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DIRECTIONS TO CANDIDATES 

* Approved calculators may be used. 

* There are 7 questions of equal value. Start each question on a new page. 

., 
Show all necessary working. Marks may be deducted otherwise. 

Begin each question on a new page 

Question 1 

64- x 1a) 	 Solve I =-. 
8" 	 3 

x-6
b) 	 Solve ~3 

x 3 

c) Find the exact value ofthe gradient of the tangent to y at the point where 

x 3. 3 

d) 	 Find the coordinates ofthe P which divides the interval joining A(4,6) 

and BCl3,S) externally in the ratio 4:1. 2 

6 

e) 	 Evaluate LHlk 
1k=l 

Question 2 

a) 	 Find the acute between the lines y = 2x - I and = O. Answer correct 

to the nearest degree 3 

b) 	 Solve sin 2fJ = -J]cos fJ for 0 0 :$ x :$ 3600 

3 

c) Solve X4 +2x2 -8 0 
3 

d) Find, from first principles, the derivative of y x2 
- 2x 3 



Question 3 

a) TIleline 3x +4y- k 0 is a tangent to the circle x 2 + y2 = 16. Find the possible 

values ofk. 

b) (i) On the same axes, sketch the graphs of y Ixl and y = {x - 2Y 

Hence solve Ixl < (x - 2Y 

c) TIle curve y =x3 +ax2 +bx+ c has a point of inflexion at (1,2) and a stationary point 

when x 4. Find the value of a, band c. 

'T 

5C\1v'\Question 4 

a) x 

y 

From a point X on a canal bank, a surveyor measures the angle of elevation of a tower 50m 

high and on the same bank to be 56°. From a Y on the other bank and exactly opposite 

}C, another surveyor finds the angle of elevation of the tower is 39°. Assuming that X, Y and 

the foot of the tower are all on the same level, show that the breadth of the canal is given by 

b 

and evaluate tlus expression, giving your answer correct to 3 significant figures. 

b) 	 Write tile expansion for cos (A-B). Hence find the exact value for cos 15°. 

c) The diagram shows a function y = f(x). 
/l'j 

x 
3 	 Ci 

2 	 v1 
Copy the diagram neatly and sketch the curve y = on the same axes. 

3 

d) 	 If a and f3 are the roots of 2X2 - 5x - 4 = 0, fOlm a quadratic equation whose roots 

are a and!!..4 f3 	 a 

Question 5 

a) Consider the function f(x) = x 

(I) 	 State the domain of the function 

Show that the function is an odd function 

Show that the function is increasing throughout its domain. 

iim 
(iv) 	 Evaluate f(x) 

x-too 

(v) 	 Sketch the graph of y = f(x) showing all important features 

b) Prove by Mathematical Induction tllat 1+4+16+64+ .....+4"-1=].(4" for all positive 
3 

integers n. 


3 


3 

2 

4 

1 

2 

3 

1 

2 

3 



Question 6 

a) (i) Express sin x in the form Rsinex +a) , where R>O and 0° <x < 90° . 

(ii) Hence or otherwise solve the equation sin x +.J3cos x= Ji for 
0°:"; x:"; 360° 

2 

2 

b) Find the values ofk for which the 2X2  4x +k 0 has real roots 3 

c) 
2 

A 

d) AB is a tangent and AC is a secant of the circle. 
:B 

BD bisects L CBE. 
Let LCBD=x. 
Prove that A ABD is isosceles. 

3 

Question 7 

a) For which values of x is the cnrve y '" Xl -12x+16 decreasing and concave down? 3 

b) S · I'fy 1 (0 0) . . ... f 0lInp 1 - cot - - tan - , expressmg any tngonometrlc ratIOs 111 temlS 0 
2 2 2 2 

b) Anna wins $20 000 in a lottery and decides to invest it in an account paying 10% p.a. 
cOlnpound interest, being compounded annually. She decides to withdraw $2500 each year 
immediately after the annual interest has been credited to her account. 

(i) 

(ii) 

After Anna makes her first withdrawal, how much remains in the account? 

Let $ All ""value of the investment after the 

All 25000-5000(1.1)" 

withdrawal. Show that 

1 

4 

(iii) How many withdrawals of $2500 will Anna be able to make? 
2 
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