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INSTRUCTIONS TO CANDIDATE:
This question booklet consists of 10 questions.
Answer all questions.

The full marks for each question or section are shown in the bracket at the end of the question
or section.

All steps must be shown clearly.
Only non-programmable scientific calculators can be used.

Numerical answers may be given in the form of 7, e, surd, fractions or up to three
significant figures, where appropriate, unless stated otherwise in the question.
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Trigonometry

Limit

Hyperbolic

LIST OF MATHEMATICAL FORMULAE

sin {4+ B)=sin4cos B + cos Asin B
cos(A+ B)=cos Acos B F sin Asin B
tan 4 * tan B

tan(AiB)=
" 1 F tanAtan B

sind +sin B = 25inA+B cosAﬁB
2 2

sind—-sin B = 2005A+B sinA-B
2 2

cos 4 +cos B = 2cosA+B cosA_B
2 2

cos4d—cos B= —ZSinA;B sinA;B

sina _
50 h
l-cosh
0 h

sinh (x + y) = sinh x cosh y + cosh x sinh y
cosh (x +y) = cosh x cosh y + sinh x sinh y
cosh? x — sinh®x = 1

1 — tanh®x = sech’x

coth? x — 1 = cosech® x

sinh 2x = 2sinh x cosh x

. 2
cosh 2x = cosh® x + sinh? x

o
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LIST OF MATHEMATICAL FORMULAE

Differentiation and Integration

f(x)
cotx
SEC X

cosec x

coth x
sechx '

cosech x

Jf’(x)dx=

/(%)

Judv=uv—

Spheré

Right Circular Cone

Right circular cylinder

fx)
2
—cosec” x
sec x tan x

—cosec x cotx

— cosech? x
— sech x tanh x

—cosech x coth x

In*f(x)l +c

jvdu

S=4znr
S=nrs
S=2nrh
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The total cost of manufacturing k boxes of chocolates (a function of time, ) is given by
C(ky=2k* +k+900,

where k(1) =1t" +1007.
Compute the rate of change of the total cost with respect to time when 1= 1.

[5 marks]
By using the identity sin’ x+cos’ x =1, show that

cos(sin—] x}z 1-x

: e
Hence, compute Lot sin” L—i—w without using calculat
]
3}
[6 marks]
Let f(x)=sinhx. Provethat f~ ( o) (fojxqﬂ)
[7 marks]
The position vectors p, g, r and s are given such that
(s-p)-(g-r)=0 and (s-q) (r-p)=0.
(a) Show that (s —r)(p—q) = 0.
{4 marks]
(by If p=4i+5j, q=3i+2j r=—4i+j and s= xi+ yj,
find the values of x and y.
[3 marks]

. . . x* 3 .
A straight line 2x+ y =4 intersects a hyperbola —— 7}/6* =]l atdand B
i

(a) Find the coordinates of 4 and B.

{4 marks]

(b) Hence, find the equation of a parabola that passes through the points
A, Band(8.0).

[6 marks]
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6. Show that cos6x = cos Zx( 46082 2x -3 ) )

Hence, evaluate

xcost( 40052 2x-3 )dx

=

[11 marks]

7. Find the values of p, g and » which make the ellipse
Ax* +y* +px+qy+r=0

touches the x-axis at the origin and passes through the point (1, 2).

Express the equation obtained in the standard form and hence find its foci.

[13 marks]
8. Given that f(x)=x" —=3x*> -9x+11.

(a) If fintersects the x-axisat x=1, x=p andx=g, find pand g.

[3 marks]
(b) Determine the intervals where f is increasing and f is 'decreasing.

[4 marks]
(c) Use the second derivative test to find the coordinates of the local

extremum.

[4 marks]
(d) Sketch the graph of f.

[2 marks]
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9. Given that u =3i+3j—¢k and v

ol

il
(e x]
g
|-
N
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o
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ot

il
N

- 61— 2j

values of ¢ and 5.

Hence., determine

(2)

(b)

(¢)

10, (a)

(b)

the direction angles of u.

the area of parallelogram with sides u and v.

the angle between u and v.

etermine the

{4 marks]

{4 marks]

12 mark

£2]

1
1

[3 marks]

Let P(x,y)be apoint on a unit circle with centre (J at the origin. such that
LA ) £

OP makes an angle acute 8 with the positive x-axis. Prove that

sin? G+cos’ @ =1,
and hence, show that

sec’@=1+tan’ 4.

Show that the equation
cosx(sinx+cosx)—1=0
can be reduced to

tanx(1-tanx) =0.

Hence, solve for x on the interval [0, 27].

[5 marks]

[5 marks]

Find the area enclosed by the curve f(x)=tanx(1 - tanx) and the x-axis in

the first quadrant.

END OF BOOKLET
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[5 marks]
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