
------- --

HILLGROVE SECONDARY SCHOOL 
PRELIMINARY EXAMINATION 2022 
SECONDARY FOUR (NORMAL ACADEMIC) 

CANDIDATE 
NAME 

CENTRE 
NUMBER Is I I I I I 
MATHEMATICS 

Paper1 

Candidates answer on the Question Paper. 

READ THESE INSTRUCTIONS FIRST 

( >I 

INDEX 
NUMBER 

CLASS □-□ 

I I I I I 
4045/01 

29 July 2022 

2 hours 

10.45 AM to 12.45 PM 

Write your class, index number and name on the work you hand in. 
You may use an HB pencil for any diagrams, graphs, tables or rough working. 
Write in dark blue or black pen. 
Do not use staples, paper clips, glue or correction fluid. 

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

If working is needed for any question it must be shown with the answer. 
Omission of essential working will result in loss of marks. 
The total marks for this paper is 80. 

The use of an approved scientific calculator is expected, where appropriate. 
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Total 
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Compound interest 

Mensuration 

Trigonometry 

Statistics 

Mathematical Formulae 

Total amount= P (1 + ~)" 
100 

Curved surface area of a cone = ;rr/ 

Surface area of a sphere= 4n- r 2 

1 
Volume of a cone= - ;r r 2 h 

3 

4 
Volume ofa sphere= -;r r 3 

3 

AI a oftriangle ABC= .!..absin C 
2 

Arc length = r0 , where 0 is in radians 

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

a b C 
--=--=--
sin A sin B sin C 

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

'I,fx 
Mean= --

Lf 

. . J:.,jx2 (J:.,fx)2 
Standard deVIatlon = I, f - L f 
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Answer all questions. 

1 Workout 
( a) 1/~6-78_4_.5_8_7_8_+_0_.0_0_3, 

4.63 3 

(b) 395+0.445. 

2 Solve 2(p + 7) - 3(p - 4) = 20. 

3 Find the smallest integer y satisfying 14 ~ 25 - 3y. 
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Answer .............................. [1] 

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

Answer p = ......................... [2] 

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

BP-295 



4 S. l"fy 2a
3

b . Ba
5

c rmpl ---
3ac 2 • 9b4 • 

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

5 p is inversely proportional to the cube of r . Given that p = 5 for a certain value of r, find 

the value of p when r is doubled. 

Answer p = .... .................... [2] 

6 Draw a reduction of this pentagon using the scale factor of :. . 
3 

. , 

(i;~ c~:~~~~- " 
~ '"'1. ~ ~t a~: *·~..._.-+-+-~~,c-+-t---t--+--t--+-1--+---+--+--+---+-----, 

~◄1-,,,.....-..---____ --+---4--+--I-·-'~-+--+---4--+--...--+-+----+--+--.f----+---! 

" 
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7 Given that :0 + 27 = 
3
:m, find m . 

8 The point E lies on the line D F. 

DE: EF = 3: 4. 

(a) Write EF as a fraction of DF. 

(b) EF is 48 cm. 

Calculate DE. 
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Answer m = ... ... .... ............. [2] 

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

Answer DE = ..... ....... ....... cm [2] 

BPN297 



9 15% of the hand area is 26.25 cm2 . 

(a) Find the area of the whole hand? 

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

(b) It is estimated that on our hand, there are 1500 bacterial living on each square 

centimetre of our skin. Find the amount of bacterial on the whole hand leaving your 

answer in standard form. 

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

10 (a) Find angle A such that cosA
0 = -0.35. 

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

(b) 690% 21[ ft 6.9 

Write these numbers in order, starting with the largest. 

Answer ............. , ............. , ............. , ............. [2] 
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11 (a) Simplify and factorise 1Sxy - 20x - Syx + 12x. 

(b) Simplify 3q + S(q-l) . 
5 3 

12 Simplify-
3
- + - 2

5 
. 

X-2 X -4 
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Answer ........ . ........ .. ........ . [2] 

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

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



13 Solve these simultaneous eq ations. 

2x- 3y = 8, 

3x = Sy- 3. 

Show your working. 

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

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

14 Sam needs to travel from Town A to Town B which is 190 km apart. 

From Town A, he drove at an average speed of 70 km/h for 45 minutes. 

He stopped at a rest station for half an hour and then continued his journey till he reached 

TownB. 

(a) If his average speed is 9 km/h, fmd the total time he took for his journey. 

(b) What is the distance of Town A to the rest station? 
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Answer ...... ................ h [2] 

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



15 (a) Write 600 as a product of its prime factors. 

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

(b) (i) Write down the lowest common multiple (LCM) of 21 and 600. 

Give your answer as a product of its prime factors. 

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

(ii) Is the lowest common multiple from (bi) a perfect square? Explain your answer. 

Answer .............................. . ............ . .................................. . .............. . 

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

Tuitio r1 

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

(b) A quadratic graph has the equation y = x 2 - 12x + 8. 

(i) Hence, write down the coordinate for the turning point of this graph. 

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

(ii) Write down the equation of line of symmetry. 

Answer x = .. ............. ............. [1] 
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17 A set of heights in centimetre of 6 students are given. 

15 169 188 164 177 164 

(a) State the modal height. 

(b) Find 

(i) the mean height, 

(ii) the median height. 
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Answer ...... ...... . .. .... . ... cm [1] 

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

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

BP-30: 



Tuitio11 
18 The diagram shows a hexagon ABC DEF. F C is parallel to e D and BC is parallel to FE . 

• 

Angle CFE = 50°.

8 

__ ..,.._c Wl ,;;, 

A 
D 

F E 
(a) Find angle FED. 

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

(b) Given that angle CDE is twice angle CFE, find angle FCD. 

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

(c) Josh said that the sum of angle ABC+ angle FAB + angle AFC is 230°. 

Do you agree with him? Justify your answer with working. 

Answer .............. ................... ... ....................................... ......................... . 

.. ... ...... ................ ....... ......... .. ..................... ............. .. ....... .... ...... .......... [2] 
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19 These are the first five terms of a sequence. 

--13 -18 -23 - 28 -33 

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

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

(b) State whether -100 is a term in the sequence. 

Answer ............. ..... . . ................ .... .... .. . . .......... . .................................. . 

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

(c) The sequence in part (a) is squared to form a new sequence. 

Find the new sequence in terms of n. 

