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11 guestion 'arg €0
S Uqc of Iogamhm is allo\\(ed

A Sldic Yuqng s Muduius Bulk M dulua, odulus of Engaduy, Hpok s Law and Bendmg EIS

- moment?: L q. b
b. A uniform cnrculur cross scl.tmn of iron bar ha\nng gcomemcal momem of' inertia . 05
0.7855, is ngldly fixed at one end, {he other end is at dis jce of 100.¢m is loaded by

4K pmduccs dcpresslon of | 6 C]l'l CalculQ'tc the Yogng 3 MndL{lus of !ron bar? :

‘1.... "-'-". o

Explain applicaliuhs of Bernoulli's .\hcur:m & {l} Law ofhydrosmnr; preswrc (ll) F 1ller Pump. 10
K OR .. -"I) e, .»\: . -
| /
a. Define Surface Tension and Wrne various factors pl‘fectmg on 1l? 05
b. Calculate the excess pressure inside a soap bubble of radius 3% 10° 3 m, if surface tension 05 -

of soap sohauon is 30 % 107 3 Nm Alse cutculqte surtace ?nergy‘? s

8. A Suhd Sph::(e has mas.tﬁ Kg Culculate magml:ude of the grav:w;mnal pan:nnal ata
distance 50 cm away [rom center?, (G = 6.67. J10 Nm? / Kg?)
b Derive an, cxpres:aon for lhe dgpressnon rted at two ends and Ioﬂded in the

e Calcqllmelthc po;cnual energy p\ nmgvo !
ﬂuwmg from height 50 meter?

d. _Wrue a >hu:t nute on angle of Luptac! tor a hqmd in contact wnh sohd
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Multiple Choice Questions. R—:\." ‘:v N, oyl 6}71 10 ‘;
) : x' Q:“ ' o & & D
1. Which of the following shape o[‘lhe body can be eonmdercd ag CompothrPendul (? Qc\c’
a) Cuboidal s Qb o R "29 oY i
b) Cubical D :‘,3“ S
¢) Cylindrical S "§" L ,\9’ g car:’ o &x;-'-" _C
d) All of above & oF : é)‘ [5:7‘ o o o Q\'s‘
& 0\‘ Q‘ »-;:o ' n‘@" e ,Q’fp ?S:
2. The romulavg"-GM[{Jtsused toﬂeﬁne thep'hyslcal q\gﬂfnynta ) intin ihg:ﬁe}d ﬁ?‘“
region. 0-. gz, & § ﬁ':ff' o £
a) Grawlnimnal fi eld,ﬁtensny& D i Q Q) ~ y
i X oy S B S o
b) Grav;l.atlona! ofential <& & Kol & 6} . v s
Gravitational potenhal en Ty 9 &7 S .f& ,{":r
d) G v1tanopa [ force ({)\‘-‘n ‘g}" \‘c)ﬁ" 0}{?‘.: 45;; s é‘}’ 43’::
o gL :
3 ) | ) N
A rec*tangqfar brass md/\ha\rmg bfeadthb @%m and gi\eﬁthd= | i then cglqhate S
~“moment;of inertia o‘l‘ibmssmd:‘ o & c:?\' N s R
a) 3.166 cm‘ Q"” o - [ S O : Q':?’
b),2:166 cm o 5} & o & O )
M & X N
o)< L. 166crr5 3 i) & S >,
_d) 0.166em S ,.';f LTS S &
AT oy o Q-
‘\ % Q <c‘,v -\\- \‘r‘va C}Q
; 4 What is the umt oﬁYoung g_Modu!us?V oy e : ~$:*
B) me £ \ '\::] ALY A r-::) ‘_;9
e F @O Y St
N O S SRS L g
d) N/md) X A oy
e \-\__J 0‘ ‘2‘;\, <'>\ {\ V : :
Vs, The twnstmg ‘Uﬁle acung“tin a sollqgélmdcr E.length X\l\@ifmg inner cncumfercnce of
radlus ris d .
,:“*_) afny* \Q, <8 @Y Q"’} _':P
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Py S @y &S
& 4% o & R Y
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ci) None of these. ﬁ,;}* b-\a,?* c%é':‘
.5 Voluma of 11qu|g\’111at flows pér unit umg'lh.wugh any cross section is called
\\“ a) Vlsccsny ,\\ (\\ !-{v ey
by b \ urface '@nsmn ,\\" ,::3“
v a4

lus\ 5

c) Young § Mol




1.

“'b) Pressure + potential energy = ='Constant - '—'*";"‘

The Surface Tension ol a liquid is due to

" L e
Pt \
e -..\"1

efamlme mpncm ofan mcompresmble non =

choulh s prmclple stales lhat, for '
viscous tluid <8 :
a) Pressure + kinetic em..rgy Cnnstant : ,Jf'

c) Pressure + kinelic cnr:rgyi-po!enlml em:rgy Constnm ; g . ]
d) None ol these

Which ui lhc Iu!iuwmg parameter uf hqun.l does not uftpct it's Reynuld‘:. rlumbv:r’JI
a) Mean fluid velogity 3

b) Density ol luid & i o

¢) Temperature of Nuid N
d) None of these . :‘: et R ~

The rise of lll[ullj ina Caplllal 'y tube and Workmg uf bu!l puml pen slmws lhc prmuph,
ol } ’ e
u) Viscosity : y?
b) Buoyle’s Law

¢) Grayitational force e S
d) Surlace Tension ek

a) Cohesive foree between molecules
b) Adhesive force between molecules

¢) Nuclear foree between mol ules 3
d) Nunc ol Ihl,.se !
¥ v
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Physics Paper-11. - PHY-021
Heut and Thermodynamics
|'Time: 1:30 Hours| [Max. Marks: 40|
Please check whether you have got the right gquestion paper. ;

N 1) All questions are compulsory,
2) All questions carry equal marks.
3) Draw neut diagrams and give labels whereyer necessary.
4) Figures to the right indicate 1u![ marks.

