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BROADRICK SECONDARY SCHOOL 
SECONDARY 2 G3 

END-OF-YEAR EXAMINATION 2023 
MATHEMATICS 4052 
Section 1 

Candidates answer on the Question Paper. 

October 2023 

2 hours 15 minutes 

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. 

Section 1 & Section 2 
Answer all questions on the Question Paper. 

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

At the end of the examination, fasten all your work for each section securely together. 

The number of marks is given in brackets [ ] at the end of each question or part question. 
The total number of the marks for this paper is 90. 
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For Examiner's Use 
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Answer all the questions. in this section. 

1 Simplify 
(a) 5x-15y-3x+I0y, 

An.nver [l] 

(b) 5p-2(p+2). 

Answer [l] 

2 . 20 2 "' Solve the equat10n --= x + .J . 
x+l 

hmver x = ............ or........ . . ... [3] 
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3 Jane bought x grams of meat for 95 cents. 
Find an expression for the number of grams of meat that can be bought for y 
dollars. 

4 Two similar pentagons are drawn below. 

All lengths are given in centimetres. 

16 

22.4 

f 

(a) Find/ 

(b) Find g. 

Answer .... ... ........................... . y [2) 

100° 

14 

Annver f= .............................. 0 [I] 

Answer g = .......................... cm [2] 

Broadrick Secondary School. End-of-Year Examination 2023, Sec Two G3, !v1atbematics 
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5 A bag contains 5 blue balls , 8 green balls and 3 yellow ball s. Tu i ti On 
(a) A ball is drawn at random. Find the probability of gettinWit 

A nswer 

(b) x yellow balls are a <led to the bag. The probability of getting a yellow ball 
1 

becomes- . 
2 

Find the value of x. 

[ I] 

Ans,-ver x = ... .. . ... ... ... ... .. . .. . ... .. . [2] 

6 Five positive integers have a mean of 12, a median of 15 and a mode of 21. 

Find the five numbers. 

Answer [2] 
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7 

Ansv.:er 

(b) Factorise l 8b2 -32c2 completely. 

Ansiver 

8 By factorising the expression 4 y2 + l 2 y + 5 , explain why it is odd for all integer 
values ofy. 

Answer 

Broadrick Secondary School. End-of-Year Examination 2023 . Sec Two G3. rvlathematics 
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9 The stem and leaf diagram shows the height of 20 plants in a nursery. 

Heigliit of plants (cm) 

Stem Leaf 

15 2 7 8 9 9 9 

16 0 0 l 2 3 4 4 5 7 
17 0 6 7 

Key: 15 I 2 represents 15 2 cm 

Find 
(a) the median height of the plants, 

AnsH'er ... ......... .. ... ..... .................. cm [ 1] 

(b) the mean height of the plants. 

Ans,·ver .. .. .... .. .. .. ... .. .. ..... .. ............. cm [2] 

( c) the fraction of plants that are at most 1160 cm. 

Answer [l] 
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. · . T11ition 
A tnangle ABC has sides AB= 36 cm, BC= 39 cm andA t = I~ cm. 

A vvit 

39 cm 

(a) Prove that triangle ABC is a right-angled triangle. 

Ansi1:er 

[2] 

(b) Hence, find the exact value of 
/\ 

(i) sin ABC, 

Ansl-1'er [l] 

(ii) tan A CB . 

AnsJver [l] 

Broad.rick Secondary School, End-of-Y car Examination 2023, Sec Two G3. Mathematics 
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11 k-a 
It is given that h = - , - 0

- . 

... x--4 

(a) Find h when x = - 2.75, k = -3 .5 and g = 10. 

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

(b) Express x in terms • f k, g and h. 

Answer x = .. ....................... ... [3] 
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12 Xis directly proportional to Y3 
. 

It is given Y =!when X =2. 
3 

(a) ExpressXin tenns of Y. 

(b) Find the value of X when Y = ! . 
6 

Ansv,,1er [2] 

Ansiver X = ..... ..... ... ..... ........... [1] 

(c) A change in Yproduces a change in X 

When the value of Y is multiplied by ! the value of X changes by a factor 
2 

ofm. 
Find the value of m. 

Ans,-ver m = ... . . . . ... . . . . . . .. .... . .. ... .. [2] 

Broadrick Secondary School. End-of-Year Examination 2023, Sec Two G3. Mathematics 
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Tuitio11 
13 The diagram shows the sector A, which is a third of a circle • • cm. 

-----... w 

sector A 

(a) Find the area of sector A. 
Leave: your answer in terms of 1r . 

A11.nver 

(b) A cone is fonned by joining radii OP and OR of sector A together. 
(i) Find the base radius of the cone 

cm 2 [2] 

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

(ii) Find the height of the cone. 

