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Question 1

1. (a) Use synthetic division to find the quotient and remainder when 5z° — 622 — 2 is

divided by z + 3. [6]

(b) When the polynomial z3 + az? + br — 32 is divided by z + 3 the remainder is

—35. Given that z + 4 is a factor find a and b. [6]

(c) Find all the roots of the polynomial z* + 5z% + 5z% — 5z — 6. 8]
Question 2

2. (a) A student wants to buy a new computer after 3 years that will cost £8000. If
he only has E5000 available to deposit now, what interest rate is required for it
to increase to E8000 in 3 years if the interest is compounded monthly. [5]

(b) How long will it take an ivestment to double with 10% interest compounded
continuously. [5]

(c) Solve for z in each of the following equations
(i) 274 = gt=+1, [4]
(ii) logs(2z — 1) = —logg z + logz(4z — 3). (6]

Question 3

3. (a) Prove that
(1) tan® + cot§ = secfcsch. [5]

.. 1 9
= 0. 5
(i) 1—cos«9+1+c050 2esc 5]

(b) Solve the trigonometric equation

2sinz=1—cosz

giving all solutions between 0° and 360°. [6]

(c) Without using calculators find the exact value of cos 75. [4]



Question 4

4. (a) Find the 6th term in the expansion of (2 + 3y?)°. 5]
(b) Write out the first four terms in the expansion of (1 + z)~/3. 5]

(c¢) Use Cramer’s rule to solve the system

2z —y+2z = 2
z+10y—3z = 5
—I+y+z = -3

[10]

Question 5

5. (a) Find the first three terms of an arithmetic progression whose 9th term is 16 and
40th term is 47. [5]

(b) Find the 16th term of the geometric progression
4,12,36,108, ...
[5]

(c) If the 9th term of a geometric progression is 729 and the 6th term is 27 find the
first three terms of the geometric progression. (5]

(d) Convert the repeating decimal 0.27272727... into and equivalent common frac-
tion. (5]

Question 6

6. (a) Given that

1 2
A=1{ 4 -6 |, B:(fg 3 ‘33>
7 5
i. Find the transpose of B. (4]

ii. Evaluate BA. [6]



(b) Prove by mathematical induction that the following formula

1 1 1 1 n

12 2@ 3@ TR ntl

is valid for all positive integers.

Question 7
7. (a) Find the centre and radius of the circle

24+ -10z+8y+5=0

[10]

[5]

(b) Find the equation of a line passing through the intersection of 2z + y = 5 and

3z + 4y = 10 and is parallel to 3z = 13y.

(c) Find the equation of the circle with centre (~2,—1) and radius v/5.

(d) Solve the following complex quadratic equation
22 +2iz+8=0.

Express your answer as a complex number in the form z + iy.

END OF EXAMINATION

- Useful Formulas

1. sin®@ + cos?f =1
sin(A + B) = sin Acos B + cos Asin B
sin(A — B) = sin Acos B — cos Asin B
cos(A + B) = cos A cos B — cos A cos B
cos(A — B) = cos Acos B + cos Acos B
2cos Acos B = cos(A + B) + cos(A — B)
sin2A = 2sin A cos A
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cos2A = cos? A —sin? A

[5]
[4]

[6]
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