QU a) Lxpluin the comparison ol thermal Lunduulwueb of'dlﬂ'crenl metul b_v usmg 1M
Ingen-Hansz experuncnl : i >

Explain in brjcf 5.3
05M

" 4) Explain the réason for’ mudmcatlon ul Per[‘ect gas eq ul
b) Vander Wauls constunts forugusurea = 6.9 % 1{]' A jm3 mufr.' und b = - 05M
2.9 x 107° m*mole™. The Universal gas constdnt R = - 8. 31/ ma{e" K=t o :
Caleulute the critical tcmpcruturc ot‘lh.: gases. 48
Q2 u) Derive relation tor coetticient of thermal cunductivity'. : : nm
Or ?
a) State und explain zeroth law of thermodynamics v 0sM

b) Find the clhm.ﬂ-.y of tht, Carnot's engine working b::lwwn thc steam paint and ice  05M

aint, y
B =
Q3 Solveany two questions. : ,
u) The vpposite fuces ol'a metal plite of 0.2¢m thickness are at a ditference of 05m

temperature ol L00YC and area of plate is 200 sq. e, Find the quantity of heat that
will ow through the plate 1o one minute iFK = 0+ 2 CGS unils,

L) Derive un cxprcssmn for constant of Van-dei-Waals equation, 05m

©) The dumeter ol nitogen molecule is 3.2 % 1071 m pressure is ; 05M
2.69 x 10 per m?. Caleulate mean free path for nitrogen molecules.

d) What is isothermal pluu:sa‘ Derive an cxplch.slull for work done durmb isuthermal 05M

plULLbS
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Multiple choice questions SR f‘).‘

. The value of critical volume V accordmg to Vandqr Waals gas’ equallon 1§-=-mmmn

; & )
- Critical volume |s~-e----—-- e & & ine?

3 (.orrectmn for vo!ume in Vsnder Waal's: |s —------:,-:

N/
The dimensions of coefficient of Lherrnal conducnwty are - R
a) [MLT3071) b) {MLT"B"‘ b 51 [MLT“ 9-31 a2 None thh{fé ﬁ%"

£ ) ~1- Cc, A\
: g &
a) V.=b b) V=2b-‘-‘.- c) V=3IJ ?\ d) none of above \«‘. &

e ' '\‘ ., Py,

The coefticient of lhermal wnductmly oi a gas is dlrectly pmporuonal to \j P

a) T b) fz 3 l-) VT * d) none of these. ﬁ‘ &Y § LAy i
.7,/ (_\‘-_ ') -~ . A..J" s

In Carnot cycle, the suwnd stcp i --ri-- P 0 AT é 2

*
u) Isothermal expanslon \1 ‘-,c‘i' b) Isglhermal Gompmsstcn Q'\‘ _\E\T {."‘)\ :
Q} 5

¢) Ad:abauc expansion " oy

r\‘:‘ -‘u'

d) Admbatlc compress;pn

a) Tcmpcraluw coct‘ﬁcwnt

c] Temperature gradient "

b) Temperalure oy A
o
Y Q £y 3

d) Qohc ofthese’  of

& o(« & % {{J LS

a) V. —.Gb & b)V—-:Sb \c)Vé- 27b

R S

e A J v\? \J D]-\

Vucosuty of aj gas is dtrpctly pmpo[ﬂonai to = : B O

4) Tcmpemmre b) Densnty of gas)\ " <) prcssurc fo ) T'\f?
\ ‘1 \'"i > "-;

 The physlcs underlymg the wdrkmg of a rcfngcrator closely resemb!es the physics
underlymg = Py ».,
a) lce' formau(,m 57 Vapour comphesslon o &

c) Heat engmc \.v?'f' d) Vapcm,atmn of water.)v v

3 e
Py Q)
a)V+b -yb)v b~“ g}V+b= o~ d)v,pa‘.bz

\ ! el "') Or

10.T he Row of heat in the gteady state, Hoes not cfepends L L

e, & O

-b) the temperature gradient

a) The area of cross s¢ctmn of the sod
: o) The time of flow of heat.

¢) The mass of lhe rod

A3
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N
'

1} Attempt,»nfl qucsuoﬁ-

NB
' i) Us:;gf lowal!}fﬁtable

(¢) Define an-lsoth _
e e
(d) Derwe t”ollowmg Maxwell's thermodyma c,a:l relancms\:

~__m(w), =G

Q2 (a)V Wr:le a ahort note on coemcaem nl thcmmi conductwuy A o 3 3 5
(b) Inan lngen ~ Hausz experiment wax melted over Som of’ c.oppcr rod and over Sem of i iron nrod. $
.thl is the cunduc.nwly of u;up ‘when the r.:ondumwty of wpper 's 0. 90 ; 2 :

(¢) Dcaunbe Camut 's l‘dﬂl.] hc:ul cugme o ; _- : ; K, g : > 5

(d) A gas nccupymg !;lncr at 80cm of Hg pressurc is expanded ad.labam.ally to 1200¢e. If lhe 5

pressure. fﬂll to 60cm of llg m he.prucess Deduce lhe value ofy )

: (c) ] Prove lhal ll1 CUnlpie-L ruvcrmblu proccss he total changc in cntmpy is always zero, 5
(d) Watcr bmls ata tcmpt,ralurc 101"C and qt a prc-:sure of 787mm of Hg. If !gm of water ocaupses 5

'\-r_ ;
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Q.3 Multiple choice questions. & o é‘.« (SQ}
N > ¢ :
I. The S.1. unit of thermal resistivity is f,’;f' ,‘aﬂ o8
(a) Jm.s/°C  (b) m—s°C/] (c) wa;t{ms"c T (d) rngl_]’c r\;“J
o Yo :
.;f;&'! !,..b $.a ';%0.

