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BACHELOR OF SCIENCE (B.Sc.)
(BSCG)

Term-End Examination
December 2022

BPHCT-137 : WAVES AND OPTICS

Time : 2 hours Maximum Marks : 50

Note: All questions are compulsory. Internal choices are
given. Marks allotted to each question are indicated
against it. You may use a calculator. Symbols have
their usual meanings.

1. Attempt any five parts : 5x2=10

(a) What is the distance between two
consecutive points in same phase on a
waveform graph of a wave called ? Show it in
a labelled diagram.

(b) Is it true that, in the standing wave formed
on a string, the displacement and velocity of
the particles of the medium (string) are zero
at the nodes ? Justify your answer.

(c) Plot the intensity distribution for the
interference fringe pattern produced by two
waves of the same frequency.
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(d) Using sodium light of wavelength 5893 A,
interference fringes are formed due to
reflection from a thin air wedge. When
viewed perpendicularly, 20 fringes are
observed in a distance of 2:0 cm. Calculate
the angle of the wedge. (Take u = 1 for air)

(e) What is the phase difference between
secondary wavelets emanating from two
consecutive half-period zones ?

(f) Draw the intensity distribution curve for the
diffraction pattern due to a straight edge.

(g) Draw the energy level diagram for a
four-level pumping scheme for lasers.

(h) State the difference between Step Index
Single Mode (SISM) and Step Index
Multimode (SIMM) optical fibres.

2. Attempt any two parts : 2x5=10

(a) Starting from the expression for the
steady-state amplitude of a damped forced

oscillator

Fo

m[(mz _ 0)2)2 n 4b20)2]1/2

a(w) =

show that the resonance frequency is equal
to the natural frequency of the driven
oscillator. 5

(b) On the basis of Huygens’ principle, explain
the concept of wavefront. Also, explain the
propagation of light (electromagnetic wave)
using the concept of wavefront. 243
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3.

(c)

Attempt any two parts :

(a)

(b)

(c)

Attempt any fwo parts :

(a)

A beam of unpolarised light is incident on a
polariser-analyser  set-up. @ When the
transmission axes of the polariser and
analyser are parallel, the intensity of light
emerging from the analyser is 0-4 Wm 2.
What will the intensity of the emergent light
be when the angle between the transmission
axes of the polariser and analyser is 45° ?

Two waves of same frequency and constant
phase difference have intensities in the ratio
121:1. When superposed, these waves
produce interference fringes. Calculate the
ratio of the maximum to minimum intensity.

A ray of light is incident on a thin film of

thickness t and refractive index u (> 1). The
angle of refraction for the ray is r. Obtain the
condition for destructive interference.

Explain how circular fringes are formed in
Michelson interferometer.

The radius of the first half-period zone of a
zone plate is 04 mm. When a light of
wavelength 6 x 107 cm is incident on the
zone plate, it brings the rays of light to focus
at its brightest point. Calculate the focal
length of the zone plate.

5

2x5=10

5

5

2x5=10

5
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(b) In a double-slit diffraction set-up, the
wavelength of light used is 6 x 107 cm, slit
width is 0-02 mm and the spacing between
the slits is 0-12 mm. If the distance of the
screen from the slits is 1-25 m, calculate the
distance between the two consecutive dark
fringes. 5

(¢c) The expression for intensity for the
diffraction pattern of a grating having N
slits is

I — A2 sin? B sin? Ny
e - .

Bz sin? Y
On the basis of the above relation, obtain the

condition for principal maxima in the
diffraction pattern. 5

5. Attempt any two parts : 2x5=10

(a) Laser radiation of 5000 A wavelength is
sustained in a cavity in which mirrors are
separated by a distance of 25 cm.

