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AHMAD IBRAHIM SECONDARY SCHOOL 
END-OF-YEAR EXAMINATION 2022 

SECONDARY 3 NORMAL (ACADEMIC) 

I Name: 

MATHEMATICS SYLLABUS A 
Paper1 

Candidates answer on the Question Paper. 

READ THESE INSTRUCTIONS FIRST 

I Class: I Register No.: 

4045/01 
28 September 2022 

2 hours 

Write your name, class and index number 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 the questions. 
The number of marks is given in brackets [ ] at the end of each question or part 
question. 

If working is needed for any questions it must be shown with the answer. 
Omission of essential working will result in loss of marks. 
The total number of marks for this paper is 70. 

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 1t, use either your calculator value or 3.142. 

Partnerlnleaming 
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Compound Interest 

Mensuration 

Trigonometry 

Statistics 

Mathematical Formulae 

Total amount= J 1 + _!_)n 
~ ~ 100 

Curved surface area of a cone = rcr/ 

Surface area of a sphere = 4rcr2 

1 
Volume of a cone== -rcr2h 

3 

4 
Volume of a sphere = - rcr3 

3 

Area of triangle ABC =· .!.. ab sin C 
2 

Arc length = r0, where t i is in radians 

Sector area= .!.. r20, where 0 is in radians 
2 

a b c 
--=--=---
sinA sinB sinC 

a2 = b2 + c2 
- 2bc cos A 

"f.,fx 
Mean= --

"f.,/ 

~12 -(~fxf )2 Standard deviation = £.. L.., 

Partner! nlearn 1ng 
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Answer all the questions. 

1 By writing each value correct to 1 significant figure, estimate the value of 

.Jo.98x109.12 

3.695 

Show your working. 

Answer .... ...... ... ...... .. ... ........ [2] 

2 Find the largest integer x satisfying 4x < 13 . 

Answer x = .. .... ....... .. .. ...... . ..... [2] 

3 Two schools are 4.5 km apart. 

The distance between the two schools on the map is 1.2 cm. 

The map is drawn to a scale of 1 : n . 

Findn . 

Answer n = ... ................. . ........ [2] 

Partner! nleaming 
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4 16 men can complete a project in 36 days. 

If a project must be completed in 12 days, how any more men are needed? 

Answer ... .......... . . .. ........ . ...... [2] 

S In 2021, Andy's income was 4% more than his income in 2020. 

His income in 2021 was $15 600. 

What was his income in 2020? 

6 Find the obtuse angle such that 

(a) sin A0 = 0.9 , 

(b) cos B0 =-0.5 . 

Answer $ .. .. .. .. .. .. .. .. .. .. . .. .. . .. . [2] 

Answer A= .. ........... . ......... .... ... [1] 

Answer B = ........................... [1] 

Partnerlnleami ng 
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7 y is directly proportional to the cube of x . 

(a) Given that y = 54 when x = 6, write a formula for yin terms of x . 

Answer y = ... .. ..... . ... ... ... . ... . .. [2] 

(b) Findy when x = 2 . 

Answer y = ........................... [1] 

8 b =-3!!:_ 
w+a 

(a) Find the value of b when w = 3.15 and a= 0.45. 

Answer b = ........................... [1] 

(b) Rearrange the formula to make a the subject. 

Answer a = ........................... [2] 

Partnerlnleaming 
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9 W 
. 3x -1 1 . 

1 
fr . . . . 

1 
,. 

nte 2 - -- as a smg e act10n m its simp est 1orm. 
2x - 7 X -15 X - 5 

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

S
. 

1
.fy 27x2y 3z 

10 (a) imp i 3 3 . 
81.xy z 

Answer ......... .. ..... .. .... .. .. .. .... [1] 

(b) s· l"fy 3m
2 

8m 
imp i m2 -49 + m + 7 • 

Give your answer as a single fraction in its simplest form. 

Answer ... .. . . ... ... ... .. ... .. ........ [2] 

Partnerlnlearn ing 
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11 (a) Expand and simplify 2x(x-2y)-x(7y+x) . 

Answer ..... ................... . ...... [2] 

(b) Solve 2x2 + Sx = 0. 

Answer x= . .. . .. ... . or x= .......... [2] 

2 

12 (a) Evaluate (~~J3
. 

Give your answer as a fraction. 

Find the value of n. 

Answer .... ... .. ... .... . .. ....... . . ... . [2] 

Answer n = .......................... . [2] 

Partnerlnleaming 
7 

BP-9 



13 A is a point ( 11, 4) and B is the point ( 2t, t) . The gradient of AB is .!. . 
5 

Form an equation int and solve for t to find the coordinates of B. 

Answer ( ....... .. .. . .. . , .... .. ..... .. ) [3] 

Partnerlnleaming 
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14 The graph shows the number of boxes of Pokemon cards each child brings to school. 

Number of Children 

8 

7 

6 

5 

4 

3 

2 

1 

o~-~-o 1 2 3 4 

Number of boxes of Pokemon cards 

(a) What is the total number of children surveyed? 

5 

Answer ... .. ... . ....................... [1] 

(b) What is the mean of number of boxes of Pokemon cards brought to school? 

Answer ............................... [2] 

(c) Suggest another statistical diagram to represent the data. 

Explain the advantage of the suggested statistical diagram. 

Answer: .. . .. ................................................................................. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1] 

Partnerlnleaming 
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15 (a) On the grid, draw an enlargement of the q adrilateral using a scale factor of i . 
2 

(b) Quadrilateral P is a reduction of quadrilateral A using a scale factor of x. 

