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SPRINGFIELD SECONDARY SCHOOL
End-of-Year Examination 2023
Secondary 2 Normal Academic

STUDENT
NAME

CLASS sl i- INDEX
NUMBER

MATHEMATICS
Paper 1

Candidates answer on the Question Paper.

4045t41
29 September 2023
t hour 30 minutes

READ THESE INSTRUCTIONS FIRST

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

Answer all questions.

lf working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
lf 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 r, use either your calculator value or 3.142, unless the question requires the answer in terms
of ir.

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 number of marks for this paper is 50.

For Examiner's Use
Total i ISO

231

Do not turn over this question paper until you are told to do so.

[Turn over
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Answer all the questions.

1 Consider the following numbers.

3"6-4

(a) Write down thc integer(s).

Ansu'er

(b) Write down the irrational nurnber(s).

,4nsv'er

I

G
I

3

tll

lll

2 Factorisecornpletely

(a) 2), -l4x *8 ,

(b) -rt -7.r-8.
tll4nswer

4tlsv'er r l'lt-l

3 (a) Solve the inequality -3-r < -20 .

.4nsv,cr

(b) Hcncc- find the smallest prime number x that salir;fies the iriequality.

tll

trl

232

.4ttsu'e.r .Y :

['['urn C)r'er



4 Solve the simultaneous equations.

2.t+5Y=3

-r*3Y = (

Answer J :

t3l

233

-)r 
:



The grid shorvs trvo points A and B.

.1,

(a) State the coordinates of the points A and B on the grid above.

Bt l2l

(b) A line is drawn from point.4 to point B,

Calculate the gradient of this line.

,lnsw'er 12)

234
[Turn Over



6 The profit, $p, of a chicken rice stall is directly proportional to the number of plates

sold, x.

(a) When -x = 8,p : 12.

Find an equation connecting x andp.

Atts*,er

(b) Find the profit made from selling 25 plates of chicken rice.

Attswer 5

tvl

tll

7 A map of Singapore is drawn to a scale of l: ?5 000.

(a) Orchard Road is 2 km long.

Find the length of the road on the map in centimetres.

Ansvrer ...... cm t2]

(b) On the map, the area representing Jurong Lake Gardens is 14 cm2.

Calculate the acrual area of Jurong Lake Gardens in square kilometres.

235

Ansv:et" knz t2l



8 The ages of a group of 7 studcnts are as shorvn below.

9,12,13,13,14.14, l6

(a) Caculate the mean age of the students.

(b) Calculate the median age.

(c) A neu, studentjoins rhe group.
The nerv mean is 13.5.

What is the age of the nerv student?

Ansuer ...... years old t2l

. nsy,e,, ..... years oltl tl]

,lnsy,,?r ..... years old l2l

236
[Turn Over



In the diagrarn, Alice takes the route ly'{ while Bala takes the route BN to travel to sclrool
frorn their houses.

School
N

A
Alice's house

AOB is a straight line.
AN : lO krn, B.,V: S lun and 0,! - 6 km.

Find the distance l0B.

237

,1OB: km t3l

B
Bala's house



l0 Solve the following equations.

23(a) l.r-5=-x
52

3{ r'-2) r'+4
2s

t21. ttsv'er -r :

,4ttstt'.et, )t : t3l

I I A box contains 40 markers. of rvhich sorne are red, some are blue and the rest are )ellorr,.

The probability of drarning a red marke. i, ] u.'hile the probability of drawing a blue
8

2
marker rs - .

5

(a) Find the number of yellow markers in tlre box.

,lttstt;trt'

(b) Find the probabilty of drawing a green marker fiom the box.

t-11L-)

trl

238

,l n srt,t?r'

[Turn Over



l2 AB. BC and CD ere three sides of a regular polygon.
Angle BAC: 34.

(a) Calculate the exterior angle of the polygon.

Ansu'er

Ansx,er

" [?]

(b) Find tlie number of sides of the polygon.

t2l

239



t3 The triangle EFG has FG = 8 crn and anglc GEll: I 16o.
The line EF has been drawn for you below.