(i) Estimate the number of modes (n)
sustained.
(i1) Calculate the mode separation. 3+2

(b) What is pulse (or modal) dispersion in optical
fibre ? How can it be reduced by graded index
fibre ? 2+3

(c) Explain the operation of Ruby laser with the
help of a schematic diagram. 5
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1. IS gig 9 iy : 5x2=10

() Forelt qUT % TOTEY UTH W Gl HATTT THb
fargatt & off9r <1 gft == wgerdl & ? 3 T
amifeRa fer gra feemsu |

(@) 1 98 e HE ¢ T fopdl SK W ffda
rymft q # fFeggl W fova mem (S &+
U T T 3R T 1 9 I BIaT 7 2
I I A gfee Hifvw |

() TEW A ATl & AN gRI Scad SAfR
IhT Ted o foru fisran forawor &1 e1er@ Eifew |
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(F)  dTeed 5893 A 9Tl TIfSAH Jh1aT o Teh Udett
91y B (thin air wedge) ¥ TEad 89 W
el fhel S0 8 | @eed g8+ T 2:0 em
gl 4 20 o fo@m wgd & | M 1 @
gftesford shifere | (g @ fore = 1 «fifow)

(F) @ HumE Ad-3medd i § et fgdtees
TR & ofi= HeTTat 1 qH fehaT graT 8 2

(F) uH Hel B % Fror faedd ded & forg daan
o as smfea HifT |

(®) W & fIU IR-TR 99 FISHT 1 Fl TR
e EifT |

(F) WM UEdTeh Thd-fadr (SISM) 3R |ia=
ST g-faeT (SIMM) WehilR1eh agsti |
M AT |

2. HIE g WA HINT : 2x5=10

(%) oTaufed yonfed Siferd o TARR-TEwe =M

% SASTh

Fo

m[(m2_m2)2+4b2m2]1/2
0
¥ Iy W g HIVT 6 e T &
AH IR S I TTeRfde STERT o SeK
Bl 8 | 5

(@) =g fagEa & YR W aumy HI rEgnen
I THATST | U Shl STTLRN T ITATT H
e (fogq-gehia a@1) % deror i off
T T | 2+3
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() TH yYah-fovcive W W TH AYGd TH™
foror g9 fad giar @ | S gas 3R
Torgetees & g 3181 THIR 2, 1 foveiws @
fonfa wehrer Y Aot 04 Wm2 B | 59 g
IR favcises & g e & S 1w
45° 8 a1 fia weprer <t dftgrar fepat @nft 2 5

3. s g um il 2x5=10

(%) WHM Mg 3R F=d warat aret & aan i
rareti &1 STII 121: 18 | 919 $1 qUT ol
AT foram Srar 2, @ safaesor fihs 3cos
Bl & | stfepan it = st
WWWI 5

(@) W t 3R U p (> 1) el gdelt Wa
T Y1y hI fortor smufaq Bt 8 | TR &
o srgerds o7 ¢ 2 | fommeft safaeRor & o

gfeee 1 sleh 9T HIfST | 5

() ugzsY fF AEeEd SAfdeEET § agd
st 8 w1 B | 5
4. IS g 9T HIT 2x5=10

(%) Uh JIAUgH & JUU AY-IEdd I 6
B 04 mm 8 | 99 6x107° cm aUTeed
ITAT TohIT 39 SH-UfgehT T 3TMUTad 8T &, dl
STl i TRl U W forg W IR gt
g | IF-afgeRt I wrehe gl aftefea i | 5
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(@) u fgEfeg faads sreacen § Wb T
TERE 6 x 1070 cm, W@THg =S 002 mm
qo t@rfegl % fF H gl 012 mm 7 | AR
TETfeg 8 we A gl 125 m B, A & A
1dred st o == 1 gt wfthfora it | 5

() N @rfegl arett 3fn & faads ded 9 digan
T ASTH B
IezAz sinzﬁ ) sin? Ny

[32 sinzy
STt HeY % MUR W faedd ¥ d gem
3fersai & foe ufaea amm Hifsg | 5
5. <his @ ¥ hINT ; 2x5=10

(%) T I H, [MEH TUUN Sl 25 cm H g W
T T 8, 5000 A qUTeEd 1 oER fafetor

wfeorfera & 2 |

()  fagmsti & F& (n) F TH SFATHA
HIfT |

(i)  ToraT-gueRt qiEhted ST | 3+2

(@) w1k dq | T (AT Tiga) THEIur 1 g
? ? Shileh STUICHTh g ol ITATT L 36 fohm

TR Y fohaT T B 2 2+3
(1) o¥awen fum H wEEET ¥ WU @R W
AT FHETST | 5
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