INTRODUCTION
PAST PAPERS

Quanta

BS Physics

PAST PAPERS

s
m
-
=
e
=)
]
e
m
s
-]
o
=
m
s
-]
=
O
>
F
v
=
<
2
7]
(/]

Boo ort Questions with Answers Solved Problems
les, and Multiple Choice Questions fMCQs)

Kk Includes: Sh
Solved Example

Dr. Abdul shakoor

< 0313-—7899577
Dr. Syed Hamad Bukhari

] www.quantapubﬁsher.ccm .
. 0 @ P Quanta

For Online Order

[
&.0313-7839977
tapublisher.com BooOK PRICE ‘I

METH
0DS O F MATHEMATICALS PHYSICS

Quanta Publisher




UNIVERSITY OF THE PUNJAB PAST PAPERS

UNIVERSITY OF THE PUNJAB . Roll Now covreeeeneeene

Fifth Semester 2018
Examination: B.S. 4 Years Programme

PAPE : Mathematical Methods of Physics-I TIM;Z ;ll‘;l;:)l(\;’!ﬂllz 30 mins. ~.
Course Code' PHY-302 _ __MAX. :
Attempt this Paper on thts Questmn Sheet only.
Instructions. Attempt all questions
Section-I (Objective)

" Fill in the blank or answer true/false.

Marks=10

1. An arbitrary tensor of is neither symmetric nor antisymmetric but can always be written as the sum
of a symmetric tensor and an antisymmetric tensor. {True/False)

. $(P(z,v)dz + Q(x, y)dy) = [] (%‘5 = %';3) dzdy {True/False)
(=] R

.3. f(z) = 2% + z is an analytic function. (True/False)
. The function f(z) = %5 has a removable singularity at z =0 (True/False)
. The function f(z) = z(e* — 1) possesses a zero of order 2 at z =0 (True/False)
. Xf 2 = 10 + 8i, then Re (£) = woremecerviiranisscnens
. V.(Véx Vi) =
. I e® = 24, then 2 == ....ccccvvecranrceracrscnracens

10. The process of contraction of an Nth-order tensor produces another tensor of rank........ooooiiiniiian

PAPER: Mathematical Methods of Physics-I TIME ALLOWED: 2 hrs. & 30 mins.

Course Code: PHY-302 MAX. MARKS: 50

Attempt this Paper on Separate Answer Sheet provided.
SUBJECTIVE TYPE

Section-II (Short Questions)

. Show that {e;} and {e;} are reciprocal systems of vectors.
. Expand f(z) = e%/*in a Laurent series valid for 0 < |z|.

i
2
3. Show that z = 0 is an essential singularity of f(z) = z3sin(1/z).
4

. Show that r = p&, -+ 2z8&., also prove that ¥V.r = 3 and ¥V xr = 0. (Note:

r = pcosg, y = psing,
s |

n
- Using the calculus of residues, show that f cos?" 6d8 = T ,?':‘,! ,n=0,1,2....
a

Section-II1I

1. Ewvaluate
f’" cos(38)dd
1]

5 —4dcosé@’
Evaluate
z
——d
-f;z—zq-4 219"
by using Cauchy’s integral formula.

By considering the derivative of the second-order tensor T with respect to the coordinate u*, find an
expression for the covariant derivative Tj;,x of its contravariant comnponents.

The electric field E = —V¢; this is derived from a scalar, the electrostatic potential ¢, and ha.«s
components £; = —z£. Show that E is a first order tensor.

Find the circular cylindrical components of the velocity and acceleration of a moving particle. (Hint:
r(t) = p(t)e,(t) + z(t)é and £ = pcos ¢, y = psing, z = z)
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G.C University, Faisalabad
Final Term Examination Paper, Fall -2018
(For Affiliation Colleges)
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Subjective Part
Subject: Methods of Mathematical Physics-ll Course Code: Phy-502
Class: BS (PHY)6" Time Allowed: 150min Total Marks: 30

Name of Student: Roll No:

Note: Attempt All Questions.

Q#2 Solve the equation of variable mcthods

1 02u
c2 a2

Q#3 Find the Laplace transformation of jo(t)=
Y iy cos(tsin®) d@ also find Laplace transformation of
n-0

jo(at)= where a>0.

20 where a<x<b , c<y<d and <O0.

Q#4 Discuss the any three Special case of Euler-Lagrange
differential equation.

Q#5 Find the geodesic cure of cylinder x*+ y? +=a?.

