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SECONDARY 3 EXPRESS / 

SECONDARY 3 NORMAL (ACADEMIC) (SBB) 
END-OF-YEAR EXAMINATION 2023 

MATHEMATICS 
Paper1 

Candidates answer on the Question Paper 

READ THESE INSTRUCTIONS FIRST 

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 questions. 
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 use of an approved scientific calculator is expected, where appropriate. 
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Oct 2023 

2 hours 

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 n, use either your calculator value or 3.142, unless the question requires the answer in 
terms of n. 

The number of marks is given in brackets [ ] at the end of each question or part question. 
The total of the marks for this paper is 80. 

For Examiner's Use For Examiner's Use 

Reason 
Question Marks 
Number Deducted 

Rounding-off 
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Others 80 
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392 

Compound interest 

Af ensuration 

Trigonometry 

Statistics 

2 

Mathematical Formulae 

Total amount= P ( l + ~-)n 
100 

Curved Surface area of a cone = 1rrl 

Surface area of a sphere = 4nr 2 

Volume of a cone = J__ m- 2 h 
3 

4 
Volume ofa sphere= -1[r

3 

3 

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

Arc length = rB, where 0 is in radians 

Sector area= J__r 20 , where 0 is in radians 
2 

a b c 

sin A sin B sin C 

a 2 = b 2 + c 2 
- 2bc cos A 

Mean= I,fx 
I,f 

Standard deviation = I,.fx2 (I,.fxJ 2 --·- --
I,f I,j 
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3 

Answer all the questions . 

1 I I 8.472-68 d . 3d . I I Ca cu ate 3 ----- , an give your answer correct to ec1ma p aces. 
l 80 x 0.0076 

Answer [I] 

2 (a) Simplify 6-5(x + 2). 

Answer [l] 

(b) Solve 4x +IO = -8 . 

Answer x = .. ...... .. .. ...... .. .. .. .. .. .... [I] 

3 Macy is 10% taller than Grace. 

If the sum of their heights is 336 cm, find Grace' s height. 

Answer .. .. .................. .... .... .. cm (2] 
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4 

4 The table shows the sizes of a batch of eggs collected at a farm. 

Number of eggs Sector Angle 

Small 24 

Medium 30 

Large 18 

A pie chart is to be drawn to represent thi s info rmation . 

Calculate the angle of each sector of the pie chart. 
Write your answers in the table above. 

5 (a) Write down a possible equation for the following graph. 
y 

/ 
0 

X 

Answer 

(b) Sketch the graph of y = -x-2
• 

y 

0 X 
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5 

6 Given that 6 sin x = 4, find the two possible values for angle x, where 0° s x s 180°. 

Answer x = . .. ..... ... . . 0 or .... ..... . . 0 [2] 

7 The side of an equilateral triangle is approximated to 8 cm to the nearest centimetre. 

Find the shortest possible perimeter of the triangle. 

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

8 Factorise completely 4ab - 8b - ac + 2c. 

Answer [2] 

Broadrick Secondary School, End-of-Year Examination 1023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper I 
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6 

9 A card is selected at random from 20 cards numbering I to 20. 

Find the probability that the number on the card 

(a) is an odd number, 

Answer 

(b) is even and divisible by 3. 

Answer 

10 A box measures 96 cm by 60 cm by 48 cm. 
The box is completely filled with identical cubes. 

Find the minimum number of cubes required. 

Answer 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express' Three Normal (Academi c) (SBB), Mathematics Paper 1 
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7 

11 Solve the following pair of simultaneous equations. 

5x+2y-8=0 

8x-y=38 

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

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

12 Two rooms are available for rent. 
The rental rate of Room A is $40 per day. 
The rental rate of Room B is $32 per day with a one-time booking charge of $50. 

By forming and solving an inequality, find the minimum number of complete days 
ofrental required such that total amount payable for Room B becomes cheaper than 
the total amount payable for Room A. 

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

Broadrick Secondary School, End-of-Year Examination 1023, Sec Three Express/ Three Normal (Academic J (SBB ), Mathematics Paper I 
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8 

13 (a) Expand (3x+ 2p)2 . 

Answer [2] 

(b) Given that (3x +2p / =9x2 +60x+100 , find the value ofp. 

Answer p = .. . ..... .. .. ...... .. . . . . . . . .. ... [1] 

14 The kinetic energy, E Joules, of an object is directly proportional to (v+I.5)2 , 

where v is the velocity in mis. Given that the difference between the values of E 
when v = 10 and when v = 12 is 750 Joules, 

(a) express E in terms of v, 

Answer (a) 

(b) find the value of E when v = 20. 

[2] 

Answer (b) .. . .. ... ..... ... ........ Joules [1] 
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9 

15 If a- 3b =!?_ , findtheratioofatob. 
4 3 

Answer 

16 The marks of a Physics class test of 8 students are given below. 

16 18 24 18 X y 

(a) Given that the mean mark is 17 and the modal mark is I 0, find a possible pair 
of values of x and y. 

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

[3] 

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

(b) Hence, determine the median mark for the Physics class test. 

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

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper I 
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I . . h b-c 17 t 1s given t at a = -- . 
I+bc 

(a) Find the value of a when b = 0.5 and c = -3 . 

Answer a= ............. ... .. . ...... . .... [1] 

(b) Express b in terms of a and c. 

Answer [3] 
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11 

18 In the diagram, GFE is a straight line, CG= GF, HG II DE, angle HGC = 39°, 
angle DCF= 83° and angle DEF= 47° . 

H 

(a) Find angle CGF, giving reasons for your answer. 

Answer 

(b) Angie claims that CD is perpendicular to DE. 

Do you agree with her? 
Justify your answer by showing the relevant working. 

Answer 

0 [1] 

------------------- [3] 

Broadrick Secondary School, End-of-Year Examination ::?023, Sec Three Express/ Three Normal (Academic J (SBB ), Mathematics Paper I 

[Turn Over 



BP-402 

12 

19 The area of triangle ABC is 96 cm 2. 

Two of the sides are of length 24 cm and I 6 cm respectively. A 

Find the length of the third side. 

Answer ............. .... .. . ...... ... . . . cm [4] 

Broadrick Secondary School. End-of-Year Examination 2023, Sec Three Express, Three Normal (Academic) (SBB), Mathematics Paper I 
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20 

13 

B 

p 

R T 

Q 

s 

D C 

A square ABCD is formed with 5 rectangles, P, Q, R, Sand T. 
Each of these rectangles has the same area. 

Given that the width of rectangle P is 4 cm, find the area of the square. 

Answer ............................. .. cm2 [4] 
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14 

21 (a) The nth term of a sequence is T,, = 70 - 4n. 