2. Two rods of length lu\j! 21, thermal’ condur;tgwucs 2k {nd k are c@nemd
 section areas of two rods are ea\t\{ﬁf‘ then eckwvalent thermal condl{c';fvlty of %ﬁ?ﬁm is

L)
T@WOK Bk & (c)é?x & dix P &

Q ;s $ &
o s R B
. w P o - N
& & e &
3. Viscosity of gas %dufe to tmnfpén of rsx-; & & &
- L oy -
(a) momentum v.\-, (b) enérgy n"('c) mass ﬁ“} (dz;ﬁoﬂ\ a nn_.d‘ q@r
o & & & & g
i “‘g, "y /{ k; r\,ﬂ q:"bn
4. The mearl free palh-:(:f a gas mo’ecule is ln‘\‘ersely propcrtmna! t:f X A
8 2
(a) square of' the dlqmcmr of ;he muleculg; ‘\

)
(b) square root pf the dls.mcter of the nf]cculc \-,

Py
{c] molecular clmmeterk o

: &
5, The S.L umt Y coefﬂciem of wscoslty )] ls”'
) Nln‘°fS ®) Nim?S &5 © NSf’m
) o &5 Ty
o Yy {in
6. The amuum of work done in C.Lmot s heat engme wurklng betweenzll}{}.l & 1660J is.
@400 7 (b) 4101 \e{c) 4405 gé) 430 c‘»
e > “‘ .-"_}’ .' ’\\' 2
L A ;
7. The dcwce which cunvert hea! lntmmcchanlcal wark is

(a) Molur A () gcnemior ke b (c) hcal cngmc A (d) energy converter.
H -\ - & ‘:
] x .u. e J \-\ L. i
% _: .‘\ »,'\

" 8. For. adlnbatlc expanswn uf:m ideal gas 1he equatmn is
' & (b) 'rv‘f- constant
(d).VT‘f ! = constant

(a) TyY-1 = mnstant %

() TYVY=4'= constant i3

]
e
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@ “Give the lheq:y of’ ﬂewtdn's {lng & :
- b) 111 Wchelson s mterf'cmn'Lcker 200 fnnges Cross thc hc]d of view. When ﬂw movable. - 05

=¥
o' errur |s moved ihrnugh‘b 0589 mm catculqle !he wavelcngth of light uscd
S 5 B8

c). wme a ndteon optw’a‘l acuwt;‘

D A 201:4‘:1 lung l?be conlummg sugaf s%lﬁnon rotates the plane of rn.:o..J.rlzatlm'l by 11%Ifthe 05
& ) .

Q3

)y

'3

&
A
V

Multiple choice questions.

1) Tn Ramsden’s eyepiece the d:sta@ of first focal point;

_)-f

AN PR Ay
b) 2;{3’ & OF § & _d)@u.
& 5 Lo ety ;

2) The lens used in Huygena L L ' Q S

a) Convex

Ly £
3) Newton’s rings r}”rdueto-«-{ﬁ‘-'u- O ’d;. %cb

&

a) Polanzat@n

4) [merfereno(e of two gj\
a) Im%ame phase? S
c) «I-Qrpendlcufi‘r to eﬂcl\'gﬁhcr al::. dl;?‘ one of{ﬁ above A

g ) : )
5) . !??P ofpnifﬁ is ----Q Q?' e ) & Q@ Q§
L gy A ¥
L < t "#
g P - '
6) Gmtmg e[cmﬁgi of pl %nsmmiﬁ’) gratin ‘igj e
B‘\*’ )b $ (ﬁB? &) ab
e o

a)a

C\

a) Mono-chrumélib b) ghromanc Q c) \Contmuou%ﬂ,x d) Gamma-ray

Q'
7

5

‘t‘.?"

&

)
ght waveg{tso constmc\uw if two ﬂ“ es are -e”—‘-—-- &

X

b) Cortane c) Plal‘ﬁ‘convex‘\gk? d) tEanjn P

QA} .Qr:)

%}?lefruc%‘u;ﬁ | lnterfe@?& gg,ﬁ)oubl

b) .Iiﬁopposlte.yrﬁ’nse 3

: L
W S

J 4 ¢ ~a
b) tf“ AROR 0 8 BT

)
o]
ORI

‘v

b"‘

e Q
el 7) If hgh; is mcldenr "}ong DP)}G axis thm}kﬁenumena‘x}f of dnubéh mfracuoncl's ————
a};:Absem »\

b}} Prem:qggo }" Doubled;J )FTane

A e
8).'In Lorentz’ half shade’tmlarimclcr source Qfﬁght used; ;s e L

; > <<,- ng 5 q <
T 9) C nlours ofth.ln film msuff from --—.:k-- Q" ‘,c‘-‘_b‘?
u) DIS]JEIS]DI‘I of l1gﬁ"| [ ,_():;‘b) Intc{fgrcnoc of light
¥ -¢) Absorpt:on oﬂﬁght ‘\.f—*\ Q»;“ d) Sc'atering of light
*. o Lf}'.' o‘
' 10) The pldne of po‘lunzat:oq._la that plan¢ in whichi-=semsee-nx
) Vabrallt’m occurs, \;" ‘.J;-J‘J @('b) Vibration does not occurs

