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SECTION I - Multiple choice - 10 marks 

Fill in the circle on your Multiple Choice answer sheet which corresponds to the correct 

answer 

1. 

E 

A D 

B 

AB and BC are tangents to the larger circle, which touches the smaller circle at C. 
DE=x 

BD = 4DE 

The length of AB is 

A. 2VSx B. 3x c. 2x D. x-../S 

2 The line joining A(2, 3) to B(S, -1) is divided externally by the point M in the ratio 2:3. 
The point M has coordinates: 

A. (-4, 11) B. (14, 11) c. (16 23) D. (31' 5) 
5 ' 5 2 

3 ~In (2x+i) = 
dx 3x+2 

2 
B. ln(D -1 1 

A. - c. D. 
3 (2x+1)(3x+Z) (2x+1)(3x+2) 



4 The acute angle between the line x = 2 and the line 

5. 

6. 

../3y - x + 1 = 0 is 

A. B. -
6 3 

-1 
If tanx= k and 0 s; x s; rr: then secx= 

A. B. 
-1l+k2 

k 

y 

" 
4 --

c. IT 

k 

c. ../1+ k 2 

• 

2 -

~-o-+--+-+'-+--+-~1-+-1-~~ .. H-7"-"~"+")-+-~>--t-+---...,;_?x 
2 / 2 

-2 4 

-t;~ 
,, 

The Polynomial graphed above could be: 

A. P(x) = (2 - x)(x2 - 1) 

B. P(x) = (x - 2)(x2 - 1) 

C. P(x) = (2 - x)2 (x2 -1) 

D. P(x) = (x2 - 2)(x 2 - 1) 

D. oc 

-k 
D . ../1+k2 



7 I dx 
V9-2Sx2 

A. ~sin-1 (5x) B. ~sin-1 (3x) c. 1 . -1 (5x) D 1 . -1 (3x) -sin - . -sin -
5 3 5 5 

8 n -
2 

I sinx cos
2
x dx = 

20 
3 

-1 1 8-9,/3 
A. 0 B.- c. - D. ---

24 24 24 

9 Simplify 
1-cos2e 
l+cos28 

* 

A. tan2 8 B. cot2 8 c. 1- tan2e D. 1- cot28 

10 For what value of xis the ratio of its natural logarithm (lnx) to the number itself (x) a maximum? 

A. 0 B. 1 c. e D. lnx 

End of Section I 



SECTION II - 60 Marks 

Complete all answers in your answer booklets 

Begin a new page for each new question. 

QUESTION 11: (15 Marks) 

(a) 

(b) 

(c) 

(d) 

(e) 

Find 

(i) J 1 
dx 

(Zx+3),lzx+3 
(ii) J sin24x dx 

Find the value(s) of k for which the quadratic equation 
x 2 - 3kx + (k + 3) = O has one root twice the other. 

3 
For y =ex find 

d2y 
, in factored form 

dx 2 

Using the substitution u = 1 - x 3 , or otherwise, find 

If a and f3 are the roots of the quadratic equation 3x2 
- x + 2 = 0, 

find the quadratic equation with roots 1- a and 1- f3 

QUESTION 11 continues overleaf. ...... 

Marks 

4 

2 

2 

2 

2 



QUESTION 11 continued ....... 

(f) A body in a room with a constant temperature of 25°C cools from 150°C to 
100° C in 30 minutes. 

(i) Given that the rate of cooling of the temperature (T) of this body is given by 1 
dT - = -k(T - 25), show that T= 25 + 125e-kt is a solution to this 
dt 

expression, where tis the time taken in minutes. 

Show that k = -In -(ii) 1 (5) 1 
30 3 

(iii) Find the temperature of the body after another 30 minutes. 1 

• 

End of Question 11 



QUESTION 12: (15 Marks) Start a new page 

(a) 

Marks 

y 

Q(4q, 2q2 ) 

(i) Given the point P (4p, 2p2 ) lies on the parabola By =x2, prove that the equation 1 
of the tangent at the point P is given by 

y = px- 2p2 

(ii) If Q (4q, 2q 2) also lies on the same arc of the parabola as P, find the equation.of 1 
the chord PQ. 

