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Additional materials:

Writing papers

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work that you hand in.
Answer 4 out of 7 questions.

Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.

Answer all 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 an approved scientific calculator is expected, where appropriate.

For, use either your calculator value or 3.142, unless the question requires the answer in

terms of ..

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 of the marks for this paper is 40.

This document consists of 4 printed pages.
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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

For the equation ax” +bx+c=0

Mensuration

Arc Length = @ , where @ is in radians
Sector area = —2— 1‘29 , where @ isinradians
2. TRIGONOMETRY

Formulae for AABC

a b c

sin 4 B sin B B sinC
a®>=b>+c*—2bccos A

=labsinC
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Answer 4 out of 7 questions

(a) Expand and simplify x° + )’ —(x +y)3 +3xy(x+y> . [2]

(b) (i) Explain why the minimum value of x* —4x+6 is 2. [2]

(i) Considering (i), show that the range of values of x satisfying

1 _x*—4x+6 .
tz‘ 6’“ is 2por ~1<x<0 or 1<x<2. [3]
nx)’ —4In;
(iii) Hence or otherwise, solve the inequality ! -1 ( Y) . . [3]
Inx+1 6
A circle passes through points (-1, 1), (3, 1) and (3, —1).
(i) Write down the coordinates of the centre. [2]
(ii) Find the equation of the circle. [2]
(iii) Find the range of values of & if point (k+1,k— 1) lies inside the circle. [3]
(iv) Find the minimum distance from point (3, 4) to a point on the circle. [3]
(a) Factorise x° +4x*y* completely. [4]
(b) A function fis defined as f:x > (x——l)2 -5,x<0.
(i) Find £, stating the domain clearly. , [3]
(ii) By considering the line of symmetry of the graph y=f (\:) and
y=f7"(x), solve the equation f(x)=1"(x). [3]
(a) Solve the equation log, x—2log 27=2. [5]
(b) A parabola with the equation (y— 1)2 = 4x—4 has the directrix y = k and the
focus point F(a, b).
(i) State the value of k. [1]
(ii) Find the coordinates of the point on the parabola such that the distance
from the point to the focus point F is 5 units. 4]
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(b)

(@)

(b)

(@

(b)

Solve the equation (\/2 + \/5) =243,

The function f'is defined by f: x> e™ —-2.

(i) Explain why f (M) =0 has no real solution.

(ii) Sketch y=f (l\

) , indicating clearly the x-intercepts, the y-intercepts and
the asymptotes, if any.

(ili) Hence, state the number of solutions for the equation 2f (|x|) +3=0.

A polynomial f(x)=ax’ —bx’ +x* +cx+4, where a, b and ¢ are constants, has
a remainder of 10 when it is divided by (x+1). Show that the polynomial has a
factor (x —1).

In triangle ABC, £4=60°, AB=4 cm and BC =6 cm.

(i) State the number of such possible triangles. Justify your answer.

(ii) Without using a calculator, find the possible area(s) of triangle ABC,

leaving your answer(s) in the form (a\/i NE] ) cm where a and b are

integers.

Igx

1= lg(2022x—x2)

, show that f(x)+f(2022—x)=1. Hence find the sum

£(1)+£(2) +£(3)+---+£(2021).

0

. 0.2
It is given that A =
0 05

1 0
j and B is a matrix such that AB = (O 1].

(i) Calculate matrix B.
(ii) Find B? and B°.

(iii) Hence, write down a formula for B” where 7 is a positive integer.
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