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Calculate {/ -'3. ----. 

V 0.03 

2 
Part A -Answer alll questions 

A nsiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [ 1] 

2 A television screen has sides in the ratio width : height = 4 : 3. 
A laptop screen has sides in the ratio width : h,eight = 16 : 9. 
An image exactly fills the television screen. 
The same image only fills the height of the laptop screen and not the width, as shown in the 
diagram. 

Image 

Find the fraction of the laptop screen not covered by the image. 
Give your answer in its lowest tenm. 

A.ns,ver . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. [2] 

TSX/BMSS/2023/2E/EOY IP 1 !TURN OVER 
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3 

3 The table gives information about a box of books. 

Hardcover Paperback 

Fictional 14 12 

Non-fictional 6 18 

One book is selected at random from the box. 

Find, as a fraction in its simplest form, the probability that the book is 

(a) a hardcover book, 

Ans1,ver ......... ... .... .... .... ........ .... ............ [l] 

(b) a non-fictional book, 

Ans,ver .. ... ..... ..... ... ,. .... ... .... .... ............. [I] 

(c) a fictional paperback book. 

Answer [1] 

TSX/BMSS/2023/2E/EOY/Pl !TURNOVER 
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4 

4 The table shows some corresponding values of two quantities x and y . 

(a) With out doing any calculation, explain why x and y are inversely proportional. 

Ans)ver .... .. ... .... .. ........ .... . . .... . .. .............. . ..... .. . . . . . .. . . . . . . . .... .... ....... ........ . . 

[1] 

(b) Express _v in terms of x. 

Annver y = . . ..... .... .. . ..... ... .... .. .. .. .. [l] 

(c) Hence, find the value of p . 

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

TSX/BMSS/2023/2E1EOY IP 1 !TURNOVER 
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BP-25 

5 

5 A map has a scale of 1 : 500 000. 

(a) The distance between Singapore and Bali on the map is 332 cm. 

Calculate the actual distance, in kilometres, between Singapore and Bali . 

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

(b) The area of Bangkok is 1569 km2. 

Calculate the area, in square centimetres, of Bangkok on the map. 

Answer ....... .... .... .... .............. cm2 [2] 
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6 B 

A 

Triangle ABC is congruent to triangle DAE. 
ACE is a straight line. 

6 

8.7 cm 

E 

Tuition 
6.8 cm • 

wit 

Given that AD = 8. 7 cm, CE = 2. 2 cm, DE = 6. 8 cm, angle ADE = 70° and angle A CB = 65 °. 

(a) Find AE. 

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

(b) Find angle EAD. 

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

{c) Tom states that AB is para llel to DE. 

Show, with calculations, whether you agree v,·ith Tom. 

Ans.ver I ........ .. . . .. . . ... . . . . . . . . with Tom b1:!cause .. .. ... . .. . ... ..... ...... .. ... .... . ... .... . ... . 

[2] 
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7 

7 D 

C 

Triangle ABD is similar to triangle BCD. 

Given that angle BAD= 28°, angle EDA = 35°, AD= 13.8 cm and CD= 5 cm. 

(a) Find angle ABC. 

Ans1-ver ..... ...... ... ... .... ...... .... ..... ...... ...... [2] 

(b) Find BD. 

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

TSX/BMSS/2023/2£/EOY IP I (TURN OVER 
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8 

12.8 

The diagram shows a quadrilateral WXYZ. 

Angle WXZ = angle YZX = 90° . 

8 

z -~---~Y 

10.3 

Given that WZ= 12.8 cm,XY= 10.3 cm and angleXWZ= 34°. 

(a) FindXZ. 

Ans-wer .. .. .... .. .. .............. ........ .. ...... cm [2] 

(b) Find angle YXZ. 

Ans,ver ....... . .. .. ..... ... ...... ... .. ....... ... .. . . . . . [2] 

(c) \\'hat is the mathematical name of quadrilatt:'.ral WXYZ? 

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

TSX/BMSS/2023/2E/EOY/Pl (TURNOVER 
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9 

9 

Jade hires a car during a business trip in France. 
She drives a total distance of 738 km. 

The car uses fuel at an average rate of 6 litres/ 100 km. Tu 1· t1· 0 n 
She pays €1 .54 per litre of fuel. .A 
She pays using her credit card and is charged a fee of 1.5% for the currency CJ.)nv 
The exchange rate for Singapore dollars and euros is $1 = €0.68. WI t 
(a) Calculate the total amount of fuel used by Jade. 