c) C:rcular wbranoh occurs N

b
I‘\-‘ Pl

j" d) Elliptical vibration occurs
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et SUBJECT CODE NO;B-2026 ) & L (1) Amperes circuital law is applicable to '\;‘ -‘l?'\
. FACULTY OF iCI;:r;ICg & T;ﬁCH‘?QLOCY o S o (4) Open Loop <(b) close Lb°p &
o c. em- bt Iy straig ; losed 1
. i Examlnill:{n quembe?}December- 2(!22 3 il (c) Only straight conductor "t o (d) Bolh .open and close o:p
% oy Physics Paper-V -~ 5 : & 3 & - \}
Eleetricity & Magnetlsm 5 A3 d (2) The relation between D Eand P 15 .;t\ _:\-
[Time: 1:30 Hours] ‘ 10483 Marks: 58] 0 B=7 MD=E+] (c) b= Eo - DEp? (d) q < rog + B
o : \“3 e W O
3 B = (3) Magnetic field ata dlstam:c of Zm pl rlght angin:s toa ]cmg avire 0{ radlus R md}arrymg c\:rrentl C\\
N.B : |)w.u.rnpt all questlo : is ) ! ; \‘ S e & ‘_a«‘ £
£ ||}Use nf lugan"thmic mbie and elcctromc pockel cnl(.ulnlur is allowed. s il T g B QY nal‘x\ o Rk ,;9 4 | §
B ; e 0 o W (@)= o (d) R; ,,: S & g @Ci RS
- Iy ¢ . Qs & 8 oF . &
Q.1 107 (4) The equatmu of dccay nf charge in RC csrct\u} is given hx H‘a}* &r : & \_’5"
._ g o Vi A ;
L g ‘-,"_' ok ] we= Q.,e'f‘ & & gﬂj Q= Q.,enc G e oS ag.,%“ &
. e T ; s 7 o ) o o Wy
SR 44 ©Oe=gte & & oo, & & F I
“m ¢ condu 10 3 & B et o & 5 2
gucnc mdgcuonﬁduc to strmgh on, clor w 3 O e ) ; %
s g S el e
3 " . . | S ; 7 (5) Whlch of ghe followlng is true ,;S’ @ ; & QQ- ((4;3 )
Rt £ Ry o (c) i)‘ (“ QxR “) ﬁf{? X R) d&" Qf\f} () Bng;'.a, and b,y cé-j’ : »?’Q'
Y Y wanl o R O & oy o
&t 22 & (g\),.lr@. + lij" A-B tjw.n angle bétween A.@ﬂd Bis QL\” (g\b ngk’:
f.' ; oK ¢ ) an & CJ Al
: : : o (a) 3m/4 b) /4 /2 HE O o g
p \nng ;;ml bulhsu; gulvanumeger e 1 05 5 :’-’ g © ﬂ/qﬁ“ ( ),.%7 ‘;éc?) / ’_} Lf ) o¥ £ .;;3‘ ;;:g“*
Gl 5. - G w2 o g 2 A S0 & b‘
(dJ_ Cplcul::e mﬁBne_ xis of awTeno.d oLength IASN carry mg current ot Zamp 0s %) Dlpﬂle mmm’t ¥ fe!mm d]pole i ; @9 c;é', @L\
3§ &g‘[h@iﬁsa‘dﬂ;um ik Qa)q szl; (b) P qx 2! 4? 'd=gq x_%}l ng-?d)l’ =2qx2l
~ o . ‘.I ol ‘( \J _05 'c‘f‘-} ¥ G‘:\;
~ § 5 HTefluitorst s & & TE
: 05 . ? ( ) The umto) o A is Q '5;, J"!Q’) 4 d&-, :
St Y '_- 2 (=) A - " 2
tl}%Calcqute lhé elct!no\ 05 < o (n)\F}szm {.’;‘.b g};CfN QQQ © Ti?gc o’,.‘}‘r? G
Sy el ik £ . 3 i
' (c) Wmu ote on I,B:'txrctp P8 o Al o (9) The blux of the eﬁétﬂc ﬁeldiB _ ¢ 0.1:33
93 T oW 2 A (a) Scalar (h}sTensor 5\ (c) Vectop (g§°th aandb
i .‘_-, ,‘.«- \_,J \,,-
(1 0} The rcsol;inl frequency in sené‘\s)‘LCR cu;_?ii’t when L=1H and C = 2pF is
0’ 1000 10
w” & OF P S 0
& ,_Q/ O]C'J
5 ]
)
{f}.
CbYV
& -
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SUBJECT CODE NO:- B-2021
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Examination November/December- 2022
Physics V11
Mathematical Statistical Physics and Relativity
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Please check whether you have got the right question paper.

N.B i) Adtempt all questions.
i) Use of logarithmic table and electronic pocket caleulator is allowed.

a) Explain second order differential equation with constant coellicient of real and unequal roots 10

Q.1 a
and real and equal roots.
10
b) Derive Maxwell-Boltizmann's Law of encrgy distribution,
: = .. OR N 10
a) Distinguish betwc_e_ﬁ MaxweU-B.uILim_alnﬁ, Fermi-Dirac and Bose-Einstein Statistics,
b) Derive Lurén'lz transformation equations. ; : 10
Q2 4) What is exact differentiation? Explain, . o 0s
b) IFF =xy +xy + xy* find dF. 05
¢)  Explain basic postulates of Fermi-Dirac Statistics. 05
d) Five busons are distributed in two compartments, [irst haying 3 cells and second having 4 0s
cells. Find thermodynamic probability of the macro state (3, 2)
' OR
a) Explain the term phuse space, 05
b) A card is drawn from & well shutlled pack ot 52 cards. Find the probability for this card is 05
King vt yueen,
¢) Explain Galilean transformation equation ! 05
d) At what speed is u purticle moving it'its mass is 5/4 times its rest mss. {Vclucily of light 05

