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Note: a) All matrices have real entries. b) If A is a n×n matrix then |A| stands for the

determinant of A. c) In stands for the identity matrix of order n.

1.a) Describe the image of the set {z ∈ C : |z| ≤ 1,Re(z) ≥ 0} under the Möbius

transformation f(z) =
1 + z

1− z
.

b) Find the residue of the function f(z) =
sinh z

z3
at z = 0. [5+5]

2.a) Evaluate the integral
∫ 2π

0

dθ

1 + a cos θ
, where |a| < 1.

b) Let A and B be symmetric n × n matrices. Prove that AB is a skew symmetric

matrix if and only if AB = −BA. [5+5]

3.a) Given a n×n matrix A define Tr(A) =
∑n

i=1 aii. Prove that Tr(A−B) = Tr(A)−

Tr(B). Hence prove that there does not exist any pair of n×n matrices A, B such

that AB −BA = In.

b) Let A and B be n× n matrices. Evaluate the determinant of the 2n× 2n matrix

C =
(

A 0
0 B

)
in terms of determinant of A and B.

(0 stands for n× n zero matrix). [5+5]

4.a) Let A be a n× n matrix with |A| = 1. Evaluate Adj(Adj(A)) in term of A.

b) Let A be a n×n matrix. Prove that, if the equation Ax = 0 has x = 0 as the only

solution then A is invertible. [5+5]
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