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

(b) Calculate the total amount, including credit card fee, Jade is charged for fuel. 

Give your answer in Singapore dollars correct to the nearest cent. 

Answer $ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . [3] 
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10 
Part B - Answer alll questions 

10 (a) Solve5x+ 9> 7x-13. 

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

(b) State the largest prime nu ber that satisfies your solution in (a). 

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

11 Show that ( Sn -1 )2 + 4 is a multiple of 5 for all integer values of n. 

12 

Answer 

2x-1 
It is given that v == -- . 

" x-3 

(a) Findy when x = -2 . 

(b) Rearrange the fonnula to make x the subject 

TSX/BMSS/2023/2E/EOY IP 1 
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(2] 

A11s1i1er y = .. ... ... . . . . . . .. .. ..... .. . . .. .... [l] 

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

[TURN OVER 



11 

13 Factorise the following expressions completely. 

(a) 50- 2x 2 

(b) 12x2 +4x-5 

(c) 5x2 -2y-10x+.:\)l 

TSX/BMSS/2023/2£/EOY /Pl 
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BP-31 

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

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

Ansiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .. . [2] 
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14 The frequency table shows the number of people who entered a supennarket on a particular 
weekend. 

A e Number of 
]0 ~ x < 20 

20 ~ X < 30 

30 ~ X < 40 

40 ~ X < 50 

(a) The total frequency is 400. 

Show thatp + q = 120. 

Answer 

(b) The estimated mean age of the visitors is 30.75. 

Show that p + 3q = 252. 

(c) Solve the following simul taneous equations. 

p + q === 120 

p + 3q = 252 

p 

128 

152 

q 

tion 

Ans,ver p = .. ....... ..... .. ........ .. .. .. .. . 

[I ] 

[2] 

q = .. .... .. . . .. . . . .. . . . . . . .. ...... .. [3] 

End of Paper 
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2 
Part A - Answer all questions 

l Write the following numbers in order of size, starting with the smallest. 

15%, 0.18 

AnsH•er ..... .. .. . , . .. . . ..... . , . . . . ... . .. , . . . . . ... . .. [1] 

2 A car travels at an average speed of 78.1 km/h for 2.55 hours. 

(a) By rounding these number correct to 1 signifi cant figure , find an estimate of the distance 
travelled by the car. 

Show the numbers you use. 

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

(b) Without doing any further calculation, explain why the actual distance travelled by the 
car is less than the answer to part (a) . 

Ans.ver .. ... ..... .. .. . .. ..... .. . .. ...... . .. ..... . .. . . .. . ..... . .. . ....... ..... . .. . ... . . .. .. .. . .... . .... . . 

[l ] 

TSX/BMSS/2023/2E/EOY/P2 ITURN OVER 
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3 

3 

Tuition 

The diagram shows four circles, all with the same centre. 
The radius of the innermost circle is 10 cm and the radius of the outermost circle is 46 cm. 
The shaded region is divided into three equal areas by the two dotted circles. 

Find the radius of the larger dotted circle. 

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

BP-35 
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4 

4 

12 cm 

Curved surface area of a cone = 1rrl 

Surface area of a sphere = 4.m- 2 

l , 
Volume of a cone= -m- -h 

3 
4 

Volumeofasphere= -m- 3 

3 

9.2 cm 

3.5 cm 

The diagram shows a solid wax candle in the shape of a hemisphere with radius 12 cm and a solid 
wax candle in the shape of a cone with radius 3.5 cm and a height of 9.2 cm. 

(a) Calculate the total surface rea of the solid hemisphere. 

Answer ... . ... . . . .. . ... . .. . . .. .. .. .. ... cm2 [ l ] 

(b) The solid hemisphere can le is then mellted do\vn into a few solid cone candles. 

Find the maximum number of solid cone candles that can be formed. 

Answer [3] 

TSX/BMSS/2023/2E/EOY/P2 !TURNOVER 
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5 

5 The back-to-back stem-and-leaf diagram shows the masses, in grams, of some apples and oranges in 
a basket. 

6 2 

5 

Apple 

9 8 

2 

5 

2 

3 

Key (Apple) 
7 I 14 means 147 g 

7 

0 

2 

2 

(a) Find the number of fruits in the basket. 

