a§ + 2a,a4 CcOs ¢
where @, and a, are amplitudes of the

constituent waves and ¢ is the phase

difference. 5

3. Answer any two parts : 2x5=10

(a) Discuss the uses of lasers in basic

research and environmental
monitoring.

(b) The velocity of light in the core of a step

index fibre is 2x108 ms™! and critical

angle 1s 80°. Calculate the Numerical

Aperture (NA) and acceptance angle for
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the fibre in air. Consider velocity of

light in air to be 3x10° ms™'.

(c) What do you understand by population
inversion ? Discuss its role in operation

of lasers.

4. Answer any fwo parts : 2x5=10

(a) Consider a diffraction grating with
15000 lines per inch. Calculate the

angular separation of D; and D, lines

of sodium in the 2nd order. Given :

Ap, —hp, =6A.
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(b) Starting from the expression for the

amplitude E, of electric field produced

by one of the slits at a point P,

E, :A(Smﬁjcos (ot — B)
where B:—nb im@

obtain the expression for intensity of
double slit diffraction pattern. Identify

the interference and diffraction terms. 5

(¢) In the experimental setup for obtaining
Fraunhofer diffraction pattern of a
vertical slit, consider that the slit width
b has values b = 10A, 4\ and A.
Calculate the spread of the central

maximum for each value of slit width.

A-1421/BPHCT-137



[7] BPHCT-137

5. Answer any two parts : 2x5=10

(a) A thin glass sheet of refractive index ()
1.6 is introduced normally in the path of
one of the two interfering waves. The
central bright fringe is observed to shift
to the position originally occupied by
the eight bright fringes. The source of
light is monochromatic and emits light
of wavelength 6000A. Determine the

thickness of the glass sheet.

(b) Depict refractive index profiles of step
index multimode and graded index
multimode optical fibres. Also plot

propagating modes for these fibers.
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(¢) The first order principal maximum of
light of wavelength 656 nm is at 6 = 18°

for a particular grating.

(1) Calculate the slit spacing of the
grating.

(1) Using the same grating, the first-
order principal maximum  of
another source of light is observed
at 6 = 157°. What 1is the

wavelength of light ?

A-1421/BPHCT-137



[9] BPHCT-137

BPHCT-137
o wTrae (. wa. . Sf/
o, Tw, ot Tm.)
AT TR
I, 2026

o, UL L ET. - 137 ¢ W TS YehTioTeht

gag ;2 gu2 SIfeHaH 37%F : 50

T : (i) T T S § Al sTaRk® fakey 7T
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1. o= @ 9t & s i 9%5=10

(F) 65 T fgusil I dgdl g8 Mg & TIER
TR T R TE WY a9 R R D

SRR fgosil 5/ i dahs 4 foeaw wifa 2

g1 wgm fgye &t omgfy ufwfaa wifs
Sreifer atfm fgaqet =1 emafa wew fgae =t
g 9 < R

(@) 1.0 m o=t f9IR &1 aR R 3T STWTH
TN R g faen qen swreht < gAfed i

agfaar ufteferd sifee | fean § @ ar @

HATHTE 25x10° ms ™ |

(1) frpta fosq @ B § 2 faeemn wifse fo
Tgh I gR1 feewd: gfaa g fed

YRR IT Toharm ST 21
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2. Tl < uril & s fafem 2x5=10

(%) 99 FhH1d T THH TR & Theil &l w
T & TATU T aTel Ufqereii i ==t shifiu |

(@) 30gH  @fasl i HEEdl §  HIgshowdd

[aWa

TR TOTHTAT hi SHTAYUMEAT Shl ==l ShifSId |

(1) Afg TuE gfa den foa werar &t Q1 adl
T 2 foen # He=fia & @ E @ fag wifse i
T AT § Y AR G At Ao
ST SHsten T AT ¢

I:a12 +a§+2a1a2 cos ¢

SRl a, A a, I TN H EW E qAq
¢ F1Ia e T

3. o<l < vl & s fafen . 2x5=10

() HAYd SATHEM T TR FRe § oisH
ERIEER R RV I
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(@) "9E dg & ®R § YRR Hl A w1 AH

2x10° ms™! ¥ qen wifaew H0r 80° ¥ 1 TR

Ted § o | wifeasn! gR& (NA) aen it

v gRefad HINT| 9 § YT &1 o

3x108 ms™! wfifmT

(1) SEeN gfdeT | 9 e §Hed § 2
$HHT T TIER i HIEYUE | 31 e @l

€ 2
4. foredi < il & S fafeT : 9%5=10

(%) 15000 AT 9fd 59 &t faeda AT Tl Heg

Hifse | Hifead =1 fgdia hife § g D, do

D, 3@ & 9&F Sivid g A1 it |
ﬁ'&ﬂ%: 7\4D1 _7\’D2 261&
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(@) fog P, W e Y@nfsg gr1 3 fagq &5 &

M E, % frefafed s

Ele[SiEBjcos((ot—B)
Tﬂ%\fﬁzﬂbsine 3
A

1 39T W fREnfsg faada &1 dgar &
ek Y hife | 390 Afaen 3R foada

[ @l SATd ST |

() TH SR D5 1 BSTRR foadd Yo

Y T ohi WEAIATeh saEen § A fifae foh

XEfEg it ASE b T AF b = 104, 44 3R A

T YEnfsg derE & g% 7H & fau sig

Ifeerss 1 =S URehfad Sifstl  2x5=10
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for=dl 2 it & sw fafem : 2x5=10

(F) YA () 1.6 I T Idell g &t e
T Toed 9 9 Afqhit a0 § F Th & 99 &
eeq T ST €1 YISl Sl Eld Thavll & IR o8
TR 6000 A w1 FeRTT IS FIA1 § 1 T7 <T@
STt & fof foreemmm & o fsa fies =1 feafg ==
Bt © o Ry # o1e i RS ot sl =
3ite =t A fraffia wifsm

(@) ag-faun qen it ag-faen yeria |9dm qq
&I edHes UR=sfe 1 Weifhd wifsa|
T faunsti =1 ot Tafea wifsw)

(M) Tt 3fen & fauw st 656 nm A YT

1 YA <hife H&F 3=t o1 TIM 0 = 18° W

T

G) ¥ & q Teen & W= W gl

~

qRiehfeTd Shifeld |
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() T AT F ITT FE W TH I

TRIST Eid & fow gorm wife e 3feas

H M 0= 15.7° W ¥ 39 THN &

T oh1 | Ufiehford sifsa |

X X X X X
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