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Answer all questions. 

1 Expand and simplify the following. 

(a) (2x + 1)2 

2 

244 

(b) -x+2(x-3y) 

X 2-x 
Solve - + -- == 1 . 

4 3 

BP~240 

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

Ans11:er ........... ....... . .. ... . . .. . ... ... . [2] 

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



3 

245 

(a) 1 h 
. 

1
. 

4 
3x-3 

So ve t e mequa 1ty x - < -- . 
4 

(b) Represent your solution on the number line. 

BP-241 

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

----+------;~----+-------4----+------1------+---~;> X 
[l] 

(c) Hence, write down the largest prime number that satisfies the inequality. 

4 Factorise completely 

(a) 2la1b-7a, 

(b) 50-8p2
, 

(c) 5ax+ 2bx-10ay-4by. 

Answer . . . . . . . . . . . . . . . . . . . . . . . . . . .. [ l] 

Answer ................................. [l] 

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

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



BP-242 

5 The table below summarises th amount of time spent on a computer by a group of young children 

in one particular week. 

246 

Time (h hours) 0 <h $ 2 2<h$4 4<'156 6 <h :S: 8 8<h:S:10 

Frequency 4 9 l6 13 8 

Calculate an estimate of the mean time spent on a computer that week. 

6 The map of a village is drawn to a scale 1 : 350 000. 

(a) The length of the road on the map is 7.5 cm. 

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

Find the actual length, in kilometres, of the road. 

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

(b) The area of a lake is 5 km2
. 

Calculate the area, in cm2, of the lake on the map. 

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



7 

247 

BP~243 

• • • • • • • • • • • • • • • • • n7 • • g u1t1on 
I I I I I I I 

1 
hours "l 

0 1 2 3 4 5 6 ' 1V 11- 1,. ,~ v Lr-. f.-J"- .. \.c.Jl·. 
• .. _ !'! .,~ \ . . • 

Nurul w~nts to fin~ out the number of hours ~er friends spend on homework dail~ 
She earned out a sunple survey and the dot diagram above shows the result she obtamed. 

(a) How many students participated in the survey? 

An.nver ...... . ............................ [ 1] 

(b) How many students spend less than 2 hours on homework daily? 

Answer ................................... [l] 

(c) Nurul spends 3 hour on homework daily and she concluded that this duration is above the 
average number of hours her friends spent. 
Do you agree with Nurul? 
Explain your answer. 

Ans,ver ... ................................................................................................ .. 

. . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. [2] 
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8 The sketch shows a quadratic curve with the equation y = (l - .x)(x + 5). 

y 

B X 

Ir,= o - x)<x + s> 

(a) Find the coordinates of A and B. 

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

Answer B = ( ...... ....... , ........... ) [I] 

(b) State the equation of the line of symmetry. 

An.nver .................. .... ........ .... . [1] 

9 A sphere has a radius r cm and total surface area of 2430 cm2. 

Calculate r. 

Answer r = ..... .. . ... ....... ... .. .. .... . ... [3] 

248 
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10 Solve these simultaneous equations. 

4x+Sy=7 

3x+4y = 5 

Answer x = .............. ... ........... ..... ...... . 

y = ... ... .. .. ..... ... .... .. ... .... .. .. [3] 

l l y is connected to x by the equation y = 
2

5 
. 

X 

(a) Find the value y when x = 5. 

An.nver y = .............................................. [l] 

(b) "y is directly proportional to x." 
Do you agree with the above statement? Explain your answer. 

Ans1ver .... ... .............. ........... .. ... .... ........ .. ... ..... .. .... .... .... .. ... ......... ........ ... ..... .............................. . . 

... ......... .. .. .... ... .............. .................... .. .. ...................... ............. ....... ............... .. .... ......... ... .... ... [l] 

249 



12 

250 

ABC is a triangle and AN is perpendicular to BC. 

AB= 7.2 cm. AN= 4.6 cm and angle ACN= 63° . 

