Roll No. 25814-MJ

B.Sc. VIII SEMESTER [MAIN] EXAMINATION
MAY- JUNE 2025

MATHEMATICS

[Complex Analysis]
[Major Subject]
[Max. Marks : 60] [Time : 3:00 Hrs. ]

Note : All THREE Sections are compulsory. Student should not write any thing on question paper.
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[Section - A]
This Section contains Multiple Choice Questions. Each question carries 1 Mark. All
questions are compulsory.

79 wvs ¥ dgfdscd™ ye 8| e v 1 3@ 31 8| v ues arfard 2

Q. 01 The value of the integral j 087 dz 1s -
z]=1 2(z-4)
AT | %7 4y &AM BN -
lz|=1 2(z-4)
a) -1 b) l
2 2
¢ 0 d) None of these
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Q. 02 The Taylor series expansion of log (1 —z)in |z | < 1 aboutz =0 is -
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 _y Z_ d) None of these
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Q.03 Iff(z2)= = :then f(z) =
s
a) 1s a meromorphic function b) has an essential singularity at
7= ),
¢) has a removable singularity at d) 1san entire function

z=0
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Q. 04

Q. 05

IR f2) = > B A fz) -
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2m cos 2 0

The value of the integral _[ — -  de
0o S+dcosH

2n
wwa [ 929 4o 1w

0 S+t4dcos0
a) 2n/5 b) =6
¢) 0 d) 4x/3
By transformation w = 7, the circles 'z —a | =c, aand c being real, in the
z-plane correspond to the in the w-plane -
a) Circles b) Lemniscates
¢) Limacons d) Parabolas
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[Section - B]

This Section contains Short Answer Type Questions. Attempt any five questions in this
section in 200 words each. Each question carries 7 Marks.
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Q. 01 Using Cauchy's integral formula, evaluate j _° , where c is a
circle |z | =3 ¢ (z-1) (z-2)
2z
PRt TEAT I BT WA IR DA | de BT AE W
¢ (z-1) (z-2)
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Q. 02 State and prove the Cauchy's inequality for an analytic function.
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Q. 03 Evaluate HQFII'I_CIFT P —

1+4
j 7 dz
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Q. 04

Q. 05

Q. 06

Q. 07

Q. 08

2

Find the Taylor's and Laurent's series of f{z) = 2 inthe region

(z+2) (z+3)
) |z|<2 ) 2<|z|<3.
2,
B gy = z -1 1 o T g9 4 o Ug a2 J1 g
(2+2) (z+3)
D z]<2 i) 2<|z|<3.

If a function {(z) has a pole of order m at z=a, then prove that the function
¢ defined by ¢ (z) = (z—a)" f(z) has a removable singularity at a and that

d@y=0
e Herd f(z)fagzzaq?maﬁ%ﬁﬁf@mﬁ,ﬂﬂﬁ@ﬁmﬁ?
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b (a) = 0 BT
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Find the residue of f(z) = ———— at the origin.
. z sin (mz)
e
BT f(z) = ——— DI Holldwg TR AR HIG BT |
z sin (mz)
w dx
By the method of contour integration find the value of j — dx
o (I+x)
i [e8}
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BT | o (1+x7)
Define a conformal mapping and discuss the transformation w = 7.
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[Section - (]

This section contains Essay Type Questions. Attempt any two questions in this section in
500 words each. Each question carries 10 marks.
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Q. 09

Let f(z) be analytic function within and on a closed contour C, and let a be

any point within C. Then prove that 1 J- f(z)

f(a) = dz

2mi c Z—a

Al f(z) U6 Hdx R C B <R &R 396 SR faeciities wed 2, ok
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(a) = 5ai L z-a dz
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Q. 10 State and prove Maximum modulus principle.
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Q. 11 Apply the calculus of residues to prove that
AR Herd BT YT FR g BIRE
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dx=m

o *(1-x)
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Q. 12 Discuss the conformal mapping by the function w = tan ( — \]_ )
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