The longest side of quadrilateral P has length of 2. 6 cm. 

Write down the value of x? 

[2] 

Answer x = .. .... .. ... ... .... ..... .... [1] 

Partnerlnleaming 
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16 (a) Express 693 as a product of its prime factors. 

Answer ... ........ ... .... . . .. .... ..... . [2] 

(b) Given that 693n is a perfect square, find the smallest positive integer value of n. 

Answer n = .. ......................... [1] 

Write down the lowest common multiple (LCM) of 588 and 693. 

Give your answer as a product of its prime factors. 

Answer ................................ [1) 

PartnerlnLearning 
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17 (a) These are first five terms of a sequence. 

47 40 33 26 19 

(i) Find the first negative term of this sequence. 

Answer . . ... .... ........... ... . ....... . [1 ] 

(ii) Write an expression, in terms of n, for the nth term of this sequence. 

Answer .. ....... .. ....... ........... ... [1] 

(b) The nth term of another sequence is 2n2 
- 13n - 7 . 

Determine if -25 is a term in this sequenc . 

Explain your answer clearly. 

Answer 

Partner! nlearni ng 
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18 (a) The point E has coordinates ( 2, 6). 

The point F has the same y-coordinates as E and an x-coordinate 4 less than that 
ofE. 

(i) Find the coordinates of F. 

Answer ( .. .. ..... . . . ... , .............. ) [1] 

(ii) State the equation of the line EF. 

Answer .. .................. .. .......... [1] 

(b) The line l has equation y = -2x + 5 . 

The point R lies on the line / . 

Given that the x-coordinate of R is twice its y-coordinate, find the coordinate of 
R. 

Answer ( ............... , .............. ) [3] 

( c) The equation ofline p is 2 y + 4x = 7 . 

Show how you can tell that the line p does not intersect the line l . 

Answer 

Partnerlnlearning 
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19 
B 

3 

5 
3 

4 
A X C 

Triangle ABC is similar to triangle AXY. 

AX= 4 cm, XY = 3 cm, AY = 5 cm and YB = 3 cm. 

(a) Calculate the length of CX 

(b) Find the angle of ACB. 

Answer CX = .. .. .. .... ..... . .... . cm [2] 

Answer Angle ACB = ..... .. .. .. .... [2] 

Partnerlnleaming 
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20 r 1' .r 

X X 

Graph 1 Graph 2 Graph 3 

i ' 1· 1' 

~ 
X 

~ 
X 0 X 

Graph 4 Graph 5 Graph 6 

(a) Sketches of the graphs of some equations are drawn above. 

State which of the graphs could be the graph of 

(i) 1 
y=-, 

X 

(ii) Y = 3x, 

Answer Graph .. ....... . ............... [ 1] 

Answer Graph .. .. .. .. .. .. .. .. .. .. .. .. . [ 1] 

Answer Graph ...... .. . ........ .. .... .. [ 1] 

(b) Write down a possible equation for graph 3. 

Answer ..... ... .. .. .... .. .. .. .. .... .... . [1] 

Partnerlnlearning 
15 
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21 

(a) Mr Chua wants to buy a television set. 

4K ULTRA HD 
SMARTOLEDTV 

Cash price: $3679.00 

Dimensions (W x H ): 

1661mm x 935mm 

He pays a downpayrnent of $1000 and the remaining to be paid in monthly 
instalments over 2 years at a simple interest rate of 8.5%. 

Calculate his monthly instalment. 

Answer $ ..... . ... . ..... . .. _. .......... . [3] 

Partner! nlearni ng 
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(b) The size of the television in inches is based on the area of the screen. 

Answer 

The table shows the corresponding values of size of the television set and its area. 

Mr Chua claims that the television set he bought is 70 inches. 

Is Mr Chua correct? 

Explain your answer with calculation. 

Size (inch) Area (m2) 
(corrected to 3 decimal places) 

50 
55 
60 
65 
70 
75 
80 

End of Paper 

Setter: Mrs Silia Goh 

Partnerlnleaming 
17 

0.689 
0.835 
0.992 
1.166 
1.349 
1.553 
1.763 
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AHMAD IBRAHIM SECONDARY SCHOOL 
END-OF-YEAR EXAMINATION 2022 

SECONDARY 3 NO MAL (ACADEMIC) 

I Name: 

MATHEMATICS 
Paper2 

Candidates answer on the Question Paper. 

READ THESE INSTRUCTIONS FIRST 

I Class: I Register No.: 

4045/02 
29 September 2022 

2 hours 

Write your name, class and index number on ail 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 70. 

The use of an approved scientific calculator is E~xpected, where appropriate. 
If the degree of accuracy is not specified in t e question and if the answer is not 
exact, give the answer to three significant figures. Gives answers in degrees to one 
decimal place. 
For n, use either your calculator value or 3.142. 

Partnerlnleaming 
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Compound Interest 

Mensuration 

Trigonometry 

Statistics 

Mathematical Formulae 

Total amount= P(l +-r-)" 
100 

Curved surface area of a cone = rrr/ 

Surface area of a sphere = 4rrr2 

1 
Volume of a cone = - rcr2 h 

3 

4 
Volume of a sphere = - rcr3 

3 

Area of triangle ABC= .!. ab sin C 
2 

Arc length = r0, where 0 is in radians 

Sector area= .!. r20, where 0 is in radians 
2 

a b c 
--=--= 
sinA sinB sinC 

a2 = b2 + c2 
- 2bc cos A 

"Lfx 
Mean= --

Lf 

Standard deviation = "f.fx
2 

-("f.fx)
2 

L. f L. f 

Partnerlnleaming 
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(b) Simplify ( ".:,~' )
1 

Answer all questions . 