(a) Construct and label the triangle EFG. t2l

(b) Measure and rvrite dow'n the leng:tlr of EG.

,lnsli',t?r' ......crn tl]

(c) lvleasure and u,rite dorvn angle EFG.

'nl

rE

240
['l'urn C)r'er



l4 The diagram shows a rhombus ABCD.
Angle DAB is 36' .

A

(a) Stating your reaso,ls clearly, find

(i) angle BCD.

Ansu'er angle RC1) : "ul
(ii) angle DBC.

Answ'er angle DBC :

(b) Sherry claims that the rhombus is considered a parallelogram.

Do you agree'? Explain your answ-er.

" [2]

L2l

241
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SPRINGFIELD SECONDARY SCHOOL
End-of-Year Examination 2A23

Secondary 2 Normal Academic

STUDENT
NAME

CLASS
INDEX
NUMBERS

MATHEMATICS
Paper 2

Candidates answer on the Question Paper.

4045192
6 October 2023

t hour 30 minutes

READ THESE INSTRUCTIONS FIRST

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

Section A
Answer allquestions.

Section B
Choose one question.

lf working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks. The use of an approved scientific calculator
is expected, where appropriate.
lf 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 n, use either your calculator value or 3.142, unless the question requires the answer in terms
of n.

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 number of marks for this paper is 50.

For Examiner's Use
Section A t42
Section B /8

Total /s0

243

Do not turn over this question paper until you are told to do so.
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Section A (42 marks)
Answer all the questions in thirs scction.

I (a) Simplify y='or'
93

An.syt,er

(b) l-\pand and simtrrlify 2(x+3)-3("r+4).

.Ansvur

rrl

t2l

rl
2 sinrpli ,, 3q---l2q

q- *16

13l

244

Answ'er

[Turn Over



Find

(a) .r,

In the diagram, quadrilateral ABCD is similar to quadrilaterul PQRS.

Answer .r:

(b) v.

Anxuer -1.' 
:

'[l]

12)

3cm

18 cm

The length, fr cm. of a rectangle is inversely proportional to its breadth, D cm.

The length of the rectangle is 9 crn u,hen its breadth is 7 cnr.

(a) Find an equation connecting h and b in the form of hb = [ , u here k is a constant.

Ansv,er t2]

(b) Explain what the constant t represents.

245

t1l

RABC



ABC is a triangle and ;V is a point on BC.
AB = 15 cm, B,fu = l2 crn and lN: 9 crn.

(a) Show' that,.lBNis a righr-aneled rriangle.

Atts:'l,'et'

The area of triangle ,1t']{)is 71.5 cm:.

Find BC.

(h)

lil.ltlei,' B(' : . ..... Cr11 tl]

121

246
[Turn Over



6 A pen costs $;r and a notebook costs $4 more tfian the pen.

(a) Timothy bought 5 pens.

Write down an expression, in terms ofx, for the amount that Timothy paid.

Ans:n,er

(b) Urnairah bought 3 notebooks.

Write down an expression. in tenns of.x, for the amount that Umairah paid.

Answer

(c) Umairah spent 39 more than Timothy.

Write dr:wn an equation in -r to represent this inf<rrmation and solve it to frnd the
amount that Umairah paid.

tll

tll

247

Answer $ t3l



(i)(a)

The tcst scorcs for a class of 40 students are shorvn in the table belog,.

Marks F'

0<x<10 :;

10<x<20 (;

20<x<30 tz
30Sx<40 1l
40<x<50 ,1t

Using the infbnnation given. show thatp = 4.

Ansv'er

(ii) A histograrn is drarvn to represent the init,rmatiorr.

C'orflplete the llistograrn.

Frequency

l8

l6

t4

l2

10

8

6

4

2

0

30

Marks

trl

tll

248
[Turn Ovr:r



(b) Calculate an estimate of the mean test score for the class.

Answer marks 13:I

I A polygon has 13 sides.

(a) Find the sum of interior angles of the t3-sided polygon.

Ansvrer

(b) One of the interior angles is 72" .

The remaining angles are xo each.