State the largest number in the sequence. 

Answer 

(b) The first four terms of another sequence Kn are 3, -2, - 7, -12 . . . 

Find a formula for the nth term. Expres your answer in the simplest fonn . 

Answer 

(c) The sequences in parts (a) and (b) are added to form a third sequence Fn , such 
that Fn = Tn + Kn. 

Explain why all the terms of Fn are divisible by 3. 
Show your working clearly. 

Answer 

[I] 

[2] 

------------------- [2] 
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15 

22 (a) The diameter of a micro-organism is 0.000 001 256 cm. 

Express the diameter of the micro-organism in standard form. 

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

(b) The population of Town Xis 5.2 x I 05 and the population of Town Y is 
3.8 X J04

. 

(i) Determine how many more people live in Town X than in Town Y. 
Give your answer in standard form. 

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

(ii) The population density of a town is calculated using the formula given 
below. 

population density = population 
area 

If the area of Town Xis 3.6 x 102 km2 and the area of Town Y is 
25 km2, determine which town has a higher population density. Show 
your working clearly. 

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

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic) (SBB ), Mathematics Paper I 
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16 

23 A man jogged from point A to point B in a park. 
He jogged for 52 minutes and 40 seconds at an average speed of 9 km/h. 

(a) Write down the time taken to go from A to B, in hours. 

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

(b) The di stance between point A and Bis 19.75 cm when represented on a map. 

Find the scale of the map in the form 1 : n. 

Answer 

(c) Hence, find the area on the map, in square centimetres, that represents an 
actual area of 6 km2

. 

[3] 

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

Broadrick Secondary School, End-of-Year Examination 2023 , Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper 1 
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24 In trapezium PQRS, PQ = 25 cm, PS= 21 cm, PR= 29 cm and RS= 20 cm. 
QR is parallel to PS. 

20 cm 

p 
21 cm 

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

Answer 

[2] 

(b) (i) Write down the value oftanLPRS. 

Answer tan L PRS = .. . . . . . . . . . . . . . . ... [l] 

(ii) Find angle PRQ. 

Answer LPRQ = ...... .. ........ ..... 0 [2] 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic J (SBB ), Mathematics Paper l 
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18 

(iii) Hence, or otherwise, find angle QPR, given that angle PQR is obtuse. 

Answer L QPR= ...... .............. . 0 [3] 

End of Paper 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper 1 

408 



BP-409 

19 

Answer Key 

No. Answer 
1 1.398 (to 3 d.p.) 
2a -5x-4 
2b 9 

x=--
2 

3 160 cm 
4 Small sector angle = 120° 

Medium sector angle= 150° 

Large sector angle = 90° 
Sa y = ax where a can be any positive number, a > 1 
Sb Graph 

6 X = 4 l.8° 

X = 138.2° 
7 22.5 cm 
8 ( a - 2)( 4b - c) 

9a 1 
P(odd) = -

2 
9b 

P(even and divisible by 3) = ;
0 

10 Minimum number of cubes = 160 
11 x=4 

y=-6 

12 Minimum number of days = 7 
13a 9x2 +12xp+4p2 

13b p=5 
14a E=l5(v+l.5)2 

14b 6933.75 Joules 
15 a:b=13:3 
16a x=l0 

y=30 
16b Median = 17 
17a a=-7 

17b 
b= a+c 

1-ac 
18a Angle CGF =94° 
18b I disagree with Angie because angle CDE is 93°, hence CD is not perpendicular to 

DE. 
19 BC=l2.9 cm 
20 Area of square= 16 x 16 = 256 cm2 

Broadrick Secondary School, End-of-Year Examination '.!023, Sec Three Express/ Three Normal (Academic) (SBB), Mathematics Paper 1 

[Turn Over 
409 

https://freetestpaper.com/


410 

21a 
21b 
21c 

22a 
22bi 
22bii 
23a 

23b 
23c 

24a 

24bi 

24bii 

24biii 

66 
8-5n 

20 

Since the nth term of the third sequence can be expressed as 3(26 - 3n) , the terms 

are all multiples of 3 and hence are divisible by 3. 
J.256 X 1 o·6 Cm 

4.82xl0 5 

Town Y has a higher population density 

79 h 
90 
I : 40000 

37.5 en/ 
P R 2 = 292 = 841 

RS2 + PS 2 = 202 + 2 J2 = 841 

PR2 = RS 2 + PS 2 

therefore L. RSP is a right angle 
and b.PRS is a right-angled triangle 
(by the converse of Pythagoras theorem) 

21 
tanL.PRS=-

20 

L.PRQ = 43.6° 

L.QPR = 9.5° 

End of Answer Key 
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2023 Sec 3 Maths EOY Paper 1 Marking Scheme 

No. Solution Marks 
1 1.398 (to 3 d.p.) Bl 

2a 6-5(x+2) 

= 6-5x-10 
Bl 

=-5x-4 

2b 4x+10=-8 

4x=-8-10 

4x=-18 

-18 
x=-

4 
9 Bl x=--
2 

3 Grace= 100% Macy= 110% 

100%+ 110% = 336 

210% = 336 

100% = l OO X 3 3 6 Ml 
210 

= 160 cm Al 

OR 
Let Grace be x cm and Macy is l. lx cm 
x+l.Ix = 336 

2.lx = 336 

336 
x=-=160 cm 

2.1 

4 24 Bl 
Small sector angle= x360° = 120° 

24+30+18 

Medium sector angle= 
30 

x 360° = 150° 
24+30+18 

Bl 

18 Bl Large sector angle = x 360° = 90° 
24+30+18 

411 



5a y = ax where a can be any positive number, a> 1 . Bl 

5b \ ' 
• ' Bl 

0 X 

6 6sin x = 4 

4 
sm x = -

6 

x = sin-1 ( ~ ) = 41.8° Bl 

X = 180° -41.8° = 138.2° Bl 

7 Shortest perimeter 
=7.5 + 7.5+ 7.5 Ml 

= 22.5 cm A l or B2 

8 4ab-8b- ac + 2c 

= 4b(a - 2) - c(a- 2) Ml 

= (a - 2)(4b - c) A l 

9a Odd Numbers : 1, 3, 5, 7, 9, 11 , 13, 15, 17, 19 

10 1 
P(odd) = - = - Bl 20 2 

9b 

Even and divisible by 3: 6, 12, 18 

P(even and divisible by 3) = _i_ 
20 

Bl 

412 



10 
2 96 60 48 
2 48 30 24 
,., 

24 15 12 ., 
8 5 4 Ml 

Minimum number of cubes = 8 x 5 x 4 = 160 Al 

OR 
96 = 25 

X 3 

60 = 22 
X 3 X 5 

48 = 24 x 3 

HCF = 22 x3 =12 

96 x 60 x 48 
= 160 mmno.= 

123 

11 5x+2y-8=0 

8x-y =38 

5x+2y=8 

16x-2y=76 Ml 

21x = 84 

84 
x= -=4 

21 Al 

5(4)+2y=8 

20+2y=8 

2y = 8-20 

2y=-12 

-12 
y=-= -6 Al 

2 

413 
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12 50+32(x) < 40x Ml -must 

