Optics
T.3H. | - Second Paper M. M. 50
HART-ST 1.(1) Tt farg & 2 € ? i & S it 7 98 & @ feheil &0 X
feerd 819 € ? What are aplanatic points ? At what distance from the centre of a
solid glass sphere are they located ? ‘ A
(if) T T A B N S ) Yl B 3wy F g R o
GahaT & ? 3799 ST &l fad= Fifie | Could huygen's eyepiece be used to see
the lines on your palm ? Justify your answer. |
(iii) GRrafcia SRSt T STgatcid Sener H IR e & qadl § STl W i |
Explain the difference between, Newton's rings seen in reflected light
and those seen inrefracted light. -
(iv) T TR T T & [T FHell &) @ S5y |
Draw an energy level diagram for four level laser. -
(v) FTSheE e Bel-UR) At el & eafentor Sioed # 1 o= & 7
What is the difference between the interference patterns of Michelson
and Fabry-Perot interferometer ?- -
(Vi) ‘Fl SFEROT SN T § FACEE 7
What is meant by 'phase reversal zone plate' ?
(vit) AT e O¥ AT & T@ich Bl Preea (srear varet & of &= wew
3 gfez) oI X@ifeht R 1 <AISTE % FHI Bl SATEA HIC |
Explain the effect of the closéness of rulings ((?r increase in no. of lines
per inch)and the width of the ruled space on the grating spectrum.
T (viih) 7D qRasteh ¥ TTgYEE & BN 9 F e & ?
Why do good telescopes have objectives of large aperture ?
(i) IR Tl eefTeeeh foeecil 18 e |
Distinguish between negative and positive crystals.
(x)ﬁmnzgyhaﬂqﬁwﬁ?wmﬁ:ﬂ?“ﬂw |
ine specific rotation and write its unit also.
- 21;{(3) S, 1.(o7) @ Gl % A WA 3 R T anz_gfnﬁ
aj,fq:{q.ﬁﬁ{t{ | aﬁx,axﬁ@aqﬁrﬁr@aﬁwamqﬁwfaﬁaﬁﬁgﬁm [
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20/ B. Sc. (Part-I), Physics 2016 . :
Deduce Newton's formula x,x,=ff, for a coaxical combination of two
fhin lenses, where x, and x, are the respective distance of the object and the
image from the first and second focal points. argar/OR
() T @ AR B, g o ST e ger faeger @
Ruferdi e am aulsd | Give the construction, theory and uses of Ramsden's
eye-piece. Indicate positions of the cardinal points onadiagram.
- FBR-IL 2.(3%) T Tt A W R B aiferEd: st @i S
BRI 3@ W TG ARG b %) AT BN | 8 At SifE 5w &
W W) ‘«‘_a_d IS bl Ag&d & | Discuss the formation of interference fringes
due to a thin wedge-shaped film seen by normally reflected sodium light.
‘What will happen if white light is substituted for the sodium light. rFar /OR
() 6000A° TERE! T TS, 1.35 STodarties 1 T Tt do-e e
frerag e ® 1 Bt & e g 2.0 frft 8 1 37 1 T e T R
Light of wavelength 6000A° falls normally ona thin wedge-shaped film
~ “ofrefractive index 1.35, forming fringes thatare 2.0 mmapart. Find the angle
ofthe wedge. e L ‘ L T AE
 g-II1L 3.(39) A T Y ordad oAl A fref F. 6 A ;-
aﬁﬁaﬁﬁﬂwmwﬁngﬂﬂwmm P NS T
Explain the method of dividing a cylindrical wave front into half period
strips and find its effect atan external point. = o argar /OR
(@) e FET atd T e S T e Bk & UM HINTT | Describe
‘the construction and working of a ruby laser with necessary diagrams. -
A sasr{—mn.(ew)-sfaﬁﬁmmw’wmmwmaﬁﬂmaaﬁnw |
ol ST e S S P ? o S
Find the resultant amplitudes and phase of a particle ‘when n simple
harmonic motion of equal amplitudes and periods but with phase incréasing
in arithmetical progressibn are simultaneously imposed on ap_article_. G|
@ @mwﬁfiﬂ%ﬁ%mwwmﬁ%?@wm4
A & g 40,000 @ S qur AT o 12.5 x.10° &0 B 1 S0 SR
ﬁmquﬂzﬁaﬂaﬁﬁqmﬁ%mg@ 5000A°aRed & qRas § g
o1 @& | What is meant by resolving power of a plane transmission grating 7A
lane -transmission grating has 40,000 lines in all, with grating element.

