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B-Sc. (Prrt-III) Semester-v Urrmioatioo
55: PTIYSICS

Time :'l'hrce Hoursl lMaximum Marks : 80

Note r-(l) ALL qucstiorrs are compulsory.

(2) Draw suitable and neat diagram wherever nccessary.

l. (A) Fill in the blanks :

(i) lhe over all gai[ of cascaded amplifier is equal to the................ ol tsain of
individual stagcs.

(ii) Hydrogen llomb is based on thc principlc 01'

(iii) Stopping potential is directly proportional lo ................ of incident radiation.

(iv) Wein's law explains rhe black body speclrum in ............ liequency region. 2

(B) Choose thc correct altemalive :

(i) Raman effect is:
(a) Nuclear phcnomenon (b) Molecular phenomenon

(c) Interferencc phenomenon (d) lonic phcnomenon

(ii) 'Ihc principal quantum number'n' detemincs size of:
(a) Eleclron (b) Proton

(c) Elcctron orbit (d) Atom

(iii) Range of cr-panicle does not depend upon :

(a) Natue of absorbing medium

(b) Initial cncrgy

(c) t{adiozrctive substance emitting q-particlc

(d) None of above

(iv) Davission Cermer cxperiment confirms :

(a) Value of Planck's constanl (b) The value of c/m

(c) The nuclcar sizc (d) The wave nature of electron 2

(C) Answcr ir ode scntcnce :

(i) What are nlattcr waves 'l

(ii) What is thcrmal runaway ?

(iii) What is Packing Fraction 1)

(iv) What is normaliscd wave funclion ? 4
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EI'I'HI.]R

2. (A) Discuss y_ray microscoPe thoughl cxperimcnt to illuslrate llciscnberg's uncertainty

PrinciPle. 4

(B) State and prove l)e-Broglie hypothcsis of matter wavcs. l
(C) Dcfine group velocity and phase relocig. 2

(D) An X-ray pholon o{ walclcngth 0.1i5 A is scattered throuqh an anglc 45o by loosly

bound clccrron. lrind wavclength of scallered pholon (h ' 6 61"10 r' J.scc.
3( 1 103 nr/scc).

OR
3. (P) What is photoclcctric cflect ? Statc the characlcristics of Fhotoelcctric cffect 1

(Q) Dcscribc l)avission-Germer experiment to veriry wave naturc of electrcn. 5

(R) Deierminc maxinrurr kinctic cncrgy ol clectron enlitted by silv,:r surfacc when illuminated

by lighr of wa\clcngth 2500 A. ]'he threshold wavelength of silvcr is 2762 A.
(h .-- 6.61,t0-;r J.src, C = 3!103 m/sec) 3

EI-I IIER
4. (A) Givc the ph)sic l signilicance of wavefunction q. 3

(B) Obtain an cxprcssion for wavefunction for frce particle in lhree dimensional box and

sho\r'llrrl lh( cnrr!)'lc\L,l ol pJnrcle arc gircrr b1 : F- TIrh).,tm

and explain the lcrm dcllcncracY.

Obtain an cxpression for momentunl opcralor.
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Show

Irxplcin thu phcn,'nrcnon of tunnelrng.

Dcrivo Schrodingcr's time iudependcnt equation for matter waves.

Obtain an cxpression for rvirvelunction of frce particlc in one dimensional box

that energy lcvcl ol particle are given by

.- n)7rrh2, - I n,lr-. and hencc obr.rirr thc ground slale encrg) of particlc.

6

EIl'III.]R
(A) State Moslel','s larv and give its importance. 3

(B) l)cscribc Stern and Cerlach cxpcriment and discuss its rcsult. 7

(C) In X-ra,' tube il irn clectron is accclcrated by polential diflarencc ol 25 kV. t'ind the

minimum wavelcngth of X-rays produced. (h : 6.6i"10 rr J.sec, C - 3x10" m/sec,

e = 1.6"10 r'C) 2

OR
(P)

(Q)

(R)

'7 llxplain l, S and i-.i coupling schenres. 4

What is Raman cli'cct ? Describe thc expcrimental arrangemcnt for study of Raman

oflect. 6

What arc slokes and antistokcs in Ranlan spcctrum ? 2
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8. (A) What is p-decay ? Explain three mod€s of p-deoay. 4

(ll) Explaiu Pauli's neutrino hypothesis in 0-deca,'. 3

(C) Describc conslruction and working ol nuclear reactor. 5

OR

9. (l') Define :

(i) Mass dcfcct

(ii) Range of d-particle. 2

(Q) Discuss construction and working of GM counter. 7

(R) Distinguish between nuclear lission and nuclear fusion. 3

EI'1'IIER

10. (A) Explain, what is thcmral runaway. 2

(B) What is noise ? Discuss the different types of internal noise in clcctronic circuits.

4

(C) Draw the circuit diagram ol two stage RC couplcd amplifier. 2

(D) The voltagc gain of CE amplifier is -120, whcn resislaoce of i/p sourcc is zero.

If additional rcsistanoe of l0 K ohm is conDected in scrics with source then oulput
voltagc reduces io hali What will be the gain ()1'amplifier if a source of intemal

resistnace 5 K ohm is connected in input ? 4

OR

11. (P) What is distortion ? Flxplain frequency distonion. 2

(Q) Drau the hybrid parameter cquivalent circuit of small signal CE amplificr and derive

alr cxpression for currcnt gain and voltagc gain. 6

(R) What are hybrid paramctcrs ? State two basic cquations for hybrid paramcters of CE

amplifler. 4

EI'THER

12. (A) What is feedback ? State typcs of l'eedback. 2

(B) Derivc an cxpression tbr gain of ampiifier with feedback. 4

(C) Draw the cirouit diagram of Hanley oscillator and explain its working. 5

(D) What is multivibrator ? I

on
13. (P) Draw the circuit diagram of \\'ein Bridge oscillator 2

(Q) Discuss the effect of negativc feedback on noise in ampliiier. i
(R) Draw the circuit diagram of monostable multivibrator and explain its working. 5

(S) The distoriion in amplifier is reduced from 15% to 3o/" with 5% negativc feedback,

find thc gain of amplifier with feedback. 2
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