Partnerlnleaming 
299 

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

BP-304 



20 DEF is a triangle with DE= 8 cm, EF = 10 cm and EDF= 100°. 

D 

(a) Construct the triangle DEF. DE has been drawn for you. 

(b) Construct a line that is equidistant from 

(i) point D and point E, 

(ii) line DF and DE. 

( c) Xis the point where both the line from (bi) and (bii) intersect. 

MeasureXE. 

E 

[2] 

[1] 

[1] 

Answer ........... ........... cm [I] 
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21 A solid square pyramid has side and perpendicular height oflength 10 cm . 

8 -
Radius: 2 cm 

(a) The square pyramid is melted to form spheres ofradius 2 cm. 

Calculate the number of complete spheres formed? 

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

(b) All the spheres are paint d with two coats of paint. 

One tin of paint can paint an area of 100 cm2 . 

How many tins are required to paint all the spheres? 
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Answer ... .. ... .. . .. .. ..... . .. . ...... [3] 

BP-306 



Tuitio11 
22 Line Mis shown o n the grid. • , ~ ... .,... , ~ ' 

\ ,,,,.., ~ i 
' ' 

' 

"" 

(a) Linda says the gradient of the graph is ~ . John says the gradient of the graph is - ~ . 
3 3 

Whose answer is correct? Explain why. 

Answer .............. .. is correct. 

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

(b) Another line, Q, passes through the point (2, 2) on the grid. Line Q is parallel to line 

M. Find the equation of line Q. 

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

(c) Find the distance between the points where the line M touches both the x-axis and 

y-axis. 

Answer .................. . .............. [1] 
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23 

The diagram shows a circle with radius 5 cm and minor arc length~~ rr cm. 

(a) Find obtuse angle AOB. 

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

(b) Find the area of the minor segment. 

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

(c) Find the probability that a point is drawn in the minor segment. 

Give your answer to 3 decimal places. 
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Answer ............................ [2] 
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Compound interest 

Mensuration 

Trigonometry 

Statistics 

Mathematical Formulae 

Total amount= P (1 + ~)n 
100 

Curved surface area of a cone = 1rrl 

Surface area of a sphere= 41r r 2 

1 2 
Volume of a cone = - n r h 

3 

4 
Volume of a sphere = - ;r r 3 

3 

Ar a of triangle ABC = .!_ ab sin C 
2 

Arc length = r0 , where 0 is in radians 

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

a b C 
--=--=--
sin A sin B sin C 

a 2 =b2 +c 2 -2bccosA 

I.ft 
Mean= --

I.J 

L 
2 (L )2 

Standard deviation= it - L~ 
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Section A (52 marks) 

Answer all the questions in this section. T ■ ■ .· n 

1 The diagram show triangle PQR with PR= 40 cm, PQ = 30 cm anHl tloQnf. • 

wit .~ p 

~an • 
R 50 cm Q 

(a) Determine if triangle PQR is a right-angled triangle. 

[2] 

(b) The line PQ is produced to a point E. Find the value of sin RQE. 

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

2 A cat was found at the top of a tree that is 3.5 m . 

A 5 m ladder is placed on the tree to help bring the cat down. 

(a) What is the angle of elevation of the cat from the ground? 

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

(b) Find the distance of the foot of the ladder to the tree. 
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Answer ...... .................... m [2] 



3 A playground is drawn in a map to the scale of 1 : 17 5. 

(a) A slide and swing are 2.5 cm apart on the map. 

4 

Find the actual distance between the slide and swing. 

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

(b) The actual playground has an area of 2 8 0 m 2 . 

Find the area on the map. 

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

3r == ✓ b: 1 

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

Answer b = ........................... [2] 

(b) Hence or otherwise, find the value of b when a= 300 and r = 4.5. 

Leave your answer as a rational number. 
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Answer b = ........................... [2] 
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5 This is a front view of a house. 

□ □ 2.5 rad 

6m 
90cm 1.2m 

Sm 
Front view of house 

(a) The house has width 5 m and height of 6 m. 

The door is similar to the front view of the house. The width of the door is 9 0 cm. 

Calculate the height of the door. Give your answer in metres. 

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

(b) The owner is going to build an automatic shade. 

The angle of the shade when fully opened is 2.5 rad. It has a radius of 1.2 m . 

If the shade takes a minute to completely open, what is the speed at which it opens? 

Give your answer in metre per seconds. 
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Answer ........................... mis [2] 



6 Jacky and family are going for a holiday to Japan. 

He would like to change S$ 3250 to Japanese Yen (¥). 

(a) If the exchange rate is S$ 100 : ¥9885.24, how much Japanese Yen will Jacky get? 

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

(b) In Japan, Jacky saw a vintage radio selling at¥ 25 000. There was a discount of 20%. 

Calculate how much Jacky will need to pay for this vintage radio. 

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

(c) When he returned to Singapore, he sold the vintage radio to another friend at S$ 300 

The exchange rate was ¥100: S$1.05. Did he sell it at a profit or loss? 

Justify your answer with working. 

Answer He sold it at a ................ [2] 

( d) Calculate the amount he paid in Singapore dollars as a percentage of the price he sold 

to his friend. Give your answer to the nearest percentage. 

Answer ............................... % [2] 
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7 The total cost for y number of mouse pad is $100. The number of thumb drive is 3 less 

than the number of mouse pad. The total cost for all the thumb drives is $170. 

(a) Find in term of y the cost of 

(i) one mouse pad, 

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

(ii) one thumb drive. 

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

(b) The total cost for one mouse pad and one thumb drive is $15. 

Write down an equation in y and show that it simplifies to y 2 
- 21y + 20 = 0 . 

[3] 

(c) Solve y 2 - 21y + 20 = 0. 

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

(d) Explain why one of the answer cannot be accepted. 

Answer .............................................................. . ........... . .................. . 

........ . ........................................................................................... [1] 
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8 (a) Complete the table of val es for y = zx + 1. 

- -

, ... 

-

X 1 0 1 2 3 4 
y 1.5 2 3 5 

[2] 

(b) Draw the graph of y == 2x + 1 for -2 ~ x ~ 4. 

~ I ' I I I I 
I " 

,. V 
II I I ' ·- I 

I 

I I 

I . 
l/1 ~ 

• 
-E 

~-

~, 
L ~~ i;.'i 

,i 
- .. 

[ 
~ . 

