


Q1\

a) L {cos’(3r)—sin*(3t)}

since cos2t=1-2sin* then

cos’t = %(1+ cos 2t),sin’t :%(1—005 2t) Hence

L {cos? 3t —sin? 3t} = L{% (1+ cos 6t) —%(1—603 6t)}

1 1 1 1
=§L{1}+EL{COSGI}—(E L{l}_E L {cos6t})

_(s°+36)+s® (s +36)-5’

2s(s*+36)  2s(s® +36)
s*+18 18 S

T s(s7136) s(s?+36) s'+36

b) L{cos(3t)sinh(2t)}
L(% (e* —e ") cos(3t))

= % L(e* cos(3t) —e* cos(3t))
1 ( s-2  s+2 )
2° (5-2°+9 (s+2)*+9

Q2\
a)

i)

f(s)=|n(1+si2j:> LIF(®)

then f'(s):_—8 —8{1— > }

s(s*+4) T s s2+41

thus since L—1{ f'(s)} =-8(1—cost) = —tF(t)

~F()= 8(1-cost)

b) ty”—ty'+y=0 with y(0)=0, and y'(0)=1



Taking the Laplace transform of the two sides, we get

L (5) = 53(0) -V O)- =L (5) - (0)+ ¥ (5) =0
s ds

i(ﬂf(s) —0-1)+ 4 (s¥(5)=0)+ ¥(s)=0
ds ds

j(321’(3) ~1)+ 9 (s¥(5))+Y(5) =0
ds ds

—(Y"() + Y (5) % (28) )+ (sY'(s) + Y (5)) + Y (s) = 0

(Cs* +sP )+ (=25 +2)F(5)=0 = (=57 +s)'(5)= (25 =2)7(s)

oo _dY(s)  2s-2 dY(s)  2(s-1)
Y= ds _—S2+SY(S) = Y(s) -—s(s—1)
_[ ares) _ jids = In(Y(s))=-2In(s) = In(Y(s))=In(s")
Y(s) -5
In(Y(s))= ln(lj) = Y(s)= L = y()=t
s s
Q3\

F(2) = LI +y?) +icot™ (ij
2 y
Here,

U(x,y)=%ln(x2+y2) and v(x,y)=cot‘1§

are both defined and C*, when y # 0. Assuming this we get

ou x 81:__ 1 T\ T _ Ou
or 2 +y2’ dy 2\ 2 y2) 22442 9z’
()
Y
du Y dv B 1 1 Yy B _8-u.
oy  r2+y?’ dr r\? y r2+y* Oy’
()

proving that Cauchy-Riemann’s equations are fulfilled for y # 0.



1 —ml2<x<nxl?2
Q4\ f(x)=
0 ml2<x<3x/2

1/2
0

a0
bn
when n=even,a, =0

when n=odd=15,09,....=a,=2/nx
n=3,711........ =a,=-2/nzx

1 2 1 1
—4+—| cos(x) ——cos(3x)+—cos(d5x)—...
5 E( (x) 3 (3x) 5 (3x)

Q5\ To find Eigen value :

=0 2-2 6 = (1-2)(2-2)(3-4)=0

Det|A-LI|=0

=4=1,2,=2 ,4,=3

To find Eigen vector
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—2X,+4X,+5X,=0
-X,+6X,=0= X, =6X,

—2X, +29X,=0= X1:2—29X3

29 29
k¢ =

X, 2 3 2
X,=| X, |=| 6X, |=X,| 6
X, X, 1

Q6\
=X + X, +2X%, =3
3X, =X, + X%, =8
—X +3X, +4X; =5

1 1 23
3 -1 1)8|(R*-1)
-1 3 45

-1 -1 -2-3
3 -1 18
-1 3 4|5

R, =R, -3R,
R3:R3+R1

-3
17 |R, =R, - 2R,
2
2



1 -1 -2/-3
R, +-5
0o 1 L%
2| 2
0 0 -5-15
1 -1 -2/-3
7117 R =R +2R,
0 1 —|= 7
212 |R,=R,—=R,
0 0 1|3
z2=3
7 17 17 21
Y+—2=— =———=-2
2 2 2 2
x=1



