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READ THE FOLLOWING INSTRUCTIONS CAREFULLY.

1. This paper consists of SIX questions. Answer ALL questions.

2. Write your answers in the spaces provided in this booklet.

3. Do NOT write in the margins.

4.  Alist of formulae is provided on page 4 of this booklet.

5.  If you need to rewrite any answer and there is not enough space to do so on the
original page, you must use the extra page(s) provided at the back of this booklet.
Remember to draw a line through your original answer.

6. Ifyou use the extra page(s), you MUST write the question number clearly in

the box provided at the top of the extra page(s) and, where relevant, include
the question part beside the answer.
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Electronic calculator (non-programmable)
Geometry set
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LIST OF FORMULAE

Arithmetic Series

Geometric Series

Circle

Vectors

Trigonometry

Kinematics

Calculus

Statistics

Probability
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SECTION1
ALGEBRA, SEQUENCES AND SERIES
ALL working must be clearly shown.
(a) Solve the equation 32**! = 21, giving your answer in exact form.

(4 marks)

(b) Determine the values of x and y which satisfy the equations

y+3x=2andy+4=x(5-2x).
(6 marks)
GO ON TO THE NEXT PAGE
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(B3x+2)

x-1

© @) Determine the solution set for the inequality <0, giving your answer in

set builder notation.
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(4 marks)
(ii) State how the solution of (3x + 2)(x — 1) < 0 would differ from the solution of

(Bx+2) _ 0

x-1
(1 mark)
Total 15 marks
g
GO ON TO THE NEXT PAGE
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(a) ) The relationship between two variables, x and y, is 10% x10” = 3. Express the
relationship in the form y = log b + ax, where a, b € R.

(4 marks)

(ii) Hence, state the value of the y-intercept of a graph of y versus x.
(1 mark)
(b) Determine whether the series 2 + 6 + 18 + 54 + 162 ... is arithmetic or geometric. Justify

your response.
(2 marks)
GO ON TO THE NEXT PAGE
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©) In a geometric progression, the 3rd term is 25 and the sum of the 1st and 2nd terms is 500.
Find the common ratio where r > 0.

(4 marks)

(d)  Akitchen garden has an area, A, (10 — 3 V/5') m2. The length of the garden is (5 -2 V5 ) m.
Determine the value of g, if the width of the garden, in metres, is in the form (a +v/5 ), where

a is a real number.

(4 marks)
Total 15 marks
GO ON TO THE NEXT PAGE
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NOTHING HAS BEEN OMITTED.

GO ON TO THE NEXT PAGE
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SECTION II
COORDINATE GEOMETRY, VECTORS AND TRIGONOMETRY

ALL working must be clearly shown.

3. (a) () Using the grid on page 11, draw the graphs of sin 2x and cos 2x, for 0 <x <m.

(2 marks)
(ii) Hence or otherwise, solve the equation sin 2x = cos 2x for 0 <x <m.
&
™~
(4 marks)
8
2
GO ON TO THE NEXT PAGE
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(b) (i) Using an appropriate double-angle formula, derive the identity for sin 2x.

(2 marks)
. . . I+sin2x _ .
(ii) Hence, prove the identity it oosy Sinx + cos x.
(4 marks)
GO ON TO THE NEXT PAGE
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(©) The position vectors of two points, 4 and B, whose coordinates are (2, 3) and (-3, 2)

respectively are relative to an origin, O.

—>
$)) Express the unit vector AB in terms of xi + yj.

M~
2
(4 marks)
(ii) Find the angle AOB, in degrees.
8
<
(3 marks)
(iii)  Hence, state the relationship between the vectors 6/: and (_)-l; .
(1 mark)
Total 20 marks
GO ON TO THE NEXT PAGE
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SECTION III
INTRODUCTORY CALCULUS

ALL working must be clearly shown.

4. (a) Differentiate the following expression with respect to x, simplifying your answer.
. 3
y=sindx+ @
&
N~
(3 marks)
(b) (i) Determine the coordinates of all the stationary points of the curve

y=§lx3—-%x2+4x—-%.

A000

(4 marks)

GO ON TO THE NEXT PAGE
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(i)  Hence, determine the nature of EACH of the stationary points found in (b) (i).

(3 marks)

(c) The length of each edge of a cube is increasing at a rate of 0.25 cm s~!. Calculate the rate
of change of the volume of the cube at the instant when the length is 8 cm.

(5 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
01254020/MJ/CSEC 2025
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S. (a) Determine

@) I 2x+1dx

737

-16 -

(ii) Jlsin 2x + 5 cos x dx.

AQ0Q
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(3 marks)

(3 marks)
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(b) Figure 1 shows the region enclosed between the x-axis, the y-axis, the curve y = x* + 2
and the line x = 3.

15
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/
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Figure 1. Region bounded by a curve, a line, the x-axis and y-axis

Calculate the area of the shaded region.

(4 marks)

GO ON TO THE NEXT PAGE
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(©) Figure 2 shows the shaded region enclosed between the x-axis, the y-axis and the curve

1 2 3

' o
X

Figure 2. Region bounded by a curve, the x-axis and y-axis

If the region is rotated about the x-axis through one complete revolution, calculate the
volume of the solid formed.

y=4-x%
yA
5
0
I~
44
(=]
8
<
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(5 marks)

Total 15 marks

GO ON TO THE NEXT PAGE
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SECTION 1V

PROBABILITY AND STATISTICS

ALL working must be clearly shown.

6. () IfP(4)=0.8, P(B)=0.5 and P(4 U B) = 0.9, calculate P(B | 4).

737

(5 marks)

(b) A fair, blue dice has each of the numbers 1, 3, 5, 7, 9 and 11 on its faces. A second, fair,
red dice has each of the numbers 2, 4, 6, 8, 10 and 12 on its faces. The dice are rolled
simultaneously and the sum of the numbers on their faces is recorded.

(i) Complete the possibility space table below by inserting the sum of the two dice
on each roll. The first sum and the last sum have been inserted for you.

Red Dice
o + 2 4 6 8 10 12
g g |1 3
a 3
i 5
= 7
9
11 23
(3 marks)
GO ON TO THE NEXT PAGE
01254020/MJ/CSEC 2025
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(i) State the probability that the sum of the scores from throwing the dice at (b) (i) is

e  prime
......................................................................................................... (1 mark)
* even
........................................................................................................... (1mark)
(c) Calculate the interquartile range of the data set represented in the stem-and-leaf diagram
below.
~ Stem Leaf
R 3 0 1 3 3
4 2 4 5
5 1 6 6 8 9
6 4 7 7
7 3 6
8 5
9 2
Key: 3|0 means 30
3
<
(3 marks)
GO ON TO THE NEXT PAGE
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(d) Figure 3 shows a box-and-whisker plot which represents a set of numerical data.

¥ + :

L [ } ] [ [l ] [ [ [ 1 [ [l ]
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Figure 3. Box-and-whisker plot

@) State the median of the data set.

.................................................................................................................................

(1 mark)
(ii) Determine the range of the data set.
(1 mark)
(iii)  Describe the shape of the distribution.
(1 mark)
GO ON TO THE NEXT PAGE
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(e) Five out of 30 students in a class were randomly selected and their heights recorded in
centimetres as shown below.

Student Height
A 135
B 144
C 137
D 146
E 153

Calculate the variance of their heights, in square centimetres.

737

(4 marks)

Total 20 marks

A000

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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