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1. (a) Find the rank and nullity of the matrix A= 2 4 1 3 0 

matrix. 

Candidates are required to give their answers in their own words 
as far as practicable. 

Answer any five questions. 

1 2 0 1 1 

(b) Consider a diserete finite group G under a group composition law denoted by o. Prove that in any 
row or column of the group composition table, every distinct element of G may appear only once. 

(c) The Laplace transform of a function f(¢) is defined as, 

4 8 1 5 2 

c {f} = de f(). 

clearly stating all assumptions made. 

2. (a) Consider the vector space of 2x2 matrices Max Does the set K of all matrices of the form 

3a+h 3% With a and b real, form a subspace of My9? 
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(b) Verify if the vectors p() =x+ 1, pz(r) = x-2 and p(r) =-1 are linearly independent. 
(3 -1 -2 

(c) What are the eigenvalues of the matrix A=| 2 -2? 

(2 -1 -1) 

4+3+3 

If the matrix is diagonalizable, find the diagonalizing matrix P such that PlA P is a diagonal 
[3+2+(2+3)] 

Librai 

3. (a) Consider the group of permutations of three objects, S,. ldentify all the subgroups and their order. 
For a nontrivial proper subgroup of your choice, write down a faithful matrix representation. 

(b) Generate a group from two elements A and B subject only to the relation A' = B = (AB) = E. 

where E is the identity of the group. 
Please Turn Over 
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(c) Show that a rotational transformation of vectors in a plane through an arbitrary angle 0 may he 

expressed as exp(i 0 a,), where o 

4. (a) Let G= {g, 8,:.., g be a discrete finite group under a group operation denoted by o, where 

each element is its own inverse. Prove that the group is Abelian, 1.e., 8, 0 &,=8, O g Use of 

(g, o g)l=glo g,- is highly discouraged. 

(b) The Fourier transform of a function f0), denoted by F(o), may be defined as, 

Find the Fourier transform of f '), whereimplies derivative w.r.t. 1. State clearly all assumptions 

made. 

(2) 

(c) The equation y"() + P(x) y') + p(*) v) = 0 has a solution y, (x). Assume a second solution of 

the form y(*) = y, ()fx) and substitute this into the original equation to obtain an expression for 

fr). Hence, given the solution y, (x) = 1 for the Legendre equation (1 -x)y"-2xy'+ n(n+1) y = 0 
for n = 0, obtain the second solution. 3+2+(3+2) 

s. (a) Find the Green function for the equation y)d + f) =0, subject to the boundary conditions 
y0) = 0, y(1) = 0. Hence solve the equation dy(:)/d2 + x2=0 with these boundary conditions. 

6. (a) Evaluate 

(b) Transforn the equation y" -'+y=0 into self-adjoint form. 

F(o) - ef). 

(c) Show that sinhx and coshx are linearly independent. 

(cos (ax) dx 

7. (a) Evaluate 

2 

" 2 

(c) Find the Laurent series expansion of the function 

function of z. 

where a, b>0, by the method of contour integration. 

(b) Find the residue of the function 1/(22 + 1) at z= i. Also determine whether this function has a 
singularity at the point at infinity. 

do 

5+4sin 0 

(2+2)+3+3 

1 

z(z-1) 
about z =0 for |z|>1. 

by the method of contour integration. 

(3+3)+3+1 

(c) Expand (1/z) sin (1/z) about z =0 and identify the type of singularity. 

(b) The imaginary part of an analytic function f(2) is 4(ry-n). Find the real part. Express f(:) # 

S+(2+1+2 

S+(3+1)+1 

3. 


