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QUESTION 1

1. (a) Find the values of a and b for which the polynomial 23 + az? + bz — 4 is

exactly divisible by 2%+ z — 2. [7 marks]
(b) Use both the remainder theorem and synthetic division to find all the real
roots of the equation 3z* + 5z% — 1022 — 20z — 8 = 0. [13 marks]
QUESTION 2
2. (a) Evaluate logg 33. ' [3 marks]
(b) Solve the following equations for z.
i 3%-1 =231 [4 marks]
ii. log, z +log, 8 =6. [5 marks]
iii. 2% —7e®+3=0. [4 marks]
(c¢) How long will it take for money in an account that is compounded
continuously at 5% interest to trebble? [4 marks]
QUESTION 3
3. (a) Express cos 725° in terms of an acute angle. [3 marks]

(b) Prove the following trigonometric identities.

i. tanz + cot z = 2cosec2y. (NB cosecz = cscz.) [4 marks]

il. siny+sindy tan 2y [9 marks]
cos Yy + cos 3y

(c) Solve the trigonometric equation
sinz = sin 2z

and give your answers in the range 0° < z < 360°. [4 marks]



QUESTION 4

4. (a) Find
i. the constant term, and

ii. the term involving z8,

8
in the binomial expansion of (x + %) . [5,5 marks]
(b) i. Write down the first 4 terms of the binomial expansion of
1 . [4 marks]
11—z
1
ii. Use your result in part 4(b)i above to estimate W correct to 4
decimal places. [6 marks]
QUESTION 5
5. (a) Let
1 2 10 101
A‘(s 4)’ B_(z 1)’ andc_(o 1 0)
i. Find (4 - B)~. [3 marks]
ii. Verify that AT — BT = (4~ B)T. [4 marks]
iii. Find ATC - BC. [3 marks]
(b) Solve the linear system
z -z = 1
2r + 3y — 5z =
Tz + 2z = -1

using Cramer’s rule. Leave your answers as fractions. [10 marks]



QUESTION 6

6. (a) Given the circle
2+ 10z +y —4y="7

find its centre and radius. [6 marks]
(b) Write down the equation of the circle that is tangent to the y-axis and has

centre (—3,2). [5 marks]
(¢) Find the equation of the line which is parallel to the line 3z — 2y —4 =0

and which passes through the point (0, 2). [4 marks]
(d) Write down the equation of the line which perpendicular to the line

3z — 4y = 2 and which passes through the point (-1, 1). [6 marks]

QUESTION 7

8
7. (a) The sum of an infinite geometric progression is 3 and the first term is 2.
Find the common ratio. [4 marks]

(b) Use mathematical induction to prove that
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for any positive integer n. [6 marks]

(¢) Simplify the complex number
V/2(cos 135° + i sin 135°)
without using a calculator. [4 marks]

(d) Solve the equation

and give your answer(s) in the form z = z + iy. [6 marks]



