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1.

QUESTION 1

(a) Express log45 in terms of log 3 and log 5.

(b) Solve for z in the equation

33:t+2 — 44:1:—3

_ and give your answer correct to 4 decimal places.

(c) Find z and y if
i. y=27z and logz z + logz y =7,
il. y=3log,4 and y = log, 16z + 4.

QUESTION 2

(a) Simplify fully;
Tméndp?  6nmip®
5r3q 1 2¢%rTt

(b) Express as a single fraction in its simplest form;

r+2 z-—4
r—5 z+2

(c) Without using a calculator simplify the expression

QUESTION 3

(a) Prove the trigonometric identity
(sinf + cos6)? + (sinf — cos ) = 2

>
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[3 marks]

[5 marks]

[6 marks]
[6 marks]

[8 marks]

[6 marks]

[6 marks]

[5 marks]

(b) Given that X = zsinf + ycosf and Y = zcosd — ysiné, show that

X2+Y?2=1%+42

(c) Solve the following trigonometric equations in the given ranges:

i. cot20=12; 0 <6< 360°
ii. 3sin20 —cosf=0;0<6<7

[5 marks]

[5 marks]
[5 marks]



QUESTION 4

4. (a) When z® + 322+ az +b is divided by (z+ 1) the remainder is 5, and when

it is divided by (z — 2) the remainder is 8. Find a and b. [10 marks]
(b) Find the quotient and the remainder of the division;
(% + 4z - 3) + (z — 2). [10 marks]
QUESTION 5

5. (a) A line L has equation y = 3z + 4. Find the equation of the each of the
following lines.

i. parallel to L, through (1, 2). [6 marks]
ii. perpendicular to L, through (2, %) [6 marks]
(b) A function is defined by fiz—(x—-1)2-2forz > 1.

i. Find the range of f. (2 marks]
ii. Find the inverse function f~!, stating its domain and range.[8 marks]

QUESTION 6

6. (a) The area of a square less the side of the square is —? Find the side. -

[7 marks]
(b) A population is decreasing at 2% each year. How long will it take for the
population to halve? [7 marks]

(c) The volume of a rectangular box is 120. The box has a base whose length

24
[ is twice the width. Show that its height h is given by h = ?9[6 marks]

QUESTION 7

7. (a) If F200 is borrowed for 3 years at a 12% simple interest rate find the
interest and total amount due at the end of 3 years. [7 marks]

(b) Suppose that E3000 is invested in an account paying 10% interest. Find
the amount at the end of 7 years if the interest is

i. compounded annually, [6 marks]
ii. compounded semi-annually. (7 marks]