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

End of Section I 

Broadrick Secondary School, End-of-Year Examination 2023. Sec Two G3. Mathematics [Turn Over 

BP-78 



81 

\ Name 
\'--c_1_a_s_s____,____,_\_~\-~\ \ ~~~~er 

BROADRICK SECONDARY SCHOOL 
SECONDARY 2 G3 

END-OF-YEAR EXAMINATION 2022 
MATHEMATICS 4052 
Section 2 

Candidates answer on the Question Paper. 

READ THESE INSTRUCTIONS FIRST 

October 2023 

2 hours 15 minutes 

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. 

Section 2 
Answer all the questions. 

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

If working is needed for any question it must be shown with the answer. 
Omission of essential working will result in loss of marks. 
The total of the marks for Section 2 is 45. 

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

You are to hand in Section 1 and Section 2 separately. 

For Examiner's Use (To combine with Section 1) 

Error in Question Marks 
Number Deducted 

For Examiner's Use 

Rounding-off 

Reasoning 

Presentation 45 
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I 

2 

2 

Answ r all the questions in this section. 

(a) S I l 
. 

1
. 3x 2 

o vc t 1c mcqua 1ty - + - < x . 
4 3 

Answer 

(b) Hence, find the smallest possible prime number. 

Answer 

l ly 4-3y 
Express -- - --- as a single fraction. 

y--5 I0-2y 

Answer 
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3 

3 (a) Factorise 2ax-bx+3by-6ay completely. 

Answer [2] 

(b) H 
. 

1
.f (x+y)(2a-b) 

ence, s1mp 1 y --------
2ax -bx+ 3by-6ay 

Answer [1] 

83 
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4 

4 Triangle ABC is an isoscel es triangle, with AB= AC. 
The angles are shown on the diagram below. 

A 

(a) Write down t\vo simultaneous equations in x andy, to represent this 
information. 

,4.ns1-ver .. ... ... .. ....... . ......... . .... . .. . . 

(b) Solve the simultaneous equations. 
Hence, find the size of the largest angle. 

[2] 

Ansiver ..... ...... ....... ......... . ......... 0 [3] 

Broadrick Secondary School. End-of-Year Examination 2023 , Sec Two G3, \fathematics 
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5 The diagram shows a triangle ABC. Tu it i O n 
Point D lies on BC such that AD is perpendicular to BC. 

AB=l4.8cm,AC=l7cm andangleACD= 41°\rVit 

D 

(a) Find the length of AD. 

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

(b) Find angle ABD. 

Annver 0 [2] 

(c) Show that the shortest distance from D to AC is 8.42 cm. 

Answer 

[3] 

85 
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6 

6 The diagram shows a paperweight in the shape of a pyramid ABCDE. 
ABCD is a square of sides cm and AE =BE= CE= DE= l 2 cm. 

E 

A ---:---..1,,. 
8 B 

(a) Calculate the volume of the paperweight. 

An.nver ... .... .... ....... ................... cm3 [4) 

(b) The paperweight will be painted red. 

Find the total surface area of the paperweight to be painted. 

Ansli:er 
? ..... ...................... . . c1n- [2] 

86 
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'7 
I 

7 This solid is made from a cylinder and a hemisphere. 
The cylinder has radius of r and height 2r. 
The hemisphere has a radius 3r. 
Find an expression, in tem1s of Jr and r. for the total surface area of the solid. 

Tuitio11 
1 
2r 

l 

3r 

Al·J.S''"-'1" 
7 [-'"] "" .............. ....................... c1n-

Broadrick Secondary School, End-of-Year Examination :!023, Sec Two G3 Mathematics [Turn Over 
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8 

8 The table shows some corresponding values of x and y for y = 2x2 - I Ix + 13. 

Some corresponding values of x and y are given in the following table. 

(a) Calculate the value of a. 

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

(b) On the grid given, draw the graph ofy = 2x1 ·- l lx +13 for -2 s:; x s:; 8. [3] 

(c) Using your graph drawn, find 

(i) value of y when x = 1, 

Ans1ver y =.. .. ... ............. . . ... .... . . . . .. [!] 

(ii) the coordinates of the minimum point, 

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

(iii) the equation of the line of symm1:try. 

Ansiver [I] 

88 
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IO 

9 Ms Tan wants to purchase a new laptop for her work. 

She is considering to buy the laptop from Shop A or B. 
She has a loya'lty card for both of the shops that entitles her to a direct 15% discount off her 
purchases. 

The price of the laptop before any discount for Shops A and B is shown in the table below. 

