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READ THESE INSTRUCTIONS FIRST

Write your register number, name and class on all the work you hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.

Answer all questions.

The number of marks is given in brackets [ ] at the end of each question or part question.

If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The total of the marks for this paper is 50.

The use of an approved scientific calculator is expected, where appropriate.
If the degree of accuracy is not specified in the question and if the answer is not exact, give
the answer to three significant figures. Give answers in degrees to one decimal place.

For m, use either your calculator value or 3.142.
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Answer all the questions.

1 The graph shows the monthly gas bill for a household in Singapore.

Cost of
gas (9)

(a)

(b)

A Monthly gas bill

Jan Feb Mar Apr month

State one aspect of the graph that may be misleading.

ANSWET ..o
......................................................................................................... [1]
Explain how this may lead to a misinterpretation of the graph.
ANSWET ..o e
....................................................................................................... [1]
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2 It takes 8 men to paint 2 houses in 4 days. Given that all the men work at the same rate, how
many days would it take for 6 men to paint 3 houses?
Answer ... ...................... (3]
3 Factorise completely
(a) 12ax +2by —3ay —8bx,
L R [2]
®d) 2%’ -7x-15.
Answer ... [1]
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(a) Simplify (a+b)* —(a+b)a-b).

(b) Hence find the exact value of 1012° —1012x988 without using a calculator.
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5 (a) Giventhat T'= 2?:\/% , express m in terms of 7 and .

(b) Hence find the value of m when T=4 and k= 5.
Give your answer correct to 4 significant figures.

¥ Lt TR — [2]
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6 It is given that y is directly proportional to the cube of (x+2) and that y = 4 when x = 2.

(a) Express y in terms of x.

(b) Find the value of x when y = 32.

Answerx = .. oo Dkl DR [2]
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7 A map is drawn to a scale of 1 : 20 000.

(a) Ifthe actual perimeter of a school is 3600 m, find the perimeter of the school on the map.

(b) Ifaplot of land has an area of 4.5 cm? on the map, find its actual area in square metres.
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The graph below shows the line y = -2x+4.

y
124

1-0
AV

oo

an

]

-8

.10

y=-2x+4

=12

(a) A student stated that the following simultaneous equations will have only one
solution.
y=-2x+4

Jy=-6x+12

Do you agree or disagree with the student? Explain.

ANSWET ... s
......................................................................................................... [2]
(b) On the same grid, draw the line x=-3. [1]
(c) Find the area of the triangle formed by the lines x =-3, y=-2x+4 and the x-axis.
Answer .. ...................... units?  [2]
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9  There are some cows and chickens on a farm.
The animals have a total of 35 heads and 110 legs.
By forming simultaneous equations, calculate how many more cows than chickens there are.
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10 A4BCD is aplot of land such that AB=20m, BC=12m,CD=5mand DB =13 m.

C
5
D 12
B
20
A
(a) Show that angle BCD = 90°.
Answer
(2]

(b) Calculate angle CAB.

Answer angle CAB = ._...................... 2]
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(¢) Find the length AD.

Answer ... .................... m [2]
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11 Kelly is planning an expedition. She explores two possible routes.

(a)  If she travels on route A, which is 150 km long, she expects to cover 2x km per hour.
Route B, which is 52 km long, has more challenging terrain and she would only be able
to cover (x—2) km per hour.

Write down an expression, in terms of x, for the time, in hours, she expects to take on

(i) route A,

(ii) route B.

(b)  She estimates that route A will take 30 minutes less than route B.

Write down an equation in x to represent this information and show that it reduces to
x*+44x-300=0.

Answer

(3]
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()  Solve the equation x* +44x-300=0.

Answerx=.............ot.............. [3]

(d) Calculate the time, in hours, that she expects to take on route B.

Answer .......................... hours [2]
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1 hour 15 minutes
Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

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

You may use an HB pencil for any diagrams or graphs.

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

Answer all questions.
The number of marks is given in brackets [ ] at the end of each question or part question.

If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The total of the marks for this paper is 50.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question and if the answer is not exact, give
the answer to three significant figures. Give answers in degrees to one decimal place.

For m, use either your calculator value or 3.142.

FOR EXAMINER’S USE
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10

S0

DO NOT TURN THE PAGE UNTIL YOU ARE TOLD TO DO SO.
This document consists of 13 printed pages.

Setter: Ms Kerina Tan
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1 (a) Solve 3x;10 > 2(x3— 2 .

Answer .............................[3]

3x-10  2x-3)

(b) Hence state the largest prime number that satisfies the inequality 3
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2

A box contains 2 red crayons, 7 blue crayons and 11 yellow crayons.
One crayon is drawn from the box.
(a) Find the probability that

(i) the crayon is red,

ANSWEE < covensenn LS LE [1]
(ii) the crayon is either blue or yellow.
Answer ... [1]
(b) x more blue crayons were added to the box.
The probability of drawing a blue crayon is now % .
Find the value of x.
Answer x=_..................... [2]
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3 Samantha has 3 cards labelled 29, 30 and 35.
She has another 3 cards labelled 4, B and C, where 4, B and C are whole numbers.
The mean and median of the six cards is 31.5 and 31 respectively.
The mode is an even number.
Given that 4 < B < C, find the values of 4, B and C.

