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MSc DEGREE EXAMINATION MAY 2022
L (Fourth Semester) ‘ -

Branch PHYSICS
PROBLEMS IN CORE PHYSICS

o }»v.j:T1me Three Hours . AREREE : Max1murn 75 Marks _-

o SECTION-A '(10'Mar‘ks1 o
© - Anmswer ALL questlons e
ALL questtons carry EQUAL marks (10 x 1 = lO)

1 Fmd the rate of change of ¢ x y + yz at (1 2,- 1) in the dlrectlon of
' ‘-~».'i}_,;1+23+31< ..... B SRR TP

. _‘;i?’(ul) \/_._ Tl (1v) J_

o 2 When a ball 1s thrown vertrcally in the air W1th an 1n1t1a1 veloc1ty 3 5 m/s

R ,F’ihdj’_the‘.rank'votjthehiatrixfLz ~1 3]

whiat is the max1mum helght of the ball" S
@) h= 0620m P () h=0.625m . L
o '_7‘_(111) 0610m O vy 0640m AT

| (11 1

i-‘v5; -1 7]

R T ey (1v)4

o 4 v,vFlnd the elgen value of E ?1] 3 o |

?.ﬁ:‘fv:'_‘;‘z .(1) L :i | (11) 12
B f,f(“l) 14 A (IV) 15

5 What Voltage must be apphed to an electron mtcroscope to produce electron L

- of wave length ¢ of 0.50A. -

18PHP18 e

C @) 6024 volts (i) 6034 volts. R R

o ‘:"v(lll) 601 4V01ts o (1V) 6054volts

' 6 :The energy of lmear harmomc oscﬂlator in thtrd exc1ted state is O 1 ev Fmd

‘o the frequency of the v1bratlon . R
L@ 76x10°Hz (i) 69x 10‘2Hz S
" ;_-,(m) 86x 10”Hz R “(iv) 92x 10‘2Hz

REUSEN 7 ‘Heat 1nput Qi 3000 J and heat output QL 1000 1. What is the efﬁcxency of |

_the heat: engme? R
@) 50007 - (11) 4000J
(i) 30007 ',: (i) 20007

o 8 o ‘ .'_‘Determme the volume of 2 moles of gases at standard temperature and L

o opressure. oo
L@ MBtmes @) ASfmes .
. (i) 64.8times - g (1v)_ Tatmes®
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C‘.»:The‘value ofBohr rad1us is | |

2 0'5415 A : (11) 05315A

(111) 0 5515A (lv) 0. 5615A R R

“ A neutral plon decays mto two gamma rays P —>y+y Calculate L T

FE ;f;wavelength of gamma rays produced by decay of neutral p1on at rest | £ R S

(@) 48fm e () 384fm
.;_,j_t._,;v(iii)‘ 284fm | (W) 184 fm

SECTION BOSMarks) .
- . Answer ALL Questlons e e
ALL Questlons Carry EQUAL Marks (5 X 7 35)

] a Prove that : (y —z? +3yz 2x)z +(3x +2xy)] +(2z+3xy 2xz)ki : ls :

Y " solen01dal and 1rrotatlonal

1b"__c'.””'

RESRPRUE o h . .',:_: ‘8""’-,—6 2
. :'-,a‘ "._»-“_',Fmd the engen values and ergen vactors of = 6 7 4

b - The Hamlltoman ofthe systemls glven by H= o

R T N B

e solve the above matnx

" OR

R temperature of the system
s OR

T T ‘-"V‘,~.obey(1) BE and (ii) FD, statlsncs : T : .
: 15a The first hne of the sharp serxes of atomlc ces1um is a doublet w1thf': o

CATET ‘f'}between the components of the sequent l1nes of that series.

Cont

L 13 a A Partlcle of mass m 1s in lD box Fmd the energy ratlo of AE BT
ffi'»,_",.'F1nd h , ?; normahzatron constant of lD box wave _ functxon SRR
jf' The entropy functlon of a system 1s glven by S(E)— aE(Eo-E) Flnd the "

S ‘_":},"There are 10 1dentlcal partrcles each of mass m to be accommodated in a."-‘_f - PR
.. cubical box.of side'L. Find the lowest energy of the system 1f the part1cles ol e

" “wavelength '1358.8 nm -and; 1469 Snm. Find . the: frequency mtervals .t L iEe T

5 ) b '_,;,':._;i._:":Flnd the p0351ble terms for the conﬁguratmn 2p3p4d under L- S couplmg ‘






