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Question #1 (20 Marks)
Find Laplace transform of following function using:

(a) Laplace transform definition
(b) Unit step function
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Question #2 (40 Marks)

Find Laplace transform of following four functions.

f(t) = 8t%5

t

f) = t] Te tdt
0
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2 , 0<t<4
f(t)_{tz, t>4

)
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Square wave
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Question #3 (30 Marks)
Solve following equation and system of equations using Laplace transform.

y +2y" +y=6(t—-1), y(0)=0, y'(0)=0
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I — 0
{M % y1(0) =0and y,(0) =1

yi+y; =0
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Question #4 (20 Marks)
Solve following equation and find f(t).

1—£(6) = ] (e — e )f (¢ — 1)dr
0
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Function Laplace Transform
1 1/s
= n!/s*t
e 1/(s-a)
sin kt k/(s>+k?)
cos kt s/(s2+k?)
sinh kt k/(s*-k)
cosh kt s/(s2-k?)
= a> —1 Ia + 1)/s°*! INa+ 1) = al'(a)
re) V.
£® (1) s"F(s)- s f(0)- s*2 f " (0)-... - @V (0)
e f (1) F(s-a)
f (t-a) Z(t-a) e~ F(s)
g(t) 2(t-a) e ™ £ {g(t+a)}
1 (t) (-1)* d* F(s)/ds™
frg F(s).G(s)
f; f(D)dr Fle)fs
f (t) where f(t+T)=f{(t) 1_{1?_5;— J-BF & () dt
S(—1y) g

Trigonometric ldentities:

sin( 4 + B) = sin Acos B +cos 4sin B
cos(. 4+ B) = cos.4Acos B+ sin Asin B

cos26=cos’ @—sin’@=2cos’@—-1=1-2sin’ @

smA-smB = %[— cos(A4+ B)+cos(4— B)]
cos A-cosB = %[cos(.d + B)+cos(A4— B)]

sm.A-cosB = %[sin(ji + B)+sm(A4— B)]



