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1.  The floor plan of a house is drawn using a scale of 2 cm to represent 0.001 km.

(a) Express this scale in the form of 1 : n.

Answer 1 (1]

(b) Find the actual length, in metres, represented by 20 cm on the plan.

Answer m [1]

(¢) The area of the study room is 18 m?. Calculate the area, in square centimetres, of the
study room on the plan.

Answer cm? (2]

% Siplity =222}

7y  8x’z

Answer [2]
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3. (@) Factorise fully 2x*y—2xy+x-1.

Answer [2]

(b) TItis giventhat a+b=3 and a* —b* = 45. Without solving for « and b, find the value of
8a-8b.

Answer [3]

4.  Express each of the following as a single fraction in its simplest form.,
(a) 3 2

x—7 7-x

Answer [2]
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(b) 2x 5
+
9y’ —x* x+3y

Answer [3]

5. One solution of the equation 2x* —kx+12=0 is x=4. Find
(a) the value of £.

Answer k= [2]

(b) the other root of the equation.

Answer x= [2]
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6.  The volume of a hemisphere is given by the formula V' = —i—nr~3 ‘

(a) Express r as the subject of the formula.

Answer [2]

(b) Hence, find the value of » when ¥ =80.

Answer r= (2]

(©) Give a reason to justify why ¥ is directly proportional to »*.

Answer:

(1]
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7s AABC is congruent to AEAD . Given that AB=5cm, ED =2 cm, EA =5 cm,
angle ADE = 68°, angle AED = 90° and AD meets BC at F.

4 5cm i
C F
68°
E  2cm D

(a) Find the length of CE.

Answer CE= cm [1]
(b) Find ZABC.

Answer ZABC = ° 2]
(¢) Find ZAFC.

Answer LAFC = ° [2]
(d) Name a triangle that is similar to AACF .

Answer [1]

2020 CCHY End-of-Year Examination Mathematics / Sec 2 Express Section A Page 6 of 11



8. In the diagram, ABC is a triangle in which AC=10cm, BC=9cmand 4AB=17cm. Nisa
point on BC produced, where CN =6 cm and AN = 8 cm.

(a) With clear working steps, explain why ZANB is a right angle.

Answer: 2]

(b) Find the value of tan Z4BN .

Answer [1]

(¢) Calculate the value of ZACB.

Answer LACB = ° [2]
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9.  James is trying to solve the equation (5x + 6)(x —3) = x—3. He divides both sides of the

equation by x—3 to obtain 5x+6=1. Thus, James says that x = -1 is the only solution.
Do you agree with James? Support your conclusion and justify your solution(s) for x using

clear working steps. (3]
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10. The diagram shows a right rectangular pyramid with base ABCD. It is given that 4B =42 cm,
BC =30cm, OX =25cmand OY =29cm.

)

(a) Find the height of the pyramid.

Answer cm  [2]
(b) Find the volume of the pyramid.

Answer cm®  [2]
(¢) Find the total surface area of the pyramid.

Answer cm®  [3]
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11. The masses, in grams, of 25 apples and 20 oranges were recorded.

The results are shown in the stem-and-leaf diagram.

Leaves for mass of apples Stem | Leaves for mass of oranges
8 9 2
2 1 0 10 3 3 5
6 5 0 0 11 0 2 + 4 7 8
9 7 + 3 2 12 1 1 5 5 6 8
8 6 2 2 2 0 13 2 3 4
9 8 8 6 5 4 14 0
Key (Apples) Key (Oranges)
8 | 9 means 98 grams 10 | 3 means 103 grams
(a) Write down the modal mass of the apples.
Answer grams [1]
(b) Write down the median mass of the oranges.
Answer grams [1]
(¢) Calculate the mean mass of the oranges.
Answer grams [2]

2020 CCHY End-of-Year Examination
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(d) Make two comments comparing the masses of the apples and the oranges. [2]

1.