50 < 40x-32x fo1m 

50 < 8x 
inequality 

8x > 50 

50 
x >-

8 
Ml 

X > 6.25 

Minimum number of days = 7 
Al 

13a (3x+2p) 2 

' 2 = 9 x- + l 2xp + 4 p 
B2 

OR 
(3x + 2p)(3x + 2p) 

= 9x2 + 6xp + 6px+4p2 (Ml) 

=9x2 +12px+4p2 
(Al) 

13b 9x2 + 12xp +4p2 = 9x2 + 60x+ 100 

12xp = 60x 

12p = 60 

60 
p=-=5 

12 
OR 

4p2 = 100 

p l = 100 = 25 
4 Bl (allow 

p=-✓25=5 ECF) 

414 



14a E = k(v+ 1.5)2 

When v = 10 m/s, 

E = k(] 0 + 1.5)2 = 132.25k Ml -for 
forming 

When v = 12 mis equations 

E = k(l 2 + 1.5)2 = 182.25k 
ink 

l 82.25k-1 32.25k = 750 

50k = 750 

k =15 

E =15(v+l.5)2 Al 

14b When v = 20 mis, 
E = 15(20 + 1.5)2 = 6933 .75 Joules Al 

15 a-3b b 
--=-

4 3 
3(a-3b)=4b Ml 

3a-9b = 4b 

3a =4b+9b 

3a = 13b 

a 13 
Ml -

-=- fraction 
b 3 
a:b=l3:3 Al 

415 
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16a X = 10 

16 + 18 + 10 + 24 + 10 + 18 + 10 + y 
=17 

Ml-

8 forming 

106+ y equation 
=17 

8 
106 + y = 136 

y=l36-106 

y=30 

OR 

y =10 Al 
x=30 Al 

16b 10 10 10 16 18 18 24 30 

Median= 
16+18 

=17 
2 

Bl 

17a b-c 
a=--

l+bc 

a= 
0.5-(-3) 

1 + (0.5)(-3) 
=-7 Bl 

17b b-c 
a=--

l+bc 
a(l +be) = b - c Ml-

a+abc = b-c linearise 

abc-b =-c -a 

b(ac-1)=-c-a Ml-

-c-a factorise 
b=--

ac-1 
OR 

b= a+c 
Al 1-ac 

416 
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18a 

18b 

19 

20 

Angle CGF = 180-39-47 = 94° (Int. L , HG II DE) 

180-94 . 
Angle GCF = = 43° (base L of 1sos. Li) 

2 
Angle CDE = 360-94-43-83-47 =93° (L sum of quad .) 

Bl 

Ml 

Ml 

I disagree with Angie because angle CDE is 93°, hence CD is not 
perpendicular to DE. A 1 

Area= .!_(24)(16)sin L BAC = 96 
2 

sin L BAC= 
96 

.!_ (24)(16) 
2 

LBAC =sin-'(.!_)= 30° 
2 

BC2 = 162 + 242 -2(16)(24) cos(30°) 

BC2 = 166.89248 

BC= ✓166.89248 =12.91868=12.9 cm 

Let length of P be x 
Let length of Q be y 

Area of P = 4x 
Area of Q = Area of R = Area of S= Area of P = 4x 
Area of (Q + R + S) = 3(4x) = 12x = xy 

y= 12 cm 

Length of square = 4 + 12 = 16 cm 

Area of square= 16 x 16 = 256 cm2 

Ml 

Ml 

Ml 

Al 

Ml - area 

Ml -
equating 

Ml -
length 

Al 
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21a 66 Bl 

21b 3+(n-l)(-5) Ml 

= 3-5n+5 

= 8-5n Al (or B2) 

21c 70-4n + 8-5n 

=78-9n 

= 3(26-3n) Ml 

Since the nth term of the third sequence can be expressed as 3(26 - 3n) , 
Al 

the terms are all multiples of 3 and hence are divisible by 3. 

22a 0.000 001 256 cm= 1.256 x10-6 cm Bl 

22bi Difference 

= 5.2 x l05 -3 .8x l04 Ml 

= 482000 = 4.82 X 105 Al 

22bii Town X population density 

= 
5•2 x l0

5 

= 1444.44444 Ml 
3.6 x l02 

Town Y population density 

= 3.8 x l04 =1520 
Ml 2.5 x l01 

Town Y has a higher population density Al 

418 



23a 
40s = 

40 
min =~min 

60 3 
Time 

52~ 
=_]_h= 79 h Bl 

60 90 

23b Distance 
79 

=9 x-=7.9 km Ml 
90 

19.75 cm : 7.9 km 

19.75 cm: 7.9 x l00000 cm Ml -
conversion 

19.75: 790000 

1: 40000 Al 

23c Area scale 
I cm: 0.4 hn 

1 cni2: 0.16 km 2 
Ml -area 
scale 

Area on map 
6 

=-- = 37.5 cm2 Al 
0.16 

419 



24a 

24bi 

24bii 

24biii 

420 

PR2 = 292 = 841 

RS2 +PS2 = 202 +2 I2 = 841 

PR 2 = RS2 + PS 2 

therefore L. RSP is a right angle 
and ~PRS is a right-angled triangle 
(by the converse of Pythagoras theorem) 

21 
tan L..PRS =-

20 

tan L..P RS = 3..!._ 
20 

L.PRS = tan-1 (~~ ) = 46.39718° 

L.PRQ = 90-46.39718 = 43.60281 ° = 43.6° 

OR 

tan L..RPS = 20 

21 

L..RPS = tan-
1 
( ~~ ) = 43.60281 ° 

L..PRQ = 43 .6° (alt. L., I I lines) 

sin 43 .60281 _ sin L.PQR 

25 29 

sin L..PQR = 29 sin 43.60281 
25 

L..PQR = sin-1 ( 29sin :~-60281) = 53.13008 

obtuseL.PQR = 180-53.13008 = 126.86991 

L..QPR = l 80-126.86991-43.60281 = 9.52727 = 9.5° 

OR 

L.. QPR = sin-I ( ~~ ) -43 .6 

= 9.53010 = 9.5° 

End of Marking Scheme 

Ml 

A l 

Bl 

Ml 

Al 

(Ml) 

(Al ) 

Ml 

Ml­
obtuse 
angle 

Al 

(M2) 

(Al) 
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Candidates answer on the Question Paper. 
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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. 
Write the question number attempted in the left column in the box provided. 

