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Answer all six questions.

Modules 1 to 4: Part ‘a’ of each question is compulsory and answer either part ‘b’ 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 IS codes/design tables etc.)

Q.no. Module 1 Marks
1.a  Find the matrix of linear transformation T : R? — R? given by 3
T (x1, x2) = ( 2x,- 5%,, 3x, + 4x, ) with respect to the standard bases.

Answerborc
B i) Find the basis and dimension of the subspace of R* spanned by the vectors 3

(3,93,5),(4,12,4,5),(2,6,1,0), (5,15,3,2 )

2 2 1]
3
ii) Find the eigen values and eigen vectorsof 4A=|1 3 1
1 2 2
C  Prove that a bounded linear oerator T - H->H on a Hilbert space H is self adjoint if 6
and only if it satisfies the equations <Tx, y> = <x, Ty) Vx,y € H . Also prove that
if Tis self adjoint or unitary ,then T must be normal.
Q.no. Module 2 Marks
2.a d° 4 3 2 3
17 ¢
Solve the ordinary differential equation _y -3 b +3 b - b =0

dx’ ax’ dx’ dx?

Answerborc



Q.no.
3.a

Q.no.

5.a

3
i) Solve the linear differential equation % +xsin2y= x* cos? y
ii) Solve the differential equation ( x’D? + 2xD — 20 ) y=x* 3
2 d dy s
i) Solve (3x+ 2) +3(3x+ 2)-——36y 3x? +4x +1
Module 3 Marks
Find the half range cosine series forf (x)=x,0<x<x 3
Answerborc
A sinusoidal voltage E sinwt 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
0,-I<t<0 27
periodic function u (t) = . =2l=—
Esinot ,o <t <l o
Find the Fourier integral of the function f(x)= e —w<x<o 6
Module 4 Marks
Verify that u = x* - y? - y i harmonic in the whole complex plane and find the 3
harmonic conjugate v of u.
Answerborc
.o »l voe g o 6
Evaluate I——dz if cis i) |z| =1 11)|z+1—z| =2 i) |z+l+1| =2
z°+2z+5
Show that the geometric series 1 +z + Z%+.......... is a) uniformly convergent in 6
any closed disk |z| <r<li b) not uniformly convergent in its whole disk of
convergence |z| <1
Module 5 Marks
Answer aand b
Show that the function f (z) = €* has an isolated essential singularity at the point 4

Z= o0

Answercord



Q.no.

6.a

Cc

2

-1
Find all the expansions of ————— about the point z .
- (z+2Xz+3)
Evaluate
_J; x*+1
Moduie 6

Answeraand b
Obtain the necessary and sufficient conditions for the optimum solution of the

following non- linear programming problem Minimise Z = 32" 4 2p%*5 subject
tothe constraints x; +x,=7 X, , X, >0

Answercord

Using gradient method Minimise z =sin x;x, - cos (X, —x; )

D Use branch and bound technique to solve the following linear programming

problem Minimise z =4 x, + 3 x, subject to the conditions
5x; +3x; 2= 30
X 54
X256

X1,X; 2 0 andx,, x, areintegers .

Marks



