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PART A
Answer any two full questions, each carries 15 marks Marks
1| a)| u=sinxecoshy, v= cosxsinhy; find u, e, v, v, (2+2)
u, =P — Vel () =i (2+1)
b, __® | _F 3)
u? 4+ vt T out 4 (3)
lz—2i|l=2 = x*+y% —4y=0 )
= 1+4v=0.
2 | a) | Finding OR 2)
_ 2x 2 1
Ve = i +1 and v, = e 2 (x (1+1)
u=2tan | —|-2x—y (5
C-Requations , f'(z)= u, + iv, Y (1)
f(z) =utiv ...... (2)
Put x =z, v =1
(2)
finding f(z)=2ilogz—(2+i)z+C
b) | u= x=—y?% v =2xy; x=1=2v* =4(1—u); (2+2)
y=1=v’=4(1+4+u); x+y=1=u’=1-—2v; region. (1+2+1)
3|a)
_ =Re(a) _ (xtiy)x ()
f&) ==07= e
Let z — 0 along the path y = mx )
lim 2270 — 1 ot unique. So limit does not exist. (2)
=0 = v1dm= (1)




So f(z)is not differentiable at z = 0

b) | Cross Ratio and Substitution
(4+4)
PART B
Answer any two full questions, each carries 15 marks
8) | z = 1 lies inside € and z= +2i lieoutside C; f(z) = :—;; (2+2)
e f(="+4) - d f & Y Bemi
-rc {=—1}) dz = zﬁzdz {z!'+4] i 25 (2+1)
b) | (2)? = (x* — y?) —i2xy (1)
1)Along the real axis, integral = ; ,
along the vertical line, integral = 2 + lﬂ—lz (2)
Answer ; ———=* (1)
10—5i 1+3
ii) 2y = ximplies 2dy =dx  Answer : —> (1+3)
3
a) (a) f(z)= Ei—z— .. ; =z = 01is a removable singularity. 2+D)
(b) Poles z = (2n+ 1)§ , n=0,4+1,+2, .. Res = -1. (3+1)
b) C:lzl =1, z=¢€", 0 <8 <2m, sinf =E_j: - = z:i;i, df =‘:§ @)
7T 1
J ———f—de=zf e — _dz @)
o 5 — 3sinf —3=z<+ 10iz'+'3
Poles are z = 3:‘,;; ; z = 3ilies outside C and z = % lies inside C. (1)
e . o Emwm 00 ) m
Resf (z - 3) T ~r—533+1uiz+s L (1+1+1)
a) | z=¢%,0<0 <21 ,dz=iedf 3)
flz) =logz = i@ (1)
2r 0
[logzdz=~ [ 0e'dO=2ri (2+D)
C 0
b) | The curve C consisting of the real axis from -Rto R and the upper (2)
semicircle Cgp:|z| = R.
- (1)

Asﬂ_:.m’f:ﬂx—d\x=~r 33

C (=¥ +1)=z+42)

dz = [, f(z)dz

oo (224 1) (22 4+4)

M




Poles are z= 4i,+2¢

(1)
z=1,21 are the poles of order 1 lying inside (.
| ; 2)
Res f(z=1i)=—, Res f(z=2i)=—
6 3
(1)
By Cauchy’s Residue Theorem, [ f(z)dz = 2mi [é - %) = 33
PART C
Answer any two full questions, each carries 20 marks
a1 2 3 4 7 1 2 3. 4
0 —3 —g L9180 3B T s 44341
0o 3 2 3 oF p & Jp g pi -Rank=2. ( )
0 -—-15 -—-10 —15- 0 0 0 0
b) 1 2 3 6] (1+2)
[A:B]=|1 3 5 9|;Reducing to Echelon form
2 5 a bl
(i) a=8,b # 15 (ii)a # 8, b any real number (iiiJa=8,b= 15 (2+1+1)
¢) 3 4 0 1
Reducing lg -1 S, ] to row echelon form. )
i i T
Rank = 3 = maximum number of linearly independent vectors (2)
Given vectors are linearly independent. (1)
a) | Reduce the Augmented matrix into Echelon form. x= 2,y =1,z =—4 (5+3)
b1 1 -1 (3+3)
1 2 W 23— 64%+82+2=0
-1 1 3
c) | Eigen values =4,1,7; eigen vectors [-1 2 2],[2 -1 2],[2 2 -1] (3+3)
a) | Characteristic equation A% — 64% + 91 — 4 = 0; 2
()
A=1,14
4
1 1 1 “)
P = []_ 0 —l]
o —1 1
b) | Definition of symmetric and skew symmetric matrix;
1 1
A=E(A+AT]+E[A—AT) (3+3)

Proving 4 + AT is symmetric and A — AT is skew symmetric.
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Eigen values are 14,-8 ; canonical form 14x2-8y2=0.

Pair of Straight Line

(2+2+1+1)
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