Calculate 

(a) BN, 

(b) NC, 

(c) the area of triangle ABC. 

l 

Answer BN = ... ...... .... .. .. ..... ...... ... ... .. .... cm [2] 

Answer NC= ... ...... ............ ... ............... . cm [2] 

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



13 

251 

3.8 cm 
Triangle ABC is an enlargement of triangle BDC. 

BP-247 

ABC is an isosceles triangle with AB =AC, and D is a point on AC such that BC= BD. 
AB= 9.5 cm and BC= 3.8 cm. 

(a) Given that L.CAB = 36° , find LABC. 

Ansl·Ver .... .......... ..... ................. ...... .. .. 0 [2] 

(b) State the scale factor of the enlargement. 

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

(c) Calculate DC. 

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



BP-248 

14 The histogram summarises the widths of 50 leaves collected from a garden . 

252 

25 l ltffti) •·:.'~ 
•·- ~ ..\_ " 

. ; . , • . ; ' ,A· 
20 

Frcqw-.:ncy 
15 

5 

0----------+---------------+-1► 
; 4 5 

Width !cm J 

(a) How many leaves had a width of at least 5 cm? 

6 7 

Ans,ver ............... ............................... [l] 

(b) Find the probability that a leaf chosen at random has a width of between 3 cm and 5 cm. 

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

End o1f paper 
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l Expand and simplify 2(3x1 
- x + 5) - 3(3x- 2). 

2 

254 

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

. . 9x2 3x3 v 
(a) Snnphfy --.;-7--' . 

2y 8 

(b) (i) 

(ii) 

Ans,i·er . . . .. . .. .. . . . . . . . . .. . . . . .. . [2] 

Factorise w1 
- H· - 6 . 

Answer . .. ..... ........... ......... [l] 

5 1 
Hence write as a single fraction iin its simplest fonn ----+ -­

w2 -w-6 2w-6 • 

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

BP-250 



3 It is given that 2£ = mv2 

Express v in tenns of E and m. 

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

4 In the diagram, quadrilateral ABCD is congruent to quadrilateral PQRS. 
It is given that AB = 4 cm and CD = 3 cm. 

Angle SPQ = 85° , angle PQR = 70'' and angle BCD= 100° . 

C 
3cm 

D 

4cm 

A R 

(a) State the length of PQ. 

Ansiver ........................... cm [ 1] 

(b) Find the angle RSP. 

Ans,ver . ............................. ◊ [1] 

255 

BP-251 



256 

5 Determine if triangle YZX is a ri0 ht-angled triangle. [2] 

6 

y 

35 cm 14 cm 

z 

Answer 

In the diagram, AP is perpendicular to BC and BQ is perpendicular to AC. 
QA= 36 cm, PB 0= 24 cm, QB = 48 cm and AB= 60 cm. 

(a) Giving yom answer as a fraction in its simplest form, find 

(i) sin L QAB , 

Ansi-ver .. . .. . . .. .. . . .. .. . . . . .. . . . . [ 1] 
(ii) cos LPBA. 

Answer . . .. .. .... .... .. . . . . .. .. .. . [I] 

BP-252 



6 (b) (i) Show that L PCQ = 60.4° , con-ect to l decimal place. [3] 

(ii) Hence, find the length of AC. 

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

257 



258 

7 A class of 25 students took an English test. 

The marks arc shown in the stem-and-leaf diagram. 

Boys Girls 

3 4 X 

7 5 3 2 5 3 9 

8 0 0 6 4 7 

6 4 7 0 3 5 7 

8 l 8 9 9 

Key (Boys) Key !Girls) 

813 means 38 31 7 means 37 

(a) Write down the modal mark of the boys. 

Answer . .. .. . .. .. . . . . .. . . . . . . . . . . . . . . [l] 

(b) Write down the median mark of the girls . 