Find the value ofx.

" 12)

249

Ansv;er t2l



9 A food supplier sells baked beans in cylindrical cans oli dimensions as shown in Fig. I .

7cm

fil,.*
Fig. I

The supplier rcceives an order to ship 216 cans of baked beans.
To ship the order, he needs to pack them in rectangular boxcs.
The table belorv shorvs trvo box sizes that he is considering to purchase .

{a) The baked bean cans are packed vcrtically us shown in Fig. L

By considering the dimensions of the medium box. show that r : 6.

Attsv'er

(b) An extra 55 is chargetl for pr"rrcliases of less than 15 boxes.
The supplier wants the cheapest option.

Whiclt box size shoultl he purcliase? Shorv 'your uorking clearly.

Att.swar

tll

tsl

Box size Dirnensions (crn) Maximum nurnber
of cans per trox

Cost pcr box ($)

Larse 2lx2lx17 l8 1.20

N'lediurn 11x21x9 .T 0.50

250
['[urn Ovcr



l0 Thetable of belorv shows the graph !=3x-2for -3Sx <3.

(a) Calculate the value of a.

Answer 0: .. tl]

(b) Usingthegridonpagell,plotthegraph -L':3x-2for -3(x<3. t2l

(c) The point C(p,2.5) lies on the graph.

Mark and label point C on your graph. tll

(d) Write dorvn the coordinates of the y-intercept.

Answer (.... .. ...,... .......) tl]

x -J -2 -t 2 3

v -l I d -5 4

251
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i

I

] 0

' ,, 'j

ii

252
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Section B (8 marks)
Answer one qucstion from this scction. Each question carries 8 marks.

I 1 The stem and leaf diagram shows the test scores for a class of students.

Stern Leaf
0

1

0

5

0
I

Key: 2 
|
I means 2l marks

(a) Find

(i) the total number of students rvho took the test.

Answ,er

(ii) the rnodal score,

Answer .. marks Il]

(iii) the median score.

Answer

(b) The passing mark of the test is 40 marks.
A student is selected at random.

marks tll

Find the probability of selecting a student who passed the test.
Give your answer as a fiaction in the sirnplest fonn.

667

446
779

2
aJ

4

5

6

7

I
,,

aJ

7

2
2

students t1l

253

Answer tll



(c) Students who scored less than 45 marks are required to attend remedial.

Find the percentage of students who need to attend remedial.

Ansv,er ...............% LZ)

(d) ,{ studcnts took the test on another day.
Their scores were included and the median scorc became 43.

Find the minimum value of x.

Ansx'e'r 12)

254
[Turn Over



l2

The diagrarn slrorvs two quadrilaterals ABGD and BEFG.
Angle ADH : 77" , angle CBE = 27o and angle DAB is a riglrt angle.
AB is parallel to DG.
BG: BE and bG : FE.
DHCJ and DGKE are straight lines.

(a) Write dor.vn the nanles of quadrilaterals ARGD and BEFG.

Ans*,er ABGD:

BEFG:

(b) Find angle BGt.

12)

255

Answer Angle BGE = t3l



(c) Find anglc l8l

(d) Find angle C/8.

Ansy;er ltngle AB.I:

Atrsu'er y'rnule C./B:

' [1]

" L2l

*END OF PAPER^.
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Marking Scheme 2023 2NA Paper 1 EOY Exam

No. Answer Marks Remarks AOs

la 3,-4 BI AOl
lb

"6
BI AOl

2a 2y -l4x-8 =2(y -7 x-4) BI AOI
2b x, -7 x -g: (x - g)(x + 1) MI

AI
Award I
mark for
correct use

of
multiplicati
on frame.

Award full2
marks if full
working is
not shown.

AOl

3a -3x <-20
20

J
BI o.e.