Q#6 Use the Fred Holm series methods to find the Resolvent
kernel of Reduce the boundary value problem y**(s)+sy(s)=1,
y(0)=y’(1)=0, to Fred Holm integral equation.
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Q.2 Solve the following: (5x4=20)

w1 Show that an arbitrary tensor (neither symumetric nor antisymmetric) can always be written as sum of
A Hymmetnc tensor and an antisymmetric tonsor.

% Evaluate the surface integral / -g'a.ﬁ, where & =i and § is the surface of the bemisphere 2% + 4* +
F=g'with: 20
\_ & Show that the quantities g, = e,., form the covariant components of a second-rank tensor.
9/ Determine the arder of the poles of f(z) = 422

¥/ Bxpand f(z) = 7Ty in & Laurent series valid for 1 < |z

Q.3. Solve the following. (5% 6=30)

3'. Evaluate the Cauchy principal value of

+oo
zsinz
———dr.
xz?42)
- o
Y Prove the following identities
' ’
(e'.€')e;.02) = 6}, =T

A Calculste the hasis vectors e,, e, and ey. Also compute the basis vectors €, ¢ and €. FurtherShow
V " that (e, s, s} and {&, s, €;) are reciprocal systems of vectors. (z = rsinfcos g, y = reinfsingd

and z = roosé)

& Use an indented contour and residues, show that

yoo 3
PV U pab 'r) i A
. - I

Suppose that C i npimwiwmmthﬁmphdwdmbmdiualdmpkmmmﬂ. i§
J MWP(:,y)mdQ(z.y)mdeﬂMmmmmmmR.thuMM

!(P(:.y)dﬂ-Q(’-U)‘l’) = fnf (g - -gi)a
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G.C.U.F PAST PAPERS

UNIVERSITY OF THE PUNJAB
Sixth Semester - 2018

Examination: B.S. 4 Years Programme

PAPER: Mathematical Methods of Physics-1I TIME ALLOWED: 15 Mints.
Course Code: PHY-307 _Part — I (Compulsor ot R

Attempt this Paper on this Question Sheet only.

Please encircle the correct option. Each MCQ carries 1 Mark. This Paper will be collected
back after expiry of time limit mentioned above,

Section-1 (Objective) Marks=10
Fill in the blank or answer true/false.

L, T“';)? 4 k? is a linear operator. {True/False)

2. (k+1N=T(k-1) (True/False)

3. F £ ()] = glw). (True/False)

. If x is a solution of Laplace’s equation V2x = 0, then Xzy = aL:éLy is also a solution. (True/False)

. Hermite equation (y"” — 21y’ + 2ay = 0) has no singularity other than an iregular singnlarity at = = oo.
(True/False)

L2 %‘j— 1- (z + y) ¥ = 0 is a linear partial differential equation. (True/False)

dx

o0
- f(z) = 3 anPn(x), where a, =
n=0

. T(1/2)=
N () R
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Section-II (Short Questions) Maréc_s:ZO
(4%
1. The tunctions ui(z) and wuz(xz) are eigenfunctions of the same Hermitian operator but for’distinct
eigenvalues Ay and A2. Prove that u;(z) and ua(z) are linearly independent.

. A different sawtooth wave is described by

1
| —z(r+T), -r<z<0
f(m)’{-zlfw—x), O<z <7

Show that f(z) = 5 Hunz)
n=]1
. Show that - - r i
7 [gro] = [gmr0] @ = Cursise) = o ror w.

. Use mathematical induction to show that

Ta(z) = (~1)"z" G%)n Hulash,

. Show that
+00 3 1
] 2%¢%" Ho(z) Ha(z)dz = n'/72"nl(n + 3).

— 00

Section-111 Marks=30
(6xS)

1. Find the Green’s function for
dz? da: .
subject to the initial conditions y(0) = 4'(0) = 0, and solve this ODE for = > 0 given f(x) = exp(—=z).
A function f(z) is expanded in a Legendre series f(z) = ZanPn{z). Show that

n=0

+1 v
N2 2a2
[ @ =32 2

Show that oo
./ e Li(x) Lm(z)dz = Sim,
0
where L;(z) and L,,(z) are Laguerre’s polynomials.

