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1. (a) Solve the differential equation :

(y +2x? +y¥)dx — xdy#O,y(1)=0

(b) Show that AB = AC does not necessarily imply that B =C

1 -3 27
A=21—3]
4 -3 -1
1 4 1 0
B=| 2" 1 1 1]
1 -2 1 2
2 1 -1-2
C=3—2—1—1]
2 -5 -1 0

(c) Show that gamma function is not defined for zero and negative integers. 3

(d)Show that function
| u = cosx.coshy

is harmonic and find its harmonic conjugate.

) : ; 1
. e
(e) Test for convergence of following series: Y-, -

2. (a) Solve
(D% +2)y = x%e3* + e*cos2x

6

(b) Find a power series solution in power of x of the following differential equation

(1-x¥)y"-2xy' +2y=0

6
P.T.O.



2

(c) Find only the indicial equation for the following differential equation using

Frobenius method around x = 0.

x(1+x)y"+(x+5)y —4y=0

3. (a) Find eigenvalues and eigenvectors of

-5 2
[ 2 —2]
(b) Verify Cayley — Hamilton theorem for matrix
_ 2
A= [2 —1]

Find A~*. Determine A®.
(c) Solve the system of given equations using LU decomposition method.
3x1 - 6x2 - 3X3 = =3

2x; + 0x; + 6x3 = —22
"‘4'x1 + 7x2 + 4X3 =3

4. (a) Show that
i 00
A= [O 0 i]‘
0i 0
is skew-Hermitian and also unitary.

(b) Prove that the generating function for Bessel’s functions of integral order is
et-3) .
ez t

() If
2
=G 07

show that (I — A)(I + A)~! is a unitary matrix.

5. (a) Find the residues of following function
' z2-2z

f@ = Zivam

(b) Find Laurent series about the singularity indicated with the function

f@)= == z=1

(z=1)* '

2z

(c) Evaluate



f@) == ¢

—az
2mi z2 (z22422+2)

around the circle ¢ with equation |z| = 3. : 7

6. (a) Use integral test for checking the convergence of following series

1
+ ...
2n-1

. . 1. n 1 n
ii sin + -sin=4 =sin- + .- 3+4
) Jsins+ oSing +

. 1 1
i) T4 3+ 44

(b) Check the convergence using ratio test of the series whose nt" term is

(n+3)! '
3int3n _ ’ 5

(b) Use Cauchy’s n*" root test to test for convergence of following series

x, x*, 1
1+ ;'f ;;'+ Z;'+"' ;x>0 _ . 3

d
7. (a) Evaluate — ’
c z—-a .

where ¢ is simple closed curve and the point z = a lies
'

i) Outside ¢
ii) Inside ¢ ' 2+5
(b) Determine for what value of x, the following series is convergent
o (_1)n+1x2n—1 4
=1 p—1)

(c)Test for convergence of following alternating series

x3 x4 .
=gt e~ mta— 4
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