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May 2023, Re.-a.f,pe.DJv 
B.Sc. (H) Physics, Semester-IV 

Mathematical Physics-III (BPH-401) 
Time: 3 Hours Max. Marks:75 

Instructions: 1. ft is compulsory to answer all the questions {1.5 marks each) of Part-A in short. 
2. Answer any four questions from Part -8 in detail. 
3. Different sub-parts of a question are to be attempted adjacent to each other. 

PART_-A 

Ql (a) Show that the function u = 3x-2xy is a harmonic function . 

00 1+7i 
Express the complex number Z = (2- i) 2 into polar form. 

(c) Define an analytic functionf(zJ. What are the necessary and sufficient condition for 
f(z) to be analytic in a region R. 

( d) Evaluate r ( dz ·) dz where C is a circle I z + 3i I= 1, by Cauchy's integral formula. 
Jc z z+1r1 

(e) Find the roots of z4 + 1 = 0. 

(f) Discuss the singularity of the function f(z) = sin(-1-) at z = a. 
z-a 

(g) Explain the change of scale property of Laplace transform. 

(h) If F{/(t)} = F(s) then show thatF{J(x~a)} = e i.u F(s) 

(i) Evaluate the Fourier Transform of Dirac-delta function. 

U) Find the Laplace transform of (I+ sin 2t). 

PART-B 
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(1.5) 

(1.5) 

(1.5) 
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(1.5) 

(1.5) 

(1.5) 

(1.5) 
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Q2 (a) Let f(z)= u(x,y)+iv(x,y) be an analytic function. If u = 3x-2xy, then find the imaginary (7) 
partoff(z). 

(b) Eva)uate f z'2 - 2z dz; using residue theorem where c is the circle I z I =2. (8) 
' (z+l)2 (z+2i) . · 

Q
3 

(a) Evaluate ! z
2 

+ 1 dz ; using Cauchy's integral formula where c is the circle (
7

) 
c (z+l)(z+2) 

lzl=I 2 
(b) 00 • 

B t . t . J sm mx dx 1r y con our m egration, prove that -- = - . 
o X 4 

(8) 

Q4 (a) (z-1) 2 (z-1) 3 

Showthat log z = (z -1)----'--- + - --+ .... . . 
2 3 

(5) 

(b) Expand cosz in a Taylor series about z = rr/4. (5) 



(c) 

QS (n) 

Expnncl f (t ) = 2 ; 2 In o Lnurent series In the region J z - 1 I > 1 z - · z+ 
{
1, / or lxl < ct 

Ftnd the Fourlor tronsform of tho function f(x) : 0 for lxl > n 
(b) Store nnd Provo convolution thoorom on Fourlor •rrnnsform, 

Ftnd tho Fourlor Couslne transform of Jrx) • om, Q6 (n) 
(b) 

Q7 (n) 
Obtnln tho Lnploco transform of tao1,sln4t. 

")J e-1 sin t J111 sin t Evnh.1noo the lntegrul - dt ond - tit using Lnploco trnnsformotlon. 
0 t O ( 

(b) _, { 3s + l } Evnhmoo L 
1 

using portlnl frnctlon method, 
(s - l)(s +1) 

{ 

(S) 

(7) 

(8) 
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