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PART A
Answer any two full questions, each carries 15 marks Marks
1 a) Prove that the function sinzis analytic and find its derivative. (7)
b) Under the transformation w = zl , find the image of |z — 2i| = 2 ®)

2 a) Find the analytic function whose imaginary part is @)

v(x,y) = log(x* + y%?) + x- 2y.

b) Under the transformation w = z2, find the image of the triangular region (8)
boundedby x = 1, y = 1 andx+y = 1.

3 a) ZRe(z) @)
Show that f(z) = { ERAS 0 is not differentiable at z = 0
0 ,z=0
b) Find the bilinear transformation that maps the points —1,i,—1 onto i, 0, —i. (8)
PART B
Answer any two full questions, each carries 15 marks
4 3 ysi % 4 — (7
Using Cauchy’s integral formula, evaluate fc TV dz , where C is the
circle |z— 1| = 2.
b) Evaluate [ 02+i(z")2dz along (8)
(i) the real axis to 2 and then vertically to 2 + i .
i1) theline 2y =
5 a) Find all singular points and residues of the functions @)
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z-sinz

() f(2) = tanz

@ f(2) =

z2

2 1
Evaluate [ . ———

Evaluate [ o logzdz where C is the circle |z| = 1

00 X2

Evaluate f_m (m X

PART C

Answer any two full questions, each carries 20 marks

1 2 3 4
) .12 1 4 5
Find the rank of the matrix 1 5 5 7
8 1 14 17

Find the values of a and b for which the system of linear equations
x+2y+3z = 6,x+3y+5z = 9,2x + 5y + az = b has (i) no solution
(i1) a unique solution (iii) infinitely many solutions

Show that thevectors[3 4 0 1],[2 —1 3 5] and [1 6 -8 -—2]
are linearly independent in R%.

Solve the system of equations by Gauss Elimination Method:
3x+3y+2z=1, x+2y=4,10y+3z=-2, 2x—3y—z=5
Find the nature, index, rank and signature of the quadratic form

xZ + 2x2 + 3x3 + 2x,%5 — 2%, X3 + 2X,X3

4 2 -2
Find the Eigen values and Eigen vectors of [ 2 5 0 ‘
-2 0 3
2 -1 1
Diagonalize the matrix A=| -1 2 -1
1 -1 2

Define symmetric and skew symmetric matrices. Show that any real square
matrix can be written as the sum of a symmetric and a skew symmetric matrix.

What type of conic section is represented by the quadratic form

3x2+22xy+3y? = 0 by reducing it into canonical form.
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