Total number of printed pages—7

1 (Sem-4/FYUGP) MAT 42 MJ

- 2026

MATHEMATICS
( Major)

Paper : MAT4400204MJ.
( Complex Analysis-I)

Full Marks : 45

Time : 2 hours

The figures in the margin indicate
Jull marks for the questions.

BOS GA 062 Contd.



1. Answer the following questions : 1x5=5

. 3

(@) Find fim Z_—1 e

z->i Z+1 = 2
e? + ert

(b) A compositi 1
: position of continuous function (it i

is
(iv) None of the above

(Choose the correct answer)

(i) pointwise continuous
(i) discontinuous ]
(iir) itself continuous (¢) What is Jordan arc ?

(iv) None of the above
(Choose the correct answer)

5. Answer any five of the following questions :
2x5=10

(c) Th
e value of Log(-ei) is n 22 ( )
- 1f fz:-———Zio, Where Z=X+iy;
zZ 5

W 2=y (a)

(i@ i then write f(z) in the form

(@) 1+ ' flz)=ulx y)+iv(x, y)-

) ey S

(w) 2 (b) Show that : im 2%———1-1~ = o0
. Z—>®0 +

(Choose the co e
: rrect a |
iiver) (e) It fi (z)=2-%; then show that f'(2)

(d) Th
) The power expression of cos » : : ;
SZ 18 does not exist at any point.

(d) Find the singular point of

1z .

i < - <
| ZE
- mE GRS e
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(e)

(9)

(h)

(1)

0)

If eZ=1.+J—§i then find z in form of

Z=X+1Y.

Find the principal value of (-;)'.
2 71 2
: ——i| dt
Evaluate : ! ( : ]

exp (22)

Evaluate : I 5 dz, where ‘C’ is

c zZ

the positively oriented unit circle |z|=1.

Z
I (z):g, find tim f(z), if it exists.

z—0

Write the function f(z)=z+ L (z=0)
z

in the form f@)=u(r, 6)+iv (r, 6).

Answer any four of the following questions :

(1)
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5x4=20

Sketch the set |z—2+i|sl and

determine its domain.

(17)

(iii)

(iv)

(v)

(vy)
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Show that the three cubic roots of - 8i
lie at the vertices of an equilateral
triangle that is inscribed in a circle of
radius 2 centred at the origin.

If z; and z, are complex numbers then
show that

sin(z; + z,) = sin z, cos Z, +C0sz; sinz,.

Suppose that a function f (z) is
analytic at a point z, =z(t,) on a
differentiable arc z =z(t)(a <t <b).
Show that if w(t)= f (z(t)) then
w'(t)= f'(z(t) z'(t) when t=t,.

Let ‘C’ be the arc of fhe circle [z| =

from z=2 to z=2i that lies in the
18t quadrant, then show that

z-2

= <4”.
cZ +1

dz|<—
15

Using anti-derivative, evaluate the

12
integral _[z dZ  where ‘C’ is a
c

contour from z=- 3, to z= 3 that except
for its end points, lies above the
X-axis.
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4,

)

(vif) Show that exp (21 i) ==6".

# +). )

(i) [ &) and Cis the semi circle

2", (0s0s n), then evaluate

j f(z)dz.

c

Answer any one of the following questions :
10

) State and prove Cauchy-Riemann

polar form.

m) fij Let uand v denote the real and
imaginary components of the
function ‘f’ defined by the

equations :
=\2
£(2)= Lz_)_ , whenz#0
)= iz

0 , whenz=0

Verify the Cauchy-Riemann

cauations at the origin 2 = (0, 0).
5

1305 Cfy G172 (5]

equations of an analytic function in-

(i) Show that if a function
f(Z)zu(x, y)+iv(x,y) and its

conjugate f(z) are both analytic

In a domain D, then f(2) must be
constant throughout D. )

(c) State and pr '
prove the fund
theorem of algebra. amcntal

(d) 'If a f}lnction [ is analytic at all points
Interior to and on a simple contour ‘C’

then prove that f f(z)dz=0
C
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