14 

15 

16 

17 

(b) Write down the modal mass of the oranges. 

(c) Write down the median mass of the apples. 

0 

1 

2 

Orange 

2 2 6 9 

1 5 5 5 

3 Tuition 
• 

T 

Key (Orange) 
14 I 0 means 140 g " 

A11S\-ver . . . . . . . . . . . . . . . . . . . . ........ ... . . . . .. [1] 

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

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

(d) Joe stated that the percentage of apples and percentage of oranges that have a mass of 
more than or equal to 150 g but less than 160 g are the same. 

Explain whether you agree with Joe. 
Show working to justify your answer. 

An.s1-ver I ... . .............. . ........ with Joe because . ........ . . .. ....... . ........ ....... ..... . .. ... . 

(2] 

TSX/BMSS/2023/2E/EOY/P2 [TURN OVER 
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6 

6 (a) The interior angle of a reg lar polygon is five times the exterior angle. 

(b) 

Find the number of sides o the polygon. 

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

----,-----.-----..·B 
(3x + 10)° 

C 

E D 

In the hexagonABCDEF, angle DEF == 116°, angle Er:4. = 142°, angle FAB = 104° and 
angle DCB= 90°. 

Calculate x. 

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

BP-38 
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7 

7 

The diagram shows the net of a pyramid. It consists of a square and 4 triangles. 
The length of each side of the square is 8 cm. The height of the triangle is l 0.5 cm. 

(a) Show that the total surface area of the pyramid is 232 cm2. 

Answer 

(b) Find the volume of the pyramid. 

(2) 

Answer ........ ...... .. ... . . .... ..... .. cm3 (3) 

TSXiBMSS/2023/2E/EOY/P2 !TURNOVER 
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8 

8 (a) Complete the table of values for y = --x 2 + x + 6. 

X 

y I - J I -: I ~I I : I 6 I : I : I _: I 
(1] 

(b) On the grid, draw the graph of y = - x 2 + x + 6 for -3 ~ x ~ 4. 

TSX/BMSS/2023/2E/EOY/P2 
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9 

(c) Use your graph to find 

(i) the coordinates of the turning point, 

Annver ( ..... . ... ..... . .. , ........... ...... ) [l] 

(ii) the equation of the line of symmetry, 

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

(iii) the values of x when y = 2. 

Ans,ver x = .............. or... .... ........ [l] 

TSX/BMSS/2023/2E/EOY/P2 [TURNOVER 
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9 

In the diagram, BCD is a straight line . 

Given that AB= 7.5 cm. BD = 18 cm, AD= 19.5 err and BC=]._ BD . , 3 

(a) Show that triangle ABD is a right-angled triangle. 

Answer 

[2] 

(b) Find the length of AC 

A11swer ... ................... .. .. ...... .. cm [2] 

(c) Find the shortest distance from the point B to the line AD. 

An.rn:er ..... .... . ......... .......... .... . cm [2] 

(d) Expressing your answers as fractions in the simplest fom1, find 

(i) sin L.ADC , 

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

(ii) tan L.A CB . 

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

TSX/BMSS/2023/2E/EOY/P2 [TURN OVER 
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11 
Part B - Answer all questions 

10 Simplify the following expressions. 

11 

(a) 

(b) 

6x2y 
-1,., ,, .. xy 

5x2 -lOx 

8x"-13x-6 

S 1 3x-1 2x-3 ? 
ove -

5
-+-

7
- .=-. 

TSX/BMSS/2023/2E/EOY /P2 
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Answer . . ....... . .... .. ..... ........... ... . [l] 

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

Answer x = .. . . . . . . .. .. . . . . . . .. . . . . . . . . .. . [2] 
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12 

12 Express the following as a single fraction in its simplest fonn . 

(a) 
5 2 

x+2 2x+ l 

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

(b) 
6x-5 2 

-----+--
(x - 7)(3x + 2) 7 - x 

Ans,ver . . .. .... .. . . . . . . . . . .. ... . . .. . .. .. ... [2] 

(c) x2 +3x x -9 
- ---

x2 -9 2x -6 

A11s,ver (3] 

TSX/BMSS/2023/2E/EOY /P2 (TURN OVER 
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13 

13 

F G ------------------------,, 
B 

A 

The diagram shows a cuboid with \Vidth x cm. 
The width of the cuboid is 2.5 cm less than its height. 
The length of the cuboid is four times of its height. 

