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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.

IRT© NGBS FYTd FLIZ |

Used symbols have their usual meaning.

o — =
AT 96 e Ted ey ¢ %0 x % = %0
Sl @) @ (z+1)' —2z" =0 ( n &S 2R
>1) STNFAER ASPR WAKe AT AN | ¢
(/) A TP @

- 1 1.2
LN 22t cost—1. leg
{33(32+1)} 2

B.Sc.-515-G [ Sie= o1 w2

EMT-XV (UT-231/15) 2

R

9 |

81l

A Fonfo oeag Teq ey ¢

€|

(=)

)

=)
)

(=)

S

G CRART AEFF f(z)=u+iv =T
I @A u(x,y)=x2—y? +2. €
7 S F(t) G98 G(t)-95 PTG -
G & M| F(t) @R G(t) -G PTSETGH
[efy T I F(t)=e¥ @R G(t)=e,

a#bh. ¢
AN F<P : sinz=2. ¢
STIATT ATSET AR AN e

y"+3y' +2y=e"t, y(0)=0, y'(0)=0. ¢
A T TR AOE D @FH CFE @G1Q
f:D>C @36 REFARGT SorFs | IW
arg f(z)= &I TJ, (AN @A f(z) @G0

&I, IRV ze D ¢
L1 ) e 0 S R o S S O~ | S SO M
IBREETTE ¢

o0
.[ te3tsintdt

0
et — 9

Y X9 = S

W TP D (< C) A (TG @R Z) = x, +iy, € D.

f:D—C o z=z, Yo @@ |
f=u+iv TE QN A z=z, "e s
SPIPTESITR  u,, Uy Vs Uy TN GR (x4, Yg)
e w, =v, @R u, =-v, | Y



3 EMT-XV (UT-231/15)

Yl WME T fou+iv QA u(y)=J|xy| @R

v(x,y)=0. z = 0 RS f TGN b1 7O

PN SRS z = 0 Ko @E-ANE TISKeET

Pz feel 2161 e | >
91 @b ek T [T I T z2=1, 0,

RFIS IWEW 0=-1, i, i T woreie

R | W8 @ (F, 98 oA

i) 2z Im(z)=0 @E 0-9C |o|=1 IS

FolRe 3 ;
i)y TR JFT Im(z)>0- |o|<l SHCET
TS I3
i) MR O Im(2)<0-GF  |o|> 1 ARE
TR IE | S
vl eI Selles elf e SR TN B
y"+9y=cos2t, y(0)=1, y(n/2)=-1. )
51 TTSOTGH SHATR AR T @,
L_l{ﬁ}=%tcos%+%sin2t 7
So | (STl AR
sint, O<t<m.
F(t)={ 0, t>n
F(t) SoFFE eI Holieq ey e | S
B.Sc.-515-G [ ofe #1T wey

EMT-XV (UT-231/15) 4

et — of
- 516 &7 Tex v ¢ © x 8 =352
31 o=Zo1 ogEE wiee Rrgef fefy e o
S M @ sinz SIOTFRL AR TNOET  (FIUANS
RTINS 77 | ©

SO (AN @ D=C\{0} CF(@I T2
u(x,y)=log(x? + y?) @I AP ACFFS | ©
81 f=u+iv QAE u(xy)=xy 4R v(xy)=y,

TEFIO  z=1+2i YO TGP I
A e |

Se | —i - T el e | ©

SYl L{f(t) el = @UAE £ (¢)=(t2 +1)°. ©
1_

Sa | o I @ L{f(at)}=gf[§). ©

Sv | L{f(t)} e 59 @A f(t)=1t3e>F. ©

B.Sc.-515-G



b)

b)

B.Sc.-515-G

EMT-XV (UT-231/15)

( English Version )
Group - A

Answer any two questions. 10 x 2 =20
Show that the roots of the equation
(z+1)*=2" =0, [ n (>1) being a positive

integer | in Argand plane are collinear. S
-1 1 1.2
Prove that L 5 (=5t +cost-1.
s (s“+1) 2

S
Find an analytic function f(z)=u+i
where u(x,y)=x2—y2+2. S
Define convolution of two functions F(t)
and G(t). Find the convolution of F(t)

and G(t) when F(t)=e* and G(t)=e’,
azbhb. 5

Solve : sinz=2. )

Solve the following by Laplace
transformation :

y"+3y'+2y=e"t, y(0)=0, y'(0)=0. 5

Assume that D is a domain in the Argand
plane and f:D—>C is an analytic
function. If arg f (z)= constant then prove

that f(z) is constant when ze D. )

RSEREERE

EMT-XV (UT-231/15) 2

b) Find the following integral by Laplace
transformation :

o0
‘[te_?’t sint dt 5
0

Group - B
Answer any three questions. 6 x 3 =18

Let D(cC) be a domain and Z; = x, +iy, € D.

Prove that a necessary condition for
f(z)=u(x,y)+iv(x,y) to be differentiable at

the point z, = x, + iy, is that ux(xo,y0)=vy(x0,y0)

and uy(xo,y0)=—vx(x0,yo). 6

Let f=u+iv where u(xy)=4|xy| and
v(x,y)=0. Verify whether f is differentiable at

z = 0. Also verify whether Cauchy-Riemann
equations are satisfied at z = 0. 6

Find a bilinear transformation which transforms
the points z=1,0,0 into w=-1,i,—i. Show

also that this transformation maps

i) the real axis Im (z)=0 on |o|=1;

ii) the upper half plane Im(z)>0 on |®o|<1;
iii)  the lower half plane Im(z)<0 on |®w|>1. 6

Solve the following by Laplace transformation :

y"+9y=cos2t, y(0)=1, y(n/2)=-1. 6
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Prove by convolution theorem :

L_l{ﬁ}=%t0052t+%sm2t 6
Find L{F(t)} where
sint, O<t<m.
F(t)= { 0, t>m 6
Group - C
Answer any four questions. 3x4=12

Find the invariant points of the transformation
z-1

. 3
z+1

w=

Show that the function sinz is not analytic
anywhere in the Argand plane. 3

Show that u(x,y)= log(x2 + y2) is a Harmonic
function in the domain D=C\{0}. 3

Given that f=u+iv where u(x,y)=xy and

v(x,y)=y. Examine whether f is differentiable

at z=1+2i. 3

Find the square root of —i. 3

Find L{f(t)} where f (t)=(t2+1)2. 3
_17(s

Prove that L{f(at)}= af (a)' 3

Find L{f(t)} when f(t)=t3e™t. 3
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