12.5 x 107 em. Calculate the maximum resolving power for which it can be
used in the range of wavelength 5000A°. :

@RV, 5.(37) I qvaa gfad, 3d spferer T S gferT ST zﬁmm wf
o weraan 4 fhd S fygafta w61 | How would you analyse plane, circularly
and elliptically polarised light by M4 plate? L arqar/OR
(@) g (arerar gt gavr)ﬂamwwaﬁ% ? g PN B A B
- 3} @@ A | What is meant by optical rotation (or rotatory
po]arisation)? Give an outline of Fresnel's theory of optical rotation. '. -
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B. Sc. (Part-I), Physics, 2016 / 21

| W 1. O G A A & e B R e § R o @ p, ¥

$ o Fr=ferfes e wniig #IR1T | Prove the following relations fora co-
axial lens system separating two media of refractive indices 1, and p,.
Wi+ & =i Ghm= ‘X(f_x) and (i) &1 = 7t
¥ \A : ul\f, f, U, .
STET ud v A N 9 facle g fergell & awg @ ufife 9 g & £,9 f,a
1 BIBH AT & T m e e emad| ¥ 1 A o= & AN ST w2 e &
Al 37 ST 1 &9 41 &1 ? Where u and v are the distances of the object and

14

the image from the first and the second principal points respectively, f,and f,

the focal lengths of the system and m is linear transverse magnification.
What form do these expressions take when the medium on the two sides of
the system is the same ? ' ' '

2. 33 BT 1 Rt TEIST | G S e R 3
fq oo o1 g o o B @ e B s it 1 Sl 3

- AR T BT %ot A Ao B e erndt & B & it |

Explain the principle of the Fabry-Perot interferometer. Obtain an
expression for the intensity distribution in the transmitted light and discuss

~ the sharpness of the fringes obtained. Compare the fringes of Fabry-Perot
“interferometer with those of Michelson's interferometer.

3. A e 1 A 3 7 e v <0 | <9ise B A e § ga wieE

B B | S T A IO o & eI e | . |
o S et T T S e & Y 1 g9 © 7

What is a zone plate ? Give its theory. Show that a zone plate has multiple
foci. Compare the zone plate with a convex lens.

What do you mean by a positive and negative zone plate ? :

4. (1) T T G AT 1 e e o ot R 2 39 e uep o
oI $ifeiC | What is meant by resolving power of a plane transmission
grating ? Derive an expression for it. _

(i) T THere O AT o v 5000 Y@ siy @9 ¥ s stftrera
e & (o7) 36 s 1 Saw qTeed 7 enn o Waed wge @ § 2 o
Tl ¢ 7 (3) 3t st qrT A =NeR aEsh wri @ e ¥ g & & R s
& Wy faga 811 7 A plane transmission grating having 5000 lines per cm is
being used under normal incidence of light. (A) What is the maximum
wavelength of light whose spectrum can be seen in the fourth order. (B) If the

width of the opaque parts be doubled than that of the transparent parts of the
grating then which orders of spectra will be absent ?

5. U fg-aTvade e &1 Teaarn oe) & oTfver=ed T & faer § Iem ard
I ST F1 & XE yfaa geen q & HER S fsiiaen e Sy wafh
T YIS AT TTEIT STHerEad & | o q9ii3e & wnaa glaa aur ga gl
e, Srdge gyfere sreprar bt fast i @ 1

Discuss theoretically. the superposition of two linearly polarised light
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22/ B. Sc. (Part-T), Physics 2016

waves of the same frequency travelling in the same.direc,ti‘on at _right arigels
to the optic axis of a doubly-refracting crystal with thfelr,optmal. vectors
mutually perpendicular. Hence show that the plane polarised and circularly
polarised light are special casesofelliptically polarised light.

Flnnfvnmﬂnrlpfit‘ﬁ
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