Answer all questions. 
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 use of an approved scientific calculator is expected, where appropriate. 

2 hours 

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 n, use either your calculator value or 3.142, unless the question requires the answer in 
terms of n. 

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

Mensuration 

Trigonometry 

Statistics 

2 

Mathematical Formulae 

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

Curved Surface area of a cone = m-l 

Surface area of a sphere= 4nr 2 

Volume of a cone= I.nr 2h 
3 

4 . 
Volume of a sphere = -tr:r' 

3 

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

Arc length = r0, where 0 is in radians 

Sector area= _!_r 20, where 0 is in radians 
2 

a b c 

sin A sin B sin C 

a 2 = b 2 + c 2 
- 2bc cos A 

Mean= I,fx 
I,j 

Standard deviation = I,fx2 -(I,.fx)2 
I,j I,j 

Broadrick Secondary School , End-of-Year Examination 2023, Sec Three Express/ Normal (Academic) SBB, Mathematics Paper 2 

BP-422 



423 

1 

3 

Answer all the questions. 

(a) 
Sim lif 6x2 -x-15 

p y (3x-5)2 

(b) Solve (32x+2)(3 3x) = 729. 

Leave your answer in positive index. 

Answer [2] 

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

Answer [2] 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/Normal (A) SBB, Mathematics Paper 2 [Turn Over 
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4 

2 The diagram shows two lines AC and AB. 

Line AC intersects the y-axis at T. 

Points A, B, Care ( 6, 12) , (20, 12) and (-4, -3) respectively. 

y 

A(6, 12) B(20, 12) 

I 

I 

I 
X 

0 

C(-4, -3) 

(a) Find the equation of the line AC. 

Answer [2] 

(b) Line/, parallel to AB, passes through point T. 
State the equation of line /. 

Answer [l] 
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(c) Find the area of triangle ABC. 

Answer ........ ... .. ...... . . . . .. .. units2 [1] 

(d) Find the coordinates of D, such that ABDC forms a parallelogram. 

Answer ( ................. , .... .. .. .... .... ) [l] 
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3 (a) Express x2- 6x + 14 in the form (x- p)2 + q, where p and q are constants. 

Answer [2] 

(b) Hence solve the equation x2- 6x = 16. 

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

(c) State the equation of line of symmetry of the graph y = x2- 6x + 14. 

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

( d) State the turning point of the graph y = x2- 6x + 14. 

Answer ( .................. , ................ ) [l] 
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4 (a) The ratio of the area of the parallelogram to the area of the trapezium is 3:2. 

All lengths are measured in centimetres. 4 
( ), 

6 

------- 25 ------+ 

Calculate the height, h, of the parallelogram. 

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

(b) The diagram shows a solid made from a cone and a hemisphere. 
Calculate the volume of the solid. 

-- -- -

I9cm ___ .--, ____________ _ 

Answer ...... .... .. ......... .. ...... cm3 [3] 
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5 (a) The population of turtles in an island is estimated to decrease by 1.5% every 
year. 
There are 2500 turtles in the island in 2023. 
What is the population of turtles in 2027? 

Answer 

(b) (i) Julian is traveling to Germany. 
The current exchange rate between Singapore dollars ($) and euros (€) 
is $1 = €0.7132. 
He decides to prepare €4500 for the trip. 
Calculate the amount of Singapore dollars he needs. 
Give your answer correct to the nearest cent. 

[2] 

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

(b) (ii) He has €850 left after the trip. 
He decides to change the money back to Singapore dollars. 
The current exchange rate is $1 = €(0.3156 + x). 
He receives $1167. 

Find the value of x. Give your answer correct to 4 significant figures. 

Answer x =..................... .... .. .. ... [2] 
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6 (a) The diagram shows two geometrically similar vases . 
The ratio of the cost of painting the smaller container to the cost of painting 
the bigger vase is 16: 25. 