End of Paper
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1. Alex and Ben are in a coffee shop. Alex buys three cups of coffee and two cups of tea for
$6.75. Ben buys four cups of coffee and three cups of tea. He pays with a $10 note and
receives change of 60 cents.

(@) Use c to represent the cost, in dollars, of a cup of coffee and ¢ to represent the cost, in

dollars, of a cup of tea. Write down two simultaneous equations to represent this
information.

Answer Eqn (1) [1]

Eqn (2) (1]

(b)  Solve the simultaneous equations in (a) to find the value of ¢ and of ¢.

Answer ¢ = (i [3]

(¢)  Hence, calculate the total cost of two cups of coffee and five cups of tea.

Answer $ [1]
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2. Itis given that p is inversely proportional to (¢—3)*. It is known that ¢ = 5 when p = 2.

(a) Find an equation connecting p and q.

Answer [3]

(b)  Find the values of ¢ when p = 50.

Answer g = or g= [4]
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3. Inthe diagram below, a wire of length 42 cm, is used to hang a photo on a nail at the point C.

(a) Given that the length of AC is y cm, write down an expression, in terms of y, for the
length of BC.

Answer cm [1]

(b)  Given that the length of the photo is 30 cm, form an equation in terms of y, and show
that it reduces to y* —42y+432=0.

Answer: (3]

(¢©)  Solve the equation y*~42y+432=0.

Answer y= or y= [2]
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(d) Find the length of BC.

Answer

4. AMNQ/is similar to AMPQ.MN =152 cm, NP=7.8cm, NO=4.8 cmand OQ =6 cm.

M

5.2 cm

4.8 cm

7.8 cm 6 cm

P 0

(a) Find the scale factor of enlargement from AMNO to AMPQ.

Answer
(b) Find the length MO.

Answer
(¢)  Find the length PQ.

Answer

2020 CCHY End-of-Year Examination Mathematics / Sec 2 Express Section B
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5. The length of times, 7 minutes, taken by 24 students to complete a test is given by the following
frequency table.

Time (¢ minutes) 25<t<30 | 30<7<35 | 35<t<40
Frequency 6 10 8

(a) Nancy drew a histogram as follows to represent the above information. Explain what is
misleading about her histogram.

Frequency

AN

10 T

6 J-

> Time (f minutes)

25 30 35 40

Answer:

[2]
(b) Inthe answer space below, draw a histogram that will accurately represent the same
information given in the above frequency table. Include appropriate labelling where
necessary.
Frequency
104t ! '
A T
B ! i ~ :
61— ] ;
™ = %
R i i} -
| {1 |
RS [T £ | i
P i
0¥ - Time (¢ minutes
7 ( ) 2]

2020 CCHY End-of-Year Examination Mathematics / Sec 2 Express Section B Page 6 of 9



(¢) Calculate the mean time taken by the students to complete the test.

Answer minutes [2]

6. Fireworks were launched vertically upwards during National Day Parade 2020. The height,
h metres, of the fireworks above the ground after time, ¢ seconds, is given by A =-5¢* +40¢.

t 0 1 2 3 4 5 6 7 8
h 0 | 35160 | 75| 8 | 75 k |35 | 0

(a) Calculate the value of k.

Answer k= [1]

(b)  On your graph paper, draw the graph of s =-5¢> +40¢ for 0<7<8. Youaretousea  [3]
scale of 2 cm to represent 1 unit on the #-axis and 2 cm to represent 10 units on the /-axis.

Using your graph,

(¢) state the coordinates of the maximum point and explain its meaning.

Answer Maximum point: ( : ) [1]

(1]

(d) find the time duration of the firework display.

Answer (1]

(e) state the line of symmetry and draw the line of symmetry on the graph.

Answer [2]
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7.  Here is some information about a heating oil tank.

Top Outlet Tank
A
Height (4): 2.55m
Diameter (d): | 2.1 m h
Mass of empty | 650 kg
tank: ¢

Safety information: the tank can be filled to a maximum of 90% of its total volume.

In this question, the oil tank can be modelled as a cylinder with a hemisphere on top.