Derive the recurrence relations
I'(z + 1) = zI'(2),
from the Euler integral
I'(z) = /we“‘z“"dz.
where z is a positive real number. ’
Show that
I'(k+1)T (-;-+k) =§‘/;—F,§r(2k+1),

where k is an integer. . i s s
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! G.C University, Faisalabad
Final Term Examination Paper, Fall -2018
(For Affiliation Colleges)

Subjective Part
Subject: Methods of Mathematical Physics-ll Course Code: Phy-502
Class: BS (PHY)6 Time Allowed: 150min Total Marks: 30

Name of Student: Roll No:

Note: Attempt All Questions.

Q#2 Solve the equation of variable mr:thﬂds

102u_
2 ﬂiE

Q#3 Find the Laplace transformation of jo(t)=
rlr | ; cos(tsin@) d@ also find Laplace transformation of

jo(at)= where a=0.

—=( where a<x=b , c<y=<d and <0.

Q#4 Discuss the any three Special case of Euler-Lagrange
differential equation.

Q#5 Find the geodesic cure of cylinder x2+ y* +=a.

Q#6 Use the Fred Holm series methods to find the Resolvent
kernel of Reduce the boundary value problem y**(s)+sy(s)=1
y(0)=y’(1)=0, to Fred Holm integral equation.
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GC University, Faisalabad. A L ® Faisalabad
Paper: Physics  Title: vinthematical Method ot Physics - 11

Fyamination: Final Scmester Examination 201€
30 Class: BS{H). Semester: 6" Time Allowed: 02:30 Ylour

Cowrze Code: Pha=802 - Marks:
Rolt # - Registrations Signature
PPN e s
Subjective Part Marks: 30
She

Attenzpt all question:
n or odd or neither even nor odd? Find its Fourier series.
6

Q.No. 2. 1Is the given function cve

details of your work.

ifa and b are tvo different roots of Ju(ap) = 0 and J.(bp) = 0. Show that Bessel’s function is
4 6

orthaganal, [ xJ,(ap) Ju(bp) dx = 0.

Q.No. 4. Determine the 3 elati { rarious
the recurrence relations of the various orders of the Bessel’s, Legendre’s, Hermite’
3x2=6

function, given as under.
1. fm—l (I) i ]Hl"‘l (1) = Zj‘m (X)

iL

mP,, (X) = 2m - 1)x Py, (x) — (m — 1)P,_4E8

iii. 2xH,,(x) = Hpa1x)+2mH, 4 (%)

Q. No. 5. Show that the integral represents the indicated function. The integral tells you whicl
il R ) . ‘iich one
and its value tells you what function to consider. Show your work in detail :
! tail.

= T
cus v+ owe :\in vy

\ + “_‘_‘,

“ll‘ x =i

= Q

Q. No. 6. Find the Laplace transform of the function flt) =t (;“
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Govi. (ollege UNIVERSITY, FAISALABAD

EXTERNAL SEMESTER EXAMINATIONS SPRING 2020 | Roll No.: 672807

X BS PHYSICS (6™ SEMESTER) "
Subject: Mzthods of Mathematical Physics-Il Cr. Hr. : 3(3-0)
Course Code: PHY-502 MAX. Marks: 75(50+25)
McQs

Marks: 50 Time: 90 minutes
Choosc the correct option.

';_p Laplace transform any function changes it domain to s-domain.
3) True il | b) False -4 €) Not Always | D) Nothing to say
1' __u Valueof J'_': e‘Sin(t)Cos(t)dt

l, “ oo | & o o g
a2esd aZscd al4s
| 3) _Any system is said to be stable il and only (f
l a) It poies lies at the left b) Its zeros lie at the left of
! of imaginary axis ‘/ imaginary axis
a) Time domain function of ﬁls given by?
2)__Cos(at) sl | b) _Sin[at) | o coslat)sin(at) d)__Sin(t)
5) A Laplace Transform exists when

i ¢} it poles lies at the right

Its zeros lie at the right
cf imaginary axis

of imaginary axis

The function 1s picce- b)
_fw_sr_x_onlmuaus
6)

The lunclion is of
exponential oraer

¢ The function is
piecewise discrete

d) Both (a) & (gl_

An impuise response of the system at iniLially rest condit:on 1s basically a response to its input & hence also
regarded as

a) _ Black's functioh | b)
”

Red's function |

¢y Green's function Vﬁ) None of the above
When i« Lthe system said to be causal as well as stakle in aczordance to pole/zero of ROC specified by system
S lrarjsﬂ:_r&ncrion?

