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B. Sc. Mathematics 6th Semester
Examination - May, 2023
REAL AND COMPLEX ANALYSIS
Paper: 12B5M-361

Time : Three hours | [ Maximum Marks : 40

Before answering the qnmhmh candidates should epsure that they
have been supplied the correct amd @ph e uiestion paper. No
complaint in this regard, will I u% ined after cxamination.
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Note : Attempt five qﬁcﬁtmns in all, seleching one question
from each Section. Question No. 9 (Section-V) is
compulsory.  Allqucestions carry equal marks.
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SECTION -1}
s -1
. (a) Find the Jacobian of u, v, w w. r. L. x, y, z given that
u=x+_u+z,vj=yz+n'+xy,u:5=xy:, 4

X,y 2% GO u, v, w W NakgT o wd, Rw 3

u=x+y+z, 0 =y P IX + Xy, 0o = AyEl
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(b} Prove that: 4
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2. (a) Show that the volume of the tetrahedron bounded

by the planes x =0,y = 0, z - {}andio-!;—-—z—--lis
a ¢

abc

. 4

Reame & gua«at x 0, vy = 0, z = 0
XL, Y24 o ageees @ o 2X )

a b N 6

(b) Change the order of integration and evnlu.alte: 4

3 d’xdy
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SECTION - 11
'gE -l

3. (a) Find the Fouricr scries expansion of f{x) - x sin x

in the interval | =, n]. 4

HOTH | n, x| ¥ flx) = x sin v T GFEAT gore R
ma

(b) Find the Fourier series expansion, ~for

1, for M< X< 1::
flx)y-4 0, for T<ac % ) 4
| 1 for } X<

sgeEen et n

4. (a) Find the half-range cosine series for f(x) = x2 in
the interval < x < n. 4
FHMA O < x = a H fix) 12%%[':{51‘15:{?[@'8@
' qa F

' ma
(b) Given the series x 22{ D) sinnx , show that
mol "
— 1 n?
Z —3 ~ —— using Parseval's identity. 4
n-1 n 6
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SECTION -1l
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5. (a) Show that the function f(z) {2]? is continuous
everywhere but nowhere differentiable except at

the ongin. 4

Remd B A f(z) |20 BT B wem ¥ ARA gH
Riy A szt w8 Rt sEEea T8 R

(b) If f(z) = u + iv 15 an analytic function and = - re®

where w, ©, r, 0 are real then the C-R equanons

arne: 4
o 1o cv - Pk
or ra0’ or r O

ﬁrﬂ:}—'u«ru'ﬁmmtm z r‘rﬂﬁ
u v, r,0 TS B @ C-R T ¥

M _ 1w o -1
o rd0 o r
6. (a) Construct the analytic function of which real part
is 4
w(x,y) - ¢ (rcosy - ysin y)
Ay s @ fAutor &1 e arafas s &

wix,y) =~ ¢" (xcosy — ysiny)
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7.

®)

{a)

(b)

If w vzgwmx.sinr
cos hy - cosx

analytic function of z, then find f{z) in terms of z
such that : 4

(3)-%

Az Wy -y L COSX ¥ sinx M Az) = u +.iv
cos hy - cosx
F AE o &, @ = B el F ) wE &, A

I

and fiz) = u + iv is an

Find the image of the infinite strip %{gcl

2

under the transformation - Show the region

ti | =

graphically. 4
=TT w—l F Ted g 9 -Ll‘..;yk%aam
o S 8 B oafrs = A Rad

Prove that every Mobius transformation maps
circles or straight lines into circles or straight lines.

4
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8. (a) Find the image of |z|< 1 in the z-plane under the
transformation w(z + i)° - 1. 4

W w(z+i) -1 @ ow AW R [z]< 1 W
wityesg w1

(b) Find the image of the circle |z - 2| = 2 under the

Mobius transformation . w _'--z—l

MGE W w - :I%mmu S22 =2
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SECTION -V

oo -V
9 (a) Ifr 2, _ul .0 tan "E,shq)w that : 2
N
r,0) 1

Aoy o2 .2

o o Jx2 o y?, 0 tan 'Y, Remd B
X

HAr,0) 1

x,y) J;:Ty'i

(b) Prove symmetry of Beta Function.
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() Find Fourler coefficient ay for fix) = |x|,

~-n<Y <R 1
fix) = |x|, --nqr:n%mw\;ﬁh%m
R

(d) Determine stereographic projection of z = 1 ~ i on
the sphere of radius ;— and centre (D, 0, %) : 2

Er I Do 002 %&#W(Wz:l i ®
@ﬁzammmw@%ﬁ.

(e) For what values \che function z = sin hu + cos v
+icoshusinu@sestnbeamlytic? 1

: P T P U %91 z = sin hu + cos v +
i cos hu sin v RvafNs & W@ ?

() Define Mobius transformation. 1

Afege s & Rwfa F
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