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MODERN PHYSICS AND OPTICS(CC-PH-304)
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Instructions:
1.

Fill up strictly the following details on your answer book
a. Name of the Examination: BACHELOR OF SCIENCE
(THIRD SEMESTER)
b. Name of the Subject: PHYSICS PAPER - IV
MODERN PHYSICS AND OPTICS (CC-PH-304)
c. Subject Code No: 1903000203020012 / 1911000303020012

. symbols used in the paper have their usual meaning.
. Figures to the right indicate full marks of the question.
. All questions are compulsory.
. Each question carries equal marks
. Non programmable scientific calculator can be used.
. Constants:

Rest mass of electron  me =9.1 x 103! kg

Rest mass of proton mp = 1.67 X 10" kg

Rest mass of Neutron ~ mp =1.67 x 10%' kg

Charges of electron e=1.6x10"Yc.

Speed of light C=3x10®m/s

Planck’s constant h=6.625 x 103 Js.

Rydberg Constant R =1.097 x 10’ m™!

Ql oflA A Ut ol FsUl wcllot AVl (AN A €9L)

Write short answers to the following questions. (Any ten)

1. Sl-ootcllotl ale AojUR 58l caulvauR 3.

Define particle according to De-Broglie.

[Max. Marks: 50]

Seat No:

Student’s Signature

10

2. 8ASAMEH B U] UR ULEet sl Rgict UR LR AW B?

The operation of the electron microscope depends on which principle.
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3. 588 alllds Yaall sc dR9le] AUt 52 B2,

Which physical phenomena supports a matter wave?

4. ¥Hlet A YRlelcl A2t A Y2let USl HEL S| cdlotcdl

dRolcoUE slaL U 82

Which of the electrons and protons having the same speed has the larger
de Broglie wavelength?

5. &lE3Losal R WSA-? of Gl sl otell SRS ................

Hydrogen atom does not emit X-rays because

6. cllugell 5¢5 AQNUHL SoglRsAlg (Aol AHIAL & B?

Which series of spectrum includes infrared frequency?

7. Al3atetl (BuHl sl R91eil yslale] Al ay (Auctot s &2

Which colour of light deviate most in case of grating?

8. (250t AHAA [AE 2t ARS3N saul YAUSIS LA SRAUHL WA B,

Notation of The planes within the crystal are indicated universally by
which indices.

9. $lotalsR (Aatdet AeA g 2

What is Fraunhofer diffraction?

10. Aot o3 HoAl SNl Quastsll el 585 ollold UR LR AW B?

Spherical aberration obtained by a lens is depend on which parameter.

11. 2ol ascll AN2A g ?

What is curvature of field?

12 y(QlotHl Al Hodl el Uslel s¢5 atlaoll [Qam uuR slloulss
SRR Al HA B ?

Among the defects found in image, which defect is more effective in
photographic cameras.
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Q.2

Q.3

) ol WA YA U 81 UL A5 Ystoll Grir A[ARAR Ml

(a) Write the answer to any one of the following questions in detail.

3823016101oll AU R A lloll Rict 33| Yot ctiRell Al

Explain Heisenberg’s uncertainty principle by deriving the necessary
formula.

U2l i ol 501 A AsUAA Goslo] Yt dRA.

Derive the formula for the energy associated with the particle trapped in
the box.

(0 oA A Yl UL S8 U As Ystoll Gl A,

(b) Write the answer to any one of the following questions.

10 AULH ofl A5 AVLEL 10 cm USloUE ULl clletHl Sl AL Aoll
AL AsUAAL Hiol Gl 20 .

A 10 gram marble is in a box 10 cm. across, Find it’s permitted energies.

107 m/fs o{l 235U &l oA sl A5 BASS et A AsOUAAL S 6llocll

ARolA S 2.

Find the de Broglie wavelength associated with an electron moving at a
speed of 107 m/s

) o{lA WA Y2l Usl $165 uRL As Ystell Gel? UQRAR vl

(a) Write the answer to any one of the following questions in detail.

vl agiue ofl GeulR %331 Yol wa uiglA AR A uMes A

Explain the origin of line spectra with necessary formula and diagram.

Gl Bt WA g ? 36l ARt GELEWQU AU AR A AUR

Rgid AHs A

What is stimulated emission, Explain three layered laser principle with
example of Rubby laser.
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Q.4

(60 o1 2 Y sl USL S8 URL As Ystoll Gl AUl

(b) Write the answer to any one of the following questions.

WU sll(@sla ot (A gsHil uHes .

Briefly explain about nuclear motion.

Ha Algetal aj3u slesglogetefl ot AQlH sl el cioll
ARILAGLE 2. Wl UL AR AGULE £ YUslalatl Ul 29Le{l

% so(l & A weldl.

Find the longest wavelength present in the Balmer series of Hydrogen
corresponding to Ha line. And state which color of visible light this
wavelength is closest to.

) oflA WA YA U 81 UL A5 Ystoll Grir AU[ARAR vl

(a) Write the answer to any one of the following questions in detail.

Rosuell @QAEst AGA of Yo ARl

Derive the formula for resolving power of prism.

[Qadet Ao W@ 92 ABatell QA Et Al of Y AR

What is Diffraction Grating, Derive the formula for resolving power of
grating.

(1) (1 A Y2l UL S ULl As Ustell Gl cull.

(b) Write the answer to any one of the following questions.

A5 UHAA WRdHet (a1 YA €5 8000 2wl ©RA B. 2
ARlUg ML 585 ARDLAGLE HIZ ULAUHL sHHL HotH [Qadet e

HN9L.?

A plane transmission grating has 8000 lines per inch. For which
wavelength in the visible spectrum will the fifth order diffraction
maximum be observed?
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i. 4000 AL uRiadl AEatett Alowwisq] yeat K. whet QRoL
U2 g2 aBlug ol 4000 nm e 7000 nm RIAAGUSAL B2l 51

Andl sl ?

Find the value of the grating element of the grating having 4000
lines/cm. How many orders of wavelengths of 4000 nm and 7000 nm of
the visible spectrum can be obtained for a given grating?

Q35 () o{lA A Yl UL 81 ULl As Ustoll Gk U[ARAR Avll,

(a) Write the answer to any one of the following question in detail.

i acl@Quast Aed 9j? Asollestedl S1e5 UssU VAR WAL A Aol

AUARS Aol HLo] YA L.

What is chromatic aberration? Derive the achromatic condition for
combination of two lenses separated with each other by finite distance.

i, olufla (Quatst watsal wadl sl sclloll Al oll 5l Wl

UL,

Give a brief account to reduce or eliminate spherical aberration.

(1) (1A A Y2l UL S ULl As Ustell Gl cull.

(b) Write the answer to any one of the following questions.

i gsolll dvll: yld(laui lal Hadl [@s(Q (Distortion).

Write a short note: Distortion in an image.

i.  5Gal Wal (5Ae2 51Ul [Aeueset 25l WajsN 0.2 WA 0.6 8, 30 cm

ol Fos AL Al WalLls A0 %ot HIR olal sl Fonciotes L.

Crown and flint glass have dispersive powers of 0.2 and 0.6
respectively, find the focal lengths of both glasses for an achromatic
combination of focal length 30 cm.
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