BP=273

4  The diagram shows cone 4 which has a volume of 400 cm®. Cone A has radius » cm and
height & cm.

Another cone, cone B, has a radius that is 150% that of cone 4 and a height that is 50% that of
cone 4. Find the capacity of cone B.
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The test marks of 20 students are recorded 1n the table.

25 18 10 29 22
11 15 19 15 23
6 24 28 16 18
22 30 15 19 4

(a) Construct a stem-and-leaf diagram to represent this set of data.

Answer
Stem Leaf

Key:

(b) Find the median mark.

(c) One more student who received 21 marks is added to the data above.
Find the new median mark.
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(@  Simplify 2 =2
a

3x%y?2? . 27x%y
(5yz*)"  20y’z’

(b)  Wnite as a single fraction in its simplest form

Answer ............................[3]

_6(m-1)
m+2 m'-4°

(¢)  Write as a single fraction in its simplest form
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7 A solid metal sphere has a total surface area of 9162 cm?.
(a) Show that the radius of the solid metal sphere 1s 27 cm, correct to the nearest integer.

Answer

[3]

(b)  The solid metal sphere is melted and then moulded into hemispheres of radius 3 cm
each.
Find the number of hemispheres that can be moulded.
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(c) It costs $0.40 to paint 1 cm” of a hemisphere.
Samuel wants to paint the entire surface of each hemisphere.

He claims that he can paint the surfaces of all the hemispheres within a budget of
$49 000.
Justify why his claim is incorrect.

Answer

3]
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8

Triangle ABC is congruent to triangle XYZ.

X
4
B
m!
d
A
D c
7 Y
(a) Find angle XYZ.
Answer angle XYZ= ... .. ... [1]
(b) If the perpendicular distance from B to AC is 4 cm, find XZ.
Answer XZ =.............. ... cm [3]
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9  WXYZis a parallelogram. The point S lies on the line YZ. The line WY cuts the line XS at 4.
WX=16cm, X4 =8 cmand ZS=10 cm.
Triangle WAX is similar to triangle YAS.

14 16 cm

8 cm

10 cm

Show that AS =3 cm.

Answer

(3]
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10 The variables x and y are connected by the equation y =2x* —2x—4 .
Some corresponding values of x and y are given in the table below.

I T

X -2 -1 0 1 2 3
¥ 8 a —4 -4 0 b
(a) Find the values of a and b .
ANSWEY 8 = cvcvvisissmssmmnasns
S O [2]
(b)  On the grid on page 13, draw the graph of y =2x’ -2x—4 for -2<x<3. [3]
(¢)  Use your graph to find the values of x when y = 4.
Answerx = ..........and ..... e [2]

(d)  State the equation of the line of symmetry of the graph of y =2x*>-2x-4.
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NORTHBROCKS SECONDARY SCHOOL
MATHEMATICS DEPARTMENT
2 EXPRESS
MATHEMATICS

END OF YEAR PAPER 1 MARKING SCHEME 2022

la | Wbsleading:
Itisnot certain whether to use the height of the “gas™ or the area of the “zas™ | Bl
to corapare the value.
Tb | Explanation:
Readers raight misinterpret that February gas bill is less than half that of Ageil | Bl
due to the area of the “gas”™. bcceptany
relevant
explanation
2 |8 men to paint 2 houses in 4 days
1 man fo paint 2 houses in 32 days
. 1t 2 o . 32&& M1 - direct
6 men to paint uses I i e proportion
. i —
6 men to paint 1 house in %days —
proportion
6 men to paint 3 houses in 8 days A1
3a | 12ax +2by—3ay - 8bx
=12ax-3ay+2by -8bx
=3a(4x-p)—2b(4x - p) M1
=(dx-p)(3a-25) 731
3o | 2x*-T7x-15
=(2x+3)(x-3) Bi
da | (@ +5) —(a+bj}a-b)
=a' +b" +2ab-qa' +b* M1
= 25" +2ab Al
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d | a=1000,b=12
25 +2ab
e M1 -
= 2(12)" + 2(1000)(12) substitition
= 288424000 ofaandb
= 24228 Al
S5a
= EJIJE
i
J;n_ T
B 2r
2
s T_q. Iv11-
ko dr SguAanng
N both sides
T 4yt A1
5b 5 kT
4
_5(4Y M1
dar® substitution
= 20264 of Tand &
= 2026
Al
ba |y =f(x+2)°
wheny =4, x =2,
4=k(2+2)° 1 -
_ 4 substitubion
_1
16
1
= —{x+2)* &l
7 5( )
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fib 1
=_—_{x+2)°
16{ )
when v =32 M1 -
W 3 substtution
32=—(x+2) .
Thadial of y
(x+2)° =512
r+2=8
x=6 &1
Ta |lem:200m Il
18em: 3800 m A1
Th 1lem:200m il -
¢ ONVEISION
1em?: 40 000 m? to area
45 cndt - 180 000 m? j:?h
2a | Disagree. Bl
y=—2x+4and 3p=-6x+12 have infinite nuraber of solutions Bl
because the two lines equations are identical
3
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2 | Let » be the number of cows on the farm.
Lety be the number of chickens on the fanm.
x+p =35 (1) W1 -
dx+2p=110 (2) forming
tuo
From (1): eguations
x=35-p (3) II1- use of
substitution
or
Sub (3) into (2) elimination
435-y)+2p=110
140-4p +2y =110
-2y =-30
y=15 Al
sub p = 15 into (3)
x=35-15
x=20 Al
o there are 5 more cows than chickens. Al
10a DBi =13'2
DB* =169 M1 - show
DB? and
(B +DC* = 12° +5° CB*+DC?
CR*+DC* =169
By the corverse of oras theore
triang le DCE is right angled because DB® = CB® + DC* with ZBCD=00°. | Al
106 12 Il
LCAB =—
sin 0
ZCAR =sin™ [E)
20
=36.9°
5