Answer .. ....... ...... .. .. ..... .. . ... ... . .. [2] 

Answer ....... . . ... . .... ... .. . .. . .. ......... [2] 

Partnerlnlearni g 
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2 The table shows the approximate population of the world in the past centuries . 

Year 
.. . 

World populcttion 
1600 5.54 X 107 

1700 6.03 X 108 

1800 9.90 X 108 

1900 1.65 X 109 

2000 6.14 X 109 

(a) Calculate the percentage increase in population from 1700 to 1800. 

Answer ................. ................ % [2] 

(b) Calculate the number of times that the population in 2000 is as large as that in 
1600. 
Give your answer in standard form. 

Answer .... . ................. . . . ..... .... [2] 

3 (a) Use factorisation to solve 2x2 + 5x - 3 = 0. 
Show your working. 

Answer x = ...... . .... or x = ........... [3] 

PartnerlnLearning 
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(b) The following shows a wrong solution. 

lOy + 15y =O 
2y + 3 = 0 
y = -1.5 

Explain why the solution is wrong. 

Answer 

.. ... . .. . . .. . . . ........ . .... ...... ... .. . . ... ........... . .. ........ ... .... ... ... [ 1] 

4 x2 - 8x - 12 = (x + a)2 + b. 

(a) Find a and b. 

Answer a = ...... ..... or b = .......... . [3] 

(b) Hence solve .x2 - 8x - 12 = 0, giving your answers correct to 2 decimal places. 

Answer x = ........... or x = ........... [2] 

Partnerlnleami g 
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s Solve -
2

- - -
1
- = 5 , giving your answers correct to 2 decimal places. 

x-3 2x+l 
Show your working. 

Answer x= ........... or x= .. . ........ [5] 

PartnerlnLearning 
23 



6 

1) 

ABCD is a quadrilateral. 
AB= 8 cm, BC = 17 cm and AC= 15 cm. 
Angle CAD = 40°. 
(a) Is triangle ABC a right-angled triangle? Show all working. [2] 

Answer 

(b) Find the length of 
(i) CD, 

(ii) AD. 

Answer . . ..... ... .. ............ .. .. cm [2] 

Answer .. .......... .. .............. cm [2] 

(c) Calculate the area of quadrilateral ABCD. 

Answer .......... .. .. .. .... ... .... cm2 [2] 

Partnerlnlearni g 
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7 V 

A 

'-t 

,., 
J V A . ,.A" 

~ -
I 
i 

,., 
-2 -1 0 -.) 

A is the point (-1, 2) and Bis the point (3, 4). 

(a) Find the equation of AB, 

1 

B 
, I.# 

/ 
V'" 

2 3 4 X 

Answer ... ....... ......... ............... [3] 
(b) Calculate the length of AB. 

Answer ................ ...... ...... units [2] 

Partnerlnlearning 
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Point C lies on the y-axis such that AC= BC. 

(c) Find the coordinates of point C. 

(d) Hence find the area of triangle OBC. 

Answer C=( .... .. ....... , .......... .. ) [3] 

Answer ..... .. ...... . .. ...... .. ... units2 [2] 

PartnerlnLearning 
26 



8 B 

A 

A, B, C, D, P and Qare points on horizontal ground. 
A, P, Q and C lie on the same line. 

D 

AP= 4 m, PQ = 8 m, QC = 7 m, AD= 15 m and CD= 6 m. 
Angle BPQ = angle BQP = 70° and angle BCQ = 45°. 

(a) Calculate angle PBQ. 

Answer Angle PBQ = ........ ..... ... [1] 

(b) Show that BQ = 11 .695 m, correct to 5 significant figures. 

Answer 

Partnerlnlearning 
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(c) Calculate angle ADC. 

Answer AngleADC= ....... ..... ... [3] 

( d) Calculate the area of triangle ADC. 

Answer ..... ............ . ........ .... m2 [2] 

Partnerlnleaming 
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9 (a) Complete the table of values for y = x3 - 6x + 1. [2] 

X -3 -2 -1 0 1 2 3 

y -8 6 1 -3 10 

(b) Draw the graph of y = x3 - 6x + 1 for-3 :S x :S 3. [3] 

(c) Using your graph, fmd 
(i) the largest value of x when y = 3. 

Answer x = ........ ............ .. ......... ;. [1] 

Partnerlnleaming 
29 

BP-31 
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(ii) the values of x where the gradient of the graph is O. 

Answer x = ........ .. .. or x = ........... [2] 

( d) By drawing a tangent, estimate the gradient of the graph of y = x3 
- 6x + I when 

x =-2. 

Answer ... . .. .. . ...... ...... .. ... .... .... .. [2] 

(e) The equation x3 - 6x + 8 = 0 has only one solution. 
Explain how this can be seen from your graph. 

Answer 

... ..... . ... ... .. ..... . .. . ..... . ...... ... .. ....... ....... . .... .... . .... .. . ..... . .. [2] 

Partnerlnlearn ing 
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10 Alice earns $5000 per month. 
Beatrice earns $7500 per month. 
They share an apartment and agree to share the rent of the apartment based on the ratio 
of their earnings. 

The rent of the apartment for one month is $1920. 

(a) Calculate how much Alice should pay for the rent of the apartment in a year. 

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

Janice decides to invest $20 000 for 4 years. 

The table below shows the different investment and promotion plans that the different 
banks offer. 

