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Students answer on the Question Paper.
Additional Materials: Scientific Calculator, Ruler
READ THESE INSTRUCTIONS FIRST
Write your name, exam number and grade on all the work you hand in.
Write in dark blue or black pen.
Use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.
Answer all questions.

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 100.
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01
Given that

a=!

2
%,
−3

−1
b= ! %
4

and

c=!

11
%,
−24

Express vector c in the form of ra + sb, where r and s are scalars.

Answer: ………………………………………………[3]
02
Mr Kumar intends to place a fixed deposit of $5000 for 6 years in either Bank A or Bank B.
He is undecided as the interest rates offered by the banks are slightly different.
Bank A offers simple interest rate of 2.125% per year.
Bank B offers a compound interest rate of 2.08% per year compounded
every 6 months.
Help Mr Kumar decide the best course of action in terms of maximizing his profits, by
showing clearly all the calculations and comparisons.

Answer: ………………………………………………[4]
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03
(a) Is (-2, 2) a solution of 2x – y < 3? Show clearly your working.

Answer: ………………………………………………[2]
(b) Shade the region where all the points satisfy the inequality y > 3x – 2.
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04
The table below shows the length of 50 leaves that Alex measured sampled from a tree in
the school ground
Length (x cm)
Number of
leaves

3<x<4

4<x<5

5<x<6

6<x<7

7<x<8

6

11

m

9

4

Determine the value of m and write down the
(a) median class,

Answer: ………………………………………………[2]
(b) modal class,
Answer: ………………………………………………[1]
(c) estimated mean length of the 50 leaves.

Answer: ………………………………………………[3]
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05
(a) A box contains 20 cards bearing the integers from 30 to 49.
A card is selected at random. Find the probability of selecting a card containing
(i)

a number with digits that add up to 6,
Answer: ………………………………………………[1]

(ii)

a prime number,
Answer: ………………………………………………[1]

(iii)

a multiple of 5.
Answer: ………………………………………………[1]

(b) A box contains 8 white marbles, 7 yellow marbles and x blue marbles.
A marble is drawn at random from the box and the probability that the marble drawn is
blue is 7/10.
Find the value of x.

Answer: ………………………………………………[3]
06
The following are the amount (in dollars) of donations collected Year 10 students by a
student organization in 2018.
46

57

38

76

87

96

49

38

99

105

Find the
(i)

mean,
Answer: ………………………………………………[2]

(ii)

median,
Answer: ………………………………………………[2]

(iii)

mode,
Answer: ………………………………………………[1]

(iv)

range.
Answer: ………………………………………………[1]
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07
Given that

f(x) = 2 – 3x and g(x) = x2.

(a) Evaluate gf(2).

Answer: ………………………………………………[2]
(b) Solve for x in
fg(x) = -25

Answer: ………………………………………………[3]
(c)
(i) Find f-1(x)

Answer: ………………………………………………[2]
(ii) Solve f-1g-1(x) = –1.

Answer: ………………………………………………[3]
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08
The points A and B are marked on the diagram.

(a) Write *****⃗
𝐴𝐵 as a column vector.
Answer: ………………………………………………[1]
(b) Determine the magnitude of *****⃗
𝐴𝐵,
Answer: ………………………………………………[1]
(c) Write down the unit vector of *****⃗
𝐴𝐵.
Answer: ………………………………………………[1]
*****⃗ = !−3%, write down the coordinates of C.
(d) If 𝐵𝐶
−2
Answer: ………………………………………………[1]
(e) ABCD is a parallelogram.
Write down the coordinates of D.
Answer: ………………………………………………[1]
9
(f) Given that *****⃗
𝑃𝑄 = ! %, and *****⃗
𝑃𝑄 is parallel to *****⃗
𝐵𝐶 , find the value of h.
ℎ

Answer: ………………………………………………[2]
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09
Box A contains 5 yellow and 7 white marbles.
Box B contains 9 yellow and 6 white marbles.
A marble is drawn at random from each box.
(a) Complete the probability diagram below.
Answer: ………………………………………………[2]

(b) Find the probability of drawing
(i)

two marbles of different colours,

Answer: ………………………………………………[2]
(ii)

two yellow marbles.

