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Question 1

(a) Use the method of long division to work out

x4+ 224 — 222+ 22 — 8
x2+1 '

[10 marks]

(b) The number of people infected with flu in a certain
university campus is given by
I(t) = 50,000(1 — 0008,
where t is the number of days after the initial outbreak.

(i) How many people are infected after 10 days?

[3 marks]
(ii) After how many days will 50% of the campus be
infected? [7 marks]
Question 2

(a) Solve for
i 3T =4 [6 marks]
ii.  logy(2¢+2) =2 [4 marks]

(b) Prove that
tana 4+ — > = seca. [10 marks]

1+sina

Question 3

(a) Find all roots of 2® — 622+ 11z — 6 = 0.  [10 marks]

(b) Find the middle term of the binomial expansion of

(332 — l) 16. [6 marks]

x
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(c) Ifsina = % and the angle « lies in the second quadrant,
find the exact value of cosa. [4 marks]

Question 4

(a) Given the complex numbers z; = 1—1, zp = 3—41, 23 =
—21, compute each of the following and express in the
form a + b.

i, 421 — Zp il z12zg il |z iv. (23)° V. 2
21
| [10 marks]
(b) Find the coordinates of the centre and the radius of
the circle
22+ 4?2 — 10z +8y+5=0. [10 marks]
Question 5
(a) Use the quadratic formula to solve
2?4+ 8z +15=0. [8 marks]
(b) Solve
logs(z + 2) + logy(z — 5) = 3. [8 marks]
(c) Find the value of the infinite sum
4—24+1—3+--. [4 marks]

Question 6

(a) Given the matrices

A=(-12 3),B=<(1) j)
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6 —2 1 -2 1
C_(—l 4>’D_<4 0 2)'

Perform the following operations where possible. If an
operation is impossible, clearly state so.

i. A+2B ii. 4B-2CT, iii. CD, iv. DB,

v. ADT, vi. DA, [12 marks|

(b) Find the equation of a straight line that is perpendicu-
lar to 4y+8z = 3 and passes through the point (5, —2).

[8 marks]
Question 7
Use Cramer’s rule to solve for z, y and z, given
r+y+2z = 4
2c+3y+32z = 5
3z +3y+7z = 14
[20 marks]
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