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Second Year (T.D.C.) Science Examination, 2018

PHYSICS
(Optics)
Paper-11

Time Allowed : Three Hours
Maximum Marks : 50

PART - A (@UE-37) [Marks : 10
Answer all questions (50 words each).
All questions carry equal marks.
ity AfTar €1 T 9 T SR A v 9 o1 T 8
[t 9yl & 3 T ¥ |
PART - B (@us-9) [Marks : 25

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.

YT T o Uh-Ueh 999 I7d §U, Tl Uiel W9 i |
T Y I I 250 VRl § Afin T 8
Tt 9w F ofF T ¥

PART - C (@us-¥9) [Marks : 15
Answer any fwo questions (300 words each).
All questions carry equal marks.
I ST T I | ik I o1 SR 300 =) & S T 2
[t 9w & i A €
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PART - A
(@us-)
1. (a) State Fermat's principle.
wie fagr saEy |
(b) Show nodal points of a lens system through a diagram.
w fors g o frem & fifa fag <ied
(¢) The movable mirror of Michelson's interferometer
travels 0.0589 mm when 200 fringes cross the field of
view. What is the wavelength of light used ?
e AR @ e i 0.0589 frret T
e & A 200 fiF gea & IR S € | 9gH THW H

i 3 991 §?
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(d) Write the characteristics of an etalon.
TereH & fadwaret 1 fafad |

(e) Draw diagram to show working of concave grating.
araae Afen wit wHE yonelt Tui &g o @ifag)

(f) Mention the factors on which resolving power of plane
diffraction grating depends.
31 FHH F e Fifoe 8 | geae faads afén
w1 faded gwar it w B

(g) Whatis anomalous dispersion ?
s fagraor @ g 872

(h) What are the differences between positive and negative
crystals ?
SFTERR & O el S e S 9 7
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(i) Draw energy level diagram of Ruby (which is used for
laser generation).
wft %1 T W P AR (S SR I 3 VI
am ) '

(j)  What is stimulated emission ?
A Segsi T B 2

PART - B

(@Eve-a)
UNIT - I
(F-1)
2. Describe briefly :
(a) Telephoto lens

(b) Schmidt corrector plates
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(c) . Oil immersion objective
H&g § gl Hif
(a) BRI AW
(b) Fwe gums @
(c) da frdsm aifugeas
3. Give reasons for using the following :
(a) Multiple lens in eye pieces
(b) Meniscus lens

(c) Achromatic combination of lenses

= =1 ST R SR FART
(a) Afyme # smew g
(b) TadE® &9

) <G =1 ravi waem
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UNIT - IT

(3T3-11)
4. Obtain the conditions for maxima and minima in thin film

interference pattern formed by reflected light.

et werre @ fafifa gaeht fhew & safae Yo 4 st a
g & foae od s i |
5. Obtain expression for intensity distribution in Fabry-Perot

interferometer.
ot -840 e e feeon 3 e i e R
UNIT - III
(FehTS-111 )
6. Monochromatic light of wavelength 5633A emitted by a point

source passes through a circular aperture of radius 1.3 x 1073
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metre. Fresnel's diffraction is obtained on a screen 3 metres
away from aperture. (a) Will the ceﬁtre of diffraction pattern
be dark or bright ? (b) How much least distance away should
the screen be displaced so that the centre of diffraction pattern

becomes reverse of the situation in (a) ?

T farg T T 3 5633 A e i T Y 1.3 x 103 1.
ﬁm%mﬁﬁw%umﬁ 3 . gt W feem o
TR et forada ara gt ¥ 1 (a) faad= fag &1 % ot &
7 FE? (b) e sreEw g @ WS F o freenfd e
Y for faad= fod 1 %= (a) ® W< 311 IGhiHd &1 ST ?

7. A diffraction grating used at normal incidence gives a green
line, .. = 5400 A in a certain order 'n' superimposed on a violet
line, & = 4050 A of the next higher order 'n+1'". If the angle
of diffraction is 30° calculate spacing bet\yeen the grating

lines.
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ifireT T T W N gU O faeda dfen fadt v
FHife 'n' F 4 @i, A = 5400 Aqﬁmﬁﬁam'nﬂ'ﬁ
%ﬁ’r@,xﬂosoAmma&ﬂ?ﬁ%mﬁﬁaﬁw@m
300 % 9 A Tt % TeA g0 9@ AT

UNIT - IV

(3FE-1V)
8. Give an account of doubly refr;cting crystals.
fgeTerd! faneeall ot aTEA ST |
9. Give an account of phase retardation plates.

el Sravea Ul i SRe i |
UNIT -V

(TFE-V)

10. Discuss characteristic properties of laser light.

SR yehTer 3 sifurenaforen ToreHT @t == HifT |
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11. Discuss momentum mismatch in non-linear optics.
aﬁl‘aa? THIRT T Ham Fier #t 9=t i)
PART - C
(@ve-7w)
12. (a) Give construction, theory aﬁd uses of Ramsden's
eyepiece.
(b) Two plano-convex lenses have equivalent focal length
6 cm. Find their focal lengths and distance between
them so that spherical and chromatic aberration are
minimum. 4Y5+3
(a) hﬁﬁmﬁm,mawﬂﬁmml
(b) A GHGEre W G PR 0 6 A T 3 o
T PIHE U T ITH WA g0 T FIfT R et g
i fauem =gem &)
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13. (a)

14.

(b)

()

(b)

Give coﬁstruction and working of Michelson's
interferometer.

Newton's rings are observed in reflected light of
wavelength 5893 A. Diameter of 10th dark ring is 0.005
m. Find radius of curvature of lens and thickness of
film. 3%4+4
HRHeH SARHIH i SAEE & HREAYII Sa=y |
Forded 5893 A ¥ wafda yew § g2H 9e™ W@ S
¥ | <t FTelt aer 1 S 0.005 H. ¥ 1 oW T ashdl

e 9 firew w1 A 9@ HIfST |

What is a zone plate ? Give its theory. Show that it has

multiple foci.

Tved W 1 e 87 3Ha fagra dfee ) sy R s

g HIhd B ¢ |
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15. Write short notes on :

(a)

(b)

(c)

Metastable state
Optical pumping
Coherent length explain the working of four-level

laser. 3+4

-ﬁfﬁ‘ﬁﬁmﬂﬁﬁ@:

(a)

(b)

(©)

16. (a)

(b)

foaeeng sraen
B EAMIDI T
FoT g TR TR-TE e) i HEYOE SRR |

Give construction and working of Laurent's half shade
polarimeter.
Show that when a ray of light is incident at Brewster's

angle, the reflected ray is perpendicular to refracted ray.
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(a) aﬁ?ﬁaﬁmmﬁwammi
(b) mﬁmmﬁmwmwm&,ﬁ
Waﬁaamﬁﬂmmaﬁamm%miﬁaﬁ

g
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