
Subject: Physics Paper: I (Mathematical Methods of Physics) Time: 3 Hrs. Marks: 100

!l

NOTE: Attempt F|VE guestions in all, selecting at least TWO guesfions from each section.

SECTION - I

Q 1(a): State aud puove Gauss'divergeu0e theorem'

Q 1(b): Show that iu spherical polar coordinate systern-'-) / + 
O) : V (*) where,r,0 ancl 6 arc spherical polar coordinates.V x [t:os0 V

\ '/ -' \l-',

Q 2(t): Chcr:k whethe,r Aro'= ( 4- -'''/t'^ \
\ -nrt2 ;{' ) 

are ttre coruPonents of

a sec.ond rank tensor $r 2-D.

Q 2(b): Define a tensor. Oi".lro outer and inner products of a carteian
tensor. E'ryIain each with an ora.mlple.

Q 3(*): Using Laplrrce Transformation, solve r" +n2 u: asin (pl)i
CI(O) - !rr'(0) - 3, where un","Po and rratr ale real constants

Q S(b):Finct the Fourier Cosine ancl Siue transformation of. e- fl'.

Q  (u): Derive the Rodrigue's formula for tlre Legender'polinornials
pn@) - h#(rz -L)"

Q  (b): Evalute Pf (*), pt(E) at s: cos g, u:sinO

Q 5(a): Fbr the Be3sel's function, show that

*tfr-".1,(r)l : 
.*-n J,n+l(s)+o"

Q 5(b): Prove that e-_ t (t-*) : I Jn@) tft
rD:-@
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SECTION - I!

'Q 6(a): For the eigen value problem
-y" +,Ag : 0,whele y (0) - 0, g Qrj * 0,
',:obtaiu the set of eigen functions and values. t10ltq O1f1:Fiud the Green's fi:nction for the operator
rr = -# -4,in th region [0, 1] rrnder the boundary conditions

,C(O):0anclG'(1):0.
\: Q 7(a): Provc that u@.,il - e,Casy is harmouic.
*'Firrcl iLs eofrespoudiug I as weII.
i, q Z1U1r In the quantum on, we eucounter the
i' iaentry (m)'o : u-rb cot-lo in which rs,rr and rb* are real.
' \rerify this identitp

' () B: Evrrluote Che f<lllowing integrols
2r *oo

i)/ ffidoit) | Wxtu,*>o,a)0.
O -oo

:. Q.9(a), Usiug tenscrrial notations, prove that
**r(7 . 8) : (aaB)Z- (au,i)E +(B V) 7-(?,V) B

Q 9(n): Find the in,'erse Laplaee transfnrm of ;qftqf

[10]

[10J

[10J

t10l

[101

[20]
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Physics Paper; ll (Classical Mechanics)

UNIVERSITY OF THE PUNJAB
M.n.,M.Sc. Part-t Supplv-2020&Annual-2021

. Roll No.
ll tot tllo a lt a al a aaa a a'

Time: 3 Hrs. Marks: 50

&r.

NorE: Attempt FouR questions, serecting at teast oNE question from each section.
All Questions carry equal marks.

SECTION - I

a) Explain the Holonomic, Non-holonomic and scleronomic constraints with
examples, at least one for each.

b) Define the virtuat displacemenr and generalized coordinates, also explain widr
cxamples.

c) Derive the expression for D'Almbert hinciple by applying the principle of
virtual work

Q.2.

a) Find the force law for rhe object of unit mass movrng rn a logarrthmic spirar
orbit under the central force fleld gven by

r=keq(90)
where k and p areconstants.
b) Also find the total energy ofthe orbiu
c) Calculate the angular moment and torque of system.

Q,3

4.5+4+4= 12.5

P.T.O.

a) The Lagrangian ofa system consisting on a maslr m is suspended by a spring with
spring constant k in the gravitational field is given by

t = i-G, + rrtir) + mgrcoso _itr _ rJz

1vhe1e 
in Lagrangian rs is constant and r = r(t), then define the number ofdegree of

freedom for that system and atso catcutate ttre aI possible generalized .no,n"nt-..

b) construct the equations of motions for rhat systems by using Euter-Lagrange
equation

c) Solve the equation of motion for 0(t) with approximation of smalr angulardisplacement, 2+6+4.5* l2.S
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Q.4

Q.5

Q.6

SECTION - II

a) The tmnsformstion equations behreen two sets of the coondinates arc

P - - tan-l9p

ShowthatQandParethecanonicalvuiablesifpandqare
b) Obtain the generating function F ttrat generates this ransformation'

6+6.5= 12.5

a) Construct the equations of motion for a system with Hamiltonian H(q1'p1't)in

Poisson bracket form 
entral potential V(r) does not depend on

the following tansformation

, P = cos-t(peq),

is canonicgl.
4+4+4.5 =125

Define the followings
(i) Poisson Brasket for two arbitrary function in phase sPac€

(ii) Phasc volume
(iil) Liouville tltoorem.