v==--7 
,1/~ ~'\ 
ii/ "'-1' 
~~~ ,-- •• - -: 

/ 
, __ I 

(i) The base of the larger vase has a radius of 5.6 cm. 
Find the radius of the base of smaller vase. 

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

(ii) The capacity of the smaller vase is 4.5 litres. 

Find the capacity of the larger vase, giving your answer correct to 3 
decimal places. 

Answer ......... .. .. ................ .litres [2] 
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(b) In the figure, BA and CE are parallel lines. 
Flies on the line BA such that BF: BA = 4 : 7. 
E lies on the line FD such that FE: FD= I : 3. 

A 

C 
B 

(i) Show that triangles CED and BFD are similar. 

Answer 

(ii) If the area of triangle CED is 36 cm2
, calculate the area of triangle 

ABD. 

[2] 

Answer ...... . ........... ....... ... cm2 [3] 
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7 The box-and- whiskers plot shows the distribution of time taken by a group of 40 
girls to complete a Sudoku puzzle. 

Tni1..: i111 inutcs1 

(a) Find the range of time taken. 
Answer ..... ............. ... .... ..... 1n1n 

The cumulative frequency graph shows the distribution of the time taken by a 
group of 40 boys to complete the same Sudoku puzzle. 

40 

30 

Cumulative 
frequency 

2 

10 

0 
5: ~: ;·t_.·+" r~ ; __ --: :·,·:·!15-·\t : __ ··t1f-:- :·ff··:i5 .-::'. t,:·' (J 1J-'·-··.! -'. :_:_~ 

• Time (minutes) 

(b) Use the curve to estimate 
(i) the median time, 

[ 1] 

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

(ii) the inter-quartile range of the time, 

Answer .......... ... ..... .......... min [2] 
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(iii) the 40th percentile of the time. 

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

( c) (i) 

Answer 

Dylan claims that the boys were faster than the girls in completing 
the puzzles. 
Do you agree? Explain your answer. 

(ii) Cash prizes are awarded to those who took 14 minutes or less to 
complete the puzzle. 

Answer 

James said that a higher percentage of boys than girls received the 
cash prize. 

Do you agree? Explain your answer. 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Three Express/ Nmmal (Academic) SBB, Mathematics Paper 2 
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8 (a) The diagram shows a pentagon. 

Two of its interior angles are right angles and the remaining three interior 

angles are equal. 

Find the value of p. 

po t' .- -.\ 
I,_ ./-~------~ 

.l 
..... 

...... 

Answer p = ................ .. .......... ... [3] 

(b) In the diagram, AC= AD, CE bisects angle ACD and BD bisects angle 
CDA. 
Prove that triangles ACE and ADB are congruent. 

A B C 

Answer 

[3] 
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9 The variables x and y are connected by the equation y = - x3 + 4x2 - 3. 
Some corresponding values of x and y are given in the table below. 

X -2 - 1.5 -1 0 1 2 2.5 3 4 

y 21 a 2 
,., - .) 0 5 6.4 6 

,., 
- .) 

(a) Find the value of a, correct to l decimal place. 

Answer a= .... .... . ....... .. ... .. .... ... [1] 

(b) Using the grid on the next page, draw the graph of y = - x3 + 4x2 - 3 for [2] 
-2 ~x ~4 . 

(c) By drawing a tangent, find the gradient of the curve at the point where 
x=-1. 

Answer 

( d) The horizontal I ine y = k touches the curve y = - x3 + 4x2 
- 3 at only one 

point. 

State one possible positive integer value of k. 

[2] 

Answer k = ... ...... .. .. ....... .. ... . .. ... [l] 

(e) The equation - 2x3 + 8x2 - 3x - 4 = 0 can be solved by drawing a suitable 
straight line on the grid. 

(i) Find the equation of this straight line. 

Answer 

(ii) By drawing the line in (e)(1) , find the three solutions to the equation 
- 2x3 + 8x2 - 3x - 4 = 0. 

[l] 

Answer x = .. . . . .. . . . . . . . or . . . . . . . . . ...... or . . . . . . ......... [3] 
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10 Benny, a wholesaler always spends $300 a month to buy grapes. 

In January, the price of grapes was $x per kilogram. 

(a) Write down an expression in tenns of x for the number of kilograms of 

grapes he bought. 

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

In February, the price of grapes increased by 30 cents per kilogram. 

(b) Write down an expression in terms of x for the number of kilograms he 
bought for $300 in February. 

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

(c) Given that he bought 5 kg less grapes in February than January, form an 
equation in x and show that it reduces to 1 Ox2 + 3x -180 = 0. 
Answer 

( d) Solve 1 Ox2 + 3x -180 = 0, giving your answer(s) correct to 2 decimal 
places. 

Broadrick Secondary School , End-of-Year Examination 2023, Sec Three Express/ N01mal (Academic) SBB, Mathematics Paper 2 
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Answer x = .. ... .. . .. . ... . . . . ......... .. .. [3] 

In March, the price of grapes was $k less per kilogram than in February. 

Benny was able to buy 4 kg more of grapes in March than in February for $300. 

(e) Show that k = 0.24, correct to 2 decimal places. 

Answer 

[3] 
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11 Mr Gan wants to start a small tuition centre for secondary school students. 
The tables provide information on the cost of running the centre. 
The centre is closed on Mondays. 

Start-up Cost 
Renovation $40 000 
Furniture $5100 
Computers and JCT Equipment $5000 

Operational Cost Per Month 
Rent $8000 
Utilities Bill (Electricity, Water) $1000 
Advertising $300 
Printing and Stationery $645 
Interest of Renovation Loan (b) 

Labour Cost 
Number of 

Salary 
staff 

Administrative Staff 1 $1500 per month 

1 per 
$45 per hour (Weekday) 

Teaching Staff class# 
$50 per hour (Weekend) 

Cleaner 1 $40 per day (3 hr ) 

Mr Gan intends to fix the tuition charges as follows: 

Revenue 
Total 

Number 
of Weekday 

Classes# 
Per Week 

Lower Secondary 6 
Upper Secondary 8 