(iii) PQ passes through the point (0, -4). 1 
Prove that pq = 2. 

(iv) Tis the point of intersection of the tangents at P and Q. 2 
Find the equation of the locus ofT. 

(v) Find any restrictions on x in the locus ofT. 1 

QUESTION 12 continued overleaf. ...... 



QUESTION 12 continued ...... . 

(b) A particle is moving with simple harmonic motion in a straight line. Its speed, v, when 
it is a distance x from the centre of the oscillation is given by 

(i) What is the period of the motion? 

(ii) What is the maximum acceleration? 

(c) (i) 

(ii) Explain the meaning of the answer to part (i) above. 

(d) The Volume and the Surface Area of a sphere are given by the formulae: 

(i) 

(ii) 

V = '.!:.rrr 3 

3 

dV dr 
Showthat -= S-

dt dt 

and S = 4rrr2 

A spherical ball of radius 48 mm hns its Volume changing at d rd le equal to 6 times its 

Surface Area, while remaining spherical. (The rate is in mm3 /sec). Show that the rate 
of change ofthe radius is a constant. 

(iii) How many seconds does it take for the Volume to reduce to~ of its original? 

End of Question 12 

1 

1 

2 

1 

1 

1 

2 



QUESTION 13: (15 Marks) Start a new page 

(a) A man walks at a speed of~ km per hour, after walking fort hours. 
4+t 

(i) 

(ii) 

(b) 

(c) 

(d) 

(e) 

How long does he walk for his speed to reduce to 3 kph? 

How far has he walked in that time? (give to 2 decimal places) 

d 
Prove that -ln(secx) = tanx 

dx 

The points A, B, C and D lie on the circumference of the circle below. 

Prove (giving all reasons) that tan A+ tan B +tan C +tan D = 0 

~ind !!.... ln(x + ,/x2 + 1) and hence find the value, in exact form, of 
dx 

J.
1 dx 

0 ..Jxz+1 

Prove, by the process of Mathematical Induction, that 3zn + 7 is divisible by 8 
for all positive integral n. 

End of Question 13 

Marks 

1 

2 

z 

3 

3 

4 



QUESTION 14: (15 Marks) Start a new page 

(a) 

(b) (i) 

(ii) 

(c) 

dy 2 1[ 1! 
If dx = 1 + y and at x = 2, y = 1, show that y = tan(x - ::;-) 

If f(x) = cosec x show that 1-1 (x) = sin-1 (~) 

Find the Domain of y =f-1 (x) 

A 

0 

D 

AD is a diameter of the circle, centre 0 
!'.ABC is isosceles, with AC = AB 

(i) Redraw the diagram onto your answer booklet (at least one third of a page) 

(ii) Let LABC = x. Prove that LBDE = x (give all reasons) 

(iii) Prove that BC is perpendicular to AD (give all reasons) 
(DO NOT use congruency or the properties of an isosceles triangle)) 

QUESTION 14 continued overleaf ...... . 

Marks 

2 

2 

1 

1 

2 



QUESTION 14 continued ...... . 

(d) The curve y = -( 
1 

2 shown below, has n rectangles of equal width inscribed 
x+l) 

y 

on it, between the values x = 0 and x = 1. 
The height of the rectangles is determined bythex-value on the right of the 
rectangle, forming what are called Lower Rectangles. 

(1+....J._Ji__.J_ ___ ,_, f\ '.---_J-L-L__ ______ -:::,.. x 
I_. !'r- 1 

0 

(i) Give the area of the first rectangle on the left. 

(ii) Find a simplified expression for the area of the kth rectangle from the left 

(iii) Deduce that 

Jim n {-1- + _1_ + ...... + (2n1)2} = _21 
n-;oo (n+1)2 (n+2)2 

End of Examination 

2 

2 

3 
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