Show that if A and B are any two integrals of motion of a dynamical system'

their Poisson bracket is also an integral of motion'

Show that the Poisson brackefs are invarimt under the canonical

fiansformations' 4'5+4+4= l25

a) Construct the HamiltonJacobi diffhrential equation Ft * object of mass m moving

about a fixed point on curved path (clrcular motion) rnder the central force with

potuntirf ensrgy 3, here k is constant, at any time the polar coordinates of object are

( (t) ,0(t)).
tii;iliiir Hurnirton Jacobi differcntial eqtution for (0 and 0(t)' 

6+6.5= 12.5

b)

c)

Q.7
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u.n.m.sc. Part-l Supptv-2020 &Annual-2021 :.::;::...:.:........:
UNIVERSITY OF THE PUNJAB i: Roll No. .,............., r

Physics paper: lll (euantum Mechanics) Time: 3 Hrs. Marks: 1OO

NorE: Attempt any FtvE guestions, serecting at reast oNE question from each
section. A/I euestions carry equal marks.

Section I

Ql. (a) Write dorvn following quurtitics in operaror form?

(b) Dcfine rh€ following terms.

(i) Linearmomentum.

(ii) Angularmomeuhtm.

(iii) Kinaic enerry.

(iv) Totdtfiergy.

(v) Position"

(c) what is the time evolution in qrunfum mechanics? Dcfine stationary staEs 8nd tincevolutionopemtor. (l0rl0)

Q2' (a) Derive equation of continuity. ttrow it explains coucrvation of particle 0ow.

o) considcr a particlc noving in onc dimcnsional box of lcngth .a,. cslcutd' the
prohbility of ftrding ttre particle in regiou 0<x s I for rhc stares n=l aod n=3. (10+10)

Q3. Consider a system whose rrave firnction is given by

u=fur +z1,tz+$vt
rvhcre ryI, y2, aad y3 are all orthononmal fimctions.
(i) Show tlrat wave fiurctioo y is normalized
({i) Calcutato the probobility of finding thc system in each state of yl, y2, and V3.(lir) WhEt about tout probability?

o) DcfiDc srpc'rposition principlc. what is it'e physical sigrificancc? Explaia withhclpofexamplcs. (14+O
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SccrimII

Q4. Solve thc tinc indopendent sclnodingcr wavc cqrdim f91 a potartial woll for ihe cac PVo

rr(r) = ffffi;.'J:j)
CabulEteRcflpchDco andTramsmithtrceco€ffici€st&/\llo rhowthnt sm ofrcflcctim md

uanmlssioo coofficieols ls cqual to ona (20)

Q5. (a) Obuin eigGn vatues dlz EDd Ia.

(b) Vuify trc following cmuation reladoru of pauli spin natriccs'

(i).[caoy]- 2lor (ii). [ov arl- 2l or (it$'[o1o.p2lov (1OFl0)

Q6.(a)Considcraket l9 ) andbro < Olwhcre

'-,=(;'i;'),",= 
(6 -r s)

(r) Finl cmpleo< corjugalc and EoosPosc of lry' > ail < Ol'

iiil Calculdc < OIU > aod< t lo >. Alcthoyc$al

(b) Diffe$ilfttc betwecn degffic ad noodogBnecUc sffics'

(c) Show &at excbmgo operatorcmnutcs ctilh Haniltmiaq (8+4+t)

Secdon III

QT.Whalarc exactly ad noo*:cectly mhro able sy*cms? Defircthc trm pcrtnbaion d giw

attilooorptio.oft'rmeiudepcndelrtpcrnftaionthaoryr@firstordcccorrcc*ionofcffigT
aoduavc firnotion? e0)

Qg. Esdrrlle lr cxci&d sElc encrgy of one,-dirensiolll hsrmonic osciltstor trtbg vafli@l
mctod. GincntM

a =fi+f,nw'# , ,r(r) = Axed (20)

Q9. (a) Discuss piCIres of quantum mochmics? Arc fuy cquivrlent o caph odla?

(b) Uso gcnoalizod rmcorraimy rclariono oUtaintounccilaintybctwom E sndt

wuer=e*
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Physics paper: lV (Solid State physics_I)

UNIVERSITY OF THE PUNJAB

NOTE: Attempt FOIJR questi.ons, 
""l""tirg J"it ONE question rro^ """'ffi.All Questions carry equal marks.