number of students per class: 5 to 8 
* 1 month has 4.3 weeks or 30 days 

# duration of each class is 2 hours 

Total 
Number 

of Weekend 
Classes# 

Per Week 
4 
5 

Monthly 
Tuition 
Fee Per 
Student 

$200 
$300 
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(a) Calculate the total start-up cost. 

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

(b) Mr Gan took a loan for the renovation cost from a finance company that 
charges 2% simple interest per annum for 3 years. 
Calculate the interest he paid on the renovation loan per month. 

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

(c) Mr Gan has 2 goals: 
First Goal : To recover the total start up cost (including the interest 

incurred) within 7 months of operating his tuition centre. 

Second Goal : To make a profit of at least $8000 per month after the 7 
months. 

Will he hit his goals (assuming that the minimum number of students per 
class is met)? 
Justify by showing your calculation clearly. 

Answer 

You may continue your workings on the next page 
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[6] 

~End of Paper~ 
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Answer Key 
l(a) 2x+3 7(c)(i) Yes 

--
3x-5 

I (b) 4 (ii) Yes 
-
5 

l (c) a 6 8(a) 240 
-
8 

2(a) y= 1.5x +3 8(b) AAS 
2(b) y=3 9(a) 9.4 
2(c) 105 9(c) -11 
2(d) ( I 0,-3) 9(d) 8 
3(a) (x-3)2 + 5 9(e)(i) y= l.5x -1 

3(b) (8, -2) 9( e )(ii) 3.4,1.1 , -0.5 
3(c) x=3 lO(a) 300 -

X 

3(d) (3,5) l0(b) 300 
--
x+0.3 

4(a) 3.24 l0(d) 4.09, -4.40 
4(b) 2540 11 (a) 50100 
5(a) 2353 1 l(b) 66.67 

S(b)(i) 6309.59 11 (c) yes he will hit 
both his goals 

5(b )(ii) 0.4128 
6(a)(i) 4.48 
6(a)(ii) 8.789 
6(b)(i) AAA 
6(b )(ii) 141.75 

7(a) 17.5 
7(b)(i) 12.5 
7(b )(ii) 9 
7(b )(iii) 11 
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Compound interest 

Mensuration 

Trigonometry 

Statistics 

2 

Mathematical Formulae 

Total amount:;= P(l + _ r_Jn 
100 

Curved Surface area of a cone= 7lrl 

Surface area of a sphere= 47Z7 
2 

Volume ofa cone= ~m-2h 
3 

4 
Volume of a sphere= - m-3 

3 

Area of triangle ABC= l ab sin C 
2 

Arc length = r0, where 8 is in radians 

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

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

a 2 =b 2 +c2 -2bccosA 

'Lfx Mean=--
'f.f 

Standard deviation= L, fx2 ( 2.. ft.) l ---- --
I f 'i.f 
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1 

3 

Answer all the questions. 

S
. l'fy 6.i - x -15 ( ) imp 1 • . 

a (3x-5)2 

~) ( 2?(-t- -S) 

L~-x - s-) ~) 

;):x+3 

Answer 
2-x - s- (A-1) 

·····•"'···· ··. .. . .. . .. . .. ... . . .. . . [2] 

J:x+2 -t<sx=- c, (YYLl) 

Sx:=4 
rx =:: ± 

s 

Answer 
- ; ( A-1) 

x- ••·•··•••••·••• ••• •• ······--••····· [2] 

Leave your answer in positive index. 

~I) 3 -l 
I ~ J Ct 

_L 
C' -k ~a 
{) b -
~ Answer [2] 
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2 The diagram shows two lines AC and AB. 

Line AC intersects the y-axis at T. 

PointsA,B, Care (6,12), (20,12) and (-4,-3) respectively. 

y 

/ 
T 

I a 
i 

C(-4, -3) 

.H6. l 2) 

/ 

(a) Find the equation of the line AC. 

Gtadl&1f == ~:?) 
G-C-4-) 

~ \ · s- Cm\) 

Sub :x ~ G / J -=- l ~ 
~ :::. I· Sx t-c 

Answer 

(b) Line/, parallel to AB, passes through point r: 
State the equation ofline l. 

Answer 

B(20, 12) 

---► x 

12=- l· S-( £)-tc_ 

C ::. ~ 
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(c) Find the area of triangle ABC. 

f>we.u q ~ .~ ½xbx~ 
- iX l4XIS" 

Answer 
lo - LBt) 

. . . ····· ···· .. . .. ?-If .. ... uruts2 [l] 

( d) Find the coordinates of D, such that ABDC fonns: a p~rallelogram. 

Answer 
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3 (a) Express x2-6x+ 14 in the form (x- p)2 + q, where p and q are constants. 

<'{2- - 6 X -r ( ~] t- - ( ~ J 2 
-t 1 lt 

= (_?( - 3) l-~ S 

Answer 

(b) Hence solve the equation x2 - 6x = I'- · 

x2--,?(-tl4- :::.\·btllf 

0- -3 )
2 

t s- ::: 3 0 

C-x- 3)L-= .25 LV"' t) 

~ -3 =±~is-

(c) State the equation ofline of symmetry of the graphy =x2-6x + 14. 

rx _ 5 . Ci,) 
Answer . .. ... .... ........ ~ .... }/ .. . . . . . . .. [ 1] 

( d) State the turning point of the graph y = x2- 6x + 14. 

WY'-v,.... -;( ::: 3 

~ =- ~l:,..b (3,) t 14 LRlJ 

:::- S Answer 6 5 
( .. ............ .... ' ···········I···) [l) 
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4 (a) The ratio of the area of the parallelogram to the area of the trapezium is 3:2. 

All lengths are measured in centimetres. 4 
( ) 

--- - - 25 - - - --

Calculate the height, h, of the parallelogram. 

~~D~ 11rJ¾. _ ::: 1-- 2sh s - ::: -
{>w-L4. o\- tro?eltoM 2 54 2. 

.is :xh .'.2. 5h_ ;o_ g1 
J_ Cwu") h. ;: ~ 3 -1,4 

i,X ( 4-tl4")Xb 2..-

Answer h = .......... .. . $~_]//./ .. ... [2] 

(b) The diagram shows a solid made from a cone and a hemisphere. C Prl) 
Calculate the volume of the solid. 

\52.- =- h2-+ql.. 

h l. :, t 44-

h = ll 

V 6 \. 6t Uy1e_ = f "Ti r l. J., 

~ 1-xlf.X cf- x 12-
3 

~ S 2. lf TT c !')I\ ?. ( rn. I) 

\/cl- Df ht<vli-Sp'1Ue. = t1rr~x-i 

-;:. i Tr l 4) 3 x{ :: 4 ~b 1Tc()1~ 

Answer ...... .. 2. .$::4. ~.:.?. ?. //cm3 (3] 

tUUpt 
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5 (a) The population of turtles in an island is estimated to decrease by 1.5% every 

(b) 

year. 
There are 2500 turtles in the island in 2023. 
What is the population of turtles in 2027? 

A :=- P ( I -t fo-o) n 

ft::: Uo D L, -¼ J 4- c~o 
1X- ).-55~- 34 1 

.23, 5 S Answer . ........ .. ... . . .. . . .. .. . .... . . ... . [2] 

(i) Julian is traveling to Germany. 
t,\c.l~ )..S 5 O (Al) 

The current exchange rate between Singapore dollars($) and euros (€) 
is $1 = €0.7132. 
He decides to prepare €4500 for the trip. 
Calculate the amount of Singapore dollars he needs. 
Give your answer correct to the nearest cent. 

t O· 1-13 2 :::. t\> \ 

-€ 4500 - 4~'.)oX \ -
__,..-.--

f) • t-L1 i 
( Ml) 

l- .?6 tt -s-, CA-L) 