AOI

3b 7 BI AO2

257
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4 2x+5y =$
x+31t-6

(1)

(2)

2x(2):
2x+6y =12 (3)

(3) - (l) :

(2x + 61t) - (2x +5-u) = 12 - 3

2x+6y-2x-5y=4
!=4
Suby=4into(2):
x +3(4) = 6

x=-6

x=-6ry=4

OR

2x +5y =$
x*31,=6

(l)
(2)

From (2):

x = 6-3y (3)

Sub (3) into (1):

2(6 -31t) + 5y : $

12-6y +5y = $
.. _ A
)'-a

SubY=4into(3):
x = 6-3(4)
x=-6

x=-6,y=4

MI

MI

AI

lMll

lMll

lAll

Award Ml
for correct
subtraction
ofone eqn
from
another.

Arvard M I
for
substituting
y or x into
eqn.

Award Ml
for correct
substitution
ofone eqn
into another.

Award Ml
for
substituting

Jr or x into
eqn.

AOI

5a A(-2,3)

B(2.0)

BI
BI AOI

258



5b 2_n
Gradient - ' :-

-2-2
aJ

=--
4

MI

AI

Award Ml
for correct
substitution

Accept rise
over run
method.

Award full2
marks if
working not
shown.

AOI

6a P = kx, where is ft a constant.

When x=8,p=12
12 =8k
k =1.5

P =1.5x

M1
AI

Award if
student
finds ft
correctly. AO1

6b P =1.5x25

P=37.5
BI AO2

7a 1 cm: 0.25 km

2 km:8 cm

Length on map is 8 cm.

OR

1 :25000

Length on map :zlr:rt + 25000

= 0.00008 km
:8 cm

MI

AI

lMtl

[Al]

AO2

259



7b I cm2 :0.0625 km2

14 cm2 :0.875 km'?

Actual area on map is 0.875 km2.

OR

Areascale: I : 625000000

Acutalarea :14x625000000

= 8750000000 cml

:0.875 km2

MI

AI

lMtI

lAll

AO2

8a 9+12+ l3+13 +14+14+16
Meatt =

7

= l3

MI

AI
AOI

8b l3 BI AOI
8c Let the age ofnew student be x.

13.5:
9 +12+ l3 + l3 +14+14+16+ x

108=91+x

x =17

MI

AI

AO2

9 oA=,frc-
_o
-o

oB=J8'4
= J2B

AOB =..E8- + S

= 13.3 (3 s.,f.)

MI

MI
AI

Award Ml
for correct
application
of
Pythagoras'
theorem.

AO2

l0a 2 - 3
-.x-)=-.752
11

-.x - -5l0
s0

ll

MI

AI o.e.

AOI

260



l5y-30 =2y+8
13y = 33

38
v'-'13

OR

3(y-2) _y+4
25

l5(y-2) : y+4
2

15(Y -2):2(Y + 4)

15y-30 =2y+8
38

v-'t3

[Ml]
lMll

lAll

No. ofyellow markers = +o -lgo>lgolE5
= 40 -15 -16
-9

261

l0b

MI

MI

AI o.e.

I o.e.

AOI

lla

MI
AI

AO2

llb 0 BI AOI



12a ,qnC =180o-30o-30o
=120"

Ext. angle: l80o -120"
= 60o

OR

Ext. angle : 30o + 30' (ext. angle of trianglel

= 60o

MI

AI

lMll
IA II

A02

t2b 360
no. of sldes _ _

60
_a
-u

MI
AI

Award M I
only if
student
applies
correct
formula
with
incorrect
l2a

AOI

l3a

Refer to diagram shou,n.
B I - correct length of GF with arc
B I - correct anele GEF

Deduct 1m
if student
does not
draw correct
shape rvith
labels.

AOr

r3b 1.7 + 0.1 crn BI AOI
l3c lo+10 BI AOI

l4ai BCD =36'(opp Z of rhombus) AI Overall
minus lm if
wrong

AO2

262
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reasoning
given.

l4aii ohC:(180'-36o)+2 (base I of isos. triangle)

- 1ao
- tL

OR

ABC =180o-36" (int. I AD llBC)

=144"

OBC =144o +2 (rhombus diagonals bisect int. angles)

=72o

MI
A1

tMll
lAll

AO2

14b Yes.

Opposite sides of a rhombus are parallel.

OR

Both opposite angles are equal.