a1 Only if ali the poles of | b)
system transler function /| system transfer function transfer function lie at the
iz in lefi-half of S-plane lié in rnight-half of S-plane center of S-plane
8) Which groperty Is exhibited by the auto-correlation funcuen of 3 complex valued signal?
a) C_c-_m_mulanve property | b) Distribulive property 7 c|\/€on]ugate property [ d) Associative properly
__ 91 Whats the possible range of frequency spectrum for discrele ime Fourier series (DTFS)?
Otu2n W b) -1 LD +1 o Botha&b +~ | d)
10) V\ﬂw‘a-t-s the nature of Fourier representation of a discrete & a periodic signal?
I ;-i:\-‘[funl_lr'uouﬁ & periodic lb) Discrete and aperiodic ! ¢) Coantinuous & apericdic [ d) Discrete & perlodic

11) Which are the only waves that correspond/ support the measurement of phase angle in the line spactra?
) __Sine waves [ b) Cosine waves \_~

Only if 2!t the poles of

«; Gnly if all the poles of system d) None of the above

None of the above

<) Triangular waves | d) Square waves
12) Which kind of frequency spectrum/spectra is/are obtainea from the line spectrum of a continuous signal on the
L basis of Palar Fourier Scrics Method?

»)_Continuous in nature | /6 Discrete in nature | <) Sampled in nature | d) All of the above

13) Which types of Faurier series allows to represent the negalive frequencies by plotting the double-sided spectrum
for the analysis of periodic signals?
a) Tngonometric Fourler Series | _b) Polar Fourier Series k) Exponential Fourier Series v’ | d) All of the above
" la) Why are the negative & positive phase shifts introduced for positive & negative frequencies respectively in
amphitude and phase spectra?
a) Te change the symmetry of the b) To maintain t

h\eymme;r\; of the phase ¢) Both a & b |d) Nane of the above
phase spectrum spectrum

15; Which property of Fourier transform gives rise to an additionzl phase shift of -2n f tg for the generated time delay
\n the communication system without affecting an amplitude spectrum?

») Time Scaling [ b) Lineanty ¢) Time Shifing v~ | 4] Duality

16, Which is/are the mandatory condition/s to get satisfled by the transfer function for the purpose of distortion less

wransmission?

a1 Amphtude Response should be b) Phase should be linear with
constant for all frequencies

17) Laplace transform is basically an

= Algebraic transform | b) Rational transform cA~ntegral transform | ) Differential transform

18) Traznsformation in which function iffone space is transformed to another space by process of integration that
involves kernel is termed as

2y Algebraic transform | b)

c) Botha &b

k) None of the above
frequency passing through zero

Vi
Rational transform | %4 Integral transform | d) Differenual transform
13) hathematically, the functions in Green'’s theorem will be

.
1 Conlinuous derivatives [ b) Discrete derivatives F} Continuwus parual de'wativqﬁ d) Discrete partial denwvatives
zn;_F-n}ud the value of Green's theoremfor F = x“and G = vE s

Tl [ | T Y [ o 2 I
T T 21) which of the following s not an 2pplication of Green's theorem?

d 3

a: Solwing tyso-dimenzional flow inicgrals [ v) Arca surveying Ic] viclume of pianc figures &/I. d) Centroid of plane ligures
T T 731 Tee path traversalin calculating the Green’s theorem is

2) Clocxwise [ b) Anticlackwise \/ | <l

Inwards l

d) OQutwards

MATHEMATICAL METHODS OF PHYSICS Quanta Publisher
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I_ “23) Calculate the Groen's vaiae for the + functions I Y G = x?fortheregionx = 1and y - 2 (rgmia,.,..,n
= 5] .i0 o 3 L 2 N | d) S
f_ _ 2a)_ M two functions A and B are discrete, their Green's 5V value for a regwn of circle of radius a in l:he positive qu,.“_ra nt

T d) Da not texist y. ,:""ﬂ

T [ o - 0
25) Apphlications of Green’s thearem are meant to be .3
33 One dimensional J b} Two damenslora'\/’ <) Three dimensional ] d) Four dimensioaal
26) The Green's theorem can be related to which of the I'cllowmj theorums mathematically?
a) Gouss divergence theorem b) Stokes's theorem i Euler’s theorem | d) Leibnil2’s thecrem
27} Find the arca of a right-angled tnangle with siaes of 90-degree umt and the functions described by L = cos y and
M = sinx.
3) 0O | T 1 <90 [ o 180 3\~
28) Which of the following theorem convert line integral to surface integral?
_a) Gauss civergence and Stake’s theorem. | b) Stoke's theorem only | _c) Green' s thearem only [ d)Stoke’s and Green's l:hen.rqmv/
29) For @ non-negative real constant n, an equation of the forn (1 — x2)y”" — 2xy' + n(n+ 1)y = O is called .
a)__Legendre's equation\” | ) Legendre's polynonual | ) Bessel's equation | q) None of these |