(a) Write down an expression, in tem1s of x, for the length of the cuboid. 

C 

H 
X 

D 

Ans11,·er .. . . . . . . . . . . . . . . . . . ... . . . . . . . . .... .. [1] 

(b) The total surface area of the cuboid is 325 cm2. 

Form an equation, in tem1s of x , to represent this infonnation and show that it simplifies to 

18x1 +65x-275=0. 

Answer 

[3] 

BP-45 
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14 

(c) Solve the equation 18x2 + 6 x -275 = 0. 

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

(d) Find the volume of the cuboid. 

Answer .. .. . . .... ... .... ... ......... cm3 (2) 

Endl of Paper 

TSX/BMSS/2023/2E/EOY /P2 
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1 Calculate 5 33.54 
-~ . 

0.03 

1 
Part A - Answer all questions 

16.6 (3sf) Bl 

Answer 

BMSS SEC 2E 
MATHEMATICS 
EOYPAPERl 
MARK SCHEME 

[ 1] 

2 A television screen has sides in the ratio width : height = 4 : 3. 
A laptop screen has sides in the ratio width: height= 16: 9. T ■ ■ 

An image ~xactly fills the televis.ion screen. . 1 l I t.1 n l1 
The same image only fills the height of the laptop screen and not the width, as'sltown m tM • 

diagram. .------.-----------.----. Wit 
Image ~ 

Find the fraction of the laptop screen not covered by the image. 
Give your answer in its lowest terms. 

w 

4 

12 

12 3 
Fraction of the laptop screen covered by the image= - =-

16 4 

H 

3 

9 

. 1 
Fraction of the laptop screen not covered by the image= - Al 

4 

Ml 

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

BMSS/2023/2E/EOY IP 1 

49 



2 

3 The table gives information about a box of books. 

Hardcoiver Paperback 

Fictional 14 12 

Non-fictional 6 18 

One book is selected at random from the box. 

Find, as a fraction in its simplest form, the probability that th~: book is 

(a) a hardcover book, 

20 2 
P (hardcover) = 

50 
= 5 Bl 

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

(b) a non-fictional book, 

24 12 
P (non-fictional) = 

50 
= 25 Bl 

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

(c) a fictional paperback book. 

12 6 
P (fictional paperback) = 

50 
= 

25 
Bl 

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

BMSS/2023/2E/EOY IP 1 
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3 

4 The table shows some corresponding values of two quantities x and y. 

(a) Without doing any calculation, explain why x and y are inversely proportional. 

Answer When the value x increases, the value of y decreases. Bl 

(b) Express y in terms of x. 

6 
y=- Bl 

X 

[I] 

Answer y =.. ...... .. .... ...... .. ...... .. .. .. [I] 

(c) Hence, find the value of p. 

5 A map has a scale of 1: 500 000. 

6 
p = - = 1.2 Bl, allow ecf 

5 

Answer p = .......... .... ...... .. ...... .. .... [I] 

(a) The distance between Singapore and Bali on the map is 332 cmTu i ti On 
Calculate the actual distance, in kilometres, between Singapore and Bali. 

1: 500 000= 1 cm: 5 km Ml, change to km W} t 
Actual distance = 5(332) 

= 1660 km Al 

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

(b) The area of Bangkok is 1569 km2. 

Calculate the area, in square centimetres, of Bangkok on the map. 

Area scale 1 cm2 : 25 km2 Ml, area scale, allow ecf 
1569 

Area on map = --
25 

= 62.76 cm2 Al, allow ecf 

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

BMSS/2023/2E/EOY /Pl 
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6 B 

A 

Triangle ABC is congruent to triangle DAE. 
ACE is a straight line. 

4 

E 

2.2 cm 

Tuition 
8 cm • 

8.7 cm 

Given that AD= 8. 7 cm, CE= 2.2 cm, DE= 6.8 cm, angle ADE= 70° and angle ACE = 65°. 

(a) Find AE. 

AE=AC+CE 
=DE+CE 
= 6.8 + 2.2 
= 9 cm Bl 

Answer ...... .... ... ........ ..................... cm [l) 

(b) Find angle EAD. 