(a) Calculate the area, in square metres, of the base of the oil tank.

Answer m?  [1]

(b) Calculate the volume, in cubic metres, of the tank.

Answer m  [2]
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(©)

Useful information

» Density of heating oil: 820 kg/m’

Mass

e Density = Vol
olume

The tank is never filled to more than its safe volume. It will need a special foundation if
its total mass per square metre, on the ground beneath, is greater than 1530 kg/m?.
Given that the model is an underestimation of the actual volume of the tank, does the
tank need a special foundation?

Justify your decision with calculations. [5]

End of paper
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1.

The floor plan of a house is drawn using a scale of 2 cm to represent 0.001 km.

(a) Express this scale in the form of 1 : . Section A:
Q1-4 (16M) - PQ
2c¢m:0.001 km Q5-6 (9M) - Fyn
=2cm:1m Q7-9 (14M) = WL
=1cm:05m Q10-11 (13M)' Mellissa
=lcm:50cm
Answer 1:50 [Al] [1]
(b) Find the actual length, in metres, represented by 20 ¢cm on the plan.
lem: 0.5m
=20cem: 10m [Al]
Answer 10 m [1]
(¢) The area of the study room is 18 m?. Calculate the area, in square centimetres, of the
study room on the plan.
lem:05m
= lem® :025m* [M1]
18m° 5 e
0.25
= 18m’ : 72cm* [Al]
Answer 72 cm’ [2]
. e 2 (Buo)
2 BV, w4 A
Simplify 7 x e
2,2
£ g2t 3’ [M1 — evaluate (3xy)7]
7y 8z
_18x%y°
T 56x‘yz
9y
= — [Al
il
bl
Answer 28z [2]
Page 2 of 11

2020 CCHY End-of-Year Examination Mathematics / Sec 2 Express Section A



3. (a) Factorise fully 2x°y—2xy+x—1.
2x°y—2xy+x-1

=2xy(x-1D+(x-1) [M1]
=Q2xy+D(x-1)  [Al]

Answer (2xy +1)(x-1) [2]

(b) Itis giventhat a+5=3 and o’ —b* = 45. Without solving for a and b, find the value of

8a—-8b.
a’-h* =45
(a+b)a-b)=45 [Ml1]
3(a—b) =45
a-b=15 [Al]
8q—8b =8(a—b)

- =8(15)

=120 [Al]

Answer 120 [3]

4.  Express each of the following as a single fraction in its simplest form.

@ 3 2
x=7 T-x Accept:
3 2 :

= [Ml] 3 + —2

x=7 —-(x-=7) x-7 x-7
L D

7 [Al]

N
Answer x-7 [2]
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(b) 2% 5
22 *
By =x" x+3y

= X j 2 [M1 - for factorizing 9y* —x*]
By+x)(By-x) x+3y
= 2x+5(3y-x) [M1]
By+x)3y-x)
15y-3x (Al]

T By+0Gy-1)

15y—-3x

Answer  (3y+ x)(3y - x)

(3]

One solution of the equation 2x* —kx+12=0 is x=4 . Find
(a) the value of &.

2(4)° -k(4)+12=0 [M1]
32-4k+12=0
—4k =44
k=11 [A1]

Answer k=11

(2]

(b) the other root of the equation.

2x% -11x+12=0
(x-4)(2x-3)=0 [M1]
x—4=0 or 2x-3=0
x=4 or 2x=3

1
=1— [Al
i [A1]

Answer

N | —

(2]
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6. The volume of a hemisphere is given by the formula V = %7[1‘3 :

(a) Express 7 as the subject of the formula.
3

V=37rr
3

. =V+§rz [M1]

=3
r—-\/; [AT]

3V
Answer " =[5 B [2]
(b) Hence, find the value of » when V' =80.
Po=:3 _3(80) [M]]
\J 27

=3.36778

=337(to3sf) [Al]
Answer r=3.37 [2]

(¢) Give a reason to justify why ¥ is directly proportional to 7° .