Shop A B 

Price of Laptop Before Any Discount $4850 $4999 

Shop Loyalty Card Discount Direct 15% discount 

(a) Calculate the price of the laptop after the 15% discount for Shop A 

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

Broadrick Secondary School. End-of-Year Examination 2023 , Sec Two G3 , iclathematics 
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11 T 
.. 

u1t1or1 
At the same time, she decides to apply for a credit card that will give her additional diSfOU ts 

on the laptop. Wl t 1,:,. 
All the information that she needs to make her decision can be found in Table 1. (} ~) --

Credit Card 
Company 

X 

y 

Credit 
Card Type 

Xl 

X2 

Yl 

Table 1 

Shop Loyalty 
Card Discount 

Direct 15% 
discount 

Percentage Credit 
Card Rebate* 

4% 

3% for Shop A 

5% for Sho B 

Credit Card 
Cashback Promotion** 

Spend a minimum of 
$1000 and get $135 

cashback 

*Credit card rebate is applied on the remaining amount after the shop loyalty card discount. 
**Cashback promotion is a cash refund after the customer makes the purchase 

(b) (i) Using the information in Table l, complete Table 2 below for Credit Card Xl. 
Show your working clearlv . ., 

Table 2 (refers to Credit Card Xl) 

Original Price after 15% Price after additional Credit Card 
Shop Shop Loyalty Card 

Price Rebate* 
discount 

answer from part 
Shop A $4850 

(a) ......................... 
$3957.60 

Shop B $4999 $4249.15 

(ii) Hence, calculate the total percentage discount given after Shop Loyalty Card 
discount and the additional credit card rebate. 

An:nver 

Broadrick Secondary School. End-of-Year Examination 2023, Sec Two G3 Mathematics [Turn Over 
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12 

(c) Ms Lin wants to appl y for the credit card that gives her the greatest promotion 

for the laptop. 

Which credit card sho Id she appl y for and which shop should she buy the laptop 
from? 
Justify your decision and show your calculations clearly. 

Answer 

End of Sectio11 2 & End of Paper 

Broadrick Secondary School. End-of-Year Examination 2023. Sec Two G3. l\fathcmatics 
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BROADRICK SECONDARY SCHOOL 
SECONDARY 2 G3 

END-OF-YEAR EXAMINATION 2023 
MATHEMATICS 4052 
Section 1 

Candidates answer on the Question Paper. 

October 2023 

2 hours 15 minutes 

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. 

Section 1 & Section 2 
Answer all questions on the Question Paper. 

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. 
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 1r, use either your calculator value or 3.142, unless the question requires the answer 
in terms of Tc. 

At the end of the examination, fasten all your work for each section securely together. 

The number of marks is given in brackets [ ] at the end of each question or part question. 
The total number of the marks for this paper is 90. 

For Examiner's Use 
For Examiner's Use 

Error in Question Marks Section 1 / 45 
Number Deducted 

Rounding-off 
Section 2 / 45 

Reasoning 

Presentation 
Total 1/n 

This document consists of 11 printed pages. 

Setter(s): 

[Turn Over 

BP-91 



94 

Compound interest 

Mensuration 

Trigonometry 

Statistics 

2 

Mathematical Formulae 

I r p !+--' J/1 

Total amount= \, 1 00 

Curved Surface area of a cone == nrl 

S rface area of a sphere= 4n:r
2 

l , 
- m·- h 

Volume of a cone = 3 
4 
-1rr ' 

Volume of a sphere = 3 

1 
-ab 

Area of triangle ABC = 2 sin C 

Arc length = r0, where 0 is in radians 

l 20 -r 
Sector area= 2 , where 0 is in radians 

a b C 

sinA sinB sinC 

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

I,£ I.. f.r 1nean = ---· -","' 1· 
'-· 

,....,jx- L... . X I '>' ,, , ( " I. ). 2 

Standard deviation= V"" I,f -- .J.:,f 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Two G3 , Mathematics 
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3 

Answer all the questions in this section. 

1 Simplify 
(a) 5x-15y-3x+l0y, 

=2x-5y 

(b) 5p-2(p+2). 

=3p-4 

2 Solve the equation ~ = 2x + 5 . 
x+l 

20 = 2x2 +2x+5x+5 
(2x-3)(x+5) = 0 

3 
x=- orx=-5 

2 

[Al] 

Answer 

[Ml] 
[Ml] 

[Al] 

[Al] 

Answer 

[1] 

[1] 

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

Broadrick Secondary School, End-of-Year Examination 2023, Sec Two G3, Mathematics [Turn Over 

BP-93 



96 

4 

3 Jane bought x grams of meat for 95 cents. 
Find an expression for the number of grams of meat that can be bought for y 
dollars. 

$0.95 -------·---- x grams [Ml] 

$ y ----------- xy gm [ A 1 ] 
0.95 

4 Two similar pentagons are drawn below. 

All lengths are given in centimetres. 

16 

(a) Findf 

f = 540-100-130 - 90-90 

/=130 

(b) Find g. 