AI
M1

Award only
if reasoning
is correct.

AO3

263



Marking Scheme 2023 2NA Paper 2 EOY Exam

No. Answer Marks Remarks AOs

La 4mn' l4ntz+-

4ntn' 3
- 

-v-

9 " 
l4m)

2n2=-
2lnt

M1.

A1

AO1

1b 2(x +3) -3(x + 4)

=2x * 6-3x -12
= -x-6

M1

A1 o.e.

AO1

2 3q2 -l\q
q'-16

=3q(q -4)
q'-16
3q@ -a)

@-0@+a)

=3qq+4

M1

M1

A1

AO1

3a x=56 B1 AO1

3b AD _CD
PS RS

123
-=-l8 v
!=4.5

ML

A1

AO2

4a Sub /z =9, b =7 :

9x7 = 63

k =63
hb=63

M1
A1

AO1

4b k is the area of the rectangle. B1 AO3

265

https://freetestpaper.com/


5a 92 +122

=225

= 152

Since lN2 + BN2 = AB2,triangle ABN is a
right angled triangle.

M1

A1 Also accept
"converse of
Pythagoras'
theorem"

AO3

sb 71.5 = 0.5(9XBC)

BC =15.9(3s./.)
M1
AL AO1

6a 5.rr B1 AO2
6b 3(.r + 4) B1 o.e. AO2
6c 5x +9 = 3x +12

x=1.5

Hence, Urnairah paid:

3(1.5) + l2

= $16.50

M1

M1

A1

Award 1m
for correct
eqn

AO2

7ai p=40-5-6-12-13
-4

B1 Award 1m if
working is

shown
AO2

7 aii .Flequeucy

10 :0 i0 -to 50

I\.larks

B1

AO2

7b
Esrimate _ 5(5) + 6(15) + l2(25) + l3(35) +.1(45)

40

= 26.25 marks

M1,
M1

A1

Award M1
for mid
values used
Award M1
for correct
formula
used

AO2

266

ts

t6

l^l

ll

l0

I

6

I

:

0



8a Sum of interior angles = (13 -2) x 180'

: I 980o

M1
A1 AO1

8b 1980 - 72 =1908
I 908

t2
= 159

ML
A1

AO2

9a Maximum no. of cans =2x3xl
-6

B1 Award if
student
shows both
steps.

AO2

9b No. of large boxes needed =216+18

=12

Total cost for 12 large boxes = 12($1.20) +$5

= $19.40

No. of rnedium boxes needed :216+6

=36
Total cost for 36 medium boxes = 36($0.50)

=$18
He should use the medium boxes as

they are cheaper.

M1

M1

M1

M1

A1

AO3

10a a =-8 B1 AO1

10b Refer to graph attached.

Plotting at least 2 points correctly.
Straight line that passes through all plotted points.

B1

B1

AO1

10c Refer to graph attached.
Point C labelled correctly at (1.5,2.5).

B1
AO1

10d (0,1) B1 AO1

267



268

a

I

, -"1"' "'-"1- " :
l

I

l
I

l
I

I

J
i
l:l

IT

Graph for
Q10.

Section B (2 cho<ise L)

L1ai 21 students B1 AO1
11aii 57 marks B1 AO1
11aiii 44 marks B1 AO1
11bi 1A

Probabilitv = i-"21

=2a
J

B1

AO1

11bii
Percentase=-l-lrloo"21

= 52.4%(3 s.f .)

M1

AL

AO2

11d 4 82 AO2

72a ABGD: Trapezium
BEFG: Kite

B2
AO1



tzb nBC = CW laiagonals bisect kite)

- )10

nGE = 180" - 27' - 90o (Z sum of triangle)

:63"

M1

M1
A1

Award if
student
su btracts

900

AO2

1.2c ABJ =90" +27"

=177"
B1 AO1

L2d cin -- 360" -77" - 90" - I 17" (zsum of quad.)

- 
1f,O

- /u

OR

rubG:go" -77"
= l3o

CiB =13o+63o (ext. lof tiangle)

='76o

M1
A1

lMll
lAll

AO2

269