I 

J l 

- ti I I L LX 

[3] 

( c) By drawing a suitable lin , find the value of x when 2 x - 2 = 0 . 

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

( d) By drawing a suitable tangent, find the gradient of the curve when x = 2 . 
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Answer x = .......................... [2] 



9 The following shows some information on an online shopping portal. 

Mrs Tan is a dance teacher and she is looking at the following costumes to be bought for 

her dancers. 

Item 

Solid Hem 
Dress 

Review: 4 * 

Cotton blouse 

Review: 3.4 * 

Pants 

Review: 5 * 

Maxi Skirt 

Review: 5 * 

10% off 
On orders of $60 and 

above. 
Points deduction 

Price 

$ 15.90 

SPECIAL: White piece 
7.7 sales: $10 now 

(10% off for more than 
10 pieces for all colours) 

$9.00 

(Buy 4 get one free) 

$12.00 

Discounts 
15% off 

On orders of $200 and 
above. 

Colours and Size 

Colour: Black, White, 
Pink and Blue 

Size: XS, S, M, L 

Colour: Pink, Blue, 
Green, Black and White 

Size: XS, S, M, L 

Colour: Green and 
Beige 

Size: XS, S, M, L 

Colour: Pink, Blue an 
Brown 

ize: XS, S, M, L 

20% off 
On orders of $300 and 

above. 
Every 100 points - $10 deduction. 

All purchases final cost will be round down to the nearest dollars 

Shipping 

(Shipping cost is based on 
final cost) 

Standard ( > 2 weeks ) 
$1.50 

Free with purchases above 
$150 after any discount. 
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Express 
$ 2.00 

Free with purchases above 
$200 after discount. 

BP-317 



(a) Mrs Tan needs to buy 5 pieces of each colour for the solid hem dress and she needs it 

to be delivered within 2 weeks. She has 300 points that she can use for deduction. 

Calculate the total cost for these dresses to be shipped over. 

Answer $ . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . [ 5] 

(b) Mrs Tan have a balance budget of $200. She would like to purchase 5 pink cotton 

blouse, 5 green pants and 5 blue maxi skirts. She has no more points to deduct after 

the purchase of the solid em dress and she is not in a hurry to n:ceive these items. 

Will the budget be enough for this purchase? What is the total cost for this purchase? 

Justify your answer with working. 

Answer ......... the budget is enough, the total cost for this purchase is$ .................... [3] 
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Section B (8 marks) 

Answer one question from this section. Each question carries 8 marks. 

10 The following shows two radio towers Ob and Os on level ground. 

North 

~ 

The radio tower are the centre of two circles. 

The large circle has centre Ob and radius 10 m. 

The small circle has centre Os and radius 6 m. 

uition 

The two circles touches at point X and WX is the diameter of the large circle. 

XW is parallel to OsB. 

(a) Given that angle WXOs = 125°, calculate the distance between the centre ofboth the 

circles. 
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Answer ........................... m [2] 



(b) A person is located somewhere on the larger circle. He is 12 m from point W and 

16 m away from point X. Determine which part of the circle is this person located. 

[2] 

(c) A point A is located on the circumference of the smaller circle. l1B is the diameter of 

the small circle. Find angle XAB. Give reasons for your answers. 

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

( d) Given that Wis North of X, find the breaing of X from the centre of the small circle. 

PartnerlnLeaming 
315 

Answer ..... ..................... [1] 
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11 ( a) A botanist measured the height of trees in the park A. T u it i O n 

>, 
(J 

C: 
(I) 
;:: 
C" 
<l> ... 

t.i.. 
<l> 
> ·g 

"El a 
::, 
u 

The cumulative frequency diagram shows the distribution of the h iight in metres. 
T ) i- -"'\ ~,,,...., , 

60 

so 

4 0 

3 0 

2 0 

10 

0 

.:. 

Use the graph to find 

(i) the inter-quartile range, 

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

(ii) the number of trees that are more than 2.15 m. 
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Answer .............................. [I] 



0 

(iii) The box-and-whi ker plot shows the height of trees in Park B. 

Explain how the shape of the cumulative frequency diagram will differ as 

compared to the s ape of the cumulative frequency diragram of Park A. 
I 

I 

I 

I 

I 

I I 

I I 

Answer ... . .. .. .. . . .. . ... .... . . . . . .. ........ . . .. .. ..... .. . .. .. . ... .. ... .... .. ... . ... . . .. .. . ... . . ..... . ... . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. [ 1] 
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(b) Box A have 3 cards with the number 2, 3 and 5. 

Box B have 4 cards with the number 1, 3, 5 and 7. 

(i) Complete the table below to show the possible sums. 

BoxB 

+ 1 3 5 7 

2 3 5 7 9 
Box A 

3 4 6 

5 6 

[2] 

(ii) Find the probability that the sum of two cards is a prime number. 

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

(iii) Find the probability that the sum of the the two cards is greater than 12. 
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Answer .................... . ......... [1] 
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Cc,mpOIJ.nd inte'feJt 

lvh.themarical F orrrulae • ' 

Total mount = fl. 1 + _!__ ~ 
( 

:.,n 

• 100 ,1 

Curved :surface aiea cl a con: = ~ rl 

Su:tfa.ce area.of a. sph:re = 4n- r~ 

1 ~· 
Volume of~ cone= -rr r h 

3 

4 . l 
Volume ofa. $pl-ere= -;rr r 

3 

Area of triangle ABC = i ab Sill C 

Arc length = dJ .-, w l-.e1-e• B i:; m rM:i.an, 

a .. b . c. -. ___ "-=---= - ·- ·-
:mi A . sinB sin C 

,, . '\ : ~ ,_ 

. . ~ ' . 
HG,VSeo4N TM)rthematib:s: Preiimi '31"!/ •Exa~ination P1 2022 
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AXIS.· , wer all questions . 
. ' ' , ., 

I Workout 
(a) v--6-7_84_.'5_8_7_8_+_0_.0_0_3 

131.260505. """ 131(3s/) B1 

4.63 3 

(b) ·395+0.445" 

0.25099026.92 ":". 0.2.5i(3sf) Bl 

2 Solve2(p + 7),.... 3(p~ 4) = 20. 

·2w + h- 3(v -4):::20 

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

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

2_Ji+ i4 - 3'1(+ 12 = 20 Ml:.... t fi.i 'ngesig~iorfec,lly 

-v+ 2& = 20 

-p .. = 2n - .ifi 

-v=-&. 

p=6 i.ll 

,; -:. :, -: •' c_;. _.· · -: j / . . :· 

J Findthes:rnallestintegerysatisfying 14 a 25.- -:3y . 
. -. ,;;/, • .,,; ,-, 

14 •;:: ,:,~ 5 ~ {t . . ,· ,. . ,. 