€ =3x10%m/sec)

AB2IFDFOFFTo43 201 T03F5EISLEBFDYD

& 5 o &
\C o) el ; Iy
S &7 8
- R o
e A B-2021
.'\1“‘ n.\
; - 4 o oy Y o P
Q.3 Multiple choice questions. O g 0 il & 107
o SR L R T O S
1) Order and degree of the differential equation E + (a_x) +y=x nrc A o ,,G"
. \ i ¢ A
a) 1,2 b)2, 1 c)2,3 d)3,2 ; : »

SR dy .
2) Ity =sinx llummr is

a) 2x cos x? b) 2 cos x? ci —2x cos xt

&) &
d) —2%osx. &

3) Ifudie is thrown, then the probubility that the die coming up with an even number is, \ v
0 ui & o 0} S

4) Thermodynamic probability of the macro-state (1,3) is ; ‘\ ; ﬂ*‘
a1 b)2 03 44 _ &

5) The value of probability of an event cannot be... >
a) zero b) 1 ¢) negative .d]% ) 3 ; _“1

6). Plank’s radiation law is derived using " Statistics. .~
a) Fermi-Dirac = b) Maxwell-Boltzmann " c) Bose-Einstein .= d) Classical

7) Particles obeying Bose-Einstein Smt_isiics are, & A s
a) Identical, in distinguishable with integral spin. 3
b) Identical, distinguishable without any spin, &y &

¢) Identical, indistinguishable without any spin. "
d) Identical, distinguishable with % integral spinl.
8) Rest mass energy of electron of mass 9.1 x 107! kg 1;1
a) 8.19x 10718, b)8.19 x 10714). ) 81.9 x 10716 J. d)819x 10714,

9) According to Fermi-Dirac Statistics nj; =

gl gi i El gl
patpul=1 ) edtpul+l ") en-puin d) ';(':'ﬁ:;

a)

10) According to Michelson-Morley experimental setup, A beam of light falls on a half silvered
to the beam.
u) 45°% b) 30° €) 60° d) 90°

glass plate which is placed at an angle of

AB22FDF6FFT764326E703FSE3SDEBFDYD
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Please check whether you have got the right question paper.

N.B L. Attempt all questions J
ii.  Use of logarithmic table and electronic pocket calculugons allowed
Q.1 a) Explain laws experiment for x-ray diffraction R |
b) Explain the construction and working a photovoltaic cell ) 10
[ i UR .
¢) Describe uunsli"ucliun.und working of nuclear reactor 10
d) Explain construction and working of lincar accelerator 10
Q.2 a) Write a shurt note on phulu emissive cell D 05
b) The stopping potenuu! is 2 3V for light of nequency 1x IO‘SHZ Wh:l‘t]lghl of frequency
2 % 10'%is used Jthe sloppmg pulcnhs] is 6.5V Lalculale ﬂlb value of planks constant
€) \write a short note on chain Ienc.nun f'.:- AR 05
d) calculate the energy released by the ﬁlsion of 2gm of 92 U”"' in Joule if energy released per 05
Immn is 200 MeV LA o
' OR :
a) Write a short note on characteristics X (ay spct.lru & -
b) An X-ray tube npcruled al 30kv ermlsg a cumlnuous X-ray spectrum with a short wavelength 05
limit A m:n—04l4 A"wlculale plmcks constant hife=1 602 %X 10"C andc = 3.
IU“m/s ' B ) L
¢) Write a short note on cyclutrm"l | 05

ABLILEoE Jud 3 2ok U3k sl |CB0

d)

Q.3 Multiple choice question

I
a)
b
¢)
d

—

—

&
—

<)
d
5 *L
oy
b)
<)
d)

—

- absorption coefficient is equal to the Frm;tional decrease in the mtcnsny of -

length ) \ ) ; R &

Sev

A 10 MeV alpha particle loses all its energy in propomonat ooumer L,one eloctmn ion. ﬁalr is 05’
produced for each 30 ev of energy !uss,lhe pmportlonal counter has a mtl]tlpllcaugg A-=500 ,.\
and the total capacitance hetween w:re and ground is 30pf cn]culale ﬂ:t: voltagf.pulse helghf

#
.’J_,'
3 .-'

Which of the following has the highest frequenéy’
Visible light
Ultra violet light

X-rays

infra-red rays

___ofsbsorber shee &
intensity B, o % oo \:"\

thickness & N : )
current -~ o ‘ s

If an electron can be stopped by a potential of' s volts, it kinetic em_:r‘gly is :

5 volt . Y * : \.‘.

5 Joules ’ " \ 4 )
5 call :

CF

. The phcnomenon whlch pomts townrds the cutpuscular nalure of electromagnetic ware is

Interference -

- Diffraction P &

Polarization S
Photoclectric effect
‘Energy liberated when one U ”sundergues fission reaction is
200MeV ¢® & Q"

40Mev : v

30Mev

20Mev

AH2ZFDFOFFTo4326ET03FSE3ISDECI C80




\d)

H.Jg

a} —_'Mesons A f-

Ld)

Magnetic Field

Which of the following foree is strong forc)e i ; &

of &
P,
/

Magnetic
Nuclear e
Eicctrostatic :
Gravitational

In cyclic Accelerator particles are fm’ccd by

Electric Field o " 3 A

Gravitational Field

Electrostatic Field L )

A Cyclotmn uses r.wn decs whilc there is nnly dee in a synchro Cyclotron

{
Oy

Four - j

Neutrons and protons commonly knows 88, o, A

S ) Y :" 55 : A
$ions A & . \ A
}Q‘ The slrength of phatoelectrlc current is dlrectly proportmnai fo
\?\ a)
i

