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INSTRUCTIONS TO CANDIDATES

1. Please CAREFULLY read the instructions given in the question paper.

2. This question paper has information printed on both sides of the paper.

3. This question paper consists of TWO (2) sections; Section A and Section B.

4. Answer ALL questions in Section A. For Section B, answer THREE (3) questions ONLY.
5. Please write your answers on the answer booklet provided.

6. Answer all questions in English language ONLY.

7. Formula has been appended for your reference.

THERE ARE 5 PAGES OF QUESTIONS, INCLUDING THIS PAGE.
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SECTION A (Total: 40 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

Show that the equation of the tangent line for the curve, x*—xy+y* =3 at the point (1,2) is

y=2

(5 marks)
Question 2
Solve gxfor x=t+tand y=t" =¢t-1.

dx

(5 marks)
Question 3
If y=tan™'(2x—1), differentiate y with respect to x.

(6 marks)
Question 4
Use integration by parts to integrate xsinx.

(5 marks)
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Question 5

Given that y = ——%— , obtain the approximate change in the value of y if p decreases at
p

the rate from 1 to 0.98.

(5 marks)
Question 6
Given Z, =0.25-0.4i and Z, =-0.33 +0.45i. Determine :
(@ Z,-Z,

(3 marks)
(b) Z,-Z,

(2 marks)
Question 7

The vertical position of a ball is given by y(t)=—16:> + 96z +50. Calculate the maximum
height, the ball will reach.
(5 marks)

Question 8

Find the inverse Laplace Transform of F(s) = —3-2~
s+

(5 marks)
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SECTION B (Total: 60 marks)

INSTRUCTION: Answer THREE questions ONLY.
Please use the answer booklet provided.

Question 9

xt—4x? +x+1 2 A
e NS +

a If
@ x> -4 x+2 x-2

. Find the value of 4 and B.

4 2
(b) Hence, evaluate the integral j —)C—*f‘-'—f-—%ﬁldx .
x ——

(5 marks)

Question 10

(a) The area of expanding rectangle is increasing at the rate of 48 centimeters square
per second. The length of the rectangle is always equal to the square of its width (in
centimeters). Determine the rate of the length increasing at the instant when the
width is 2 cm.

(8 marks)

poster is to have an area o m#, with margin of 6 m each, top and bottom, an
b A [ h f 300 m?, with in of 6 h, t d bott d

2 m on the sides. Calculate the dimensions that will give the largest printed area.
(12 marks)
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Question 11

Given that Z, =2—2+/3i and Z, =/3—i .

(@  Express (Z,) in trigonometric form.

CONFIDENTIAL

(8 marks)
(b)  Provethat Z,-Z,=Z2,-Z,

(6 marks)
©  Hence, determine Z) _222

(6 marks)
Question 12
Given the differential equation, (x2 -3y? )dx +2xydy =0.

. . dy

(a) Rewrite the equation in form of F

(2 marks)
(b) Hence, find the general solution for the differential equation.

(14 marks)

(©) If y(—1) = -3, write the equation in particular form

(4 marks)

END OF EXAMINATION PAPER
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FORMULA SHEET
TRIGONOMETRY IDENTITIES
FUNDAMENTAL IDENTITIES FORMULAS FOR NEGATIVES
g 1 |
o= e sin(-8)= - sing
secd = . .
T (‘,ﬂgﬂ m{-ﬁ}:mg
g1 ool .
tang — sing tanf=¢=—tan¢
amﬂ
tang = 9
cosé cst{—8)=—cscd
girf §+o008? 6 =1 sacf-#)=socd
1+ tan® # =sac? 4 eot{~#)=—catg
1+cot® d=cac? ¢
ADDITION FORMULAS | SUBTRACTION FORMULAS
sin{A +B)=sinAcos B+ cos AsinB sl A—B}=sinAcos B —cos Asing
o4 + B) = cos Acos B —sinfAsing cos{A—B)=cos Acoe B+ sinAsing
tand + th ' tanA ~tanB
A A =~ Bl 210
tarlA s Bl s tarlA B} A tanB
gind = Zsinficosd
c0s24 = cos” f~sin’ @
e =1 280
e = 20082 1
an2g = 208
1-tan?4
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DIFFERENTIATION

STANDARD FORM

GENERAL FORM

i{éinx}’i<cﬂs-x
dit

—{inf{x)}=r(xjcosf)

—{cosx)==sinx
,

g;(mfgx;ﬂa —P{)sinf{x)

‘j e v | e :
Bi{mx)' =58’ ¥

%{mrf_x})&f“iﬂ%ﬂz flx)

_"‘1_{ g:ggx‘}::— =gseycoty
m:.

