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SECTION A

Q1

(a)

(b)

(©)
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Find the Laplace transforms for the functions below.

@ f@® =101

(2 marks)
()  f(t) = 4t?

(2 marks)
(iii)  f(t) = sin2t + 2cost

(2 marks)
(iv)  f(t) = cosht — sinh2t

(2 marks)
V) fO=©-7H{-7)

(2 marks)

By using the First Shift Theorem or Multiply with t" method, find the
Laplace transforms for the following functions.

(i) f(t) = e*cos3t

(2 marks)
(i)  f(t) = t*sinh4t
(2 marks)
(i) f(t) = t3e3
(2 marks)
2 0<t<3
Find the Laplace transforms for g(t) = {1 3<LtLH .
3 t>6

g1 0<t<a

Hint: g; + (g, — 91 )H(t — a) + (g3 — g2)H(t — b) ={92 a<t<b

93 t>b

(4 marks)
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Q2 (a)  Find the inverse Laplace transforms for the functions below.
0 F&) ="
(2 marks)
. 5
() F(s) =
(2 marks)
“es S
(i) F(s) = ary
(2 marks)
: 7
(iv) F(s)= T
(2 marks)
8
V) F) =5
(2 marks)
(b) Solve the initial value problem for 2y — 3y =1, with y(0) = 1.
(10 marks)
SECTION B
Q3 (a) Given f(x) = x* — x + k. Find the value of k if
0 fG3) =1L
(3 marks)
) f(@2)=3k-8.
(3 marks)
(b)  Given g(x) = 2x? — 5x + 3.
(1) Find g(10).
(3 marks)
(i)  Find x when g(x) = 0.
(5 marks)

(c) The function % is defined by h : x — 4x — 3. The function £ is such that
h°k:x — 8x+ 1. Find the function £.
(6 marks)



Q4

Q5

(a)

(b)

(c)

(a)

(b)
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4 x <0
Let f(x) =439—2x 0<x<2. Find
x+3 x> 2

@O f(=D, f(1) and f(3).

(3 marks)
(i) limy_o- f(x) and lim,_ o+ f(x).

(2 marks)
(iii)  limy_,- f(x) and lim,_,+ f(x).

(2 marks)
(iv)  limy_, f(x) and lim,_,, f(x).

(2 marks)
Referring to Q4(a), check whether f{x) is continues at x =0 and x = 2.

(5 marks)
Givenlim,_; g(x) = 15 and lim,_; h(x) = 7. Calculate
(1) lirq g(x) - 21lim,_; h(x).

X—
(2 marks)
.. . g(x)—h(x) 2

(i1) lim,_,; (g(x)'h(x)) .

(4 marks)
Differentiate:
(i) y= (x?—-2x+5)3

(6 marks)

- xsin x

(11> y= cos x2

(8 marks)
Find the implicit differentiation for

xy? — 3x? = 5xy
(6 marks)



Qo6

Q7

(a)

(b)

(a)

(b)
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Water was filled from the tap into a cylinder with a volume, V, denoted as
V = nr?h.

(1) Find the rate of change of the volume of water increasing in the
cylinder with respect to its radius when the height, 4 is 7 cm.

(5 marks)

(ii) Calculate the water volume changing with respect to its radius
when the height is 13 cm.

(5 marks)

A farmer decided to fence his rectangular land by using two kinds of
fencing. One side will use heavy-duty fencing selling for RM10 a meter,
while the remaining three sides will use standard fencing selling for
RM6 a meter. Could you help the farmer to calculate the dimensions of the
rectangular plot of greatest area that can be fenced in at a cost of

RM2000?

(10 marks)
Find the Laplace transforms for the functions below.
i) f() =53~ 4t* + e*
(3 marks)
()  f(t) = sin3t + e tcos5t
(3 marks)
(i) f(t) = t+ DH(t —4)
(4 marks)
(i) Factorize x3 — 2x? — 3x.
(3 marks)
. D x2+2 it rtial fracti
(i1) ecompose ——-—- into partial fractions.
(4 marks)
2
(ili)  Find the inverse Laplace transforms for —3—5—22—
§°— 254-3s
(3 marks)

- END OF QUESTIONS -
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Differentiations

— (ax™) = nax™?! —(sinu) = cos u i

dx dx “dx

d du d du

— (") = n—-1 ___ - — —qj -

™ (u™) =nu T Tx (cosu) sin . —~

d(l)_ 1 du d(t ) = 5 du

&\ = v dx 7, (tanw) = sec® u.——

d (oY) = ot du d ( ) = . du

dxe =et e sec u) = sec u.tanu.——

d 1 du . ,
d—x-(lnu)-—a.a—x a—;(uv)—uv + vu

d du d su vu' — uv'

dx( u) dx dx(v) 2

Laplace Transforms

LUF(O) = f F@O). e~ dt = F(s)

JAO) F(s)
k k
S
l‘n,n=l,2,3,... n!
Sn+1
g%t 1
S—a
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sin at a
s% 4 q?
cos at 3
s2 4+ a?
sinh at a
cosh at S
s
JiO) F(s)
The First Shift Theorem
e f(t) F(s—a)
Multiply with t"
t". f(t),n=1,2,3, ... ar
(=™ a‘sqF (s)
The Unit Step Function
H(t—0) 1
s
H(t—a) e”%
g
The First Shift Theorem
f(t—a).H({t—a) e %.F(s)

Heaviside Function

g) =g+ (g, —g)H({t —a)+ (g3 —gx)H(t = b)

Initial Value Problems (IVP)

L{y(©)} = Y(s)

L{y' ()} = sY(s) = y(0)

L")} = s2Y(s) — sy(0) =y’

(0)