An.nver .. .. .. . .. . . . . .. .. .. . . .. .. . .. .. [ l] 

(c) The range of the marks fo r the girls is 44. 

Find x. 

Answer . . . .. . . . . . . . . .. . . . . . . . .. . . . . . . . [l] 

(d) The passing mark for the test was 55. 

Jane claims that 75% of the students passed the English test. Do you agree? 

Ansvver ...... .. . .... .. . . . .. .. . . ......... . .. . .. .. . ... ..... . . .. .. .... . ..... ......... ... . ... .... . 

[2] 

BP-254 
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8 The diagram shows a right rectangular pyramid VA BCD.Mis the midpoint of BC. 
AB= 10 cm, AD = 8 cm, VM = 15.5 cm and VC = 16 cm. 

V 

Tuition 
• w 16 

' ' \ 
I 

.'D 
) --------- C 

A 10 B 

(a) Show that the height of pyramid VABCD is 14.671 cm, correct to 5 significant 
figures. [2] 

Answer 

(b) Calculate the volume of pyramid VA BCD. 

Answer . . .. .. ...... . ... ... ..... . ..... crn3 [2] 

259 



9 A bag contains 8 red sweets, 12 reen sweets and 4 blue sweets. 

(a) Find, in simplest form, the probability that 

(i) a green sweet is chos n, 

Answer .. ... ... . . . . ... . ... ... .. . . .. [l] 

(ii) the sweet chosen is n t red. 

Answer .. .. .. . . . .. ............ .. . .. [l] 

(b) How many more blue sweets must be placed in the bag so that the probability of 

choosing blue sweets would be .!. ? 
3 

Answer . . . . . . . . . . . . . . . . . . . . . . . .. . .. [l] 

260 

BP-256 



BP-257 

10 An iron ornament is in the shape of a cone standing on a hemisphere. 

They share the same base radius of 8 cm. 
The height of the cone is 15 cm and the slant height is 17 cm. 

n, . . 

1 u1t1on 
17 cm 

\!\lit~ 

Find the total surface area of the ornament. 

Answer ........................ cm2 [3] 

261 



262 

11 A ball is being thrown from a tower. 

Its height. h metres, above the ground during its journey is modelled after the equation, 

h = 6 + l 6t - 4t 2
, where t is the time in seconds after the ball is thr wn. 

The table below shows some coITesponding hand t values for the motion of the ball. 

0 1.5 2 2.5 3 4 

h 6 18 21 22 21 p 6 

(a) State the height of the vertical tower. 

Answer ... ......... ........ .... .. .. m [ l ] 
(b) Calculate the value ofp. 

Answer p =, .. . ... ... . ..... .. . .... ... [l] 

(c) On the grid provided on next page, plot the points given i the table and join 
them with a smooth 
curve. 

( d) Use your graph to fin 

(i) the height of the ball above g ound 3.5 seconds after the ball is thrown. 

Ans,ver ... ... .. .. . .. . . ......... ... . m 

(ii) the time taken for the ball to hit the ground. 

[2] 

[l] 

Answer ... ...... .... .... .... ...... . s [ l] 

(e) A telephone wire is at a horizontal height of 25111 above ground. 
Explain why the ball vould not hit the telephone wire. 

A nsi-ver . ... ............... . .. ...... . .. . . . ... . . .... .......... .................. . .. . ...... . 

[ l] 
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h 

22 

20 

18 

16 

14 

12 

IO 

8 

6 

4 

2 

0 l 
t 

2 3 4 

263 
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264 

Victor cycles at a speed of x km/h up a 30 km slope. 

(a) Write down, in terms f x, the number of hours he took to 1.:ycle up the slope. 

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

He then cycles at a speed of (x + 5) km/h down the same slope. 

(b) Write down, in tenm of x, the number of hours he took to cycle down the 
slope. 

An.rn-·er ......................... h [l] 
(c) The diffrrence in time taken is 18 minutes. 