Bank Investment olans Promotion 

A 
3.8% per annum simple One time additional $100 
interest interest 

3.6% per annum 
B compound interest, -

compounded annually 

3.5% per annum 
One time additional $80 

C compound interest, 
interest 

compounded half-yearly 

(b) Calculate the amount of interest earned the end of 4 years if Janice were to 
choose Bank A. 

Answer $ ....................... ...... . [2) 

Partnerlnleaming 
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( c) Which bank should Janice invest in? 
Explain your answer. 

Answer Janice should choose Bank ..... ........ because ................. .. ........ . 

... ..... ............ .. .. .... ... ........ . ...... ... .. ............................... [5] 

End of Paper 

Setter: Miss Melody Ho 

Partnerlnlearn ing 
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AIS S 3N Muh.&1uiiu EOY PAPER 1 2022 ~ Sdume lj0 mai:l!i!J 

Ch 
1 

3 

4 

,Ji xlOO 10 

4 4 

4.i; < 13 

13 
x·<-

4 

-2.5 

L:l!ge$1 nv.ger of r. - 3 

m~ utw.l 
12 ,:m : 4 ..S 1-m 

1.2 : 450000 
1 : 315000 

n-375000 

Aluwws 

Let }< be 1he n.o . of men ®)!be 1he n.o. of dqs 

x = !_(where k is a c onstarLt) 
.Y 

16-_!:_ 
36 

k-576 

576 
;i;---

y 
'Ml.en)' = 12, 

576 
1,--

12 
x-48 

No . ,-:n. ad.dition.alm.enne eded 
= 48 -16 
= 32 

.Altematile solution: us:i:tlgraw 

No.of 
men 

16 

36 

x3 

No . of 
d&vs: 
48 

12 

'Ilro5 , n.o . of add:i:ti:m.a 1 men nee ded 
= 48 -16 
= 32 
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34 

BP-36 

J.hlks R&llll"ks 
Ml for obtl..in.i:t€ 2 correcttenns To be able to 

round off 
Al camctlyto 1 

S: igtrif ic 31\ t 
fi.gi.Jre . 

1,,,ll 

Al 

Tull 

A! 

Ml 

Al 

[Total: 21.!I 
To be able to 
s:oM linear 
iri.e qu::.t. li:y :n\.d 
w. :ing :it to fir~i 
the h:rgeft 
iriteger . 

fT ,::rt:al: 21.!I 
To be able to 
C Ol'L'mt km. irito 
cm ar~ w.i:'ig 
~ scale 
co:ru:ept 1: !lto 
fro tli.e va:bie of 
n 

fTotal: 2Ml 
To be able to 
und.em® 1hat 
the cOl'lte xt is 
:irw&s:e]y 
propo:rt.:imal ® 
usirlgth.P. correct 
eqwtiortto 
s:om1h:i. 
question. 

[Total: 2M] 

1 
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5 Inc om in 2020 
100 

=-xl5600 
104 

= 15000 

OR 

104'*, ~esmt$15600 
1 % ri!pn swt $150 
100% ~,esmt $150 x 100 = $15 000 

6a sinAa -0.9 

Aa - sin-1{0:9} 

A.a - 64.lSSOa 

Cll:ro.ISe :mgle of A 

= 180a - 64. lSSOa 

= 115.8419a 
= 115.Sa 

A= 115.8 (.to 1 dee pl.ace) 
6b c-os Ba - -0. S 

a -I B - cos {-0.S} 

B-120 

7a . y = ~ ( where k is a c on..;:tant) 

54 =k(6t 
54 

k= 216 

1 
k=-

4 
1 . y=-x.i 
4 

7b 1 l y=-x 
4 

y =.!.(2t 
4 
1 

y = 4 (8) 

y=2 

PartnerlnLearning 
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Al 

Bl 

Bl 

Ml 

Al 

Bl 

To be ablP. to 
app¥ CClt\C ept 
onrev\!rsie 

percentage to 
SOM qu.ertion.. 

[To1al: 2M) 

To be able to 
1.Jri.de rrund '.'n"i.al 
an obtJ.ISe :mgle 
is and 1.lS:ing 
tri.:,,-:war.,metrii: 
c on.cept to find 
ang~ . 

[To1al: IM] 

To be able to 
app¥ 
trigo.n.ometric 
C Clt\CE:pt for 
C O sine to f :ind 
the I"i! (l'-lrE:d 
obtJm mgle. 

[To1al: lMl 
To be able to 
formulate the 
C 0:m ct e qwtiorL 
to f :ind canst.wt 
11 :md then., 
1.IS:ing it to fonn 
anequatim 

• C o:nnecting )' 
and~. 

rTo1a1: 2:M1 
To be able to 
substi:ute value. 
of ~ COI"I"i! Ci¥ 

:il:lt.o an e qumon 
to f :ind the value 
of y. 

[To1al: l:Ml 
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8a .-, 
1-~ 

w+a 

b-
2{0.45) 

3.15+ 0.45 

1- 0.9 
3.6 

1- 0.25 or 1- ..!. 
4 

8b 2a 
1---

l1--'+a 
l;{w+a}-2-a 

bw+ ba-2-a 

2a-1a-hw 

a{2-b}-bw 

bw bw 
a--- or ---

2-b b-2 

9 3x-1 1 --
2x'~ -7x-15 x-5 

3x-1 1 = ---
(2x+3)(x-5) x-5 

3x-1 1(2x +3) = -
(2x+3)(x-5) (2x +3)(x-5) 

3x-1-2x-3 = 
(2x+3)(x -5) 

x-4 = 
(2x+3)(x-5) 

10a 27x1/"t. = 27zy.it.(x) 