14 ,.,..25· ~ ; ..... 3y • 

,.,..11 •;:;: -:.3y 

3f,:s; -y Al/ .. ·M( - .<:hangesigl1 
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-----~-3a.cZ • gb4 

2a.~b gb4 

--x- M1-KCF 
- 3a.c2 s.a.s, 

b 3b4 

=-x----­
a.c 2 4a. 2c 

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

5 p. is inversely pro}mtional to the cube · of r. Given that p = ?: for a certain value . of r, find 

the value of p when r is doubled. 

k k 
V = (2r}3 

1 
v =i':x:5 

5 
V = B 'Al 

Answer p = ..... : .. . :: .. : .... .. ...... [2] 

Il • I 

· .. · .·· . . ·· . . . I 111t10 n 1 
Ci Draw a, reduction of this. pmtagon tJSmg tfu) sc

1
al~ factor of 'i., 

' " '-
,, 

- . ... - - • -
V\J 11 J~ ~ tl~ t, 
a( ~, 

~--
~., ~ 

'II l . --
~ ~ 

. 

•.• : 

' ' ·,, 
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7 Given that 3
0 ~ 27 = 1

m, find m. 
9 3-

3 1 
--'+ 27 = -
90 3-m 

3 1 
1 x 

33 
= 3m Ml - either power zero to 1 OR negative poswe to positive power 

3-2 = 3m or 
32 
1 

m = -2 Al 

8 The point E lies on the line DF. 

DE :BF= 3: 4. 

(a) Write EF as a fraction of DF. 

! Bl 
7 D 

(b) .EFis 48 cm, 

Calculate DE. DE 3 
- -= --
48 4 

3 
DE = 4 >< 48 Ml 

DE= 36cm Al 

E 

HGV.Sec 4NAMathematics Preliminary ExamiriationP1 2022 
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Answer ... , . , ............. , .. , ....... [ 1] 

Answer DE= ... . ,, ....... , ... .. cm [2] 
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9 15% of the hand.area is 26. 25 c:mz. 

(a) Find the area of the 11/hol ~ hand? 

100 %'- 175 cm2 B l 

Ansti!er .... .. ........ .. ...... e,,n 2 [1] 

(b) It is estimated that on our ha:nd.,there are 1500 bacterialliving 011 each square 

centimetre of 01.U' skin. Find the amount ofbai::tetial on the whole hand leaving your 

answer in standardfo nn. 

175 ::< 1500 

= 262500 M1 

= 2.625x10 5 (£xacc:)A1 

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

IO (a)Findangle Asuchtha.fcosA,· = ....:o.35. 

110.4B7351 l'<I 110.5• Bl 

(b) 690% 2:11: . 

Write these numbers ~ · order; struting with the largest. . 

Ji-- J;.9, :1;90%, 2a JU 

Answer, ....... ... .... , ., .. .... . .... , . ... . ... . 

Ho V . S MiAN A: !-,i1afhemati($ • Pt e.litnin arf Exa il)ih atio r\ P 1202.2 
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ll (a)Simplif y and factonse 1 Sfy .... 2'!-)x .- Syi + 12x" 

10fy- Bx 

10xy- Bx Ml 

= 2x(5y-' 4-) Al 
' , ,' 

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

(b) simplify ~4 + 5 ( q - 1) . 
- 5 :I 

3q S(q -1) 
---+ • . 
5 3 

.3(3:q)+ 25(q -1) 
= 15_ 

9q + 25q- 25 =----------15 

_:34ij! .....- 25_ 
-=----- 'Al 

1S 

Tui.tio11 
Ml.-. Comino 

Wlt 

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

3 5 
~+> - -__ : 
;:l """ 2> ;d .... ·,:r 

3 5 ,. •, 
- ___;,_,_ + • ·_ · Ml-- F cu: tortse ctenomma.tor 
- ::i::--2 (x ..... 2x::i:: +2) 

• ,_,/ 

_3(x +',z) .+A5 
• Mi "":' ·Common denom.ina.tor ={i'-'-2)(~·+ ,2} 

_ . -?~--+ f ks 
""'. _(x' ..:.. :~)~,+ 2) 

3::-c+ :1,1: 
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13 Solve these.simul1aneous equatioris. 

2x - 3y = 8., 

3x = 5y - 3 .. 

Show your worlting . 

2x - 3Y = 8 (1) 

3x - 53r = - 3 (2) 

(1) X 3: 6:x - 9y = 24 (1N) 

(2) x 2: 6x - ;i_oy = -6 {2N) 

(1N) - (2N): 

Suby = 30 mco (1) 

2x - 3(30) = 8. 

2x- 90 = 8. 

2x = 98. 

x = 49 Al 

6x - 9jr - 6x + 10_y = 24 + 
6 Ml 

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

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

y = 30 Al 

14 Sam needs to travel from To mA to TownB which is 190 tm apart. 

From Town A, he-drove at an ave,rage Sf€ed of 70 km/h. for 45 :rrrinutes. 

He ~to~d ,ata re~t s~tion for half,anJto~ and thencontinue\;f lµs journey till he reached 

TownB. 

(a) Ifhis:~~e si:e~d is, 9 km/1t.,_ fmd.Jhe .totalti_:me :he tdokf9r }µsjour~y. 

190 
- · =95 Ml ·, • 

T = 2hoursA1 

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

(b)Wha'tisthe distance ofTown.A'io fhareststation? 

I) •= 70 x ¾ Mi _'"'. c: 01:_1:z;,er c min io lr 

1 
D ;;= 52-km Al • 2 

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

1-:t G V Sec 4N A Mathe matibs: Preli min aryl:xa in1h atio n P 1- 2-022 
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15 (a)Write 600 as a product of its prime facto~. 

2 600 
2 300 
2 150 
3 75 
.5 25 

Ml 5 5 
1 Answer . . . . . . . . . . . . . . . . . . . . . . . . . . . . [2J 

(b) (i) Write do\l7l'L the lowest common :multi p1e (L.Clvi) of 21 and 600. 

Give your answer as a product ofits prime factors. 

