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Question No. 1. (10 Marks) Using the Laplace Transformation method, solve the integral equation to find £ (t):
t

f( = 2t—4j cost.f(t—1)drt
0

g(t)=cost h(t—1)=f(t—1) V(s)= L{j cosr.f(t—r)dr}
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o2 —8s+2 85430 8 2 85+32
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16
f(t) =8 — 2t + 8e 2tcosh V3t + \/—ge‘“sinh V3t

For the last two terms we used the Table Transforms 20 and 21.
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Question No. 2. (12 Marks) Using the Laplace Transformation method, solve the differential equation:

y'+6y +10y =f(t), y=y@®), y(0)=0, y'(0)=0
0 for 0<t<5
fW) =<1 for 55t<7
0 for t>7

(s2Y —syg —v4) + (6sY —6y,) + 10Y = U(t—5)—U(t —7)

s2Y + 6sY + 10Y = L{U(t — 5)} — L{U(t — 7)}

e—Ss e—7s

s?Y 4+ 6sY + 10Y = .

e—Ss e—7s

- s(s? + 6s + 10) B s(s? + 6s + 10)

1 A Bs + C

PF = —
s(s2+6s+10) s * (s2+ 65+ 10)

1= As?+ 6A4s+ 104+ Bs? + Cs
A+B=0 6A+C =0 10A=1

1 5 1 . 3
10 10 5
1 1 s+6
s(s2 +6s+10) 10s 10(s? + 6s + 10)
1 s+3+3

T 10s  10[(s + 3)%2 + 1]

It s+3+3
B [105 10 (s+3)2+1](
v 1 (s+3) s _ po7s
_[105_10[(s+3)2+1] [(s+3)2+1](e —e )
1
y(t) = [U(t =5)=U(t—-"7)]
110 [e73¢=%) cos(t — 5)U(t — 5) — e3¢ cos(t — 7)U(t — 7)]

0 [e 3¢S sin(t — 5)U(t — 5) — e 3D sin(t — 7)U(t — 7)]
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Question No. 3. (8 Marks) Using the Laplace Transformation method, solve the differential equation:

y'+y=3cost+d8(t—m) y=y), y(0)=1 y'(0)=0

Take Laplace of the equation

s?Y —sy(0) —y'(0) + Y = L{3 cost + 6(t — m)}
Rearrange

B s N 3s N e s
C(s241)  (s2+1)?2 0 (s241)
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e =g O e e )

L1 {Szj_ 1} =cost

Y

LY e ®F(s)} =U(t-a)f(t—a)

L—l {e—ns 1
(s2+1)

£ {@zi—snz}

f(t) =3tsint Table #22
( )

2ks

tsinkt = £714 >
2 k2 2
(s2+K7)

3
y(t) = cost +Etsint+ sin (t —m)U(t — m)

1
Ifa=77,' F(S)=m }=Sin(t—ﬂ')U(t—ﬂ')