_g =~ 
16 22.4 
g =10 

[Ml] 

[Al] 

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

100° 

14 

[Al] 

Answer f= ... .......... .. ..... . ......... 0 [1] 

Answer g = ................. . ........ cm [2] 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Two G3, Mathematics 
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5 

5 A bag contains 5 blue balls, 8 green balls and 3 yellow balls. 

(a) A ball is drawn at random. Find the probability of getting a green ball. 

P robabilty of a green ball outcome = _!_ 
2 

Answer 

[Bl] 

(b) x yellow balls are added to the bag. The probability of getting a yellow ball 
1 

becomes-. 
2 

Find the value of x. Tt1i tio ~. ~ . 

New Probabilty of a yellow .ball utcome, 

x+3 1 W t '1 / 
--=- / ii 

[Ml] 

x+16 2 , l 

x=lO .--..-. [Al] 

[1] 

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

6 Five positive integers have a mean of 12, a median of 15 and a mode of 21 . 

Find the five numbers. 

x+ y+l5+21+21 =l
2 

5 
x+y=3 

The five no. are: 1,2,15,21 ,21 

[Ml] 

[Al] 

Answer 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Two G3 , Mathematics [Turn Over 
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7 (a) s· l"fy 3a2b 
imp 1 12ab3. 

a 

4b2 [B 1] 

(b) Factorise 18b2 -32c2 completely. 

2(9b2 
- l 6c2

) 

2(3b + 4c )(3b - 4c) 

6 

Answer 

[Ml ] 

[Al] 

[1] 

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

8 By factorising the expression 4y2 + 12y + 5 , explain why it is odd for all integer 
values ofy. 

= (2y+5)(2y+ 1) Factorised [Bl] 
For y = 2 (positive integer), (2x2+5)(2 x 2+ 1) = 77 (odd) }[Bl] 
For y = -2 (-ve integer), (2 x (-2) + 5)(2 x (-2) + 1) = --3 ( odd) 

Odd no. x Odd no. will always give an odd value [Bl] 

Answer 

.. ......... ..... ... ..... ... ...... ..... ....... .. .... ......... ..... .. ... .. .... ······· ·· ··· ·· ··· ···· ········· ·· ······················· [3] 

Broadrick Secondary School, End-of-Year Examination 2023 , Sec Two 03 , Mathematics 
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7 

9 The stem and leaf diagram shows the height of 20 plants in a nursery. 
Height of plants ( cm) 

Find 

Stem 
15 
16 
17 

Leaf 
2 7 8 9 
0 0 1 2 
0 1 1 6 

Key: 15 12 represents 152 cm 

(a) the median height of the plants, 

9 9 
3 4 4 
7 

5 7 

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

(b) the mean height of the plants. 

152+ 157 + 158+ 3x 159+ 2xl60+ 161 + 162+ 163+ 2xl64+ 165+ 167 + 170+ 2x 171+176++177 

20 
[Ml] 

Average height is 163.75 cm. [Al] 

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

(c) the fraction of plants that are at most 160 cm. 

8 2 
-=- [Al] 
20 5 

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

Broadrick Secondary School, End-of-Year Examination 2023, Sec Two G3, Mathematics [Turn Over 
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10 A triangle ABC has sides AB = 36 cm, BC == 3 9 cm and AC= 15 cm. 

A 

...., 36 cm 
............... 

(a) Prov~: that triangle ABC is a right-angled triangle. 

BC
2 

= 39
2 

= 1521 [Ml] 

AB2 + AC2 = 152 + 362 = 1521 

Since BC2 = AB2 + AC2 

By Converse of P hagoras Theorem, Triangle ABC is a Right Angle ~ [ A 1] 

Answer 

(b) Hence, find the exact value of 
A 

(i) sin ABC, 

sin ABC=~ 
39 

5 
= 

13 

(ii) tan A CB . 

tanACB =(~!) 
2 

= 2--
5 

[Bl] 

Answer 

[Bl] 

Answer 

Broadrick Secondary School, End-of-Year Examination 2023, Si,c Two 03 , Mathematics 
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11 I . • . h h k-g 
t 1s given t at = - , - . 

x- -4 

9 

(a) Find h whenx =-2.75, k =-3.5 andg = 10. 

h= -3.5-10 
(-2.75)2 -4 

h=-3~ 
19 

(b) Express x in terms of k, g and h. 

2 k-g+4h 
X =--'---

h 

[Ml] 

[Al] 

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

[Ml] 

[Ml] 

[Al] 

Answer x = ...... . ........... ... . .. .. .. [3] 
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12 Xis directly proportional to Y3 . 

It is given Y = ! when X = 2. 
3 

(a) Express X in terms of Y. 