81xi t..i 27 zy.l t. (3t.1
) 

X 

- 3t.'2 

10b 3m1 8m 
m'2-49 • m+7 

3;,n '2 m+7 = X --
(m+7Xm-7) 8m 

3m = 
8(m-7) 

lla 2x( x - 2y) - x(7 y + x) 

= 2x'2-4zy -7 xy- x'2 

= x'2 -llxy 

Partnerlnlearni g 
36 

Bl 

lvll 
forobta:i:urig f::.r,,,.r+ba-2.i.+ 

Al 

1,n 
for be mg able to fa ct.ome to 

form {2x+ 3}{;,;: -5} 

Ml 
f ,::irmal<e c,m-xw.an denominator 

Al 

Bl 

Ml 
for being able to fact.ome to 

form (m + 7)(m- 7) 

Al 

Ml 
Al 

To be able to 
sub~ value f. 
of two •.r:ritllles 
C Oire ctr/ :into >Ul 

equation to f hd 
the value of 
1.mknow:11 in a 
fonrroh . 

[Total: lM] 
To be able to 
mmipulat.e the 
e quati,:,n ~,,nd 
m:'!h athe 
~:ubje,:t ,:,f the 
fonrroh . 

[Total: 2M] 

To be able to 
fact.ome 1he 
denominator 
U5ingtrial- and-
ezror method, 
l:.J:lal-;e c ommm 
denominator 
before 
s:inp :tiffing into 
a s~ fraction 

[Total: 3M] 

To be able to 
take out 
C oum.on factors 
ands~lify 
comctly. 

[Total: lMl 
To be able to 
factora.e and 
pe:cform divi.iol·L 
of fractional. 
fractiol\s 
comctly. 

[Total: 2M] 

To be able to 
e:,.;iandand 
s:inplify 
comctly. 

[Total: 2Ml 



llb 2/ +Sx= 0 

x(2x+S) = 0 

12a 

x = 0 or 2x + 5 = 0 

5 
x= 0 or x= --

2 
1 

x= 0 or x= -2-
2 

9 

16 
12b 4 

32s - 2" 
4 

(2s r -2" 

24 -2" 

n-4 

13 t-4 1 -
2.t-11 5 

5(t-4)= 2t-11 
5t - 20 = 2t-11 

~ -2f = -11+20 
3t=9 
t=3 

Coor~e of A is (6, 3) 

.Ah ma ti.re J;y, 
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B2 

Ml 

.Ab le toe :xpre s:s 32 as 2~ 

Al 

Ml 
t-4 

obt.aming --usrig tru 
2t-11 

fomrula of gradient. 

Ml 
obta:in:hg tru cOJrect equatim 

3t-9 

Al 

To be :&.ble to 
SOM quadrati:: 
eqwtiorlby 
taI,;ingout 
C OJ:l:l:l10l'l. fa:tor 
uui using zero 
productna to 
find so litioru . 

fTota.l: 2MI 
To be :&.ble to 
s:inp 1ify 
rie ~ it.die es 
uuiapp~ 
111,..,.s of iri.di: es 
tosolvi! 
que~orL. 

[Total: IM] 

To be :&.ble to 
~e C OJ:ml::lm 

baSE! ,~J;y 
iri.dice s Jain, uui 
thus using t to 
find tru value of 
n. 

[Total: 2l4] 

To be sble to 
app¥tru 
f orm:ula. of. 
gradient.for two 
poiritsto 
f orm:ula.te m 
eqwtiorlto 
solvi!fort. 

[T ota.l: 3l4] 



14a 

14b 

14c 

Y=rnX+c 

1 4=-(11) +c 
5 

11 
c=4--

5 
9 

c=s 

1 9 
JI =-.r.+-

5 5 
wht:!n x = 2t,y = t 

. 1 ,·.- -~ 9 t =-I )-i- +-
t:; •.-L ., t:; 
.) _! 

::~ = 2t +9 
?t =9 
t=3 

Coord:iMte of A :is ( 6, 3) 

Total:rnmiber of rtud.mts ~ d 
=1+4+8+5+3+5 
=26 

~an of :rnmiber of bo~s of Pol-;ml.On cards 

total no. of boxes 
= 

total no. of children 
72 

= 
1 +4+8 +5 +3 +5 
72 

=-
26 

10 .. 
= 2- or 2 .11 (m 3 si.g f:ig) 

1J 

Pie chart. 
Easier to camp~e re~ si.zie of each ca~ gory wilh the whoL!. 

Partnerlnlearning 
38 

BP-40 

Bi To be /Jble to 
nad ruies 
c om ctlyfrom. 
the b:ll" graph. 

[Total: lM] 

Ml To be /Jble to 
uri.d.erst.md what 

Al :is mem:rnmiber 
mdusingthe 
infan:l:'.lll.tim 
from b:ll" graph 
to SOM th:is 
question. 

[Total: 2M] 

Bl To be wle to 
~~ mother 
better rutisti: al 
diagrm:ito 
npn sem. data. 

[Total: lM] 



15a 

l 
3 

V 
1/ vr 

Vl I VI/! Al Y+--1 -+--t--

i/1 i A i,.-)7"i--· ! vj"!_-+1 _______ -1----t--,---j 

' i YI ~C]-~_E!I ! !----

[:::? I I I I ~~-L~·------·-·L ____ J _____ .J ________ 1-.1· __ 

15b (measure 6.3) 

2.6 =0.413 
6.3 

26 
Answer: 0.413 or 63 

16a 693 =32 x 7 xll 

16b 693n = 32 x7xllxn 
For n to be a perfect square, 
n = 7xll 

=77 
. 