2:ixs 2 xs 2 x7 Bl An.swei . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1] 

(iyls the lowest com:mo:n :multiple from(~ i) a p:, nect sqllare·? Explain wur answer . 

16 (a).E.;press~ z - 12; + a in the fonn(x - a)2 - b. 

i2-·· --- 1~x+ B 

= £2.• - 12x + t:~2 

- (-
2

12
f+a Ml 

. . .. [11 

::::(:t:<- 6)2 ....: .36+8 

T(:t- 6)2 ~28 A:i. An.5J--l.ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . [2J 

(b) ~ . quaclratic. gra~ }la.,;; thf eq1.1aµ.on y = x z •· "- 12x-+- a. 

(i) I-!en.ce.;~te downthe~oordinate for the· turningp:,intof thisgraph 

<m . Wrt~ a.own ~ . ~qua..1J.ouof 1me qf'.~etry: 

x =6. Bi 

Partnerlnlearning 
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l"l A ~tofheightsincennrnetre of6studentsare gi:WtL. 

15 B 169 lBB 164 17T 164 
Rearrange: 1!:58 164 164 169 177 188 

(a) State the modal height. 

164 crn Bl 

(b) Find 

(i) 

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

the rne an ~ight, 

158 + 169+ l88 + 164 + 177 + 164. 

6 
Ml 

1020 

6 

= 170 Al 

(ii) the.~dian height. 

164 +169 
----=166.5 Bl 

2 

t-lGV Se()ANA!',i1athe~ati~ PfeJimin~rYEx~inihatjon f1202? 
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18 The diagram shows a hexagon ABC DEF. FC is parallel to ED and BC is parallel to FE. 

Angle CFE = 50°. 

B 

A 

F 

(a) Find angle FED. 

C 

180° - 50° (int angles, FC II ED) 

= 130° Bl 

E 

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

(b) Given that angle CDE is twice angle CFE, find angle FCD . 

ange CDE = 100 
.. 

angle FCJJ = 360° - 130° - 100° - so"= so· Bl 

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

(c) Josh said that the sum of angle ABC+ angle FAB + angle AFC is 230°. 

Do you agtiee with him? Justify your a,p.swer withworking. 

ange BCF = 50° (Alt angles, B~//FE) 

Sum of int anglf:! of hexagon = 720° 

sum of3(1ngles = 720° - 360° - so·= 31Q
0

Bl 

Answer ............................ ., ....................................................................... . 

No, the.sumofthe three angles is 310°. Bl 

HGVSec 4NA Mathernatics Preliminary Examination. P1 2022 
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19 1Jrere are thefiist five fenns of a. ~quellCe. 

·-13 --' 18 ;,.,.. 23 -33 

(a) Wti~ an exp:re ooicin, in tentlS of n., for the nth. term of this seque: nee. 

·-Sn- 8 Bl 

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

(b)State w·hether ~1.00 is a tenn in the sequence. 

-Sn- 8::: --100 

Answer ....... 

•••• •••••• ••• •• •• 

-Sn= -92 

2 
n= 18~ 

N-a, since n i.snat a puSitive integer, hence -100 is nctJt a term in the 

sl:!quenc e. 81 

OR 

The term -100 da es not havet.he la.st ti ig it as .a~ the p.attern s haws 

·that.au t errnsin •sequencehas last digit .a •. Henfe-'.LOCI is.nat a term . 
in the sequence. 

(c) The sequence in part (a) is\;quared tcrfonn a l'leW seque nee. 

Find the new seque11.C e in tennS of n. 

(4-sn--- a)': 

= (.,.. 5t?. .. .,.. fl) c:... 5n - 8) 

:::::2snz+4on+ 4 on+64 ,Ml 

~ 2sn~+son+ 64 .· ... Ai 

. [l] 

Answer ........ ............ ......... [2] 
--~' ' 

FIGV SecANktv1athematrfu: f'teliminarYExalTliiratioriPJ:202,~ 
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20 DEF is .a triangle. with DE= 8 cm, EF = 10 cm and EDF= 100,; . 

F 

(a) Constnic( the triat1gl.e OE:,P. QEhiµl b¢eri: dr;:twn for y,ou. 

(h)Consttuct a, tine that is equidistant:from 

(i) pointD and pointE~ 

(ii) fore I>F and IJK 

• 
1or1 

(c) l{ isthe point where botbJhelin§ft9m (l,Q ·iwd(hii) 41ters~ct. 

6.2cm Bl 

H~VS~c 4Ni\ Matb~matic:$ fl?tijlitninary Exa:rnination P1 2022 
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21 A solid square pyramid ha<s side and perpendicular height of length 10 cm. 

Q u 
Radius: · 2 cm 

( a) The square pyramid is melted to form spheres of radius 2 cm. 

Calculate the number of complete spheres fonned? 

1 2 1 3 Volume of square pyramid: 3 x 10 x 10 = 333 3 cm 

4 4 
Volume of sphere: 3rrr 3 = 3 x rr x 23 = 33.51032164 Ml 

333..!. 
No. of Sphere: 

33
_
5103

~
164 

= 9.947183943 ~ 9 complete spheres Bl 

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

(b) AH the spheres are painted with two coats of paint. 

One tin of paint can paint an area of 100 cm2 . 

How many tins are required to paint all the spheres? 

Total surface area of one sphere: 4rrr2 = 4 x n x (2) 2 = 50.26548246 cm2 Ml 

Total surf ace area of 9 spheres with 2 coats of paint: 

9 x 2 coat x 50.26548246 = 904.7786842 cm2 Ml 

904.7786842 
No of tin: 

100 
• • = 9.047786842 ~ 10 tins (round up) Al 

Answer ....... .. ...................... (3] 

HGVSec 4NAMathematics Preliminary ExaminationP1 2022 
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22 Line Mis shown on the grid. 
~r, • • 

. 

I 

I 

I 

, , .. 
11 I 

(a) Linda says the gradient of the graphis i . John says the gradient of the graph is -f. 
Whose answer is correct? Explain why. 

Answer .1 John 81 Is correct. 

-----;:=========~------------------, 
• • • • • • • • • • • • • • John is correct because the line is downward sloping. This means it is a 

negative gradil;!nt. Bl 

(b) Another line, Q, passes through the point (2, 2) on the grid. Line Q is parallel to line 

M. Find the equation of line Q. 

2 
y=--x+c 

3 

2=-!.(2)+c Ml 
3 

4 
2+-=c .3 

1 
C =.3- Ml 

3 

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

(c) Find the distance between the points where the line M touches bqth the x-axis and 

y-axis. 

