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Answer all six questions.

Modules 1 to 4: Part 'a' of each question is compulsory and answer either part lb' or part ,c, of each
question.

Modules 5 to 6: Part 'a' and 'b' of each question is compulsory and answer either part ,c, or part ,d, of
each question.

(Add any other instruction specific to course here like the use of lS codes/design tables etc.)

Q.no. Module 1

1.a Find the matrix of linear transformation T : R2 - Rz given by
T (x1, x2) = ( 2xr 5x2, 3x1 + 4x2) with respect to the standard bases.

Marks

3

Answer b or c

B i)  Find the basis and dimension of the subspace of Ra spanned by the vectors 3

(  3 ,9 ,3 ,5  ) ,  (4 , r2 ,4 ,5 : ) ,  (2 ,6 , I ,01 ,  (5 ,L5 ,3 ,2 )

i i )  Find the eigen values and eigen vectors (

C Prove that a bounded l inear oerator T :  H)H on a Hi lbert  space H is sel f  adjoint i f  6
and only if it satisfies the equation s (Tx, y) = (*,Ty) yx, y e F/ . Arso prove that
i f  T is sel f  adjoint or uni tary , then T must be normal.

Q.no. Modute 2

2 . a  ' J  r a  . 1

Sotve the ordinary differentiar equation 
# 

l4 * t# - 
ff 

= o

Answer b or c

Marks

3



i) Solve the linear differentialequation 4 * rr 2y = x' cos'y

ii) Sofve the differential equation ( x2D2 + 2xD -20 ) y = xo

i )  sorve Qx+z) '#*( lx+ z\ f i -zst=3x2 +4x+r

Q.no. Module 3

3.a Find the half  range cosine ser ies forf  (  x )  = x,0<x<n

Module 4

4.a Verify that u = x' - y' - y i harmonic in the whole complex plane and find the
harmonic conjugate v of u.

Answer b or c

E v a | u a t e | * , i f c i s i ) | z | = l f i | z + l - ' | = 2 i i i ) | z + t + r | = zt ^  z '  + 2 2 + 5  
'  |  |

Show that the geometric series 1 + z + z2+.......... is a) uniformly convergent in

any closed Oisf lzJ < r < I b) not uniformly convergent in its whole disk of

conuergence lzl < I

Q.no. Module 5

Answer a and b

Show that the function f (z) = sz has an isolated essential singularity at the point
z =  @ .

Answer b or c

B A sinusoidal voltage E sin.t where t is time, is passed through a half wave rectifier 6
that clips the negative portion of the wave. Find the Fourier series of the resulting

f o . - / < r < o  )  t o
p e r i o d i c f u n c t i o n u ( 0 = i - ' .  . i  p = 2 1 - - "

l . e s m a t , o < t < l )  0 )

c  F indtheFour ier in tegra lof  thefunct ion fG)=in -co<r  <6 6

Marks

3

Marks

3

Marks

B

5.a

Answer c or d



C - z r
Find all the exgansions of i 

': 
r- 

t, 
. about the point z

(z +2\z +3)

D o '

Evaruare 
Ift

Q.no. Module 6 Marks

Answer a and b

6.a Obtain the necessary and sufficient conditions for the optimum solution of the 4
following non- linear programming problem Minimise z= 3ez,,,t +ze',*5 subject
to the constraints x1 + xz=7 Xr , Xz ) o

Answer c or d

C Using gradient method Minimise z = sin xrxz - cos (x1 - x2 )

D use branch and bound technique to solve the folrowing rinear programming
problem Minimise z = 4 x1+ 3 xz subject to the conditions

5 x 1 + 3 1 ,  > 3 9

x 1  S 4

x z  ( 6

Xl,  X2 > 0 and X1, X2 ?r€ integers.


