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MATHEMATICS - III
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3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
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2T Cos26
0 544Cos6

)

b) Evaluate ffooo (mgff)% using residue theorem. [8+8]
)
)

a) Evaluate df using residue theorem.

a) Find the image of 1< |z| <2 under the transformation w=
b

Find the bilinear transformation which maps the points
points (0, 2i, 1-).
(a) State and derive Laurent’s series for an analyticfunetion f (z).
(b) Expand

m in the region.
L0<|z-1|<1
i 1<]z|<2. [8+8]

(a) Show that J,_; (x)

(
(
(
( 1+%) onto the
[8+8]

(b) Prove that J
2 (=X) = (=1)" P, (). [5+5+6]

(c¢) Show that
. Evaluafe th g using # — I' functions.

1
(a) [2"(P—x)°dr.
0
/2

(b) [ sin®@cosz Odf . [54+5+6]
0

(1L1)
(a) Evaluate [ (2 + 2z)dz along the closed path bounded by the curves y*=x,
(0,0)
y=x2.

(b) Evaluate [ % where C is the circle |z| = 3/2. using Cauchy’s integral
c
formula. [8+8]

cot z cothz

(a) Find the poles and residues at each pole “**3
b) Evaluate [ 38024z where Cis |z| = 7 by residue theorem. 8+8
(*=7)
c VT
(a) Derive Cauchy Riemann equations in polar coordinates.

(b) Prove that the function f(z) = Z is not analytic at any point.
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(¢) Find the general and the principal values of (i) log .(1++/3i) (ii) log .(-1).
[5+5+6]
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(a) Find the image of 1< |z| <2 under the transformation w= 2iz+1.

(b) Find the bilinear transformation which maps the points (—1, i, 14+i ) onto the
points (0, 2i, 1-1). [8+8]
(a) Show that J,1 (x) + Jui1(x) = 22T, ().
(b) Prove that J_1,(x) = \/ = cos .
[5+5-+6]

)

)
(c) Show that P, (1) =1and P, (-x) = (-1)"P,(x).
(a)
(b)

a) Find the poles and residues at each p

b) Evaluate f 3sinz.dz where C is esidue theorem. [8+8]
C 4
(a) Derive Cauchy Riema iows in polar coordinates.
(b) Prove that the fugctio Z is not analytic at any point.
(¢) Find the and t prln(:lpal values of (i) log .(14++/3i) (ii) log (- 1).
[5+5+6]
(a) te r1 e Laurent’s series for an analytic function f (z).
(b) Expamnd =379 32 Y in the region.
L0<|z-1|<1
i 1<]z|<2. 848
Evaluate the following using 3 — I' functions.
f x r)°dx.
/2
f sin® f cosz 6.df . [5+5-+6]
(a) Evaluate f02ﬂ =2020_d0 using residue theorem.
(b) Evaluate [~ (fo)% using residue theorem. [8+8]

(1L,1)
(a) Evaluate [ (2% + 2z)dz along the closed path bounded by the curves y*=x,
(0,0)

y=X~.
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(b) Evaluate [ % where C is the circle |z| = 3/2. using Cauchy’s integral
c
formula. 848
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a) Show that J,_1 (x) + Jpp1(x) = 22J,(x).
b) Prove that J_1,(x) = \/ = cos .

)

)
(¢) Show that P, (1) =1and P, (-x) = (-1)"P, (x). ®5+6
(a) Evaluate fozw 5522*20659d9 using residue theorem. @
(b) Evaluate [*° —% “dr___ ysing residue theore [8+8]

(
(

(z241)(22+4)
(a) Derive Cauchy Riemann equations in
(b) Prove that the function f

(z) 1@ at any point.
(c¢) Find the general and the pui

of (i) log .(1++/3i) (ii) log .(-1).
[5+546]

(a) Find the poles and’residues & each pole <tz gothz,
(b) Evaluate Wher C is |z| = m by residue theorem. [8+8]
0
Fi

valu

(a) f 1< |z] <2 under the transformation w= 2iz+1.

(b) e b1 near transformation which maps the points (-1, i, 14i ) onto the

point$ (0, 2i, 1-i) [8+8]

(a) State and derive Laurent’s series for an analytic function f (z).

(b) Expand 7 in the region.

(22—3z+2
L0<|z-1|<1
i 1<]z|<2. [8+8]

7. Evaluate the following using # — I' functions.

*®

a) jm7(1 — z)°dz.

w/2

f sin® 0 cosz 6df . [5+546]

(1,1)
(a) Evaluate [ (2% + 2z)dz along the closed path bounded by the curves y*=x,
(0,0)

y=Xx*.
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(b) Evaluate [ % where C is the circle |z| = 3/2. using Cauchy’s integral
c
formula. 848
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1. Evaluate the following using § — I' functions.

a) fx7(1 — x)5dx.

w/2

f sin® § cosz 0d6 .

2. (a) State and derive Laurent’s series for an analyti %(z)
(b) Expand L

[5-+5+6]

) in the region.

(22—32+2
L0<|z-1|<1
. 1<|z|<2. 848

3. (a) Evaluate fOﬂ 5&’%2095 d ue theorem.

(b) Evaluate [~ de i residue theorem. [8+8]

4. (a) Show thaf (X 2”J
(

)
b) P
(¢) Show that P, (1) =1and P, ( X) = (=1)"P, (x). [5+546]
5. (a) Derive Cauchy Riemann equations in polar coordinates.
(b) Prove that the function f(z) = Z is not analytic at any point.
)

(¢) Find the general and the principal values of (i) log .(1++/3i) (ii) log .(-1).

[5+54-6]
6. (a) Find the poles and residues at each pole = ¢oth=
(b) Evaluate % where C is |z| = 7 by residue theorem. [8+8]
c VT

(1,1)
7. (a) Evaluate [ (2% + 2z)dz along the closed path bounded by the curves y*=x,

(0,0)
y=x’.
(b) Evaluate f (— where C is the circle |z| = 3/2. using Cauchy’s integral
formula. [8+8]

8. (a) Find the image of 1< |z| <2 under the transformation w= 2iz+1.
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(b) Find the bilinear transformation which maps the points (-1, i, 14+i ) onto the
points (0, 2i, 1-1). [8+8]
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