LEAD = 180 - 65 - 70 

= 45° Bl 

Answer 

(c) Tom states that AB is parallel to DE. 

Show with calculations, whether you agree with Tom. 

Answer 

LEAD+ LADE == 70 + 45 + 70 = 185° Ml, allow ,ecf 

[l] 

I do not agree with Tom because LEAD and! LADE do not add up to 180°, they are not a pair of 
interior angles. Hence AB is not parallel to DE. Al, allow ecf (must name angles and property) 

[2] 

BMSS/2023/2£/EOY IP I 
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7 

5 

D 

Triangle ABD is similar to triangle BCD. 

Given that angle BAD= 28°, angle EDA= 35°, AD= 13.8 cm and CD= 5 cm. 

(a) Find angle ABC. 

(b) Find BD. 

LABD=l80-28-35=117° Ml 

LABC = 117 + 28 = 145° Al 

BD 5 
-=-Ml 
13.8 BD 

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

BD
2

=
69 Tuition 

BD = 8.31 cm (3st) • Al 

w 

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

BMS S/2023/2E/EOY IP 1 
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6 

z ...... -...-----~Y 

The diagram shows a quadrilateral WXYZ. 

Angle WXZ = angle YZX = 90°. 

Given that WZ= 12.8 cm, XY= 10.3 cm and angle)CWZ= 34°. 

(a) FindXZ. 

xz 
sin34° == -- Ml 

12.8 

XZ = 12.8sin 34° 

= 7.16 cm (3sf) Al 

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

(b) Find angle YXZ. 

cosLYXZ = 7•
15766 

Ml , allow ecf 
10.3 

LYXZ == cos_1 ( 7.15766) 
10.3 

,= 46.0° Al, allow ecf 

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

(c) What is the mathematical name of quaclrilate:ral W.l'TZ? 

Trapezium Bl 

Answer [1] 

BMSS/2023/2E/EOY IP 1 
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9 Jade hires a car during a business trip in France. 
She drives a total distance of 73 8 km. 
The car uses fuel at an average rate of 6 litres/I 00 km. 
She pays €1.54 per litre of fuel. 
She pays using her credit card and is charged a fee of 1.5% for the currency conversion. 
The exchange rate for Singapore dollars and euros is $1 = €0.68. 

(a) Calculate the total amount of fuel used by Jade. 

Amount of litres of fuel = 
73 8 

x 6 = 44.28 l Bl 
100 

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

(b) Calculate the total amount, including credit card fee, Jade is charged for fuel. 

Give your answer in Singapore dollars correct to the nearest cent. 

Total cost of fuel= 1.54(44.28) = 68.1912 Ml Tu i ti 0 
T 1 · · 1 d. . 101.5 n ota cost m euros me u mg currency convers10n = --x 68.1912 = 6~.21 068 Ml 

100 Wit. . 
A t . SGD 69.214068 moun m =----

0.68 Co( 1l> ~ 
= $101.79 (nearest cent) Al 

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

BMSS/2023/2E/EOY/Pl 
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8 
art B - Answer all questions 

10 (a) Solve 5x + 9 > 7 x - I 3 . 

x < 11 Bl 

Answer .. ........ .. ........ ................. (1) 

(b) State the largest prime number that satisfies your solution in (a). 

7 Bl, allow ecf iif equality is x < number 

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

11 Show that ( Sn -1 )2 + 4 is a multiple of 5 for all inte:ger values of n. 

12 

Answer 

( Sn -1 )2 + 4 = 25n2 -1 On + 5 Ml, c!xpand correctly 

= 5 ( 5n2 
- 2n + l) Al, factorise 5 

Hence, ( Sn -1 )2 + 4 that is a multiple of 5 for all integer values of n. 

2x-1 
It is given that y == -- . 

x-3 

(a) Find y when x = -2 . 

y= 1 Bl 

[2] 

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

(b) Rearrange the formula to ake x the subject. 

y(x - 3) = 2x-1 Ml, remove denominator 

.xy-3y =2x-1 

.xy-2x=3y-1 Ml, make allx terms on one side 

x(y -2)=3y-·I 

x = 3y-l Al 
y-2 

Answer x =...... .... .. . .. ...... ..... . .. . .... [3] 
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13 Factorise the following expressions completely. 