✓Co- 6}2 + (4 - op'= 7.211102ss1 .;::;; 7.21(3s!) B1 

Answer •······· --·······• ,···· ' · .. , .... ... ... [1] 

HGV Sec 4NA Mathematics Preliminary Examination P1 2022 
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23 

The diagram shows a circle with radius 5 cm and minor arc length ~~ rr cm. 

(a) Find obtuse anglt:: AOB. 

0° 10 
-- x 2 x rr x 5 = -rr Ml 
360° 3 

0° = 120° Al 

A nswer .... ...... .. ............. .. [2] 

(b) Find the area of the minor segment. 

120° 2 25 ' ·. ') 
Area of sector : 

360
0 x n x 5 = 3 n = 26.17993878 cm·- Ml 

1 
Area of triangle AOB = 2 x 52 x sin120° = 10.82531755 cm2 Ml 

Area of minor segment: 26.17993878 - 10.82531755 

= 1535462123 ~ 15.4 cm2 (3sf) Al 

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

(c) Find the probability that a point is drawn in the minor segment. 

Give your -answer to 3 decimal places. 

rr x 25 = 78.5398 1634 cm2 Ml 

15.35462123 
Probabilty: 

78
_
53981634 

= 0.1955011094 ~ O.l 95(3dp) Al 

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

HGV Sec 4NA Mathematics Preliminary Examination P1 2022 
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Compound int6r6Jt 

Mem'I.D'ation. 

M:zthemarical F or~lae 

Total anD'Ull.t = P (1 + __c__)"" 
• · 100 

Curved swf a.ce aiea of a oon? = 11; rl 

$11:tfa~ area.of a sphere= 41.r r 2 

l 2 
Volume of~ cone= :-n- r h 

3 

4 3 
Volume of a sphere = - n- r 

3 

A:rea of~le ABC = l.absirL C 
2 

Arc :ngth = r8,, w 1-..et-e- 8 is in r~ians 

1 . " 
Sector ~a: :::; -r 'I. 8, w heie :-8 is in radians 

2 

a ,. .. b f 
--=--=-. -

Mean= ·ifx 
"Bf 
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Section A (52 marks) 

Answer all the questions in this section. 

1 The diagram show triangle PQR with PR = 40 cm, PQ = 30 cm and QR = 50 cm. 

p 

~an 

R SO cm Q 

(a) Determine if triangle PQR is a right-angled triangle. 

40 2 + 302 = 2500 

50 2 = 2500 Ml 

Since 502 = 402 + 30°, by the converse of pythagras' theorem; triangle 

PQR is a right-angled triangle. Al 

(b) The line PQ is produced to a point E. Find the value ofsin RQE. 

40 4 

[2] 

SO =s Bl Answer ............................ [l] 

2 A cat was found at the top of a tree that is 3. 5 m. 

A 5 m ladder is placed on the tree to help bring the cat down. 

(a) Wfo1.t is the angle .of elevation of the cat from the ground? 

,, 3.5 
sine ·= -s 

Ml 

8° = 44.427004 ~ 44.4°(ldp) Al Answer .......................... [2] 

(b) Find th~ disbi.nce of the foot of the ladder t9 the tree. 

By Pythagoras' Theorem; x = ...jsz _ 3.52 

52 = x 2 + 3.52 Ml 

x2 = 52 
- 3.52 

X = 3.570714214 

x ~ 3.5Tm(sf)Al 

HGV Sec 4NA Mathematics Preliminary B<aminatioh P2 '.2022 
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J A pla ygri:Jund is draw1t in a map totl'Le sea.le of 1 : 175. 

(a) A slide and swing are 2. 5 cm. apnt on the map. 

Find the ac mal rnst@c e bet11113 en the slide and swing. 

1cm ~· l.75m 

2,5 Cm~ 1, 75 X ·~~.5 = 4, 375.m Ml, /.Al - exa::t 

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

(b) The actual playgm und has an area of 28 o • m2
. 

Find the area on the map. 

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

4 

(a) R.earrarige the fonnvla to make b the subject 

9r 2(b+ '.I.)== a M1 

Answer b = ..................... '. ..... [2] 

(b) Hence or otherwise; fmdt he -value of b when c1 = 3 O O and r- = 4, 5. 

L.e~)"tiur.~ras ·a ratiqnall'llJXtfu~r. 

300 . 
b = 9(4 ;$}2 "'" 1 M1 - shQw.rubsW:ucton 

157 
b =243 Al 

I-IGVSe¢ANPt, Mathematic:$ F'reliminar~·E:xam_itiation P2202? 4 
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5 This is a front view of a house. 

□ □ 2.Srad 

6m 
90 cm 1.2m 

5 m 
Front view of house 

(a) The house has width 5 m and height of 6 m. 

The door is similar to the front view of the house. The width of the door is 9 0 cm. 

CalculaJe the height of the door. Give your answer in metres. 

h 0.9 
6=5 

0.9 
h=-X6 

5 

h = 1.08 rn Al 

(b) The owner is going to build an automatic shade. 

The angle Qf the. shade when fµlly opened is 2.S rad . It has:a·radiu& of l ;2 m . 

If the shade takes a minute to completely open, whatis the speed A-twhlch itoperrs? 

Give your answer .in metre peni:econds. 

Arc length: 1.2. x 2.5 = 3 m Ml 

Speed = 
6
~
0 

= 0.O5 m/s Al 

Heqvsee 4NA Matn~rnatics Preli1T1.inary Examination P2 2022 
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6 Jacky and fa1nily are going for a holiday to Ja pm. 
He v;,ould like to c haJige S $ 3250 to J a:p9.nese Yen(¥). 

(a) Ifthe exchange rate is S $ 100 : ¥9885. 24, how much Ja pmese Yen will Jacky get? 

S$100 . Ten %B5,L!3 

.9BB5 .24 
5$3250: • 1

00 
:x: 3250 = Ten 321270 .3 ~ Ten 3212 70.30 (2 dp) Ml, Al 

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

(b) In Jai:an, Jackysa.wa vnltage radio selling at¥ 2.5 000. There was a discount of 2Ct/.). 

Calculate how much Jacky vtill need to P9-Y for this vilrtage radic1. 