Section - t

Q'l (a) Erplain differurt 6pes ofsymmety demeae in cach ofthe fo,rteen Bravais r*,c€ (g.5)
(b) calculm the lnrerpraor rycrs for (32I) ptanc in simpte oubic ranioe with in*rarmicspacing a .. 42r A, abo carouratc i"t -ti"riJ ip."iil *t* io,urprr* spacing Ie (r t r).(4)

Q'2' (e) Wha do p, moan by Brlllouin zone? Draw wigner-Seits unit cells for thc folloring
lariocs: (i) An obriquo ratticc in trvo dlmcnslons, (iD a bcc laticc srd 0ir) an fcc rmicc rn
thres dimengiong (5.5).

(b) Expldntho stucfirc factor of the fcc lattice and atomic form frctor. (4)

Q:3 (a) Dtsess X'ray difEaction in contcxt of stuctural characterization. Ileline rociprooallatice vecton, also link the condition for di ction. (6.5)

*'ffiH,[: A* ffi t H'*g,I;x :: ;;5;ffi s4o A re ronectcd aon the

'Q'+' (OfrpHn olasic complianca and stiftress con*ints, aho aiscu$e elastic encrgr donslty,and ctiffirc$ constant ofcubic crystals (g.5)

(b) Draw a rcgion offirst Brillouin zone, also define group velocity (4)

Section - ll

Q. 5 (a) Discuss the advcnt ofs.perconductivity and rts occ.rcaco at various tempcran,ts" (3)

@) What is Meis.mer offect? Classiff tpe I and type II supcrconductors. (9.5)

Q.6 (a) Dsscrrbe rhe wavc equatton of er€ctron in a periodic potontial and tho oonscquoot
reta&mcnt ofBloch theorern. (g.5)

(b) Dofrns poinr dcfects and vaconcies. (4)

Q. 7 Writc shoft nores on thc foltowtu & (d.5 + O

i. Thermal corductivity of solids

ii. Parunagncfic suro@tib ity of conduction electons
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Time:3 Hrs. Marks: 100Subject Physics Paper: V (Electronics)

NOTE: Attempt FIVE questions, selecting at least ONE question from each section.

QI

Q.3

Q.4

Q.6

Q.2

Q.7

C[E

c[5

Q.s

I

1 
(a). Derive the expresslon for ripple faclor ffi and V6s in a n (pi) filter conneded b a

fullwave bridge restifier circuit.

(b) DeterminE thE ripple fador for a full-wave rectifier circuit with a rr fllter at 50 l-lz
frequency having; Cr = Cz =50 lrF, L = 5 H, R" = 200 O, la" = 300 mA and V.

(a) tletermine,he ogression for cunont gain, voltrge gain, porer gain, input and
output reeiBtanc$, when a translstor is ulad eB a common collestor amplffier.

(b) ln C-C ampllller load resietencg R = 15ffi O, hr = 1.8 KO, gm iE O.O1g mho, h,"
and ho. are negllgible. Find A* Ab, Rs and p. G. (dB).

(a) Draw tlte c-ircuit and derive.the.eprwrlon for colledor oun€nt and stabiltdng
ratlo in a four lasisbrs bias circuit.

(b) tletarmine the design values of ttre redistances for the four resisilor blas circuit
wtth Vcc = 20V, lc = 6,7 mA and hre = 00, uslng the usualcircuit assump0ons,

Sec llon ll
(a) l/Wry the gain of RG coupled amplifier reduces at low frequency?
(b) Dlscuss ths high frequency response of R.C coupled amplifier and determine

&ou and phase angle e.

(c) Deline Mille/s effect. Find out Mlller input capaciEnce Cr, for a transistor rutth
fu= 38 PF, Cu= 4.0 pF, hr= 950 O, ho=j90 and Rc= 1.2 KO,

(a) What are the differencss between a BJT and JFET?

(b) Eplaln the constructlon, drawthE synrboland working of n+hannelJFETwitr
the heh of ita characteristics.

(cl Urhy JFET cannotwork in enhance mode?

(a) Discuss ure advantages and dlsadvantagee of negative hdback.
(b) Howthe gain of an amplifier can ba Sbilrzed by uslng negative feedback?
(c) t4ing he bloej< diagram of tsEdback uo havs A = 50, g = 0.03 and VJ = OV.

Flnd Vs, V' and A,
Sectlon llt

(a) Wrlte he conditions of sustained oecillation.

(b) Draw the clrcult, explgil the working and find thE rclation for frequenry of
pnaclical Colpitt oscillator.

(c) ln a Colpitt oscillatorCr = Cz = C, and L = 150 pH. Find C when f = 1.S MHz.
(a) Explain the working of dass B push-pull amplifter and find its maximum effidency.
(b) What is ctosa over distortion and how it is etiminated?

(cl A hansfonner is mounted on an a o speiker. The tums rafio b 12:1.
VVhat ac pimary resistane willb6 prasent

Writs a note on any two of the following.

(l) Gonstruction, symbot and worklng of zener and LED diodes.
(ll) Darllngton oompound transistor.
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