Answer: ………………………………………………[1]
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10

PQRS is a parallelogram.
H and K are points are on SR such that SH = HK = KR.
*****⃗ = 𝐛, express each of the following in terms of a and/or b.
Given that *****⃗
𝑃𝑄 = 𝐚 and 𝑃𝐾
(a) *****⃗
𝑆𝐻

Answer: ………………………………………………[1]
(b) *****⃗
𝑃𝑅

Answer: ………………………………………………[1]
(c) *****⃗
𝑄𝑅

Answer: ………………………………………………[2]
(d) ******⃗
𝑃𝐻

Answer: ………………………………………………[1]
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11
Shown below is the cumulative frequency curve for the Marks of 160 pupils in a recently
conducted Mathematics Test.
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(a) Use the curve to estimate
(i)

the median mark,
Answer: ………………………………………………[1]

(ii)

the upper quartile,
Answer: ………………………………………………[1]

(iii)

the interquartile range.
Answer: ………………………………………………[2]

(iv)

60% percentile

Answer: ………………………………………………[1]
(b) How many pupils scored between 25 and 55 marks?

Answer: ………………………………………………[2]
(c) The minimum mark to obtain a distinction award is 55.
Find the percentage of pupils who received distinction award.

Answer: ………………………………………………[2]

(d) Complete the table below according to the cumulative frequency provided.
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(e)
Complete the histogram of the marks of the students below.
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12

6p

!

In the diagram, D is the midpoint of AC, E is the point on AC such that AE = " AC.
F is the midpoint of BE. *****⃗
𝐴𝐶 = 6𝐩 and *****⃗
𝐴𝐵 = 8𝐩.
Express *****⃗
𝑪𝑭, as simple as possible, in terms of p and q.

Answer: ………………………………………………[5]
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13………………………
The probability that Mrs Tan exercises on a weekday morning is 4/7 and the probability that
she exercises on a weekend morning is 5/6.
Calculate the probability that Mrs Tan
(i)

does not exercise on a Friday and a Sunday morning

Answer: ………………………………………………[2]
(ii)

exercises on a Monday morning but does not exercise on a Saturday morning

Answer: ………………………………………………[2]
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14
George plans to buy x highlighters and y pens as donations for a charity drive.
(a) The total number of highlighters and pens that he can donate is at most 12.
Write down an inequality about this information.

Answer: ………………………………………………[1]
(b) The price of one highlighter is $7.50 while the price of a pen is $2.50.
The maximum amount George can spend is $45.
Write down an inequality in of x and y and show that it simplifies to 3x + y < 18.

[2]

Answer: ………………………………………………]
(c) George plans to donate at least 2 highlighters and at least 5 pens.
Write down two more inequalities to show this information.

Answer: ………………………………………………[2]
(d) On the grid provided, complete the graphs of the 4 inequalities in (a), (b), (c), and (d).
By shading the unwanted, label with R the region that satisfies these inequalities.
[3]

(e) By buying the highlighters and pens, 20% of the highlighters’ price
and 40% of the pen’s price will be donated to children with cancer.
Determine the greatest amount that George can donate to the children with cancer.

Answer: ………………………………………………[2]
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y
20

18

16

14

12

10

8

6

4

2

2

4
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15
The variables x and y are connected by the equation y =

#
$%&

.

Some corresponding values of x and y, correct to 2 decimal places, are given in the table
below.
x
y

–8

–7

–1.3

–2

–6
h

–5
j

–4
4

–3
2

–2
1.3

–1
k

0
0.8

1
0.7

2
0.6

(a) Calculate the value of h, j and k, correct to 1 decimal place.

Answer: ………………………………………………[2]
(b) Using a scale of 2 cm to represent 1 unit on x-axis with –8 < x < 2 and
2 cm to represent 1 unit with –6 < y < 6 on y-axis, draw a smooth curve
of the function.
Answer: ………………………………………………[3]
(c) Use your graph to find the values of x in the following equations:
(i)

#
$%&

=0
Answer: ………………………………………………[1]

(ii)

!'
$%&

= 5x + 15

Answer: ………………………………………………[3]
(d) By drawing a tangent, write the gradient of the curve at x = –2.
(express your answer correct to 2 decimal places, where necessary.)

Answer: ………………………………………………[2]
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