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3541-11. RK-1192
(3 Hours) [ Total Marks : 100

1. Question No. 1 is compulsory

2. Attewspt any FOUR from remaining six questions.

3. Figures to the right indicate the full marks.

4. Assume the suitable data if needed with justification.
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.1 a. Show that L{ 7 I—J-;e & 05

2 1 -1 Q

b. For A=|0 2 1| verify A(adjd)=|4]7 Q) 05
2 2 0|
! .
Hence fine inverse of A b .
c. Showthat f(z)= z is not analytic. . \ 05
Y
d. I(x’ —iy)dz along thepath (i) y=x @5 y=x* 05
0
).2 a. Prove that u(x,y)=x" -y’ and v(x,v) bL{ are both harmonic 06
+V
anlmns but u + v is not analytic.
J b. Prove that every square matrix w%niquely expressed 06
| as the sum of the hermitian matrix andg skeW-hermitian matrix.
c. . Find 08

(1) Liosh2terf3v} i8N (i)} = —
s+l +1
_1=,'"sin!l %

(i) L{——==

' ¢ S
N . - d" . e 5 _ (
¢} & Show that J— 2mi where C isthecircle 'z1=2 )y

s
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PE‘HCG deduce that J "d‘} =) and 515, tM =2r
f\?'l'n A-J, e X rl) +y
h. Find lhé& Nen values and sigen vectors of 06
1 2 :]
2 1 Z |
12 2 1]
c. Find the inverse i aplace of 08

3541 5 +at \

(s + is® + 23 (i) log[ s?+b? )
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Q.4 a. Find the Laplace transformation of the function 06
fOo=(-a)®> t>a
=0 t<al
b. Find the constant ‘a” so that the function u = x? + ay®is harmonic. 6

Also find the harmonic conjugate.
c. Find the values of 4 and g such that the following equations& 08

2x+3y+52=9

Tx+3y—-2z=8

2x + 3y+ﬂ_z =Uu Q
has (i) no solution (ii)a unique solution (iii ) an infinite gﬂ'ber of solutions.
Q.5 a. Find the Laplace transformation of the following function, 06

[ E >'

() =— 0<t<a .
e Whera&r) = f(t+2a)

=—l-(2a-—!) a<t=<2a
a

|ﬁ sin @ cos ec 90 |
b 1f A4 =1sec @ cos & \ then prove that 06
!_ tan @ cot |
there does not exist a real value oI\ for which the characteristic roots are -1.1.3.
¢. Obrain two distinct Laurg@t’s series of f(z) = T about z = 0). N8
Q.6 a. Define orthogonal { and unitary matrix ‘ 06

Prove: If* A" and * Blre two orthogonal matrices of order n then AB and BA
are also an orthogonal matgees.
2 r 2z+1 ¥ 1 : .
b. If f(&)= ——dz where C is x”™ + p* =4 06

.

-
| Eznl@incs of () £(3). D) - @y M- -
, d dy o oy ,
OINGNT S 2 A 3y=0given, i x=0,p=0 and -—=4 1R
) elx dx

(10
Q.7 g emilton thm For < = 0 1 hence plita:
.'
A
Y, Stite and prove Cauchy's Thm. e
Fing e Blipear transformation which maps the points -1, 1. = 08
the poons <11 Alsg find its fixed points.
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