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TOPICS Total
QUESTIONONE  : NUMBERS 9
QUESTIONTWO : ALGEBRA 18
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QUESTION FOUR : DIFFERENTIATION 13
QUESTIONFIVE  : INTEGRATION 24
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Check that this booklet contains pages 2-23 in the correct order and that pages 22-23 has been

deliberately left blank.

A 4-page booklet (No. 108/2) containing mathematical formulae and tables has been provided.

YOU MUST HAND IN THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.
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QUESTION ONE: NUMBERS

2

Write
3

Iog8—%'|og:32+%log128 in the form loga.

Skill level 2

2

1

0

NR

. : w _ . .
If w=3+5I and z=2+3 evaluate 7 Write your answer in the form a+ib.

Skill level 2

2

1

0

NR

If z=x+1y and Z is the conjugate of Z, find 3z(2 — z) in terms of x and y.

Skill level 2

2

1

0

NR
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Evaluate (3 — iv3)". Write your answer in the form a + ib.

Skill level 3

NR
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QUESTION TWO: ALGEBRA

Given y=x3+5x*—-8x—12,

1.

ii.

Show that x + 1 is a factor of y.

Skill level 1

1

0

Find all the solutions for y = 0.

NR

Skill level 2

2

1

0
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Solve e***— 4= 0. Correct your answer to 3 decimal places.

Skill level 2
2
1
0
NR
When x> —3mx® —2nx+3 is divided by x+1 it has a remainder of 4, and when
X3 —2x% —2nx+m is divided by X—2 the remainder is —3.
Find m and n.
Skill level 3
3
2
1
0
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110
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4. Find the constant term in the expansion of (BX3 "o

Skill level 3

3

Solve z3 + 27i = 0 leave your answers in polar form.

Skill level 3
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Prove by induction that in(Br ~1) = 4+20+40+...+2n(3n-1) = 2*(n+1)
=1

for any positive integer n.

Skill level 4

4

N
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QUESTION THREE: TRIGONOMETRY

The right angled triagle ABC shown has two known sides, AC=5 and BC =12

A

C 12 B

Evaluate sin® + 2 cos 8 — 3tan 6. Leave your answer as a fraction in its
simplest form.

Skill level 2
2
1
0
NR
The graph drawn is the function f(x) = 2 cos(3x) + 1 where 0° < x < 250"
4 -
3 -
2 -
f(x) 1 1
0 -
(0] 250
_1 -
-2 A
Skill level 1
i What is the period of f(x)? 1
0
NR
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From the graph or otherwise, find how many times these two functions:
f(x) =2cos(3x) +1and g(x) =2

intersectin theinterval 0 <x <.

Skill level 1

1

0

NR

Solve 2cos(3x)+1=2, 0<x <.

Skill level 3

3
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3. Solve 2 cos?x —cosx—1=10,0 < x < 2m.

Skill level 2

2

1

0
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4., Solve sin260 —cos8 =0, —-n <0 <Tm.

Skill level 2

2

1

0
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T T
— C0S— as a sum of two angles.

5. Use an appropriate identity to express 2sin 3 005,

Skill level 2
2
1
0
NR
6. Prove the trigonometric identity: 1_Sm2_9+ CoS6_ tan0 =2 cot(20).
sin20
Skill level 3
3
2
1
0
NR
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QUESTION FOUR: DIFFERENTIATION

Differentiate 3x3 — x~1.

Skill level 1

1

0

NR

Evaluate lim (X;?’).
x—>-3\ x* -9

Skill level 2

2

1

0

NR

Find the equation of the normal line to the curve x? —2y3 = -7 at (3,2).

Skill level 3
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The diagram below shows a tent with rectangular vertical sides of height (h)
and length (x). The roof of the tent is flat and square in shape. The front and
back sides of the tent are open.

The tent is to be constructed by 900 m? of materials. Find the maximum
volume of the tent that could be constructed by the materials.

Skill level 4

4

N
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The graph of the function h(x) is drawn below. Use the graph to answer the
following questions.

T °—2\/./o*48\'

i Give two values of x in which h(x) is continuous but not differentiable?

Skill level 1

1

0

NR

i Evaluate lim_h(x).
X— -2

Skill level 1

1

0

NR

iii. Solve h(x) = 0.

Skill level 1

1

0
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QUESTION FIVE: INTEGRATION

Find the following indefinite integrals.

il.

[(x®+4e?)dx

Skill level 2

2

1

0

NR

[cos’x dx

Skill level 3

3
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Given [ 2x3 Vx2 — 1 dx. Do the following and thus find an answer for the given
indefinite integral.

Rewrite the given indefinite integral in terms of variable u only by letting
u=x2-1.

Skill level 1

1

0

NR

Integrate the indefinite integral you have obtained in part i. and thus find
an answer for the given indefinite integral.

Skill level 2

2

1

0
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y=-2x+4%

17

(en]

/ B

y=-(*-4)

[P

zx

The area enclosed by the graphs of y = —(x2—4) and y=—-2x+4 is
shaded on the given diagram.

X

Calculate the area enclosed by the graphs y = —(x? —4)andy = —2 x + 4.

Skill level 3

3
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Find the volume of the solid formed when the shaded area is rotated
about the y-axis.

Skill level 4

O R, N| W
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Find [~

x+1

19

1

P dx. [Hint: Apply the partial fraction method]

Skill level 4

4

N
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5. The table below gives the values of x2 sin x from 1 and 2 in steps of 0.2.

x 1.0 1.2 14 1.6 1.8 2.0
x?sinx | 0.84 1.34 1..93 2.56 3.16 3.64

Note: x is in radians

Approximate ff x?sin(x)dx using the Simpson rule.

Skill level 2

2

1

0

NR
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6. Solve Xg—ier = 2Xy and find a particular solution given y = 1 when x = 1.

Skill level 3

Ol | N
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