30} The value of Legendre’s polynomial Pp{x) s ...

a 0 i b) 1 L 9 ;(3xl._1)\/1' 4 5(5“.3_31}

u) The pol,rn()rnl:ll 2x? — 4x + 3 in terms of Legendre’s peiynomialis ... .. gt
o L -127 +11R) [ a l(ar,—12P, + 117

31) \Nh|:h of the folluwmus an even function of t?
1) 2 [ | 2) asin2t + 3t |t — 4t [are® +6

13) "A periodic function” i1s given by a function which j
31 Has a poriod I*_= 2n_ | b)Satisfied f(t + 1) = — j(i) | oHasaperodT =m | _arsatisfied f(z + 7) =

32) The Fouricr Transform of a real valued time signal has

2y _Odd symmetry | bl Conjugate symmetry v | <) _Even symmetry I 3] Real
1 39 A signal \'{t) has a Fouricr Transform X(w) If X(L) 15 real ano odd Function of ¢, then X (1) is

a1 Arcal and even bl Animaginary and\—/-_l ¢ Animaginary and even d) Areal and odd function of |

function of w odd function of w furction of w w
361 The fourier Transform of a conjugate symmetric funcuon is always ——
e _tmoginary | bl _Conjugate anti-symmetac | ¢ Real [ conjumstesnnate 5
3 The The Founor rr:msform of the exponential slg_al_e"”v‘ 5

2) A constant b) Arectangulargate | ¢ An '""PU'SH;Z | @ Asenesofimpulses

38) Cirac Deka function is known as function
a) Impulse ¢~ | a) Non impulse | b) Bothaandb | ¢] None Of these

F'39) Bessel function i5,a kind of function
a) special V7 b) Ordinary 1 c) Bothaandb | None of these

40] What is the value of P(x) in Legendre equation
a) 1-x2 b) zero  v—— | €} 1+x ] 1-x

A1) D:Ifcr‘ nce between homogeneous and nonhomogeneaus egualticn s a function
a) Cosine b) Sine c) Cot | Nonc of thase

42) The solution of simple harmonic oscillator of quantum rmechanics is express.d
[ a)_Hecrmite b) Non Hermile | ¢; Bothaandb None of these

i nj] Ihe Founcr Sernics pxpansion of an odd penodic function:
a) ‘unr‘ Torrn Sr | b) Cosine Term [ o

Aan) A dlrfr.rcnhal cquation gives a
2] _varable 1 b) Constant | ¢, Yothaandb | d) None of these

45) A Laplace transform exist when
a) Funcuonis an expenential order\/J _b}functions a nor -cxponential order ] <) linear —[ a)ion linear

406! in Lap!ace t-ansfarm “L "is act as
7y symuoal h) Anopciatorb P | ci BothaandbeA]  d) Noneofthese
oY ') l-..m_a-rc. \ranslur-n ol‘ unit impulse g
TR S | b2 [ ac T o 1
_F.EJ Monlincar system cannot be analyzed by Laplace transform because

———— T
Mo coro mitial conditiors b) zerointial co-ditions ]
dition for :onuergcncn of the L.'lplace tra 'sfarim 15 the absolute integrability of f(;),,,'ﬂ'-

totalways | &) Nothung to say

hingar Term | Both aand b

ry

c) Bothaandb | d) _~one of thes vy

i

49) The necessary con
2} True R | by False | )

Tace of function f(t) is given by — =
;}?g‘i u, (e~wdt ] W F(8) =[on f(e~de [ af(s) =[5, f@e at i £y =L qf(t)e"de
{5 c— e

A LA LA AL S. ot e — Marks: 28 Time: 50 minutes

hort Auestions
Shoet UCOT

1x1u(ﬂ'x)ln(ﬂx)dx = ()
o

/2 1—cosx
Ji{x cos 8)dO =

Question 01 Prove that f

Quostion # 02" Prave that fo

Prove tharj e Py, (at) dt = (P +a?)” 1/,
o

. 2n

lpl(-l)l“—l(r) d\ =S W

Question # 93
+

prove that

Quéstion # 04: 4
the value of £(1 + cos Z2L)

[Find

Ourston it 05:
Find the value of L~ [4————92 = 25}
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