(a) 50- 2x2 

(b) 12x2 +4x-5 

(c) 5x2 -2y-10x+xy 

50-2x2 = 2(25-x2
) Ml 

= 2(5+x)(5-x)Al 

An.nver . . . . . . . . . . . . . . . . . . . . .............. .... [2] 

(2x-1)(6x+5) Bl, Bl 

An.nver . . . . . . . . . . . . . . . . . . . . .... . .. . ...... .... [2] 

5x2 -2y-10x+xy = 5x2 -I0x+xy -2y 

= Sx(x-2)+ y(x-2) Ml 

= (5x+ y)(x-2) Al 

An.nver . . . . . . . . . . . .. . .. . . . . . .. . . . . . . ... . . . ... [2] 

BMSS/2023/2E/EOY /Pl 

57 

BP-55 



14 The frequency table shows then mber of people who entered a supermarket on a particular 
weekend. 

Age Number of people 
10:,; X < 20 p 
20:,; X < 30 128 
30:,; X < 40 152 
40 :,; X < 50 q 

(a) The total frequency is 400. 

Show thatp + q = 120. 

Answer 

p+ 128+ 152~-~~=400} 
p + q = 400 - U~, - 152 Bl 
p+q=120 

(b) The estimated mean age of the visitors is 30.75. 

Show that p + 3q = 252. 

Answer 

15 p + 25(1 28) + 35(152) + 45q = 30.75( 400) Ml 

15 p + 3200 + 5320 + 45q = 12300 

15p +45q = 3780 

p + 3q = 252 (shown) 

(c) Solve the following simultaneous equations. 

p+q:=120 

p+3q=2521.,u i ti on 
2q = 132 Ml,, correct substituf n/elimination 

q=66 Al wit 
p = 54 Al 

Answer p= .......... ... ......... ........ .. . 

[l] 

[2] 

q = . . ..... .. . .. . . . . . . . .. . . . . ...... .. [3] 

End of Paper 
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Part A - Answer all questions 

Write the following numbers in order of size, starting with the smallest. 

(¾J , 15%, 
3 

0.18 

3 (2)
2 

-5, 15%, S , 0.18 Bl 

BMSS SEC 2E 
MATHEMATICS 
EOYPAPER2 
MARK SCHEME 

Ansll1er .......... , ........... , .... ...... , .. .. .... ... [I] 

2 A car travels at an average speed of 78.1 km/h for 2.55 hours. 

(a) By rounding these numbers correct to I significant figure, find an estimate of the distance 
travelled by the car. 

Show the numbers you use. 

Dist= 80 x 3 

= 240 km Bl 

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

(b) • Without doing any further calculation, explain why the actual distance travelled by the car is 
less than the answer to part (a). 

Answer 

The actual values of speed and time are smaller than the values that are used in part [ 1] 
(a), hence the actual distance travelled by the car is less than the answer to part (a). 
Bl must mention both speed and time 
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2 

The diagram shows four circles, all with the same centre. 
The radius of the innermost circle is 10 cm and the radius of the outermost circle is 46 cm. 
The shaded region is divided into three equal areas by the two dotted circles. 

Find the radius of the larger dotted circle. 

Area of shaded region= 1r( 46)2 - 1r(l 0)2 

= 2016Jl' 

Ari~a of one shaded region divided by the dotted line = 
2016

7r Ml 
3 

= 672Jl' 

672n + 672n + I 2 
1r = 1rr

2 Ml 

r = ✓1444 
0= 38 cm Al 

A11S14'er ... .............. ... ................ cm [3] 
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3 

Curved surface area of a cone = m-l 
Surface area of a sphere= 4w 2 

Volume of a cone= ..!_ m- 2 h 
3 

4 
Volume of a sphere = - 1rr 

3 

3 

) 

3.5 cm 

9.2 cm 

Tuitior1 
The diagram shows a solid wax candle in the shape of a hemisphere with radius 12 1wm avd a so.lid 
wax candle in the shape of a cone with radius 3 :5 cm ~nd a height of 9 .2 cm. \t\l l t t'k:'S~~ 
(a) Calculate the total surface area of the sohd hemisphere. i{; i.J,,-

Total surface area= 27r(l2)2 +JT(12)2 ~ 111 ·--

= 1360 cm2 (3sf) Bl 

Answer . . .. ... .... .. .. .. ....... ...... .. cm2 [1] 

(b) The solid hemisphere candle is then melted down into a few solid cone candles. 

