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READ THESE INSTRUCTIONS FIRST

Write your class, register number and name on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case of
angles in degrees unless a different level of accuracy is specified in the question.

The use of a scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of the marks for this paper is 80.
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Mathematical Formulae

Quadratic Equation
For the equation ax* + bx + ¢ =0,

—b++b* —4ac

2a

Binomial Theorem
(@+b) =a" + (Tja"'lb + [Z)a"“zbz tot (n)a”"b’ b b,
r

ny  nl nan-1)..(n-r+l)
where # is a positive integer and P An—r)!

r!
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1. The equation of a curve is ix(x+2) = y and the equation of alineis y + k=x+1
where k is a constant.

(i)  Given that the value of k is—1, find the coordinates of the points of intersection of

the graphs.

(if) Show that, for all values of k, the line will always intersect the curve at two

distinct points.

2. Giventhat a=1log, 3 and » = log, 5, express the following in terms of a and 5.

(i) log,27

(i) log, 16

3. The roots of the quadratic equation 2x* —7x+5 =0 are ¢ and .
(i) Find the value of &* + g2.

(ii)) Find a quadratic equation with roots 2z + £ and o +25.

4.  The area of a rectangle is (3\5 - Ng)cmz and its length is (2+ \/g) cm.
®  Find the width of the rectangle in the form (a2 +5+3), where @ and 5 are
integers.
() The area of a square is (10+ 4\[5 ) cm’.

Find the length of the square in the form (C+d1/g), where ¢ and d are positive

integers.
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5 ) Find the range of values of k for which (2k+1)x ~1.5x* =3k +1 has no real

(i)

roots for all values of x.

Find the range of values of x such that 5— x<2x* —4x<16.

6. Itis giventhat f(x)= 2x° +x7 +4x+5.

()

(b)

(©)

(i)

(ii)

Find the remainder when #(x) is divided by
i Ze=5
(i) x*-2x+1

Show that x+1 is a factor of f(x).

Hence, show that the equation f(x) =0 has only one real root.

y=2
Given that 2* +16 =8” and (%] % 3% =27, find the values of x and y.

Using an appropriate substitution, solve

9(25%) - 242(5°)-27 =0

8. Solve the following equations.

)

(i)

log, x* =log,(3x-8)+2

log,(2x* +5x +2) - 2log, 8 =log, (x +2)*

9. Express the following in partial fractions.

(@

5x%+x
(x—=D(x+2)

(i)  4x® -6x° +4x-8

x? (Jc2 +4)
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1 (i -14,1 d(-2,0 i
(i) ( )and (-2, 0) Qs (i) —l<k<§
2 2
{ii) b —dac=150 (ii) 5
- i =
Hence, the line will always intersect the b welan 2 S e
curve at two distinct points.
2() | 3a Q6 (a)(i) | 52.5
(ii) 2 (a)(ii) 12x
a+2b
300 [,65 Q7 (i) x=-2.75, y=—-225
8
{ii) . ax +27=0 (ii) x=205
2
{or 2x* —21x+54=0)
Q4 (i) | (342 -+3) em Q8 (i) x=8 or4
(ii) x=13
(if) (2+6)cm
as (i siex . 2 6
(x=D(x+2) ~ x-1 x+2
(ii) 4’ —6x’+4x-8 1 2 3x-4
x*(x* +4) x x* x*+4
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