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Question 1

(a) Show that the equation a?z% + az + 1 = 0 can never have real roots.
[5 marks]
(b) The polynomial z* + az? + bz — 1 is divided by £ — 2 and = + 1. The
remainder are 7 and 4 respectively. Find the value of @ and b.

[8 marks]
(c) Solve the simultaneous equations x + 2y = 7 and z? — 4z + 3% = 1
‘ [7 marks]
Question 2
(a) Factorise 23 — 422 + 5z — 2. Hence solve the equation z% — 422 + 5z — 2 = 0.
{12 marks]

(b) Use long division to find the quotient and remainder when 2z*+3z%+z+4
is divided by =z — 1.
[8 marks]
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Question 3

(a) Evaluate the following limits

2
@) lim &2
z—0 x

o . x2—1
0 i, 5

oy g T2
(iii) zli»r%o pe

[4 marks]

[4 marks]

[4 marks]

(b) Use the limit definition of the derivative to find f'(z) is f(z) = 2% + 1

Find f'(z) for each of the
(i) f(z) =227 + 322 + 4

(ii) f(z) = e**2 + zcosx

(iii) f(z) = (z +sinz)

) 1@ = 525

(b) If y = (az + 2)? and 4y _ 18, find the value(s) of a.

Question 4

following functions

2

dx?

[8 marks]

[3 marks]
[4 marks]

[4 marks]

[4 marks]

[5 marks]
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Question 5

(a) Evaluate the following integrals
(i) /(23:4 + 2% 4 5)dx

[4 marks]
. 1
(ii) / —x—da:

[3 marks]
(iif) / 3 5dx

[5 marks]
(b) Find the area enclosed by the curve f(z) = —z2 +z + 2 and the x—axis.

[8 marks]

Question 6

(a) Sketch the curve f(z) = z2 — 4z + 3 by considering z and y intercepts, turning
points, intervals of decrease and increase.

[10 marks]
(b) Show that the function f(z) = 2® + 22 + 5z + 6 is always increasing.
[4 marks]
v? 500 . . .
(c)ER= T + 0 find the value of v for which R is a minimum.

[6 marks]
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Question 7
(a) Solve the equation

logs z =1 — logs(z — 4)

[5 marks]
(b) If the 12th term of an arithmetic progression is double the 5th term, find
the common difference, given that the first term is 7.
[7 marks]
(¢)If z—2, z—1and 3z-5 are the first three terms of a geometric progression,
find
(i) the possible values of z.
(ii) the common ratio for each of the possible geometric progressions.
[8 marks]
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