Find the maximum number of solid cone candles that can be formed . 

Volume of hemisphere= ~n(12)3 = 3619.114 Ml 
3 

1 
Volume of cone= -JT(3.5)2(9.2) = 118.019 Ml 

3 

Number of solid cone candles= 
3619

•
114 = 30.6654 

118.019 
Maximum number of solid cone candles= 30 Al 

Answer ... .. . ............ . . .... . .. ... .. ... ....... [3] 
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5 The back-to-back stem-and-leaf diagram shows the masses, in grams, of some apples and oranges in 
a basket. 

6 2 

5 

Apple 

9 8 

2 

5 

2 

3 

Key (Apple) 
7114 means 147 

7 

0 

2 

2 

(a) Find the number of fruits in the basket. 

14 

15 

16 

17 

25 Bl 

(b) Write down the modal mass of the oranges. 

0 

1 

2 

Orange 

2 2 6 

5 5 

3 

Key (Orange) 
141 0 means 140 g 

Answer 

155 g Bl 

9 

5 

(l] 

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

(c) Write down the median mass of the apples. 

152 g Bl 

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

( d) Joe stated that the percentage of apples and percentage of oranges that have a mass of 
more than or equal to 150 g but less than 160 g are the same. 

Explain whether you agree with Joe. 
Show working to justify your answer. 

5 
Percentage of apples = - x 100 

13 
= 3 .5% (3st) 

5 
Percentage of oranges = - x 100 

12 
= 41.7% (3st) 

Ml for both percentages 

Answer I disagree with Joe because the number of 3lpples and oranges are different. Al 

[2] 

BMSS/2023/2E/EOY /P2 

62 



5 

6 (a) The interior angle of a regular polygon is five times the exterior angle. 

(b) 

Find the number of sides of the polygon. 

180 
1 ext angle = - = 30° Ml 

6 

n = 360 = 12 Al 
30 

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

C 

E D 

In the hexagonABCDEF, angle DEF= 116°, angleEFA = 142°, angle FAE= 104° and 
angle DCB = 90°. 

Calculate x. 

116 + 142 + 104 + 3x +IO+ 90 + 4x - 22 = 180( 6 - 2) Ml for 180(6-2), Ml for adding angles correctly 

7x+440=720 

7x= 280 
x= 40 Al 

Answer x = .. . .. . .. . .. . ... . ... . . ....... . .. . .. [3] 
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6 

< ---­"4------V 

The diagram shows the net of a pyramid. It consists of a square and 4 triangles. 
The length of each side of the square is 8 cm. The height of the triangle is 10.5 cm. 

(a) Show that the total surface area of the pyramid is 232 cm2. 

Answer 

1 Ml for either one 
Area of square = 8(8) = 64 } 

Areaof4triangle = 4x 2x8xl0.5,,=168 

Total surface area= 64 + 168 = 232 em2 Al 

(b) Find the volume of the pyramid. 

Vertical height of pyramid= ✓10.5 2 -42 

= 9.70824 Ml 

1 
Volume= -x8x8x9.70824 Ml 

3 
= 207 cm3 Al 

[2] 

Answer ................................ cm3 [3] 
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8 (a) Complete the table of values for y = -x2 + x + 6. 

Bl 

X 

y 
[1] 

(b) On the grid, draw the graph of y = -x2 + x + 6 for -3 :s; x :s; 4. 

:._ L: _J _: _· - l i : i I i i ! i ! ! i ! 

' -l.. -1 ' • 1- 6 correct points 
2 - all 8 correct points 

[3] 
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(c) Use your graph to find 

(i) the coordinates of the turning point, 

(0.5, 6.3) Bl 

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

(ii) the equation of the I ine of symmetry, 

x= 0.5 Bl 

Answer [1] 

(iii) the values of x when y = 2. 

x=2.55±0.l or --1.55±0. 1 Bl 

Answer x = .............. or............... [1] 
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9 

19.5 cm 

In the diagram, BCD is a straight line. 