16c 588=22 x3x 72 

693=32 x7x ll 
LCM= 22 x32 x72 xll 
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B1 

B2 

Bl 

Bl 

To be able to 
use scale factor 
to correctly 
draw the 
enlarged 
diagram. 

1 mark for 2 
correct sides 

2 marks for all 3 
correct sides 

(Total 2M] 

To be able to 
find the scale 
factor. 

[Total lM) 

To be able to 
perfonn prime 
factorization on 
a number and 
express it as a 
product of its 
prime factors. 

[Total: 2M] 

To be ableto 
understand what 
it talces to be a 
perfect square 
and using the 
concept to find 
the value of n . 

fTotal: !Ml 
To be able to 
find the LCM 
when given two 
numbers. 

(Total: IM] 

6 



17ai 

l "/ " ,an 

l'i'b 

18ai 

18aii 

18b 

The COl:l:'.ll:ll.O? diff erei:·LCe is -7. 
The f:irstru ~ r,.o. 

= 19-7-7-7 
= -2 

T:, = a+(n-l )d 

T_ = 47 +{n-lJ' (-'T\ n \ i. ; 

T;,=47-7n+7 

T:, = -7n +54 
Fbr -2-Stc• be a tem:,. in 1h-. seq1.1ence , there ,,rill be a nth tJ...mi.. 

2n·1 -13n-7 =-25 

2n'1 -13n-7+25 =0 

2n·1 -13n+18 =0 

( 2n - 9)( n - 2) = 0 

(2n-9) =0 or(n-2) =0 

9 
n = 2 or n =2 

t;rejected) 

S:iru:e n = 2 which~ a whole nmnber orposL-'T.l'f:! integer, -2S is a 
teIJ:J::L h the s e quenc e . 

HOordinate of F 
=2-4 

= -2 
'Ilrus,the coordiMte c,f Fis (-2, 6-}. 

The eq-.Jatmi.offue line EFis y- 6 . 

y =-2x+5 

Let the coordii-.ate of R be ( 2t, t) 

t =-2(2t) +5 

t =-~+5 

5t =5 

t = 1 

'Ilrus ,the cocirdinate of R is (~, 1) . 
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BP-42 

Bl To be able to 
recognise the 
patt.em of the 
sequence and 
1JSnlg :it to find 
the f:irst:ne gwve 
l'l'lm:iber . 

[Toul: lMl 
Bl To be able to 

find the gmer :tl 
term of this 
seq11rn.1:e . 

[Tcital: l:M] 

To be able to 
foilll.1.lhte ,m 
eq11::ition, 

:ri..n fo ct.criz e a 
for •)btai:niig quadrwc 

2n.1 
- 13n.+ 18- 0 e qi.J.Wrm, md 

us :ii:'lg :i: er o 
productI'l.ll! to 
find the valu.e of 
n. 

Al [Toul: 2M] 

for able to explam why -25 is a 
terminthe sequence 

Bl To be able to 
underrtmdfue 
n qummerit of 
the qu.estiol'L to 
find the correct 
~-coordhate for 
F. 

[Toul: lMl 
Bl To be able to 

ruuthe 
e qllillOl"L of a 

·horllorlt:tl line . 

[Toul: lMl 
To be able to 

Ml express Ras 
bemg able to obtain-0:ie equation (.It, t), f om:o.Jht.e 

t = -2(2t) +5 meqwtim, 
solve 1he linear 

Ml to obuh the correct the e qi.lillon to find 

valu.e oft. the 't,'Ul.11! of t. 

Al [Toul: 3M] 

7 



18c 2_y +4x -7 

2y--4x+7 

7 
y--2.:,;+-

2 
Sa.n:i..E! gradient. :m.d different. y-:int.m ept. 
ll"Le li:'i.es are parallel m.d.do not:int.ersectea.chother. 

19a iiAB C is si:J::lilir to ~.A.XY 

19b 

20ai 
:JOaii 
20a 
iii 

20b 

21a 

AC 8 

S 4 

AC-!x10 
4 

-10 ~m 

XC-10-4 

-6 ~m 

Ri.ti.o ,::,f corre:;p~ sides of mn.ilar 
trfangles m the sW:l.e 

sinLACB=~ 
10 

LACB = sin-1(~) 
10 

= 53.1° 

(hnh5 
Chnh2 
Gnph4 

Re:n:wningmoney left ~mr d.Ml'l.payn::i.wt. 
= 3619 -1000 
= 2619 

In!.e:rest inc 'IJJI't d for 2 yu.rs 

= 2679x85 x 2 
100 

= 455 .43 

Totah.m.ount. p~ble 
= 455.43 + 2619 
= 3134.43 

Mo:rdh¥ :irut.al:nent.for 2 yea.rs 
= 3134.43~24 
= 130.60125 
= 130.60 

2Ib 166lmm.= 1.661 m 
935mm.= 09~5 m 
.Area= 1.661 x0.935 

=l .553035 r#-

Not.com ct, the s:rn of 1he te ~vision in :inch will be" 15 :hches 
s:hc e 1349 <=: 1.55 303 5 <=: 1.163 . 

Sett.er : • :r...«rs Silla Goh 
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Al 

Al 

:r,,,n 

Al 

:r,,,n 

Al 
Bl 
Bl 
Bl 

Bl 

:r,,,n 

:r,,,n 

Al 

:r,,,n 

Al 

BPN43 

To be able to 
rekit.e :m.d 
e J!P h. in tNt. 
lines of Sam! 

gradient.are 
panll.el and 
th1Js,donot 
:iJ:it.erse ct. 