100% : yen 25 000 

25000 
BO%: lO~ .x BO = yen 20. 000 Ml,Al 

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

(e) Vilhe n he returned to Singaµire, he roid w. vintage radio tc anotne r friend af S$ JOO 

11te·· exCh?,nge Iate was ¥100 .: S $1.05. Did he sell it at a profit or loss? Justify y,:iur 

a.."15Vil3 r with working. 
re11. llJO : S$1.05 

••. .. . 1.05 
Yel"I. 20 000 = -x 20 000 = $210 Ml 100 • 

Answer Ife ooldit a.ta ., ................ [2J 

(d)Calculate the amounthe. prid.mSingaµire dollars asa percentage of the price he sold 

tohis.friend. QiyP,.y,:iur 8.l)S~i- tothe ~a.rest percerdage . 

...4,nSHJe r ............ : ..... '. ........... % [2] 

HGV S e(AN A Mathern a tie$ • Pt elimi ar/Exa ~in d!:io rt F':2 202.4 
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7 The total cost for y number of mouse pad is $100. The number of thumb drive is 3 less 

than the number of mouse pad. The total cost for all the thumb drives is $170. 

(~) Find in term of y the cost of 

(i) orie mou<ie pad, 

100 
Bl 

y 
Answer $ . .... ........................ [l] 

(ii) one thumb drive. 

170 
(y- 3) Bl 

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

(b) The total costfor one moqse paq and one thumb qrive is $15 . 

Write down an equation in y and show that it simplifies to y 2 
- 21y + 20 = 0 . 

100 170 
7+ (y-3) = 15 Ml 

lOO(y - 3) + 170y 
y(y-3) = 15 

10Oy- 300 +170y = 15y(y- 3) Ml 

270y -300 = 15y2 -45y 

0 = 1Sy2 - 270y ~ 45x + 300 

15y2 
- 315y + 300 = 0 

y 2 - 21y + 20 = 0 (Shown) A1 

(c) Solve y 2 - 21:y + 20 = 0. 

y2 
- 21:Y + 20 = 0 

y = 1 or y == 20A1 

-y 
-20y 
-21y 

Mlfor factorisation 

[3] 

{y-1)(y- 20) = O Answer y = .. . ....... , ...... or ....... ....... [2] 

(d) Explain. why one of the answer cannotbe. a.cc'.epted. 

Answer . When 1 subtract 3 it will get a negative number. The number of 
pointer cannot be negative. Bl 

HGV Sec 4NAMathematics Preliminary ~atninationP22022 
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8 (a)Completethetableofvaluesfory = zx + 1. 

X -1 0 1 2 3 

y 1.5 2 3 5 9 

(b) Draw the graph of y = z x + l for -2 :::; x ::; 4. 

4 points plotted correctly: Bl 

All points plotted correctly : BZ 

Smooth graph drawn: Bl 

(c) By drawing a suitable line, find the value of x when zx - 2 = 0 . 

zx - 2 + 3 = 3 

z x + 1 = 3 

y = 3 Bl - draw line on graph 

X = 1 Bl 

4 
17 

[2] 

[3) 

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

(d) By drawing a suitable tangent, find the gradient of the curve when x = 2 . 

10-1 
---= 2.727272727 R::. 2.73(3sf) Bl 
3.8 - 0.5 

Draw tangent on graph---- Bl 
Answer x = ...... ... .. ............... [2] 
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9 The following shows some information on an online shopping portal. 

Mrs Tan is a dance teacher and she is looking at the follo\\-ing costumes to be bought for 

her dancers. 

Item 

Solid Hem 
Dress 

Review : 4 * 

Cotton blouse 

Review: '3:4 * 

Pahts 

Review:5 * 

Maxi Skirt 

Review: 5 * 

Price Colours and Size 
$ 15.90 Colour: Black, White, 

Pink and Blue 
SPECIAL: White piece 

7. 7 sales: $10 now Size: XS, S, M, L 

( 10% off for more than 
IO pieces for all colours) 

$9.00 

(Buy 4 g~t one free) 

$12.00 

$20 

Discounts 

Colour: Pink, Blue, 
Green, Black and White 

Size: XS, S, M, L 

Colour: Green and 
Beige 

Size: XS, S, M, L 

Colour: Pink, Blt1e an 
Brown 

10% off 15% off: 20% off 
On orders of $60 and Ort orders of $200 and On orders of$300 and 

above. a,bove. a,bpve, 
Points deduction livery 100 ooints ~ $lb deduction. 

All vurchases final cost will be round tlQWn to the nearest dollars 

SlandJtrd ( > 2 weeks ) .Express 
$2.00 

Shipping 

(Shipping cost is based on 
• final cost) 

Ft:ee with pµr~hases .abo\'t 
$150 :afte-r any discount. 

.Fre~ with ·purnhru::;es:al>Qve 
$2b0 after discount. 
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(a) Iv1rsTan needs to buy 5 pieces of each colour for the solid hem d.re ss and she needs it 

to be delivered within 2 ,:i:reeks. She has 300 roints that she can use for deduction. 

Calculate the total cost for these dresses to be shipfed over. 

White colour: $10 x S = $5.0 

Ocher cofours: $15.90 X 3 co four ·XS pieces each co1our = $238..50 

Total: $50 + $238 50 = $288,50 Ml 

Discountt1ri. pri1:e for ri.,ess: 90% X $2388. 50 = $259.65 Ml 

Discounted p,ti:e fo', cme,$200: 85% x $259. 65 = $220.7025 Ml 

Mmw; th.e points rt.eduction: $22Cl 7025 -$30 = $190, 702S ~ $190 Ml 

Total p1us express sh.tpping cost: $190+ $2 = $192 Al 

Answer $ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [5] 

(b) Ivirs T alt have a balance budget of $200. She wowd like to purchase 5 pink cotton 

blouse, 5 green p:1.nts and 5 blue maxi shrts . . She has no more points to de duet after 

the pu.tchase of the solid hem dress aitd she is :notin a hiiny to receive these items. 

Willthe.budgetbeenoughforthis purchasa? Vihatis the totalcostforthis purchase? 

Justify 90ur answ-er with ,izorking. 