X=kY3 

2=k ( iJ 

k=54 
X =54Y3 

(b) Find the value of X when Y = ~-. 
6 

[Bl] 

10 

[Ml ] 

[Alt] 

Answer [2] 

Answer X = ... ... ....... .. . . . ... ..... .. . [1] 

(c) A change in Yproduces a change inX: 

When the value of Y is multiplied by .!._ the value of X changes by a factor 
2 

ofm. 
Find the value of m. 

X=kY3 

k(½ r J =kiY
3 

[Ml] 

(½J = ! 
1 

m =-· [Al] 
8 

Answer m = . .. . . . . ... . . . . . . ..... ...... ... [2] 

Broadrick Secondaiy School, End-of-Year Examination 2023, Sec Two G3, Mathematics 
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11 

13 The diagram shows the sector A, which is a third of a circle with radius 15 cm. 

sector A 

0 
(a) Find the area of sector A. 

Leave your answer in terms of " · 

Area of sector A = .!. x 1r x 152 

3 
Area of sector A= 75,r 

R 

[Ml] 

[Al] 

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

(b) A cone is formed by joining radii OP and OR of sector A together. 
(i) Find the base radius of the cone 

Area of cone =Area of sector A (where r = base radius and l = 15 cm) 

7ir(l5) = 757i [Ml] 

r=5 [Al] 

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

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

End of Section 1 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Two G3, Mathematics [Turn Over 

BP-101 



12 

Question 'Working/ Steps 

la =2x-5y 

lb =3p-4 

2 ,, 
") 

x =-=-or x =-5 
') 
~-

3 xy 
$ y -··--------- • gm 

0.95 
4a f =130 

4b g=l0 

Sa 
P robabilty of a green ball outcome = .!.. 

2 

Sb x=lO 

6 The five no. are : 1,2,15,21,21 

7a a 
-
4b2 

__ • • 

7b 2(3b + 4c )(3b - 4c) 1 Lllffi) I l 
8 Odd no. x Odd no. will always give an od i value 

1\/\l i t r, r.:'~~ 
9a 162+ 163 

=162.5 cm - • : ~~'!)J ~ 
2 '

(\ .!:I ·,,. 
9b Average height is 163.75 cm. ~r..,-

9c 8 2 
--,-

20 5 

10a Since BC2 = AB2 + AC2 

By Converse of Pythagoras Theorem, Triangle ABC is a Right Angle ~ [ A 1] 

lObi 5 
= -

13 

lObii 
=2?: 

:: 
_) 

lla 15 
h=--3-

19 

llb 
x = :t✓k- ~+4h 

12a X=54Y3 

Broadrick Secondary School, End-of-Year Examination 2023, Se:c Two 03, Mathematics 
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12b 

12c 1 
m=-

8 

13a Area of sector A= 75,r 

13bii 
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Candidates answer on the Question Paper. 

October 2023 

2 hours 15 minutes 

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. 

Section 2 
Answer all the questions. 

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

If working is needed for any question it must be shown with the answer. 
Omission of essential working will result in loss of marks. 
The total of the marks for Section 2 is 45. 

The use of an approved scientific calculator is expected, where appropriate. 
If the degree of accuracy is not specified in the question, and if the answer is not exact, 
give the answer to three significant figures. Give answers in degrees to one decimal 
place. • 
For 1t, use either your calculator value or 3.142. 

You are to hand in Section 1 and Section 2 separately. 

For Examiner's Use (To combine with Section 1) 

Error in Question Marks 
Number Deducted 

For Examiner's Use 

Rounding-off 

Reasoning 

Presentation 45 
This document consists of 12 printed pages. 

Setter(s): 
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1 (a) 

2 

Answer all the questions in this section. 

S 1 h 
. 

1
. 3x 2 

o vc: t e mequa 1ty - + - < x . 
4 3 

2 4x-3x 
-<---
3 4 

2 
x>2-

3 

[Ml] 

[Al] 

Answer 

(b) Hence, find the smallest possible prime number. 

Smallest prime = 3 [Al] 

Answer 

2 E lly 4 - 3y . l fi . xpress -- - --- as a smg e ract1on. 
y-5 l0-2y 

2(1ly) (4-3y) 
= 

(y-5) -2(y - 5) 
[Ml] 

22y (4-3y) 
=---+---

2(y-5) 2(y- 5) 

= 22.y+4-3y 
[Ml] 

2(y-5) 

= 19y+2 

2(y-5) 
[Al] 

Answer 

Broadrick Secondary School, End-of-Year Examination 2023, S,:c Two Ge,, Mathematics 

BP-106 

[2] 

[1] 

[3] 



109 

------ - --··· 

3 

3 (a) Factorise 2ax-bx+3by-6ay completely. 

x(2a-b) + 3y(b-2a) 
x(2a-b)-3y(2a-b) [Ml] 

(x-3y)(2a-b) [Al] 

(b) Hence, simplify (x+ y)(2a-b) 
2ax-bx + 3by-6ay 

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

(x+ y) 

(x-3y) 
[Al] 

Answer 

Answer 
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4 

4 Triangle ABC is an isosceles triangle, with AB= AC. 
The angles are shown on the diagram below. 

A 

(a) Write down two sim ltaneous equations inx and y, to represent this 
information. 