[Total: 2M1 
To be able to 
use fythagons' 
a pp¥ s:il:rilir fy 
c Ol'I.Cept to find 
the le:nglh of 
AC . 

[Total: 2:M] 

Tobe wleto 
applf TOA 
Cl\H SOHto 
find the required 
~ -

[Total: :J:Ml 
To be wle to 
recognise 
graphs of power 
functi):ns 

[Total: 4M1 
To be wle to 
applf down. 
pa~nt. and 
s mp ~ :interest 
c imcept to find 
the ll:lOl'lfuly 
insta mnt.. 

[Total: 3M] 

To be able to 
pe:cform urdt 
C onvmion 'm.d, 

using it 1-? som 
this question. 

[Total: 2M] 

8 



Qn 

I (a) 

(b) 

2 (a) 

(b) 

3 (a) 

(b) 

4 (a) 

(b) 

2022 Sec JNA Math EOY Paper 2 Marking &:heme 

Working Mark Sub-
Awarded total 

(3xt x( / y-sr 

= l x x-2
/ 

= ;r;~,/ 
/ 

Alternative solution 
I 

(
9x

11
y 

4 J'-
x1y4 

I 

= (9x4F 

= 3x2 

Percentage increase 

Jvll 

Ivll 

Al 

[Ml] 
[Al] 

= (9 .9 0 x 102) - ( 6 .03 x 102) x 100% 
6.03 x 103 

Ml 

Al = 64.2% (to 3 s.f.) 

(6.14 X 109) + (5 .54 X 101) 
= 110 .8303249 
= 1. 11 X 1 01 ( to 3 S .f.) 

(2x - 1 )( X + 3) = 0 
2x - 1 =- 0 or x + 3 = 0 
x=¼ x=-3 

Ml 

Al 

Ml 

A2 

y can be O and we cannot divide by 0. Bl 

i'- -8x-12 
= (x-4)1-(-4)1-12 
= (x-4)1 -28 

a= -4, b = -28 

(x - 4)1 - 28 = 0 
(x-4)1 =28 

l:Vll 

A2 

1 
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3 

1 

ReD\U'ks 

Ml awarde cl fm sin'l p].i(ying 
both temis . 

.~J is not a1.1/'"d!ded if aris~ r 
is not placed in a tla.ch:m. 

Ivll g:ive n when both 
mcrease and fraction are 
correct . 

Answer should be m 
standard form to obtain A 1 . 

Al for each correct value of 
X. 

Other methods (e .g. formula 
I factorization) v;rill not be 
accepted. 

sp~44 
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Qn 

5 

6 (a) 

(b)(i) 

(ii) 

(c) 

Working Mark 
Awarded 

x-4 = ±.Jii Ml 

x= 4 ±../28 
x = 9.29 or-1.29 (to 3 s.f.) Al 

2 1 _ 
----=) 
x-3 2x +1 
2(2x +1)-l(x-3) Ivll 

5 
(x- 3)(2x +1) 

2(2x+ 1)-(x -3) =5(x-3)(2x+ 1) 
4x + 2 - x + 3 = 5(2x2 - 5x - 3) 
3x + 5 = 10x2- 25x-15 
1 ox2 - 28x - 20 = 0 
5i -14x-10 = 0 Ml 

x= -(-14)±Jl_-14)~ -4(5)(-10) 
Ml 

2(5) 

= 
14±,/3% 

10 
A2 = 3.39 or -0.59 (to 2 d.p.) 

AY +A0 = R' + 15' = ~9 
B CQ = 172 = 289 Ml 

AB2+A0=BC1 
By the converse of Pythagoras' 
Theorem, tria.11gie ABC is rig ht-angled. Al 

CD 
sin40->=- Ml 15 
CD= 15 sin 40° 

= 9.6418 (to 5 s.f.) 
Al = 9.64cm (to 3 s.f.) 

ByPythagoras' Theorem, 
AD= .,fi5~ -9.6418~ Ml 

= 11.491 (to 5 s.f.) 
= 11.5 cm (to 3 s.f.) Al 

, Area of quadrilateral ABcp 

= (~x8x15 )+(~x9.6418xll.491) Ml 

=115 cm2 (~ 3 s.f.) Al 

2 
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BP-45 

Sub- Remarks 
total 

2 

ECF to be allowed. 

5 

Cale ulate both values of AB2 

+ A c:_-6! and B~ to get Ivil . 

2 

Ivil for correct 
trigonometric ratio . 

2 

ECF f10m 8 (b) (i). 

2 

ECF f10m 8 (b). 

Ivil for correct calculations 
2 of area for'both triangles. 



Qn 

7 (a) 

(b) 

(c) 

(d) 

8 (a) 

(b) 

Working Mark 
Awarded 

Gradient= 
4-2 

3-{-l) 

l = - Ivll 
2 

y = 0.5(x) +c 
y = 0.5(3) + 3 
C = 2.5 I',/ll 
},-oo::-l.+rJ ,::-

.. - __ .1,,, ,IIJ ••. ) Al 

~(-1 - 3) 'l + (2 - 4) 'l J,;Il 

= 4.47 units (to 3 s.f.) or -4.47 (reject) Al 

Let the coord.ina tes of Cbe (0, k). 
Length of AC 

= ../_(-1-0)'l +(2-k/ 

= .J1+ {2-k)'l 

'Length of BC 

= J(3-0? +( 4-k? 