S blouse: $9 x 4 = $36 

Spants: _$12 xS == $60 

S Ma.xi .s.ldrts = $20 X ~ = $100 

Ml-the-cotton bJ.a.usi:! 1n x y 40R.any one ofthi:! itemamount is-correct 

Tota.1:$36 +i6o +$100 =$196 Mt 
Dtscoutltect pticJ for o-t1 er$60:903/.:, x$196 = $176,40 ~ $176 Al 

Ffeef?-t,rpptn:g 

An;swer .......... the budget is enough, . the rotal cost for this purchase is $ ........ ... .... . ..... [3] 
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Section B (8 marks) 

Answer one question from this section. Each question carries 8 marks. 

10 The following shows two radio towers Ob and Os on level ground. 

North Tu·~ 
~ it 

The radio tower are the centre of two circles. 

The large circle has centre Ob and radius 10 m. 

The small circle has centre Os and radius 6 m. 

The two circles touches at point X and WX is the diameter of the large circle. 

XW is patallelto 05 8. 

(a) Given that angle WX05 = 125", calculate the distance betweenthe centre of both the 

circles. 

Let y be the distance between the two centre. 

By cosine rule: 

y2 = 102 + 62 -2(10)(6)cos125° Ml 

y 2 = 136 - 120cos1259 

y 2 = 204.8291724 

y = ✓204.8291724 

y = 14.31185426 ·~ 14.3 m (3sf) Al 

Answer ..... .................. ..... m [2] 
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(b)A i:erson is located somewhere on the larger circle. He is · 12 m.from i:oint wand 

16m away from PJint X. Determine which pm of the circle is this ~rson located. 

20 2 :=.400 

16 2+ 122 := 400 M l 

Since 202 := 16 2 + 12 , 

by the r::oni:ierse of 

pytha,goras theorem., 

W PX is 11 ri,g~,t ~ 

r:rn.,g. le ri. trfan.g le. A 1 

Theperson is on the circumference 

ofthe large Cin:le becau~e angle in a 

semi c lrcJe is 90 deg. Al 

By Cogne rnle: 

202 := 16 2 + 12~ - 2(10)(12)r::os61 

400 := 256 + 144 - 384r::os61 

0 := -384cos61 

[2] 

(c) A i:oint A is located on · the ci:rc urafere nee of the Jmaller c itcle. ,1E is the diame.te r of 

the small circ~. Find angle XAB .. Give refiSotts for yDUf ~rers. 

r:rn.,g.}eX0;i. := ;1.80'" - 125'"' =- 55· Ml (inta..n,gle,XW//OsB) 

• . ·.. s!a' 
angle XAB == --- == 27. 5"' Al (angle at centre istvvice angle at circumference) . z 

Correct reason - M 1 

.... ....... .. .... .. .. ...... • [31 

(d) Given tha:t W is:·the NorthofJ'; find the breaing of X from. the centre. oft he small 

circle .. 
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11 (a) A botanist measured the height of trees in the park A. 

The cumulative frequency diagram shows the distribution of the height in metres. 

60 

58 

50 

43.5 

'I 

l-
g- 4Qt-t-+-H+H-+H-H-++-+-+++-+-t-+++++H-t-----+-l-+Hf+HH+l-++-!-+++++++++·;I~ +!n+·-+++++++-tl·+lf+++-H-HH-H-++++H++++t+tt+t++ 

~ 4-- I 

i nctttttittt~tti·~r~·ti-~ 
H-+-H--1--H-+-oi-++-<-++-+-+++-+++++++++-+-+-+-++-,f-++-<1-++t--+++-++-<-+-!- -+t ~ -

20 

14.5 

.I-

:~ ~ m ·~FF 
::ij ±f 

lQt++t++-1-++-'H-H-++-+-++++++·--HJ+·++i-+tr'l-tt+➔+..J..+~i~rl-,H-+-~rH--+-t-;-+-t' ~➔-+'-H-1-r++•H'-rH++ 

=L_. 
-1 , ~>--H4-+-H-+>!'+-,l -f:;::-, :::i'i:::-.::--.::.. ... .::--'-++.; -'-LL_' H-t·H-+i-+-H--++++++++++-++,t-++<f+-
-.;;:r, :;< '1++1c='H+,.,+

0

+. -r++' -+-H+H+++++-!-+i-H
0

'-H
1

~H,H-++++TTTH-H-++H'rrr1-+HH-+;H-H++t-++++++rr 

0 . . . . '. 
·t- rtt + t-

lJsethegraph to find 

(i) the inter...:quartile range, 

75 . 
UQ: 

100
x 58 == 43.5 

25 .· - . 
LQ: - X 58 = 14.5 

• 100 

UQ height: 2.825 

LQ height: 1.957 Ml-find.either UQ or LQ 

7 
interquartile range: :t825 - 1.95: = 0.875 at~ AI 

8 

(ii) the number of trees that are.·more than 2.15 m. 

Trees lessthan 2.15 n, : 19 

Tre¢s rnor,e than 2:;15 m: 58 -19 = 39 Bl 

Answer ... ........ ...... ... .... .... .... [l] 
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(iii) The box-and-whisker plot shows the height of trees in ParkB. 

Explain how the hape of the cumulative frequency diagram will differ as 

compared to the shape of the cumulative frequency diragram of ParkA. 
i. 

I 
I 

I 

I 

0 ' I I 

~ r 
I r 

I I' .1 I I 

Answer • • • As the lower quartile is lower than Park A, the graph will be on the left side of 

original graph. Both median are the same hence it will pass through the same 
median. As the upper quartile is larger than Park B, the graph will be to the 
right of the original graph. Park B graph will also end at the same point as the 

original graph. Bl 
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O>) Box ~4 !ta~ 3 cards with the Aumoet 2, 3 i:ma s. 

BoxB _he:ve 4caids 111i.ih the nurobef 1; 3, 5 cmci 7: 

(i) Complete the table below to show the i:ossilile SU![)S. 

Bo:xB 

+ 1 ·3 s· 7· 

2 3 5 7 9 
Box A 

3 4 6 8 IO 
.. 

~ 6 8 IO 1,2 

Tuition 
Filrl the mnbabilitythatthe sum of tw.P c • • number. 

• r -~ - 3 ·_ 1 , Wl t 
- · ·=- B1 
12 4 

[2] 

. . [1] ,rr : . : ....... : .. . .. . : . : .. . :. : .. : .:. 

(iii) Filrl the JllDb&bilitythaithe sum 6t the the· mro cards is.greater than 'ol2. 
, , ' / 

o Bi 
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