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BACHELOR OF SCIENCE
(B. SC.)
Term-End Examination
December, 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 functions of the following

parts of human eye : 1x5=5
(1) Sclera

(i1) Cornea
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(i11) Ciliary muscle
(iv) Pupil
(v) Aqueous humor

(b) With the help of an appropriate
diagram, derive an expression for fringe
width in  Young’s double  slit
experiment. 5

(¢) For a ray incident on air-glass interface,

derive Stokes’ relations. 5

(d) Draw  the observed  Fraunhofer
diffraction pattern of a single slit. Show
that the principal maximum is twice as

wide as the secondary maxima. 2+3

(e) Draw the line diagram for four level
pumping scheme. In brief, explain the

following methods of pumping : 1+4
(1) Optical Pumping

(11) Electrical Discharge

(i11) Inelastic Atomic Collision

(iv) Direct Conversion.
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2. Answer any one part : 1x5=5

(a)

(b)

State Fermat’s principle and using it

derive Snell’s law of refraction. 1+4

Calculate the least thickness of a
quarter-wave plate made from a crystal,
where ny = 1.669 and n, = 1.638 for a

light of wavelength 5800 A 5

3. Attempt any two parts : 2x5=10

(a)

(b)

In a Fresnel’s Biprism experiment using
a light source of 6000 é, the eyepiece is
at a distance of 120 cm from the slit. A
convex lens inserted between the
Biprism and the eyepiece gives two
images of the slit in two positions. In
one case, the two images of the slit are
3.5 mm apart and in the other case,
2.2 mm apart. Find the thickness of the

interference fringes. 5

In Newton’s rings arrangement with
a source emitting two wavelengths
A1 =6.5X%X10%cm and A2 = 6 X 10-5 cm.
It is found that the nth dark ring due to
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A1 coincides with the (n+5)th dark ring
due to A2. Find the diameter of the nth

dark ring for A1, if the radius of curvature

of the curve surface is 100 cm. 5

(¢) Describe the construction and working

of Michelson Interferometer. 5

4. Answer any two parts : 2x5=10

(a)

(b)

(c)

Suppose that to observe D; and Do
sodium lines, we use a grating having
d = 2 X 103 cm and a lens of focal
length 150 cm. Calculate the linear
separation of the two lines in the 1st
and 2nd order. Take Ap1 = 5890 A and

Ap2 = 5896 A. 5
Obtain expression for the resolving
power of a microscope. 5

Draw a schematic of half period zones
on a plane wavefront. Using
appropriate approximation find the
radius of the nth circle. Obtain the area
for the first zone. 1+3+1

D-3244/PHE-09



[5] PHE-09

5. Attempt any two parts : 2x5=10

(a) Explain uses of lasers in the following
fields :

Communication and Medicine. 5

(b) In an optical fibre, the core material has
n1 = 1.56 and the cladding material has
nz = 1.32. Calculate the value of the
critical angle and numerical aperture.

3+2

(¢c) Draw energy level diagram of Nd ions
in Nd : YAG laser. Also, state any two

advantages of this laser. 3+2
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PHE-09
fomm Traes
(St TE-4t.)
i ureln
fegwT, 2025
(itferes o)
W.=E.-09 : WeRTITeht
qay ;2 qo2 SfmaH 37 : 50

Tie : Gt g7 A & 1 Wy, TR [aey T T &1
g% Jv9 & Ak I9P GET kT W F 9
Fepoicl BT FAN FX TGHd &1 FAiH P T

qrr= 37ef &
1. T T 9 TA B : 3x5=15
(F)AFE 9 & feAfafea fesdi & @@t =
HHARY 1x5=5

(1) AN
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(ii) ehifan
(ii1) Temmedt st
(iv) g
(v) Ufras

(@) U {@Maa & weEal ¥ 97 fgentes
T & fau fies 9eR w1 =ww A

ShITSIC | 5
(77) AT Y3 W i foor & fag
LIeh T4 o= hiToId | 5

(%) Tohe Wenteg & fou Afsa wsAei foadq

Ted aeifEd wifee | feemret fF g 3feas

Bt 7 2+3
(¥) IR R TI9 Al & @ires ARME

HifT | 999 &t Fr=fafea fafi o g9aq 8§

HHLAET ¢ 1+4

() YRR II

(i) forga fores

(iii) STICTE YA HEEA

(iv) Jeaet aREda

D-3244/PHE-09 P.T.O.



[8] PHE-09

2. RIS ek 9T & HIMWT : 1x5=5

(%) wH fagra 1 weq fafet iR S5 sEm

T STAET hl el 97 Fea HifoT | 1+4

(@) forht formeat #5800 A aCesd & wehrel &
fae ny = 1.669 3R n, = 1.638 ¥l 9@
TR & YRl & fou feed 9§ 96 T
Jgefer T dfegsht ®t A R uRenfed
TSI | 5

3. IS a YN B HIfT : 2x5=10

(%) B fow foem wam, foreit 6000 A e
SN YT 1 FATAN TR T ¥, § A,
Enfes | 120 cm &1 g0 W1 5w fow oiR
AR & dE TE A oG AW A D
frafedt @ Yenfeg & 1 wfafers e g=q €1
weel fefa #, € wiatesi ® ot @ gl
3.5 mm T IR @l feafa # 2.2 mm
iR fIhst i Aier IR&fea &Il 5
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(@) A1 =6.5 % 10-5 cm 3 A2 = 6.0 X 10-5 cm
& < qUesd IgSid i 9t Tk 9id &

Y e gAd AL HT FAR foRA T ¥

R I= 9 T ® f A ¥ SO el eRw

A, Ap W I (n+5)3 I & 1Y TETA
¥ afg o I3 1 kel A1 100 cm &,
A AU nd oiw aeg 1 A ufiefed

hITSTT | 5

(1) AEhHAEd ATTHOET T AT AR FHE-
JUTTSAT Sh1 ==l ShifSd | 5

4. g S 9N A HIWC 2x5=10

(%) e St o Hifeaw Dy 3R D, Y@t &
Uferd e & feg, 89 d = 2x10-% cm @l
T T 3R ®eRE T 150 cm 911 Th &l
T TN KW ¥ | gu9 IR g wifedi 7 =
T Yemslt & o9 & Mew g aRewfad

FITC Ap, =5890 A T Ap, =5896 A 5
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(@) geuceEll & fau foued sma &1 s o
TS | 5

() T THAA qTUM & faq AY-smadd A

Seifed ST I9ge df-Tehed &1 STAN

FH nd g1 w1 oA aRewfaa Hifee | e &,
JH S T &ARe TRehfard hitad | 1+3+1

5. g U & FIWC : 9x5=10

(F) 99r IR fafec & &5 § R &1 S9an
HHLATRT | 5
(@) Tw YR dg § Hie #WeAd & fag
ni = 156 R ofyueed WM & fau
ne = 1.32 | Shifask &1 X wifeTent gRH
Tiehferd =ifera | 3+2

(1) Na : YAG &R & @ Nd 3794 &1 Sl &R

TG JTRFET I | T &, T T & g

2 AT Fa | 349
XX XXX
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