= .J9+(4-k)1 

Length of AC= Length of BC 

.,.h +(2-k) 1 =.J9 +(4-k)'l Ml 
1 + (2 - k)2 = 9 + ( 4 - k;2 
1 +4-4k+k2 = 9 + 16-8k+k2 
4k= 20 
k= 5 

Ml 

The coo:rclirut te s of Care (0, 5) . 
Al 

Area= _!_x 3x 5 Ml 
2 

= 7.5 units2 Al 

Angle PBQ 
= 180° - 2(70°) 
(base angles of ioosceles triangle) 
=400 Bl 

BQ 8 
= Ml sin 70"' sirt40° 

3 
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Suh- Remarks 
total 

Ml for obtaining g:radie nt. 

Ml for obtaining the value 
ofc . 

Al for cone Gt equation. 

-:, 
..J 

rl 
..::. 

Ml to be given for equation 
( which may or may not be 
simplified) . 
E.g. ~(~1-0)~ +(2-k? = 

J0-0) ~ +(4-k) ~ 

3 

ECF (full 2 marks) from 
6 (c). 

2 

1 



Qn 

(c) 

(d) 

8 sin 70" 
BQ----

si.n40" 

Working 

= 11.695 m (to 5 s.f.) (shovm) 

AC=4+8+7 
= 19 m 

1.,. ·i ,: ~ 19~ 
/ .,1 r· .... .) +..::, -

COSLiu_ . .-:_. = 
2(15)(6) 

-·· 1 .;;'i ti~ -19 -i l 
,- ,1 r, -, -I r ~ + - · 

Ln..uC = cos Tl")' ... , 
,, .... ( .) \.0) / 

= 123.749° (to 3 d.p.) 
= 123.7° (to 1 d.p.) 

Area= .!..x 15x 6x sin123.749° 
2 

= 37.4 m2 (3 s.f.) 

Mark Sub-
Awarded total 

Al 

Ml 

Ivll 

Al 

Ml 

Al 

2 

2 

9 (a) P = (-2r~ -6(-2) + 1 

(b) 

=5 

q = ( 1 )3 - 6( l) + 1 
=-4 

2 marks for all correctly plotted pon1ts 
• At least 3 points correctly 

plotted ➔ 1 mark 
• All 7 points correctly plotted ➔ 

Bl 

Bl 

2 marks B2 

1 mark for smooth -c 1.11VP. Bl 

(c)(i) .x = 2.60 
Accept 2.55 io 2.()5 (inclusive) B1 

(c) (ii) x= 1.40 or -l.40 

(d) 

.Accept l .35 to J .45 (inclusive) and 
-1.45 to -1 .35 (inclusive) B2 

1 mark for tangent drawn Ml 

1 mark for calculating tangent correctly._ 
Acee pted range : be tween 5. 7 to 6 .3 
(inclusive). Al 

4 
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2 

3 

1 

2 

2 

Remarks 

Ml for length of AC. 

Ivll for using the cosine rule, 
with the correct values 
S1.1bsti.tuted. 

ECF f10m 7 (c). 

IVll for using formula to find 
area of triangle. 

Working not requi1ed for 
B2. 

ECF from 9 (a). Full ·3 
marks to be awarded if all 
criteria are met. 

Af low ECF if graph not 
drawn properly. 

(Gradient should be 6, 
± 5%) 



Qn 

(e) 

10 (a) 

(b) 

(c) 

Working Mark 
Awarded 

x5 -6x+8 =0 
x3 -6x+ 1 =-7 Ml 
From the graph, the line y = -7 only 
intersect the c mve J' = x3 - 6x + 1 at one 
p:,int. Hence, x3 - 6x + 8 = 0 has only 
one solution. Al 

Alice : Bea.trice 
= 5000 : 7500 
= 2 : 3 vll 

R.ent raid by i·Jice in a month 
2 

= -xl920 
s 

= $768 Ml 

Rent paid by Alice in a year 
= 12x768 
= $9216 ' 1 

Interest ex eluding promotion 
20000x 3.8x 4 

= 
100 

= $3040 Ivil 

Interest inc l11ding promotion 
= 3040 + 100 
= $3140 Al 

firu:Lt ei· 
Total amount = 20 000 ( 1 + 3 .6/ 100)~ 

= $23 039 .2861 Ml 

Interest earned = 23 039 .2861 - 20 000 
= $3039.29 (to 2 d.p.) Ml 

Bar1k.C: 
N l.lnlbe r of ha1f-yt ars = 4 x 2 

=8 

Interest rate :p3r half-year = 3 .5 I 2 
= 1.75~1o 

Total amount 
= 20 000 (1 + 1.75/100)8 + 80 
= $23 057 .6357 (to 4 d.p.) r,111 

.Interest 
• = $23 057 .6347 - 20 000 

5 
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filh- Remarks 
total 

2 

3 

2 



Qn Working Mark 
Awarded 

= $3057 .64 ( to 2 d.p.) Ml 

J a.nice should choose Bank A be cause 
3140 > 3057.64 > 3030.29, which 
means that Bank A has the highest 
interest. Al 

6 
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filh- Rem.arks 
total 

ECF for concluding 
statement, as lo:tig as 
students Chore the barue. with 
the largest interest 

5 (according to their 
calculations) . 



IO 

9 Th.is tabl e of values is for y •"" x-' - 6x + I. 

.Y - 3 - 2 - ] • I 3 

J 
I., 

- 3 ... J,_ !O 

(a) Calculate the values ofp and of q. 

: 1n ;1 1·er JJ .. or q . [2 I 

(c) Using your graph. find 
(i) The largest va lue of x when y = 3. 

Answer x = ... .. ..... ......... .... .... .. ... . IT] 
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BP-50 