Eqn (1) : 2x -18 = 5 y - 8 

Eqn (1): 2x-5y=1 0 Tu :i ti On [Al] 

Eqn (2) : 2x-18+x 41+5y-81 ==~r, 

~n(2) : 3x+5y=l65 ~[~l]·············· ··· 

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

(b) Solve the simultaneo s equations. 
Hence, find the size of the largest angle. 

Eqn (1) +Eqn (2): 5x == 175, x = 35 

y=2(35)-10=12 
5 

x=35,y=12 

LA= x+4l == 35+41 = 76°} 
LB= 2(35)-18 = 52° 

LC=5(12)-8=52° 

Largest angle = 76° 

[Ml] 

[Ml] for 1 base angle and angle BAC 

[Al] 

Answer ..... ...... .......................... 0 [3] 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Two G3, Mathematics 
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5 

5 The diagram shows a triangle ABC. 

Point D lies on BC such that AD is perpendicular to BC. 

AB=l4.8 cm,AC=17 cm andangleACD= 41°. 

A 

C 
D 

(a) Find the length of AD. 

Sin 41° = AD [Ml] 
17 

AD= Sin 4r x17 = 11.153 = 11.2 cm [Al] 

B 

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

(b) Find angle ABD. 

LABD = Sin-1 (l l.l 53 ) 
14.8 

LABD = 48.901° = 48.9° 

[Ml] 

[Al] 

Answer ... . . . ........................ . ...... 0 [2] 

(c) Show that the shortest distance from D to AC is 8.42 cm. 

Answer 

By Pythagoras Th (.c.ACD) 

CD= ✓l72 -ll.1532 = ✓164.61 

.!.x ✓164.61 x 11.153 = .!.x hx 17 
2____ 2 
✓164.61 xl 1.153 

17 
8.4172 = 8.42 cm (to 3 sf) 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Two G3 Mathematics 
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6 

6 The diagram shows a paperweight in the shape of a pyramid ABCDE. 
ABCD is a square of sides 8 cm and AE = BE = CE = DE = 12 cm. 

C 

A---:---J.... 
8 B 

(a) Calculate the volume of the paperweight. 

(b) 

Let NJ be midpoint of AB and O be centre of ABCD. 

AM ==M0=~=4 cm 
2 

Using Pythagoras' Theorem, 

EM2 =AE2 -AM2 =122 -42 ==128 [Ml] 
Using Pythagoras' Theorem, 

EO2 ==EM 2 - MO2 =128-42 ==112 [Ml] 

£0=✓112 cm 

Volume of candle, 

= 225.771 = 226 C 

=!x(8)(8) x ✓l12 [Ml] 
3 

3 [Al] 

Answer ........ .................. .. .. ....... cm3 [4] 

The paperweight will be painted red. 
Find the total surface area of the pape1weight to be painted. 
Total Surface Area of PyramidABCDE is, 

1 r;-;,-= -x Sx v128 x 4+ (8x8) 
2 

[Ml] 

1 ,,,--
= -x 8xvl28 x 4 + (8x 8) = 245.01 = 245 cm2 [Al] 

2 

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

Broadrick Secondary School, End-of-Year Examination 2023 , Sec Two G:•, Mathematics 
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7 

7 This solid is made from a cylinder and a hemisphere. 
The cylinder has radius of r and height 2r. 
The hemisphere has a radius 3r. 
Find an expression, in terms of ;rr and r, for the total surface area of the solid. 

3r 

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

Broadrick Secondary School, End-of-Year Examination 2023 , Sec Two G3 Mathematics [Turn Over 
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8 The table shows some corresponding values of x and y for y = 2x2 - I Ix + 13. 

Some corresponding values of x and y are given in the following table. 

(a) Calculate the value of a. 

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

(b) On the grid given, draw the graph of y = 2x2- 1 lx + 13 for -2 $ x $ 8. [3] 

(c) Using your graph drawn, find 

(i) value of y whe x = 1, 

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

(ii) the coordinates of the minimum point, 

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

(iii) the equation of the line of symmetry. 

Answer [1] 

Broadrick SecondaI)' School, End-of-Year Examination 2023 , Sec Two 03 , Mathematics 

114 



BP-113 

9 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Two G3 Mathematics [Turn Over 
115 



116 

10 

9 Ms Tan wants to purchase a new laptop for her work. 

She is considering to buy the laptop from Shop A or B. 
She has a loyalty card for both of the shops that entitles her to a direct 15% discount off her 
purchases. 