Answer $. ... .. .. . . . . . . . . . . . . . . . . .. . . . . . . .. [2] 

(b) (ii) He has €850 left after the trip. 
He decides to change the money back to Singapore dollars. 
The current exchange rate is $1 = €(0.3156 + x). 
He receives $1167. 

Find the value of x. Give your answer correct to 4 significant figures. C M.:l) 

4, o · 3, l s-, -t ,y ::-$1 &~ o -::: l l e; ~ C o-3 Ls b +x) 

U b 1--X (D • 3l ~b iX) :::- $ ll b 1 j~o = b-:sl ~6 T~ 
Lt 0 f · 

,y -=--o-412...&-

Answer 
0· 4-!2'( 

X = ....... .... ................. .. . . [2] 

C Al) 
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6 (a) The diagram shows two geometrically similar vases. 
TI1e ratio of the cost of painting the smaller container to the cost of painting 
the bigger vase is 16: 25. 

(i) The base of the larger vase has a radius of5.6 cm. 
Find the radius of the base of smaller vase. 

Ai- = 
~'2-

th - --25 

L, - -:::-
5·'-

(t )4 

( 
l-1 ) 

2 

~ (.Mt) 

ffi . 

4 
5 

5 L1 =- 4 x s-· C 

L, -=- 4-4~ 

Answer 
4· 4~ {A-I) 

......... .,.··············-······ctn [2] 

(ii) The capacity of the smaller vase is 4.5 litres. 

Find the capacity of the larger vase, giving your answer to 3 decimal 
places. 

Yi- tt=Y 
l 4 Vi- ::: 51:.2-r 

-
Vi- ~ - t-ls ~ V1-

.. = 

tm\) 4-S- ( 4-4~ y - :. 
V1. s~t 

Answer ........ i.~.JJ.~ ........ .litres [2] 

[Al) 
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(b) In the figure, BA and CE are parallel lines. 
Flies on the line BA such that BF: BA= 4 : 7. 
E lies on the line FD such that FE : FD = I : 3. 

A 

.,__ ______ __.____----' B 
C 

(i) Show that triangles CED and BFD are similar. 

~"'" BF.D == 4 ce.J) c [(){(• 4,s. J isf r LE) Answer ............................................................................................. ./! ............ . 

Q"-3 7. 1'4E LD -= 4 ~BJ) C [Or(· is. )SF // CE) 
• .. • • • • • • • • • • .. • • • • • • • • • • • • • ••• « ........................ .. .... ,♦ •••••• ~ .. ... ... , ... .. "" . .. .................................. • ·• •••••••••••••••• 

.. l B\.<lllth) ..... '1f ... -4. o/--... ~ .. .. 2j-- .. EDF ·······l_·C6fwv...(>A. ~) ............... . 

_ 1 • ~C£D 1s hmil0ir ~ ~~F- j:) C.JW+A) .. ........................ ... ..................................................................................................... .. ................................ ..... ...... .. ...... .. ............................. 

(ii) If the area of triangle CED is 36 cm2, calculate the area of triangle 
ABD. 

BP-452 

[2] 

4 \till~ 3.blrn ~. 

°l\).,\_t¼ --=)~ 
't 

(m.t) 

~ et ~ if.D _ J X '-l xy( 

t y: 1-xµ 
=- ~ 

1-

== ~lCMl... 
l rn,,) 

~ 4~L-h ➔ ~t~1.. 

1--t>,.t~ ~ +-X '? I q:-
=--l41 · 1-$°CML , 

( A-1) 

Answer ....... ,. . .l.~J:. !:..~ j .. cm2 [3] 
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The box-and- whiskers plot shows the distribution of time taken by a group of 40 
girls to complete a Sudoku puzzle. 

rA}-Ff f-Mf1f tt:-.11~f l: ;:f '.J:r-, 1.·• .. . , ... 

Time (minutes) 

(a) Find the range of time taken. 
Answer .... ..... . .. _}J .-.. ?. //. ...... min [1] 

The cumulative frequency graph shows the distribution of the time taken~~) 
group of 40 boys to complete the same Sudok:u puzzle . 

40 

30 

Cumulative 
frequency 

20 

IO 

.. . ,. , . . . . . 

0 

5 
- :-'.L ! i·:1~ ~ .. "~ ··' • +1~ .:~-: :.•,.· ;20--~ H ··1~<:ts : :-. -! :: ~~io: .i E '. 

Time (minutes) 

(b) Use the curve to estimate 
(i) the median time, 

Answer ....... !?-.:.~JI~~) .. min [1] 

(ii) the inter-quartile range of the time, 

Answer q II . ............. ... .. ... ... , ... ,. min [2] 
(_/rl) 
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(iii) the 40th percentile of the time. 

l\ [g,1) . 
Answer .. ........ ·# .. ............ mm [1] 

(c) (i) Dylan claims that the boys were faster than the girls in completing 
the puzzles. 
Do you agree? Explain your anS\ver. 

Answer .... 0.~ .. : ... J.~~--- .. M~~~-·-·:b>n~ ... j~t~:: .... ~j ... !.::.~ ... J~:.l~ ... . 
. -... .. .... .. L~ .... .. ':!::.?:..~ ... .. ~ -0'.' ..... ~-'="···· \?.~ ~--: .............. ............. ........ ····· ... ... ..... . 
.. . . ... . ... . .... . . .. . . ~.'.: .. · ·····]:·tY~··· .. 0!.~ ... f 0~t~ ....... ..................... tB.\) ........ .. ......... . 

(ii) Cash prizes are awarded to those who took llf- minutes or less to 
complete the puzzle. 
James said that a higher percentage fboys than girls received the 
cash prize. 

Do you agree? Explain your answer. 

Answer ·····~-~~ .. ... . A .... h~oho/. ..... .. ~h .... ~ ..... k~J~ .... ~ .. j~~~~ .. .... .... . 
.. .. .. . . . . .. . ... . . -·~-~~Y-~ ..... . ±ht.-.... CP.?.h ... ..... pt.~~-~ .. ·.................... .................. . ... . 
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8 (a) 

13 

The diagram shows a pentagon. 

Two of its interior angles are right angles and the remaining thr.ee interior 

angles are equal. 

Find the value of p. 

• 
::: S-4b (V\'\l) 

3x-t- qo+ qo == s-40 

3 ?( ~ 5 £n 

X :::-120 CI\AI) 

p ::: SbO - /20-

=-l 4 o O 

(_ .f a.t- q_ 

Answer 
_ 2 4D [AO pt-) 

p - •••••• •• ••••••••••••••••••••• •• [3] 

(b) In the diagram, AC = AD, CE bisects angle ACD and BD bisects angle 
CDA. 
Prove that triangles ACE and ADB are congruent. 

D 

Answer +.0 ...... 4 .. 0.~ .... ~ ...... :9 .. ~~-} .......................... ,........... . 
~4 CA£ -:::. 4 J)AB (C.OIYYlo(l ~) 

•••••• •• ~ " ..... " ' • ,. ...... ........ ..... ... ·• ••• • " . .... ♦· • · • . • ... " •• • ... ' •• "' .... ~ ....... ~ .. .. • . ••. ,. .. .. .. . .... • · . • • • •• • • • • •••• 

................ f ... ~L.~ .. .0}? ... J .... ~l~1J, ......... ··· ····'·········'···· ······~"••······· ·· ··{is I eW>) 
-1f 4 A-CJ) ~ ,; A-J) C (.J.co.s ..6) 

... ..... ........ .................... .. -.......................... .. .. -.... .................. :':t': .................. ............ .. .................................. ....... i >••· •• • • • 