Write dovm an equation in x to represent this information and show that it 
reduces to 

x 2 +5x-500=0 . 

Answer 
[2] 

BP-260 



265 

(d) Solve the equation x 2 + Sx - 500 = 0. 

Ans1'ver x = ................ or ....... .... ...... . 

(e) Hence, calculate the total time taken, in hours and minutes, Victor took for the 
whole journey. 

[2] 

A1m-ver ......................... h [2] 

End of paper 

BP-261 
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Marking scheme 2Exp EMath 2023 (SA2 Paper 1) - Setter: Ms Lee YY 

Question Remarks 

la 4x2 +4x+l Bl 

lb -x+2x-6y Ml 
=x-6y Al 

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

Ml 
12 

3x+8-4x=12 Ml 

-x=4 

x=-4 
Al 

3a 4(x-4) < 3x-3 Ml 
4x-16<3x-3 

X < 13 Al 

3b ... 0 Bl Allow ecf 
l 
I I ( ( ~ ~ f ► 

10 Ir 1'2- 13 I Cf ,~ IG 
3c 11 Bl Allow ecf 

4a 7a(3ab-1) Bl 

4b 2(25-4p2
) Ml 

= 2(s- 2p)(s+ 2p)Tu i tin n Al 

4c x(5a+2b)-2y(5a+2b) • t~ Ml 

=(5a+2b)(x-2y)Wlt ~ 
Al 

Sa 274 ~~- Ml -
50 

= 5.48h Al 

6a 7.5x3.5 Ml 
= 26.25km 

Al 
6b Icm 2 

: 12.25km2 

5 
--
12.25 

Ml 

= 0.408cm2 
Al 

7a 17 students Bl 

7b 5 students Bl 

267 



268 

2 

7c Yes, I agree with Nurul. This is because the mean 

duration is 2.91 hours and 3 hours is mor11 than 2.91 
hours. 

Sa A= (-5,0) 

B = (1, 0) 

8b x=-2 

9 2430 = 4n-r2 

2 2430 
r =--

4n-

r = ✓2430 
4;r 

r = 13.90587 ... 

r = 13.9 

10 12x+15y = 21 

12x+I6y = 20 

y=-1 

x=3 

lla I 
y=-

2 

11 b No, as y decreases when x increases, y is not directly 

proportional to x. 

OR T . I U 1t1 n1:\ 
No, as y decreases when xi creases,j, -\i11\.er~fy 

Ml 

Al 

Bl 

Bl 

Bl 

Ml 

Ml 

Al 

Accept any other 
Ml 

reasonable method 

Al 
Al 

Bl 

Bl Award Bl only if 

studemts provide 

justifications 

directly proportional to x. W i t 1 .... ,-:;:_,.<:';7\ 
12a BN 2 + 4.62 = 7 .22 ';;,.~ }J;'-,<Jl>;,;.."- ---+---M-1---+---------; 

BN = 5.5390.. . * ' ·~ 

BN=5.54cm Al 

12b tan 630 = 4.6_ Ml 

NC 

NC = 4.6 
tan 63 c' 

NC= 2.34382 ... 

NC=2.34cm Al 



12c 

13a 

= 72° 

13b 2.5 

13c 3.8 

2.5 
=I.52cm 

14a 18 leaves 

14b 30 
50 

3 
=-

5 

269 

3 

Ml 

Al 

Ml 

Al 

Bl 

Ml 

Al 

Bl 

Ml 

Al 

BP-265 
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Qns 

1 

2a 

2bi 

2bii 

3 

5 

271 

Solutions (2Exp P2) 

2(3x2 -x+5)-3(3x-2) = 6x2 -2x+10-9x+6 

= 6x2 -1 lx + 16 

9x2 3x3y 9x2 8 
--+--=-x--
2y2 8 2y2 3x3 y 

72x2 

--.- 3 
6x'y 

12 
= xy3 

w2 -w-6 = (w-3)(w+ 2) 

5 1 5 I 
----+--=-----+---
w2 -w-6 2w-6 (w-3)(w+2) 2(w-3) 

5(2)+(w+2) i ti On= 2(w-3)(w+2) 

2E=mv2 

2 2E 
V =­

m 

v=±f! 