The price of the laptop before any discount for Shops A and Bis shown in the table below. 

Shop A B 

Price of Laptop Before A y Discount $4850 $4999 

Shop Loyalty Card Discount Direct 15% discount 

(a) Calculate the price fthe laptop after the 15% discount for Shop A 

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

Broadrick Secondary School, End-of-Year Examination 2023, St!C Two G3, Mathematics 

BP-114 



- ------- - - ~ ·--- - -----

117 

11 

At the same time, she decides to apply for a credit card that will give her additional discounts 
on the laptop. 

All the information that she needs to make her decision can be found in Table 1 

Table 1 

Credit Card Credit Shop Loyalty Percentage Credit Credit Card 
Company Card Type Card Discount Card Rebate* Cashback Promotion** 

Xl 4% -

X Spend a minimum of 
Direct 15% X2 

discount 
- $1000 and get $135 

cashback 

y Yl 
3% for Shop A -
5% for Shop B 

*Credit card rebate is applied on the remaining amount after the shop loyalty card discount. 
**Cashback promotion is a cash refund after the customer makes the purchase 

(b) (i) Using the information in Table 1, complete Table 2 below for Credit Card Xl. 
Show your working clearly. 

Table 2 (refers to Credit Card Xl) 

Original Price after 15% Price after additional Credit Card 
Shop 

Price 
Shop Loyalty Rebate* 
Card discount 

answer from 
Shop A $4850 part (a) $3957.60 

••••••••••••••••••••••••• 

ShopB $4999 $4249.15 

(ii) Hence, calculate the total percentage discount given after Shop Loyalty Card 
discount and the additional credit card rebate. 

Answer 

Broadrick Secondary School, End-of-Year Examination 2023, Sec Two G3 Mathematics [Turn Over 
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12 

( c) Ms Lin wants to apply for the credit caird that gives her the greatest promotion 

for the laptop. 

Which credit card should she apply for and which shop should she buy the 
laptop from? 
Justify your decision and show your calculations clearly. 

Answer 

E d of Section 2 & End of Paper 

Broadrick Secondary School, End-of-Year Examination 2023 , Se,; Two G3 , Mathematics 
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13 

Qn Working/ Steps 
la 2 4x-3x 

-<-- [Ml] 

lb 

2 

3a 

3b 

4a 

3 4 

2 
x>2- [Al] 

3 

Smallest prime = 3 

2(1 ly) (4-3y) 
= 

(y - 5) -2(y - 5) 
22y (4-3y) 

=----'--+--
2(y-5) 2(y-5) 

22y+4-3y 
=----

2(y-5) 
[Ml] 

19y+2 
= 

2(y-5) 
x(2a-b) + 3y(b-2a) 

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

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

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

(x+ y) 
(x-3y) 

[Al] 

Eqn ( 1) : 2x -18 = 5 y - 8 

Eqn (1): 2x-5y = 10 

[Al] 

[Ml] 

[Al] 

[Ml] 
[Al] 

Eqn (2): 2x-18+x+41 +5y-8 = 180 

[Al] 

Eqn(2): 3x+5y=165 Tui ti O J1Al] 

4bi Eqn (1) +Eqn (2): 5x = 175, x = i5 
l ,• T 

2(3 5) -1 o v' V • . 
y=---=12 

5 

x=35,y=12 1] 

LA = X + 41 = 3 5 + 41 = 7 6° 
LB= 2(35)-18 = 52° [M 1] for 1 base angle and angle BAC 

5a 

LC= 5(12)-8 = 52° 

Largest angle = 76° 

Sin4r = AD 
17 

[Al] 

[Ml] 

AD= Sin 41° xl 7 = 11.153 = 11.2 cm [Al] 

Broadrick Secondaty School, End-of-Year Examination 2023, Sec Two G3 Mathematics [Turn Over 



122 

Sb 

Sc 

LABD = Sin-1 ( l l. lS3j 
14.8 

LABD = 48.90r = 48.9' 
By Pythagoras Th (AACD) 

CD= ✓17 2 -11.1532 = ✓164.61 

14 

[Ml] 

[Al] 

[Ml] 

l.x.J164.61xll.153= .!_ xhx17 [Ml] 
2~- 2 
✓164.61xll.153 

17 
8.4172 = 8.42 cm (to 3 sf) [Al] 

6a Let M be midpoint of AB and O be centre of ABCD. 