Threshold f'rcquem:y
c) None of Thme <
Intensnty of nght S

Inlensily of mcldent light

AB22FDF6FFT64326ET03FSE3SDRCICRO
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Total No. of Printed Pages: 3

|Time: 1:30 Hours] ‘ X

Pleuse Lheck whethe'r you havo goi thc r:ght qucstmn paper

N

N.B Atternpt all quesnons &

2 Use uflogm'lthmlc ulb!e & elecq'omc pocket calculalor ls allowed

23 e o [Max, Marks:50]

Explain the internal structure & action of a JFET. How wlll you ublum its characteristics? 10

Q.l a)
b) -Draw the qm.un diagram & C, h Alnphiu.r Explain its wurklng &  derive an expression 10
for its voltage gain, L ¢ _' :
: I. Pty R S .
a) Dlscuss lhB wurkmg pf munustable muluvlbrulur usmg transistors, Druw the necessary 10
> 'wnveforms V
: <& "b) 10
i Vqs & Vp .Cv’ ' & & 05
<) D:scuss lhe basm pnnclple of osc‘l]alor Q;'-". o~ ot
d) Detenmne ;he frequency uf u.lnlll_almn fonsnble mult ibrator if R=10K {1 C =0.01uF 08
i _._\. .:_\‘--. OR . \: H \,\ 7
a) Descnbe Ihe ﬁ'equency response oi‘ RC coupled srnplliler 05
1_1) (.all:ulnle Lhe oulput of non- quﬂu'l.g amphﬁer for values of Vi=4v, Rr= 10K (1 & 05
Ri= 50 K ﬂ N :

| TDISDCSBIS730761402FSCEIAOK 1K1 D4

i I e

Q3

modulating slgnal of 4 KHZ? y .g- v o

ok ) LY

) ) L
Multiple chmce quesl:ons (All:mpt al! quesnnns} ”

1) Ina transistor, collector current la contmllcd by 3

A. Base current S :

B. Collector voltage

C. Collector resistance . ) S
D. None 0!' 1he above o ; .\f‘.
2)" & zener dlode is alwnys X connected v

YA, Reverse C‘ , 9
B, Forward n =
__-C Either. révzrse of forwu.rd S ;
D, Nnne._of the aboﬁ \L"‘. \.1\,“
; Pt \_\.: \T‘-
r3) A ccnmn transistor has le=15mA &1 —167;:&,13 foritiss
A 0015 BEIE S Cm < D170
©4) Which L! hlgher gam pruv:ded by CE conf' guratlon\ .
A. Vo!lagc ¢ =
B.. Current - 35" Q S
C. Power.) o
D. Resistancc ‘ o
) _“‘
5) The value of negauve feedback frdcnon isalways_

A. Less thari one
B. More than one .
C. Equal of one - a
D, None of the above -

y

7 @ TDT8DCSBT5730761402FSCE1AOF1FID4
oy A



) The best trequency n:spunsc is ol'

A. RC, : \
B. Tmmférmer
C. Direct { <
s Nonen,t the above - - . R G

7) The lrequency ot qsc]!lauon fm; Hartcly oscillumr is gwen by oy

8) -Ln o phnm sl'nf usclllator we uQ 2" RCsections .
SHA qu ey :

~_ B. Three «
C, Fou: !
S £
o y ) L L
Modu[l lonudnp: in
A, Mﬂmlm ; 2 -',.'-3' :
B ‘Radio. mgeiver ; «.I'"

€. Between :ranarmlled radlu raczlvar X
D. Osclllalor i ;

IU)A currier wave of 100V is mude lo vary between 150V and 50\" by the signal. The

percentage modulation is

A Wﬁ%i
B. 50% , - X
C.160% 3 ;
D. :