/ 4 A-C. £ :::: 4 E. CJ) ~ 4 B c..J) ~ 4 ®8 
•••• r& ••• •• • x .............. .. .. j «•.,••• .. ••• ................................................................ ~ ..... . ...... ... •-••••••• • .. ••• •• •• ••• .• • •• • • ... . • .. •••••••••• ••••• 

-•. 4 A{__s -=- 4 A~g 

(AA-S.) 
[3] 
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9 The variables x andy are connected by the equation y = -x3 + 4.x2 - 3. 
Some corresponding values of x and y are given in the table below. 

(a) Find the value of a, correct to 1 decimal place. 

Answer a= ....... ~:.'i./J. ... ~~!?.. [1] 

(b) Using the grid on the next page, draw the graph of y = - x3 + 4.x2 - 3 for [2] 
-2 sxs 4. 

By drawing a tangent, fmd the !,rradient of the curve at the point where 

x=-~. . . (X11~1)J:.('il'~,'j1) 
C '"V'0i_cllQJ\r = t} t - ~ 2- C mt -) 

-Xt -'12. 

- ll CAO . 
Answer .... ........ .. ... .. . ... ........ . [2] 

Q<.te.p\- ·.-8 AV -\1- S" 
( d) The horizontal line y = k touches the curve y = - x3 + 4.l2 

- 3 at only ~ • l 

1point. 

State one of the possible positive integer value of k. 

- ~ ~\) Answer k - ...... ..... .. ....... .... .. .... . [1] 

~ l'l~U ~ f 
The equation - 2x3 + 8.x2 - 3x - 4 = 0 can be solved by drawing a suitable 
straight line on the grid. 

(i) Find the equation of this straight line. 
- '¥ i + ~ ')(}.. - 2-y -2 =- t) 

).. 

-x~+ 4xL-3 = ~~ ?(-t 2-5 

0; t-x--l 
Answer 

- _i X -I (_ RI) 
........ j .. ~ ... ~.. ..... ... ... [l] 

(ii) By drawing the line in (e)(i), find the three solutions to the equation 
-2x3 + 8.x2 -3x-4 = 0. . 

_ 3 • Cf l - I - 0 • ~-Answer x - ......... ... .. or .. ... .. . .... ... or ....... ..... ... [3] 

8\ ~ ~ .2 (.arr (cl- CVt _s . 

g 1- ~ OLll c.w ,e.d;- Cl('I ~ . 
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i : '.'" <t 

•. ~ -- ., 
t<? 

~ ~ 1 
~ " ! ~ , ,. 
, ' . ,. 

1-,=...---i--: •--... -r -, ---4----+-
: i ; ~ ~ < 

., ~ l-

''" I : : • 

Io so~ ---, y ei1il~-

J 9·1 0 -4' U:1,l:, . 
I 
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1 Benny, a wholesaler always spends $300 a month to buy grapes. 

O In January, the price of grapes was $x per kilogram. 
(a) Write down an expression in terms of x for the number of kilograms of 

grapes he bought. 

300 -?( 
Answer .. ......... . ... . . . . . j···· . ... .. kg [1] 

In February, the price of grapes increased by 30 .... ents per kilogram. (~\J 
(b) Write down an expression in terms of x· for th,~ number of kilograms he 

bought for $300 in February. 

sob 

Answer ........... ?.~?.-.~ . .jj. ..... kg [1] 

(c) Given that he bought 5 kg less grapes in February than January, form J.B \) 

equation in x and show that it reduces to 1 Ox2 + 3x -180 = 0. 
Answer 

~ _ 300 _ 5 uY\l) 
7f ~ tD· 3, 

2 o o G( to· 3) - Joo?( = 5 ,<(. 7<·-t-D· s) (_Ml) 

q O :::. 5 X'- -t l. ~ 'X 

5-x l-t- \·!;''if - qo:;. o 

ti.£ lD'){'l--+37( -lfs'(:) =-0 

( d) Solve 1 O.x2 + 3x -180 = 0, giving your answe~):orrect to 2 decimal places . 

.?- (JD) 

- -3±.~ C~) 

20 

[3] 

w - 4 -40 4 . - 4 4 - ·I - • o Answer x - ........ , . ·I··............... [3] 

(¥-ti) (A 1) 
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In March, the price of grapes was $k less per kilogram than in Februaty. 

Benny was able to buy 4 kg more of grapes in March than in February for $300. 

( e) Show that k = 0.24, correct to 2 decimal places. 

Answer 

300 300 
- 4 . 

~t)O 300 If = 
~ -~~s2~-lc. 4 .3qs2Cf 

sOO ~ + soo 
-=-

.., .3qs2.q-lc ~ -s q:s-2.q 

300 

4 · ?:.er rz.. q-/c 
-:::. 11-2.:s4i¥ 

BP-459 

[3] 

Joo ~ f 2 · 2s 4 ~<£ ( 4 • :?q ~ '2-9 - k.) C n,, l ) 

300 -::; bl +·5\ JI C:, - t 1· 2 S4 ~<isk 

+ J ~ 2 5 Lt <is~k,-= 3) r · ~ a- I)(, - boo 

t 1 · 2 'S' \/ ~ }( :: I 1 • ~ll l 

Jc = 11 • s- <c n £ 
1-2. 2 s- '-f <r~ 

~ O·J4 C2dp) shw1) ( 4,) 
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11 Mr Gan wants to start a small tuition centre for secondary school students. 
The tables provide information on the cost of running the centre. 
The centre is closed on Mondays. 

Start-up Cost 
Renovation $40 000 
Furniture $5100 
Computers and ICT Equipment $5000 

Operational Cost Per Month 
Rent $8000 
Utilities Bill (Electricity, Water) $1000 
Advertising $300 
Printing and Stationery $645 
Interest of Renovation Loan (b) 

Labour Cost 
Number of 

Salary staff 
Administrative Staff 1 $1500 per month 

1 per 
$45 per hour (Weekday) 

Teaching Staff class# 
$50 per hour (Weekend) 

Cleaner 1 $40 per day (3 hr ) 

Mr Gan intends to fix the tuition charges as follows: 

Revenue 
Total 

Number 
of Weekday 

Classes# 
Pe1· Week 

Lower Secondary 6 
Uppet Secondary 8 

number of students per class: 5 to 8 
*l month has 4.3 weeks or 30 days 

# duration of each class is 2 hours 

Total 
Number 

of Weekend 
Classes# 

Per Week 
4 
5 

Monthly 
Tuition 
Fee Per 
Student 

$200 
$300 

46
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(a) Calculate the total start-up cost. 

Answer Sotoo 
$ ······· ·· · ····"······ " ·" ··· •• • 

(b) Mr Gan took a loan for the renovation cost from a finance company that 
charges 2% simple interest per annum for 3 years. 
Calculate the interest he paid on the renovation loan per month. 

I~~ 
lOO 

::;.. 40, ~COX'~)(°?> 

;:::.. Answer c, 6-" 1-
$ ......... ... -.. ....... .... . . . .. ··· ·· 

(c) Mr Gan has 2 goals: 
Fir.~t Goal : T9 recover 1he total start up cost (including the interest 

incurred) within 7 months of operating her tuition centre. 

Second Goal : To make a profit of at least $8000 per month after the 6 
months. 

Will he hit his goals ( assuming that the minimum number of students per 
class is met)? 
Justify by showing your calculation clearly. 

Answer 

You may continue your workings on the next page 

[1] 

[2] 
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[6] 

~End of Paper~ 
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