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INSTRUCTIONS TO CANDIDATES

1. Please read the instructions given in the question paper CAREFULLY.
2. This question paper has information printed on both sides of the paper.
3. This question paper consists only Section A.

4. Answer ALL questions

5. Please write your answers on the answer booklet provided.

6. Formula sheet is provided
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SECTION A (Total: 80 marks)

INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

(@) Determine di(sin(SX3 —4))6.

X

(b)  Evaluate f (2 + 3x - 2)dx.

Question 2

Integrate the following functions:

(a) J(x2+%—7x3jdx.
(b) J. (cos3x —sin (5x + 1)) dx

(c) j(e3x+4x3—x—3)dx.

Question 3

CONFIDENTIAL

(4 marks)

(6 marks)

(3 marks)

(3 marks)

(4 marks)

(a) The sides of a square cube are decreasing at a rate of 0.1cms™". Determine the

rate of change of the area when the area of the square cube is 49 cm? .

4x -5
x2-x-2

(b)  Solve j
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dx by using the partial fractions method.

(8 marks)

(12 marks)
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Question 4

(a)  Consider the equation y* —3x° +2x%y =5.

i Determine gl by implicit differentiation.
X

(7 marks)
i. Hence, calculate the slope of the tangent to the curve at the point
(2,3).
(3 marks)
) e4x
(@  Given that f(x)= L
i. Determine f'(x) by using quotient rule.
(8 Marks)
i, Hence, calculate the value of f'(2).
(2 marks)

Question 5

(a) Determine the slope of the curve xy*-2x°+x®y=4 using implicit

differentiation.
(10 marks)

2
(b) Determine I 3xsin3x dx by using integration by part method.
0

(10 marks)

END OF EXAMINATION PAPER
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LIST OF FORMULAS FOR MATHEMATICS

Integration

fldx=x+C

xn+1
fx"dx= +C, n+-—1
n+1

1
f—dx =Injx| +C
x

1 x—TL+1

—dx = +C, n#*l
x" -n+1

fe"dx:e"+C

fsinxdx=—cosx+C
fcosxdx=sinx+C
J-tanxdx= In|secx| + C
fsecxdx = In|secx +tanx| + C
fcscxdx=ln|cosx—cotx|+€
[seczxdx=tanx+C

fsecxtanxdx =secx+C

By part
fudvzuv—fvdu

Identity Trigonometry
cosh?x — sinh?x =1
cos?x + sin?x = 1
cos 2x = 1 — 2sin’x

Function value

b

area =f flx)dx
b

V= rrf (A(x))2 dx

b
=7 [ o - 9GP dx

Surface Area:

b dy 2
S =f 2y (1+ (—) dx
N dx

Radius of Curvature:
()]
dx
azy
dx?

R =
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Length of curve :

b d 2
s=f ’1+(—Z) dx
a dx

Differentiation

y = ¢ (constant) % =0
dy
= = 1
Ye= dx
d
y=x" d_z = nx™!
o dy o
y =sinx dx-cosx
_ dy |
Y =CoSXx a-———smx
dy
=t _ 2
y =tanx Tx sec*x
dy
— pX 7 pX
y=¢ dx ¢
—1 dy _ 1
y=mx dx  x
= cotx EX = —cosec’x
y= dx
_ dy _ .
y = cosec x i cosec xcot x
Product rule
dy  du N dv
dx ~ v dx u dx
Quotient rule
du dv
dy Y& T Y@
dx V2
Chain rule
dy dy du

dx Ex dx

Second Order Differentiation
Consider: y = e™

Different roots
y = Ae™* 4 Be™2¥

Equal roots
y = (4 + Bx)e™

Complex roots (a + Si)
y = e (A cos(Bx) + B sin(fx))
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f®) = L7H{F(s)}

F(s) = LUf ()}

TABLE OF LAPLACE TRANSFORMS

f(t) = L7HF(9)}

CONFIDENTIAL

F(s) = L{f (1)}

10.

11.

12.

13.

f® = L7{F(s)}
1

t",n=123,..

Vt

sin(at)

t sin(at)

sin(at) — at cos(at)
cos (at) — at sin(at)
sin(at + b)
sinh(at)

et sin(bt)

e?t sinh(bt)
the®,n=123,..

u.(t) =ut —c)

1
s

(52 + a?)?

2a3

(52 + a?)?

s(s? —a?)

ssin(b) + a cos(b)

s2 + g2

a

SZ__aZ

(s —a)? + b2

—CS
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14. %

15.tP,p > —1

1

16.t" 2,n=1,23..

17. cos(at)

18. t cos(at)

19. sin(at) + at cos(at)

20. cos(at) + at sin(at)

21. cos(at + b)

22. cosh(at)

23. e% cos(bt)

24. e® cosh (bt)

25. f(ct)

26.85(t — ¢)

1
Ss—a

Fp+1)
Sp+1

1-3:5+(2n—1Vn

1
YA

s
s? +qa?

s2 — g2

(sZ + a?)?

2as?

(s% + a?)?

s(s? + 3a?)
(2 + aD)?

scos (b) — asin (b)
s? +a?

s
s —q2

sSs—a
(s — a)? + b2

s—a
(s —a)? — b2