) D

X T L7 TDISDCSBISTI061402FSCEI AGFIFIDA

B-2033
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< Y pead Ay
: G : i \.\5' o
Total No. of Prmlcd Pag:s 02 et & ) State Heisenberg's principle. Obtain uncerla!rrtym nme and encrgy & o
i SUBJECT C’ODE NO:- B-2017 Q (©) < gt
FACULTY OF SClLNCE & TECHNOLOGY i ; LY An electron has speed of 500 m/s wulh an accuracy of tl 006%: cnlculate the certainty: with whlch“‘ it
BSc. T.Y (Sem-V) % . W (d) we can calculate position of electron. - oy L & &os [ F
C g Enmlnallan Nmfembermecember- 2022 o g & s _.OR \-t"-:'h Ly f’E_f \ '.-ﬁ‘
4 ; " Physies l’aper-xv gL e 2P Explain plank’s quantum pustulateﬁ x_-"‘ 5 _\(:“ o _\;.,-\‘
: (Chs;ical & Quantum Mechanlcs) : y Pl a (a) Y Pl Y 05
[Time: 1:30 Hours) e o Phs) |[Max. Marks: 50 The work function of sodium rneual is 3. ZeV What is Iungesl wavc lerlglh of light thil‘can cause;’ :
R e ST \ ,' o s - (b) photoelectric emission from sodium. ¢ o 05 - A
Please check whc!her‘you have ot the right question paper. e n ; =\ \__\ _; # ‘%'7 & ee) ? : s
o R ' i ' - Write a note on expectatmn vah.:e o : & &F
N.B i) A]l que-anons are ;:ompulsorx : g X " \ (c) o A 7 ) b“ 0%
: n} antir: to the nght mdlcm: full ma.rks o _ Calculate the energy d:l‘fewnce bctwccn the gmund sr.ate s.nd the first cxcnted state for an ,_gf
v (d) electron ina box of‘length 14°, % i Y & k'.?5”' 05 v
Given datate okt Gt 1 AifQun i N Lk : ; Q.3 Multiple choice questions ) :-\ F 10
k'l 33"10":3”'( A L pR R & . 1. The rate of change ofangularmumcnrum is : 3‘ &
V' R=8; 31x]011/k mole K NI e g % a) Torque \b) Moment of mc‘r(la c)-- Acceleration d) None bf' these <"
ua—4q>x10‘ Wb/Amp &% : o < PR 3 &
Ol m.;: & & ; 2 Lugrnngum s equnt:on are apphchb]e when: the system is o :"' o
; h&6.63% 1024 S ’ & .a) Conservative S 'b) Non conservative c¢) Linear o d) \Botha and b
AT he=9.1X10% kg e A : $h S ER s Y4 C‘
& '\‘: T:\lrf 1‘3’:14:{(): s A DAY lma wprmnts o & &
. e \ iy _ ot a] Wems lnw -b_) Planckl law _r“c) Ruther Ford law d) Hook s law
Q 1 (a) Usi.ng NeW!ans Jaw of rﬂbliun. dadl.lce the bonhewahon ti'teonm of lmear momentum, angular 10 ald D o o
e 3 "4 The abmrplwe power of a perf\ectly b]ack budy is - &Y e
! Tnomentum‘and en_:rgy for the motion of a;?amcle : ‘ 6 ) o) Fay 080 & b) do & °2-.:-T‘ Yero o Pl
' ; Wein's displ A Law fromplaaky. 10 S > By : 9 & i
(b) 8:::m an cxp:_c;mon of plank 5 radl_ tLon Law Deduce em s dlsp accmen Law from p a S Al 5. fhe de—Broghes wave[en g(h i ndepcndcnt & &
- ) a) Mass : ‘b) Vcloclty ._.L‘t‘ ' ¢) Momentum & None of these
( -\\_, ,x;
;6. The concept of dua]:ty is fi rs!]y pmposed by y
a) Taylor A b) Emstem < r:) Do-Bmglles d) G.P. Thomson
(b) Expleun the term upemtur Derive, an éxpresswn for . ) 24 oy e
T Fnr a free particle polentlnl energy is <
i Ltnear momentum operator - . (i En operator, P EnL i
D e ) gty ope Moo & 0P D g @ -
Q.2 {n) What are constmmts‘? C]ass:ty the constraints and explmn any one in detail, 05 by - &
(b) Fig. shows a cylinder of radius *a’ and mass ‘m’ rolls down an inclined plane making and angle 05 8. The wave function must be_____#__'_ o 2%
0" with the horizontal. Sét up the Lagrangian and find the equation of motion. a}. Single vg_lued b} Ccmtmuous /') Finite d) All above
? : b ' 9. Operator form the time dependem Schrodinger equation is
a) Hw= Y b) Hlp— Eu‘: c) Hy=A d) None of these
-=- 10, The pmbﬂ‘bl]ily of fi ndmg a pamclc in a distance dx around a point x is .
O Yt b)Yyt o) wy* ) ¥
¢ i % < o 2
A © $BCC245672679EEEFEGAB46126EDBO0S ¢ o @ % 8BCC245672679EEEFE6A846126EDB00G
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SUBJECT CODE NO;- B-2018
FACULTY OF SCIENCE & TECHNOLOGY
B.Sc, T.Y (Sem-V) '
Examination November/December- 2022
- Physics Paper- XVI
. {Elect(odynamii_:!)

|Time: 1:30 Hours|

N.B o i) Attémpt al quashéns ;
. ii) Figure to the right md:cg]e

Given uo = 4 X 10-18. Lmits= 0

€0 = 8.85 X107 §, [ Units

Q.1 a) Sm:c Gauss s‘[aw in electrosmm.s and hence derwe an expressaon for curl of E.

b) Derive Mmr.well ] equahon V D= aﬂd VxE= -;-F
i .,._,-:.. o, P ‘I__‘ OR

) State Maxwell’s equatjon for EM waves in conducting medium derive wave equation for
magnetic field.
b

—

Determine the boundary conditions at the interface between two media for vector B and D.

Q.2 a) Derive Poissun's equatiun using differential form of Gauss law.
b

-—

A wllduutmg (.yllndcr haymg charge per unit length of 0.15 X107 coloumb per meter and
radius | Smm ﬁnd lhe electm. lle]d lmensny al a pmm Im from the axis of the cylinder.
¢) Define poyntmg vector: Obtam a.n expresslon for puyn;ing veclor.

d

-,

Calculate lhe valug of poymjng irector [Qr\200 wal{ ]amp at a distance of 2.0m from it.

Poa) Explam mumal mduc (
h) 'I'he mdqctorhas mducmnce of 0 6H nnd enmea the current. The current i is decreasing at a
um!'qrm rat;: [) QdNS tmd I.hr. self’ 1nduced emf in the circuit.

<) Slate Kmemanc and dyn&mnc propemes of reflection and refraction,

B-2018

[Max. Marks:50]

10
10

5 N
medium is 1.35. find the refractive mdex of denser medlum ¢ f‘-’ @
. 3 o \;, 'L\
Q.3 Multiple choice questions ; & ‘ \o
1.