.xz2 =372 

=1369 

XY2 +xz2 

=352 +142 

=1421 

10+w+2 

2(w-3)(w+2) 

Since XY2 + .YZ 2 * XZ 2
, then by the converse of Pythagoras' Theorem, triangle 

XYZ is not a right-angled triangle. 

Marks 
Ml 
Al 

Ml for flipping fraction 

Al 

M 1 for common 
denominator 

Al 

Ml for finding v2 

Al (must include±) 

Ml 

Al 



Qns 
6ai 

6aii 

6bi 

6bii 

7a 
7b 
7c 

7d 

Sb 

272 

Soluti ns (2Exp P2) 

sinLQAB= 
48 

60 

4 
= 

5 

24 
cosLPBA=-

60 
2 

= 
5 

LCAB = sin-1 (:i J = 53 .1301.. . 

LCBA = cos-
1 
(~) = 66.4218 .. . I . " 

5 .. 11 () r·,-
LPCQ=180-their53 .1301- ,h ll1tJl ~. • 

= 60.44807612 

= 60.4 (shown) 

48 
tanLQCB=-­

QC 

QC= 48 
tan 60.44807612 

= 27.2145 .. 

AC= 27.2145 + 36 

=63.2 

60 

70 

5 

=~'
9 

x100% 
25 

Percentage pass= 76% 

I disagree as there are 76% passes. 

height= .J15.52 -52 

= .J215.25 

= 14.67140075 

= 14.671(shown) 

1 
vol= -x (8)(10) x 14.6714007 

3 

= 39lcm3 

wit 

Marks 

Bl 

Bl 

Ml for each angle found 

Al 

Ml for QC (no ECF) 

Al 

Bl 
Bl 
Bl 

Ml 

Al for conclusion 

Al (must see 14.6714 first) 

Ml 

Al 

BP-268 



Qns 

9ai 

9aii 

9b 

10 

llc 

lldi 
lldii 
lle 

12a 

12b 

12c 

273 

1 

2 

2 

3 

x+4 1 
--=-
x+24 3 
3x+ 12 = X + 24 

2x=12 

x=6 

SA = 1rrl + 21rr2 

= 1r(8)(17) + 21r(8)2 

= 1367l + 1287l 

= 829.380 

= 829cm2 (3s/) 

Smooth curve thr 

Solutions (2Exp P2) 

Refer to attached .. 

13 (±0.1) 

4.35 (±0.05) 

The maximum height of the ball is 22m above ground. Hence, the ball would not 
hit the wire. 

30 

X 

30 

x+5 

30 30 18 
---- = -

X x+5 60 
30(x+5)-30(x) 18 

= 
x(x+5) 60 

30x+ 150-30x 3 
= 

x(x+5) 10 

10(150) =3(x2 +5x) 

3x2 + 15x-1500 = 0 

x 2 +5x-500 = 0(shown) 

Marks 
Bl 

Bl 

Bl 

Ml for 1r(8)(17) 

Ml for 21r(8)2 

Al 

B2FT for 7 points plotted 
correctly and smoothly 

B 1 FT for 6 or 7 points 
plotted correctly 

Bl 
Bl 
Bl 

Bl 

Bl 

Ml for correct equation 

Al 



Qns 
12d 

12e 

15 

0 

5 

274 

x2 +5x-500=0 

(x-20)(x + 25) = 0 

x = 20 or x == -25 

30 30 
2

h 4,) . -+-= ,_mms 
20 25 

(2.22) 

Solu 'ons (2Exp P2) 

·tion 

5 

Marks 
Ml for factorisation 

A 1 for both answers 

Ml for either time 
Al 

BP-270 