Answer: V is directly proportional to 7 as ¥ can be expressed as ¥V =k’ , where
k= %n , which is a constant.  [R1]

(Accept other logical reason with the right concept of direct proportion.) [1]
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g5 AABC is congruent to AEAD . Given that AB=5cm, ED=2 cm, EA =5 cm,
angle ADE = 68°, angle AED = 90° and AD meets BC at F.

5
A - B
C /4
68°
E 2cm D

(a) Find the length of CE.

CE=5-2=3cm [Al]

Answer CE= 3 cm  [1]
(b) Find ZABC.
ZEAD =180°—-90°-68° (angle sum of triangle) [M1 — to penalise if
=22° students did not state
LABC = LEAD reason]
=22° [Al]
Answer ZABC =22 ° 2]
(¢) Find ZAIC.

ZAFC =180°-22°-68° [M1]
=90° [Al]

Answer  ZAFC = 90 ° [2]

(d) Name a triangle that is similar to AACF .

ABAF or AADE or ABCA [Al]

Answer [1]
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8.  Inthe diagram, ABC is a triangle in which AC=10cm, BC=9cmand AB=17cm. Nisa

point on BC produced, where CN =6 cm and AN = 8 cm.

(a) With clear working steps, explain why ZANB is a right angle.

Answer:

CN*+ AN? =6>+8* =100
[M1]
AC* =107 =100

CN?+ AN? = AC?

Or: BN? + NA? =157 +8? = 289
AB? =17* =289
BN + NA* = AB*

By the converse of Pythagoras’ Theorem, ZANB =90° .

(b) Find the value of tan Z4BN .

tan ZABN =% [A1]

(c) Calculate the value of ZACB .

tan ZACN = %

ZACN =53.1301° [M1]
ZACB =180°-53.1301°

ZACB=1269° (to1dp.) [Al]

Answer i
15

(2]

[1]

Answer ZACB = 126.9

° 2]
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9.  James is trying to solve the equation (5x+6)(x—3)= x—3. He divides both sides of the
equation by x—3 to obtain 5x+6=1. Thus, James says that x=~1 is the only solution.
Do you agree with James? Support your conclusion and justify your solution(s) for x using
clear working steps. [3]

No, I do not agree with James. Dividing both sides by the factor (x-3) will eliminate one
possible solution of x. [R1]

(Gx+6)(x-3)=x-3
5x* -9x-18=x-3

5x* -10x-15=0 [M1]
x'=2x-3=0

(x=3Xx+1)=0

x=3 or x=-1 [Al]
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10.
BC=30cm, OX =25cmand OY =29cm.

(a) Find the height of the pyramid.

Let the height of the pyramid be h cm.
W =29"-21> [MI] or K =25-15
h=20 [Al]

 Answer
(b) Find the volume of the pyramid.

Volume = %x (42x30)x 20
= 8400 cm’

Answer
(¢) Find the total surface area of the pyramid.

Total surface area

(42x 30)+2x(lx 42x25)+ 2x(lx30x29] em?  [M2-deduct 1 mark
2 2 for each error]
= 1260 + 1050 + 870 cm’

=3180 cm* [Al]

Answer

20

The diagram shows a right rectangular pyramid with base ABCD. 1t is given that AB =42 cm,

8400

2020 CCHY End-of-Year Examination
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11. The masses, in grams, of 25 apples and 20 oranges were recorded.
The results are shown in the stem-and-leaf diagram.

Leaves for mass of apples ‘ Stem ‘ Leaves for mass of oranges

8 9 2
2 1 0 10 3 3 5
6 5 0 0 11 0 2 4 4 7 8
9 7 4 3 2 12 1 1 5 5 6 8
8 6 2 2 2 0 13 2 3 4
9 8 8 6 5 4 14 0
Key (Apples) Key (Oranges)
8 | 9 means 98 grams 10 | 3 means 103 grams
(a) Write down the modal mass of the apples.
Answer 132 [Al] grams  [1]
(b) Write down the median mass of the oranges.
Mediaq — 118121
=119.5 [Al]
Answer 119:5 grams [1]

(¢) Calculate the mean mass of the oranges.
Mean mass = (92 +103x2+105+110+112+114%x2+117+118

+121x2+125%2+126+128+132+133+134+140) + 20 [M1]

=2373+20
13
21185 (accept 118.65) [Al]

Answer grams [2]
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(d) Make two comments comparing the masses of the apples and the oranges. [2]

1. The masses of apples cluster around 130g to 149g while the masses of oranges

cluster around 110g to 128g.

