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PART A

Ql (a)

(a)

Find the Laplace transforms of the following functions.

(i) /(t)= 3t-s

(iD .flr\ = 2t + 5e-8'

(iii) flt)= 3sin2t

(iv) flt)= Tcost+8sin2t

(v) flt) = cosh2t -6sinh3r

(10 marks)

(b) By using First Shift Theorem, Multiply with tn and/or Linearity, find the Laplace

transform of each function below.

(D

(iD

(iii)

(iv)

f (t) = e2' cos3t

-f (t) = tsinh2t

f(t)=t2e-3t -5tsin2t

f (t) = (2, -r)'

Q2 Find the inverse Laplace transform for each function below.

4(i) F(s) = 
su

7.r(ii) F(s): F;

(iii) F(s):Gllft.,

1(iv) F(s): fr*r

(10 marks)

(10 marks)
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(b)

DAS 10303

Use the Laplace and inverse Laplace transform to solve the following Initial Value

Problems (IVP).

y'+y =3t, .y(0) = 1

y"+4y'+4y = s' , ./(0) = 1, /'(0) = I

(10 marks)

Find the domain and range of the following functions.

(D fG)=r'+Ji
I(iD s(x) = ^x-2

(iiD h(x)='lt'-2x-3

(9 marks)

(D

(ii)

PART B

Q3 (a)

(b) Let f (x) = x3 , g(x) = sin x,and h(x\ = "fis .

(i) Find ft" f (x) and f .g.h(x).

(ii) Evaluate o" r( L).'[zJ'

(c) Find the inverse function of f (x) =3",1x -7 .

(8 marks)

(3 marks)
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Q4 (a) Calculate the following limits.

(i) lim 1x-7
x+3 2

(ii) ,'^3x2--4x
x-+a Jy' -J$

.. Ji -r(lll) llfil 

-

r-+l X-l

.. x2-6x+8(lv) llln 
---x+2 X" -4

(10 marks)

(b) Calculate the following limits.

),-5x(i) lim -
x-+3- 19-J

(iD .y.-##
(5 marks)

(c) Given f (x) ={:' *'- ' t =:.
[3.x+5 , r)0

(i) Sketch the graph of /(x).
(ii) Check whether /(r) is continuous at x : 0.

(5 marks)

i,r
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Q5 (a) By using the formula 4 = f' (*) = 1i^'f(x+ 
h) - f(x) .'dx r\'"t ;;t h ,

prove that

!(rur,*1") =32x+1.dk\ 4) 4

(4 marks)

(b) Given Y = Ji .

(i) Comoute 4.
clx

(iD Find an equation ofthe line tangent to the graph y = Ji at (4, 2).

(5 marks)

(c) Evaluate the following derivatives'

, / - rr\(i) ol_,*" 
1dr[ 8)

d (7 r\(rr) tIs u'J

d(s'+l)(rrr) 
^l7J)a ( qxhx'- r'-')')

\rv,, , l-------7- r\ / dr[ x'+l )

(11 marks)

e6 (a) A 5 feet-tall woman walks at9 ft/stoward a street light that is 20 ft above the

ground.

(i) What is the rate of change ofthe length of her shadow when she is 15 ft from

the street light.

(ii) At what rate is the tip of her shadow moving?

(6 marks)

!):.'.\
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(b) Givenafunction, .f(x)=2x3 +3x2 +l.Byfinding f'(x) and.f"(x),

(i) find the local minimum,local maximum and inflection point.

(iii) Sketch the graph ot f (x) .

(c) By using L'hopital's Rule, find

.. cosx - I(,) lg ;
xt + x' -2x(iil lim ""\'-l ;;i x, _l

,. 4x3 -6x2 +l(llll llm-\---l -'.,i 
2*t - 10x + 3

(8 marks)

(6 marks)

(10 marks)

(4 marks)

Q7 (a) Find the Laplace transform for the functions below.

a
!(i) lu): =+

(ii) flt): 30{

(iii) flt): zt -5
(iv) flt): 3t(t - 5)

(v) fli: Q -z)nQ -z)

(b) Find the Laplace transform ,", fG) =l: ::; : :j
f+ t>6 )
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(c) Find the inverse Laplace transform for the functions below.

(i) F(s)= 1*+
s s-4

(iD F(s): = 
8,-

(" - a)'

(iii) F(s): {-3
s2 +16

(6 marks)

- END OF QUESTION -
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FORMULAE Table I : Laplace transform.

L{ 

^t)}= 
I; f Q)e- "' dt =F (s)

.f (t) F(s)
k L

J

{, n:1,2,. nl--:
sn+r

e I
s-a

sin at a--7---;
s- +a-

cos ot J--;----;
s'+a'

sinh a/ a--T---
s- -q-

cosh c/ s_;,
s- -a-

The First Shift Theorem

e* /(t) F(s - a)

Multiply with l"

t JU) , n: 1,2, .. gr)'4!!9
The Unit Step Function

H(t 4) 1
J

H(t -a)
e-ot

,t

The Second Shift Theorem

JU-a) H(t-a) e^ F(s)
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Heaviside Function

s(r) = & +l.Bz - sJH (t - a) +[h - g2]H(t - b)

Initial Value Problem (IVP)

r{y@l= r(s)
T{v'O\= sr(s) - /(o)

T{v"0\= s2Y(s) - s/(o) -.v'(o)

Table 2: Differentiation
d *' - *n-r
dx

frVfr>sfOl= f 
(x)s'(x)+ g(x)f'(x)

d
dx

f (x)

s@)
_ s@)f'(x)- f!x)s'@)

(g(x))'

dzy 
=

dxz

d(dy\ d(dy\(&\
a.l-a. )= Ald. ) ld. )

d, |du
-Lnudx udx
d 

,u =r' .du
dx dx
ddu_srnu = cosu.6

d,du
&tanu = sec- u' 

dx

,du
-csc-

dx
lcotu =
dx

Lr""u =secutanu'4dx-- dx

ddu
- 

csc r., = - QSCII CO|U '---dx--- dx

ddu
&cosu 

- -snu' 
dx

rl. .
'- \ \ l

->-
o