GiventhatAB=7.5 cm, BD= 18cm, AD= 19.5 cm and BC=]_BD . 
3 

(a) Show that triangle ABD is a right-angled triangle. 
Answer 

7.5
2 

+ I 82 = 380.25 } 

19.52 = 380.25 Ml Tuition 
Since AB2 + BD2 = AD2 (or 7.52 + 182 = 19.52

) , hl,! 
MED is a right-angled triangle. Al W 1 L 

nverse of Pythagoras' theorem, 

~ [2] 

(b) Find the length of AC. 
BC= 6 cm 

AC= ✓62 + 7.52 Ml 
= 9 .60 cm (3sf) Al 

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

(c) Find the shortest distance from the point B to the line AD. 

1 1 
- x x x l9.5 =- x 7.5 x 18 Ml 
2 2 

x = 6.92 cm (3sf) Al 

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

(d) Expressing your answers as fractions in the simplest form, find 

(i) sin L.ADC , 

(ii) tan LA CB . 

sinL.ADC =.22_=2_ Bl 
19.5 13 

7.5 5 
tanL.ACB=-=- Bl 

6 4 

Answer 

Answer 

[l] 

[1] 
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Part B - Answer all questions 

10 Simplify the following expressions. 

11 

(a) 

(b) 5x2 -l0x 

8x2 -l3x-6 

5x(x-2) 

(x-2)(8x + 3) 

5x 
--- Al 

8x +3 

3x-l 2x·-3 
Solve --+--=2. 

5 7 
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2
y2 Bl 

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

Ml, for factoriising either numerator or denominator 

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

7(3x-1)+5(2x-3) == 70 Ml 

2lx-7+10x--15=70 

3lx = 92 
30 

x = 2- (or 2.97) .Al 
31 

Answer x = ... . .. . .. . . . . .. . ..... .. ... .... . [2] 
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12 Express the following as a single fraction in its simplest form. 

(a) 

(b) 

(c) 

5 2 

x+ 2 2x+l 

6x-5 2 
-----+--
(x - 7)(3x + 2) 7 - x 

x2 +3x x-9 
-----

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

( x + 2 )( 2x +I) 

lOx+ 5-2x-4 

( X + 2 )( 2x + 1) 

8x+l 
=---- Al 

( X + 2 )( 2x + 1) 

Ml, a single fraction 

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

6x - 5 - 2(3x + 2) 
Ml, for changing sign and one fraction 

(x- 7)(3x + 2) 

6x-5-6x-4 

(x - 7)(3x + 2) 

-9 
=----- Al 

(x - 7)(3x + 2) 

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

x2 -9 2x-6 

x(x+3) 2(x-3)Tu i tin n 
---'---'-- X--- Ml for (x+3)(x-3), Ml for either x(x+3) or 2(x-3) 

cx:~)cx-3) x-9 vVi t l1,~.-- -· .-- .j 

-x-9 Al ~.J"" 

Answer . . ....... .. . . . . . . . .. . ..... . . . .. . .... [3] 
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12 

F 

B __ ..,_. ________________ ...;.C-,, 

E : _) ----- -- -- -----·--- --- -------- ----- ·---- ------ ----- ----- -- --- ------------- - ----- -- H 
A.__ __________________ ___,, 

D 

The diagram shows a cuboid with width x cm. 
The width of the cuboid is 2.5 cm less than its height. 
The length of the cuboid is four times of its height. 

(a) Write down an expression. in terms ofx, for the length of the cuboid. 

Length of t e cuboid= 4(x-+- 2.5) cm Bl, or 4x + 10 

X 

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

(b) The total surface area of the cuboid is 325 cm2
. 

Form an equation, in terms of x, to represent this information and show that it simplifies to 

18x2 +6:Sx-275 == 0. 

Answer 

2x(x + 2.5) + 2x( 4x + 10) 2(x + 2.5)( 4x + 10) = 325 Ml for 2 correct length x length 

2x2 +5x+8x2 +20x+2(4x2 +10x+l0x+25) =325 Ml for expanding(x+2.5)(4x+IO) 

2x2 +5x+8x2 +20x+8x2 +40x+50--325 = 0 

18x2 + 65x--275 = 0 (shown) 

(c) Solve the equation 18x2 + 65x-275 = 0. 

(2x-5)(9x+55) = 0 Ml 

5 55 
x = - or x = ----- Al 

2 9 

[3] 

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

(d) Find the volume of the cuboid. 

Width= 5 cm 

Length = 20 cm 

Volume= 2.5(5)(20) Ml 
= 250 cm3 Al 

Answer ............................. cm3 [2] 
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