06 [ g AD+5 it
cos36.9700 = A2H Al
20
AD+5=16.000
AD=110m
ar or
tan &£ CAE = 12 o
AD+5
tan 36.870° = 2
AD+5
12
AD+5= s a0
AD=110m A1
Or
or
By Pythagoras' Theorem,
AB® =(AD+DC)! +BC" .
20 =(AD+5)" +12° PPif did
(AD+5)" =256 i
AD+5=16 or-16 (zej) '
AD=11m Al
ai [ 150 75 Bl
—_Or —
2x x
Tlan | 52 Bl
x—2
b [ 52 150 1 il
v=d 2\
104x-150(x -
x-150(x-2) _1 i
2xx-2) 2
104x-150x+300 _ 1
2xt —dx 2
—02x +600= 2" - 4y
2x* +88x-600=0 A1
X+ ddy— 300 =0
e | »*+44x-300=0 IVl
(x+50)x—6) =0
¥==50 and x =6 A1 A1

PartnerinLearning
289

BP-288



BP-289

11d

Reject: -50
Time taken
52

Il

Al
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s [32-10, Ax-3)

5 3

9x-30210{x-35) M1
Ox-30210x-350
9x-10x2 -50+30
-x2-20 M1
x£20 Al
1 |19 Bl
i | 2N Bl
20 10
2aii | O Bl
10
2b T+x _l i1l
W04x 2
1442x=20+x
2x-x=20-14
x=6 Al
3 A=30 Bl
8=32 El
=33 El
! %;r(l S¥YH0.5k)
=1.125{%}}rr"}z ”
1.125x 400 =450 cm? Al
ta Stem Leaf
0 46
1 015556884979
2 22345839
3 0
B2,1, 0
Key: 0|4 represents 4 marks PP forno key
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Shb 12419 w11
2
=185 Al
cc |19 Bl
b2 | a*-a
i
= ﬂ{ﬂ—l) N
2
=q -1 Al
6b | 3x%pts 27x%y
23 T 2
(Spz*)*  20p°z »
N 3xyte " 27x%y {exparsion)
25p%* " 20pe
: 2,24 1
=3xﬂix2m:b M1 (KCF)
5yt 2Ty
_Y o
45
” 2 6m-1)
m+2 m'-4
_ 2Am-2)  6(m-1) M
{im+2)m-2) m*-4
_2m-4-6m+6 M1
m* -4
_=dm+2 -
T mi-4 '
7 | 4mi=5162 M1
rt=72899
r=2Torr=-27NA) Al Al
M1
® | Vohme of one hemisphers = %mﬁS}’
Volime ofthe sphers = ;i,;(,z?f
M1, A1

Nureber of herispheres = % w27Y - [% m(3)'] =1458
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7c | Surface area of one herisphere = 37(3)" = 27
Total cost =27(3.142)= $0 401453 M1
Total cost =$49475.19 M1
He requires more than 543 000, thus his claim & incomed. Al
8a | 105 Bl
2b 4
tansSs = —
DC
D(_',"=_4__.. M1
tanss
- M1
AC=—-—
tan20"
AB =133
XZ2=138 Al
3 AY WX M1
AS  FS "
516
AS 6
AS=3cm Al
10a | a=0 Bl
b=E Bl
10b | Ongraph paper B2 —all points
plotted
comealy (B1
for 4 arrect
paoints]
Bl —smuooth
quadmatic
curve
e | x=-150rx=25 B1, B1
0d | x=05 Bl
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