2. The masses of apples are heavier than the masses of oranges by a bigger

percentage or proportion.

(accept other logical comments relevant to the context/distribution/statistics)

End of Paper
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1.  Alex and Ben are in a coffee shop. Alex buys three cups of coffee and two cups of tea for
$6.75. Ben buys four cups of coffee and three cups of tea. He pays with a $10 note and
receives change of 60 cents.

(a)  Use cto represent the cost, in dollars, of a cup of coffee and ¢ to represent the cost, in
dollars, of a cup of tea. Write down two simultaneous equations to represent this
information.

3c+2/=675 [Al]
4e+31=94 [Al]

Answer Eqn (1) 3¢+2t=6.75 [1]

Eqn (2) 4¢c+3t=9.4 [1]

(b)  Solve the simultaneous equations in (a) to find the value of ¢ and of 1.

3¢+2t=675 ———(1)

4¢+3t=94 ———(2)

(Dx3: 9c+6r=2025 ---(3) [M1 — elimination or
~ substitution method)

(2)x2: 8c+6:1=188 ———(4)

(3)-(4): c=145 [Al]
,_ 6.75-3(1.45)

2
=1.2 [A1]

Answer c¢=145 b= 12 [3]

(¢)  Hence, calculate the total cost of two cups of coffee and five cups of tea.

Total cost = 2(1.45)+5(1.2) =8.9

Answer $8.90  [Al] [1]
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2. Itis given that p is inversely proportional to (¢—3)*. Tt is known that ¢ = 5 when p = 2.

(a)

(b)

Find an equation connecting p and g.

[M1]
[Al]  (Accept p(g-3)"=8)

__ 8
(g-3)°

Answer: P

(3]

Find the values of ¢ when p = 50.

8

0=
(g-3)
8
— 2 T —
(g-3) 50
4

(¢9-3) =25

q—3=i§ M1]

[B1]

2 3
=3—= or 2-— A2
=% s [A2]

qg= 32. or q=2_

Answer 5

[4]
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3. Inthe diagram below, a wire of length 42 cm, is used to hang a photo on a nail at the point (.

(a)

(b)

(¢}

2020 CCHY End-of-Year Examination

Given that the length of AC is y cm, write down an expression, in terms of v, for the
length of BC.

BC=42-y [Al]

Answer 42—y . cm {1]

Given that the length of the photo is 30 cm, form an equation in terms of v, and show
that it reduces to > ~42y+432=0.

Answer: (3]
¥ H(42- ) =307 [M1]
v +1764 -84y +v* =900 [M]]
2v* -84v+864=0
¥ =42y +432=0 (shown) [BI]
Solve the equation v~ =42y +432=0.
(v=24)(y-18)=0 [MI]
y=24 or 18 [Al]
Answer yv=24 or v=18 [2]
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(d) Find the length of BC.

BC=42-18=24 [Al]

Answer BC =24 cm  [1]

4. AMNOis similar to AMPQ. MN=52cm, N°P=7.8 cm, NO=4.8 cm and OQ = 6 cm.

M

52cm

N 0
4.8 cm
7.8 cm 6 cm
P

Y

(a)  Find the scale factor of enlargement from AMNO to AMPQ.

Scale factor of enlargement = 5'25+27'8 = ; = 2% [Al]

Answer 2% [1]

(b) Find the length MO.

My _52
MP 13
_x _2 [M1]
x+6 5
Sx=2x+12
x=4 [Al]
Answer x=4 cm [2]

(¢)  Find the length PQ.