{ﬁﬂmﬂﬂ <F'{xjescf{xjcotf{x)

%(seax)e secxtanx

£ fesof)=rix)sect(xtaniie

f;{mtx)e%zcz X
it

%{gﬂf{x}}eﬂx)ﬁsﬁ fx)

EXPONENTIAL FUNCTION

STANDARD FORM

. FORM

d .
?';k—a"" =F'(x)e™

LOGAF

THMIC FUNCTION

STANDARD FORM

4

dx X

LENPR L
re Inflx)= 7
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Differentiation of Inverse Trigonometric Functions

da 1 du
T sin~tu = T dx
d L 1 du
In cosT'u = i
d ran—1y = 1 du
dx "t M T T dr
d oy 1 du
dx 0t H T 1+u?dx
d 1 1 du
—5ec U = —————— e
dx ;u!-\/uz -1 dx
d 1 du
=S = e
dx Iu!\/uz -1 dx

Differentiation of Hyperbolic Functions

—(sinhu) = coshu EZE

dx
Tx (coshu) = sinh u%
E?; (tanhu) = sech®u du
-C-;-l; (cothu) = —csch? ug—g-
7 (sechu) = sechutanhu %
T (cschu) = fcsch ucothu %
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INTEGRATION

STANDARD FORM GENERAL FORM
Where : f(x)=ax+b
_focsxdx.: sinx+c¢ J'oosf( _ sinflx )+C
%
sinxdx = —cos X +¢ —cosflx
I J'smf(x ) +c
Iseczxd)f:tanwrc Isengx dx:tanf(x)-;-c
f'(x)
I secxtan xdx =secx +c J' secf(x)tan f(x) ec%f(}x)
Jcscxcotxdx=»cscx+c , JCSCf(X)cotf(x)dx:: C;:;)(X)+c
csc? xdx =~cotx +¢ 2 (g = COLF(X)
_f Icscz f(x)dx ) +c
EXPONENTIAL FUNCTION
STANDARD FORM GENERAL FORM
Where : f(x)=ax+b
(x)
e*dx=e"+c¢ ) g _ €
I j'e dx = - (x) +C
LOGARITHMIC FUNCTION
STANDARD FORM GENERAL FORM
Where : f(x)=ax+b

| fidx:tn|x|+c
X

Inf(. ]

o

INTEGRATION BY PART

_fudv =uv—-fvdu C
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Table of Laplace Transforms
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Fle)y=82F(s)  F(s)=8{7(¢)) F(e)=87{F(s)) F(s)=8{7())
Lo L 2 o L
5 s—a
|
3. £ =123, 2z 4 7 pw-l Llp+y)
5 o
' . 1.3.5--(2n~1]
5' '\J{E —J_—‘Lg 6 H “%3 }'3:1,2,3,... ( n,l )J}?
g1 2xsx+§
PR a 5
7. sinfat) 5 8  cos(at) 5
C e 2as C 5 ,“.ag
9. tsin{af) E +a2;32 10. tcos(at) , EE }2
o o 24 ) . 2as?
11. sin{ef)—aicos(al PEY Y 12, sin(at)taicos{at) T
1 (at) (at) Esn_l_a:z)? (az) () (82+a:2)
‘ ,. s(s*-a*) o } s(s* +34*)
13.  cos(at)—atsin{at) il 14, cos(at)+atsin(at) s
(‘52 +a2_) o ’ (32 +a2)
15. sin(az+d) ssin(&)+acos(b) 16. cos(at+d) scos(8)—asin(s)
’ & +a ' s +d’
b (at a h(at §
17.  sinh{atf) " 18. cosh(at) R
b ’ §—a
. & - bt ‘ . at bz e —— st
19. % sin(bt) (S_a)g_,_bg 20. e cos(bt) (s~—a)2+bg
@t gy, s ~u g s-a
21. e“sinh (&) (s—a}z—-bz 22. e cosh (&¢) m
nl 1 {g
23 ¥, n=1273,... il 24.  flct) A-F(w]
(s—a} ) < c
o5 U (6)=ult—c) e’ o6 &(t—c) o
" Heaviside Function s " Dirac Delts Function
27, wu, () f(e—¢c) e F (s) 28 u,(t)g(s) e S{g(t+c)}
29. e®f(z) F(s—c) 30, £f(2), »=123,... (—1)" 7® (s)
- 31, %f(z} I’NF(u}du 32 I: F(v)av F(S)
" =
t N N : Ire_gf(f)df
33. [ (- g(r)ar F(s)G(s). |34 S(+T)=7(2) o~ TV
1_8—51'
35 J'(z) sF(s)-7(0) |36 f(z) s*F (s)—-gf (0)-f'(0)
37. ™) SF (5) =" (0) =527 (0)- —gr ™2 (0]~ 7R ()