6b 

AM=M0=~=4 cm 
2 

Using Pythagoras' Theorem, 

EM2 = AE2 -AM2 = 122 -42 = 128 [Ml] 

Using Pythagoras' Theorem, 

EO2 =EA12 -M02 =1 28-42 =112 [Ml] 

EO=Jfi2 cm 

Volume of candle, = l x (8)(8) x ✓11'.?. [M 1] 

= 225.771 = 226 cm3 [Al] 

=.!_x8x✓l28 x4+(8x 8) 
2 

[Ml] 

= ½ x 8x✓l28 x4 + (8x8) = 245.01 = 245 cm2 [Al] 

1---1--------------
7 T o ta l surface area, . . ( ) n 

= 2n-(3r )2 [B 1 ]+ n-(3r )2 + 2n-r(2r) [ 

=18n-r
2 

+9n-r
2 

+4n-r
1 Wl 1' ~t\ 

= 31Jrr 2 [Al] 1Jll' 

# 
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8 

l. 

\, 

15 

9 

i . . , .. : . • . • .. ,-1T··-· ..,..--- , 
I I , : ; : : 

• < I l ' i ~ • • • • 
·~•..__.,VN, •• A:-s.- , J.~~ . .- ~t ' ••- ••+ • --•••R--· 0 - ·•+--·-++--t"'"--t---i----;--, 

' ' ' 1 • , ; ( J, , 
j_ .. ; :t .. Z-·· 

i 

' ' 
•·• • • •• - •""' , ,.N ., __ , -t•• •••• ·•• ' 

f' 

: ••• ·; :~ - 1 ·: ~:: 'r;~~-b -. : -. 
r·- ~- i : (. 1,f;-1: 7_ .;. 'z : _ '."" : ··. _ (JtJ 

- ·-- ---- -···· ·· - ·•·· ·· ·:. . •• T-·~,1--• ;!J j;(~ ·:s.· ( ·1) (~!J 

L 

> , • • i · A , 

i ( . . 

t ' . 

• .. • •· t - . .. -E ·: ~ ~ ~-+- ~---... _ ._--_··-+·. _-, ---+ 
, • . . i .. 1· ·· 
~ , . ; : : : j ; : : 

9a After loyalty card discount 
Price in Shop A 
= 4850 X 0.85 
= 4122.50 [Bl] 

: . . • 11 · _: • : -~ _: :r ;-_ 1 

, ♦ v -.... ~ • ~ 

•• A~ - ---'-"' 

•+,-..+'---t-;---+--+·--i---.t-;--,;--r-........., 

' 
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9b 

9c 

16 

Shop 
Original Price after 15 % Price after additional 4% 

Pric Discount Credit Card Rebate* 

Shop A $4850 $4122. 50 $3957.6 

Shop B $4999 $4249.15 $4079.18 [Bl] 

For credit card Xl, total percentage discount 
3957.60-4850 1000 18401 Or 4079.18- 4999 

=------x 1/o = . 1 0 =------x1 00% =18.4% 
4850 4999 ' [Al] 

Or= 15% + 3.4% = 1 .4% 
Since credit card XI gives a higher discount in Shop A, 
while credit card YI gives a higher discount in Shop B, 
we only need to consider these two si1uations first. 

price of laptop in Shop A + using Xl 
after 15% discount= 4122.50 
after 4% discount= 4122.50 x 0.96 

3957.60 J., . • 
+ Usl.ng .,1 ll l tl O 11 

,;.p=ri=c-=-e-=-o-=-f=la""p=to=...ipa....=in~S=h=o~p"-=-==---=--=-i 
after 15% discount= 4999 x 0.85 , it T}• 1t 

= 4249.15 Iv , 
after 5% discount= 4249.15 x 0.95 ~ 

= 4036.69 ~ · ; 1 
(i) 

Since Shop A+ using X I gives the ]~west price for the 
laptop, compare the savi gs between this and Shop A + 
using X2. 

Savings for Shop A + using XI = 4122.50 -- 3957.60 
= 164.90 

This savings is more tha the $13 5 cash back. 

· Ms Lin should apply for credit card Xl and buy the 
laptop from shop A because it gives the greatest 
promotion. 

Alternative Solution 1 

percentage discounts for credit card 
XI, for both = 15%, then4% OR total 18.4% 
YI, for shop A= 15%, then 3% OR total 17.55% 
YI , for shop B = 15%, then 5% OR total 19.25% 

Laptop price in Shop A 
credit card Xl = 3957 .60 
credit card X2 = 3987.50 
credit card YI = 3998.83 

Ml 

Ml 

Ml 

Ml 

Al 

Ml 

* Alternatively, if 
students did the 
calculations for 
both credit cards 
Xl and YI in both 
shops and are 
correct, award M2. 
(see Alternative 
Solution 1) 

or M2 if student 
calculated based on 
total percentage 
discount 
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17 

Laptop price in Shop B Ml 
credit card XI= 4079.18 
credit card X2 = 4114.15 
credit card YI = 4036.69 
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