[M1] (Accept PO=2.5%x4.8)
PO=12 [A1]

Answer PQ=12 cm  [2]
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5. The length of times, / minutes, taken by 24 students to complete a test is given by the following
frequency table.

Time (7 minutes) 25<t<30 | 30<7<35 | 35<1<40
Frequency 6 10 8

(a) Nancy drew a histogram as follows to represent the above information. Explain what is
misleading about her histogram.

Frequency

> Time ( minutes
N
The vertical axis does not start from zero (or vertical axis has inconsistent intervals).
[R1]

It appeared as if the time (in minutes) taken in the interval 30 <7 <35 is 3 times of
time taken in 25 <7 <30.

Answer

2
But actually the time taken is only 1~ times.
3

12]

(b)  Inthe answer space below, draw a histogram that will accurately represent the same
information given in the above frequency table. Include appropriate labelling where
necessary.

A2 —deduct 1 mark for any wrongly
drawn bar or non-labelling of x-axis

Frequency
— e -
0t W ~ e e

0 A\/ Time (7 minutes)
25 30 3 40
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(¢)  Calculate the mean time taken by the students to complete the test.

_ 27.5x6+32.5x10+37.5x8
6+10+8

Mean

[B1 - mid-value of each class interval]

790

T 24
=3291667
=329 (to 3s.f)

Answer 32.9 minutes  [2]

6. Fireworks were launched vertically upwards during National Day Parade 2020. The height,
h metres, of the fireworks above the ground after time,  seconds, is given by 4 =51 +40z .

1 0 1 2 3 4 5 6 7 8

h 0 35 1 60 | 75 | 80 | 75 k 35 0

(a) Calculate the value of £.
h=-5(6)"+40(6) = 60
~Answer k- 60 [1]

(b)  On your graph paper, draw the graph of #=-5"+40¢f for 0<1<8. Youaretousea  [3]
scale of 2 cm to represent 1 unit on the 7-axis and 2 ¢m to represent 10 units on the A-axis.

Using your graph,

(¢) state the coordinates of the maximum point and explain its meaning.

Answer Maximum point: (4, 80 ) [1]

This means that the fireworks reached a maximum height of 80 m when time is 4

seconds. [R1] [1]

(d) find the time duration of the firework display.

Answer 8 seconds [1]

(e) state the line of symmetry and draw the line of symmetry on the graph.

Answer (=4 [2]
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7.  Here is some information about a heating oil tank.

Top Outlet Tank

Height (4): 2.55m
Diameter (d): |2.1m

Mass of empty | 650 kg
tank:

—>
d

Safety information: the tank can be filled to a maximum of 90% of its total volume.

In this question, the oil tank can be modelled as a cylinder with a hemisphere on top.

(a)  Calculate the area, in square metres, of the base of the oil tank.
Base area = 1 (1.05)*
=3.463606
=346 (t03s.f.) [Al]

Answer m®  [1]

(b)  Calculate the volume, in cubic metres, of the tank.
Volume = 7(1.05)* x1.5+ %ﬂ(l.OS)" [M1]

=7.61993
=762 (to3s.f) [Al]

Answer m’  [2]
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()

Useful information

e Density of heating oil: 820 kg/m’

o Density = Mass

Volume

The tank is never filled to more than its safe volume. It will need a special foundation if
its total mass per square metre, on the ground beneath, is greater than 1530 kg/m’.
Given that the model is an underestimation of the actual volume of the tank, does the
tank need a special foundation?

Justify your decision with calculations. [5]

Volume of tank =0.9x7.61993 m* [M1]
=6.85793 m’

Mass of 0il =820x6.85793 kg [M1]
=5623.5026 kg

Total mass of oil and tank =5623.5026+650 kg [MI]
=6273.5026 kg

~ 6273.5026
3.463606
=1811.26

[M1]

Mass per m’

Since mass per m* of oil and tank is greater than 1530 kg/m?, a special foundation is
needed. [Al]

End of paper
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