) Chargc

The clectric force experiented by a uml posmve chnrge plnced at that pnmt is callcd as the
intensity of -—---- 3 2 }

a) Electric field c) Electmmagnetlc ﬁe{d

b) Magnetic fi eld d) Noae o thes B o5 R

ni i 1 # -‘. _ \\:. A
a] zmﬂlu ‘_:-_-]'z’"'zfn % ¢ <
b) Znrey d) Nor,:c of these .~

A

According to Gauss theorem lhe ﬂux mrough any. surfnce enclosmg lhe charge is

4) q.€ ) o€y o AT ol \\\
b) Ei d) None of these' (o A o
o v » 1 ‘\‘ - e
. : e &
The rate of changs of dlsplucmncm vector D wllh time is cnlled ------ o

a) Displacement current c) Current

b) Conduction current
! e S

“d) Disp_laé.ément &

=

Lenz’s law i is a consequence of the law of cunscrvatmn of —

\\

c) momenrum\kg o L
b) Emergy  d) Lines uf-fo}ce 2 _.\.“\
[ Y - < “.'
o g AN

5 s

.~ ‘Which of the followmg gives d:récnon of pmpagatnon of wave

a) Hx n o) E x E ,
Sl =) L
bYExD & d) H'X o)
)
} 2
On 8BCC245072079EEEFE6A84601 26EDAS00
P L4




7. The rate of energy flow per unit area or power flow per'uﬁit area et A
) ExB - oFxD
by ExH .. . d)DxH .

8. Elcclromugr!c_!_ic wave travel Ihmugh. :.—-;
a) Conducting medium ¢) Non conducting medium
b) Vaccum d) None of these
Y. nysindy = nysing; represent ------ law of refraction.
a) Snell'slaw; ~ “’c)Momentum s -
b) Brewster'slaw d) None of these.
10, 'I"he. lluﬁnnl_ édmponént.of memee I discontin_uo_u_;l across the interface.
a) Mametil_q._'quucrj'élh e & 6) quct.rié'displacgnienllﬁ ¥ T
&) Eleetric field B

b) Magnelip'iniéflsitfﬂ A3
p Sl Nt

T

¢ s .\_\._ ]
% |, '.. [
.
3
s .., BBUC245072079EEEFE0A¥401 26EDAS00
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: BSe. T.Y (Sem-Vl) &
Enmlnltjnn Novemherfbeeembsr- 2022

Jo

; L | Physies Pnper-xx 9
(Non -Conveutlunnl Energy Sources and Opticnl Fiber)
|Time: 1:30 Hours) S e ,_k_. b c-, rr & ¥
e I i S

Pléase ch;ck wheiher you have got the rsght questton pnpcr
N.B <0 1)y Solve alt Questions | o )
o =2y Draw the neaL dlagmn whenevcr nl:ce‘!:sa.ry

Q.1 a) DISCUBS m dclall
demerm :

y B) Exp!mn wnh
__gbsurptian
n"‘ ?

o ‘-"a) What is npncnl

0-2\'-""

"c) Whnt,do you mean by i g &)

i) . Wind farm u) Fropeller i) Wind mill iv) wind turbine generator unit

d) Caleulate numerical’ aperature and acceptance angle for symmetrical fibre having refractive
index of coré as 3.5 and that of cladding as 3.45 surrounding medium is air (uy, = 1)

e B OR
ok 3 )
u) G:ve rnerits md dsmems ol‘sturagc battenes
b) Dlscuss in brléf cmem of opllca] fi bne cnble selection
oy c) Calcu]ute mimumé’ower of a&blu cell glvmg short cm:mt current 4A and open circuit

2 o voltageOﬁV N

B-2030

[Max. Marks: Sﬂ]

10

10

10

10

05
05

05

05

05

05

05

Q.3 Choose the correct answer

1) Ocean tides occurs dug to ==s-s=r=-==- o
a) Gravitational force b} Etectrostnuc force e) Magnetlc }orce d) ﬂucle&r fa
I = \ 'J"
2) In fixed dome type dlgester biogas: plam the dlgester and gas cu!lectqu are ---«Q:\
a) Enclosed in same chamber .° £ v Ag &
b) Enclosed in different chamber X o R o
¢) Connected to each other -
d) None uflhesc o ‘-g*

3) PV solar i.cll s are the smdm'd source ofpnwi:r for ——smscmeme 50 B . ? L
a) Space vehlcles o b) submannes c) Radio cummumcntmn d) Nuﬁe nf thes:v\
,\.. "'" .:“ \‘ “‘t‘-‘ -:7
4) In intrinsic semlcnnductom the fermq ‘energy is ---------o!' bnnd ga[iéhm'gy S o
a) One half W b) one ‘third .¢) one fodnh Y d} one ﬁl’t
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5) Opucal ﬁbre was mvented in year -------- 7_-‘—--- " ) it o)
7 a) 1950 b) 1970 ) 1960 < d) 1275 Q\'- L7 &R
R
nght is gulded within th% core of a stcppcd mdcx fibre hy Memneemnangiyanan oy
) Refracnon b) mﬂecuon Q‘ c) laml internal n;i'lectwn < \d) d1ft‘ractinn

6

—

7 75 For fabrication of hlgh]y pure opucal fi bres whlcl'q uf' the i‘ulluﬁmg techn:que is pn:fcned
: a) Extemnl CVD b) [memal CVD 7€) AVD.( & = d) None of these
\\"-' (o)
8), As per the norms OFC should be. I'ald ata depth of --a----—--«the road surface.
a) 15m b) Im C)lfect o d)lem\

L\‘ 4‘

5 9) Refract:ve mdcx of graded mdex opucal fibre -¢—~—-——*‘--nutwards from the axis.
) Increases gradua]ly 'b) Decrenses gmdually c) hoth a&b d) none of these

.

10) The clccimns in the outer mosg she]l of lhe atom arct:nl]ed e
a) Free electrons ®) o L,
b) Valence electron % Lol
¢) Conduction electrons’ 2 L
d) All of the above " ) g
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