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MATHEMATICAL FORMULAE 
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1. The diagram, which is not drawn accurately, shows points A, B and C with coordinates 
(−4 , 2), (5 , 5) and (𝑝 , −3) respectively. AB intercepts the y-axis at R.  

                                    
 

 (a) Find the coordinates of R. 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (a) ……………….…… [3] 

 

 (b) Given that the length of AC is √50 units, find the value of p. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (b) ……………….…… [3] 
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2. During a sale, candy is sold at $x per 100g. 

 

 (a) Valarie has $5 to spend on candy. Write down, in terms of x, the mass of sweets that she 

can buy. 

 

 

 

 

 

 

 

Answer (a) ………………… g [1] 

 

 (b) After the sale, the same type of candy is sold at $(x + 0.8) per 100g.  

If Valarie is to spend $5, write down, in terms of x, the mass of sweets that she can buy. 

 

 

 

 

 

 

 

 

Answer (b) ………………… g [1] 

 

 (c) Given that she can buy 25g less candy after the sale, form an equation in x and show that 

it reduces to  5𝑥2 + 4𝑥 − 80 = 0.                                                                                     [3] 
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 (d) Solve the equation  5𝑥2 + 4𝑥 − 80 = 0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (d) x = …………………..……… [2] 

 

 (e) How much does 100g of candy cost after the sale? 

 

 

 

 

 

 

 

 

 

Answer (e) $..………………………….… [1] 
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3.  ABCDEFGH is a regular octagon with centre O and each side is 6 cm.  

 

 

                                                

 

 

 

 

 

 

 

 

 

 

 

 

Find 

 (a) ∠GHE,      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Answer (a) ………………0 [2] 

 

 (b) ∠ODC,     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (b) ………………0 [2] 

 

6 cm 
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 (c) Area of ABCDEFGH. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (c) ………………cm2 [3] 

 

 (d) If ABCDEFGH is the base area of a prism of height 18 cm, find the volume of the prism.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (d) ………..……cm3 [2] 
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4.    (a) Without using a calculator, show which number is smaller, 319  or  96 ?                           [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) 
Show that the quadratic formula  𝑥 =

−𝑏±√𝑏2−4𝑎𝑐

2𝑎
  can be written in the form 

 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 where a ≠ 0.                                                                                        [3] 
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 (c) 
Simplify   

1−9𝑥2

27𝑥2𝑦
×

(3𝑥𝑦)2

3𝑥−1
 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (c) ……………………..……… [3] 

 

 (d) 

Simplify   √(
𝑎

−
1
3

𝑏8 )

3
4

  , giving you answer in positive indices. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (d) …………………..………. [3] 
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5. (a) There are 4 raisin muffins, 5 chocolate muffins and 3 cheese muffins in the box. 

Two muffins are taken out of the box at random without replacement. 

 

(i) Complete the tree diagram below.                                                                         [3] 

 

                
 

Find the probability that  

 

(ii) the second muffin is cheese, 

(iii) no chocolate muffin is chosen. 

 

 

 

 

 

 

 

 

Answer (a)(ii) ……………..…… [1] 

 

 (a)(iii) ………….……… [1] 
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 (b) The diagram shows a logo made up of four sectors. Sectors A and C are identical while 

sectors B and D are identical. The radius of sector A is 4 cm and the radius of sector B is  

6 cm. 

                                         
 

  (i) Find the perimeter of sectors B and D.     

 

 

 

 

 

 

 

 

 

 

Answer (b)(i) ……….…….…cm [2] 

 

  (ii) Find the area of the shaded regions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (b)(ii) ………….……cm2 [3] 
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6. (a)  In the diagram, A, B and C are on level ground. The bearing of A from B is 1530.  

C is 7.2 m due west of A and ∠BCA = 370 

                                     
  (i) Find the bearing of B from A. 

 

 

 

 

 

 

 

 

 

Answer (a)(i) ……….………0 [2] 

 

  (ii) Find the distance AB. 

 

 

 

 

 

 

 

 

Answer (a)(ii) …………...… m [2] 

 

  (iii) A pole, 3.8 m, is standing vertically above C. Find the angle of elevation of the    

       highest point of the pole from A.  

 

 

 

 

 

 

 

 

 

 

 

Answer (a)(iii) …………….…0 [2] 
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 (b) The diagram below shows two identical circles that intersect at B and E.  

∠FAB = 870 and CD = 10 cm. P is a point on BC produced such that CP = 12.3 cm. 

                   
  (i)   Find the ∠BCD. State the angle properties of circles used. 

 

 

 

 

 

 

 

 

 

 

Answer (b)(i) ………….……0 [2] 

 

  (ii)  Is AF parallel to CD? Justify your answer.                                                                 [2] 

 

 

 

 

 

 

 

 

 

 

  (iii) Find the length of DP. 

 

 

 

 

 

 

 

 

 

Answer (b)(iii) ………….… cm [2] 
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7. The table below shows the price of admission tickets to the Zoo, inclusive of 7% GST. 

 

 

 Adult Child Senior Citizen 

Standard ticket $48 $33 $20 

Online ticket Non-peak days – 10% discount 

Peak days – 5% discount 

 

 

The matrix, S, shows the price of a standard ticket for adult, child and senior citizen. 

 

𝐒 =  (
48
33
20

) 

 

 

 (a) Evaluate the matrix  𝐏 =  𝐒(0.9 0.95) 

State what the elements in the second column represent. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (a) 𝐏 = ………………..…….……… [2] 

 

 

 

 

Elements in the second column represent:  

 

 

……………………………….……………………………………………….………..…… 

 

.……………………………….…………………………………………………….....…[1] 
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 (b) The Tan family has 2 adults, 3 children and 2 senior citizens. 

The Lim family has 4 adults, 2 children and 1 senior citizen. 

 

Represent the family members of the Tan and Lim families in a 2 x 3 matrix F.  

Evaluate M = FP. 

State what the elements of M represent. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (b) F = ………………….….…… [1] 

 

 

M = …………………….…… [1] 

 

 

……………..……………………………………………………………………………….. 

 

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

 

 (c) The Tan and Lim families decide to visit the Zoo together. 

Using matrix multiplication, show how much they have to pay together if they visit on 

non-peak and peak days respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (c) $……………………..…… [2] 

    



 

 

Bendemeer Secondary School   

2022 Preliminary Examination / Sec 4E5N / Elementary Mathematics Paper 2 Page 16 

 

8.  The speed-time graph ABCD below shows the movement of a particle in 7 seconds.  

    

 
 

 (a) Sketch the corresponding distance-time graph of the particle.  

Indicate the value on the vertical axis clearly.                                                                  [3] 
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 (b) Sketch the corresponding acceleration-time graph of the particle.  

Indicate the value on the vertical axis clearly.                                                                   [3] 

 

 

 

 

  

 
 

 

 

 

 

 (c) Find the average speed of the particle.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer …………….…… m/s [2] 

 



 

 

Bendemeer Secondary School   

2022 Preliminary Examination / Sec 4E5N / Elementary Mathematics Paper 2 Page 18 

 

9. The position vectors of A and B relative to O are a and b respectively.  

M is the midpoint of OC and AB : BC = 3 : 2. 

 

                         
     

 (a) Express in terms of a and/or b, as simply as possible, 

(i)   𝐴𝐶⃗⃗⃗⃗  ⃗ 

(ii)  𝑂𝐶⃗⃗⃗⃗  ⃗ 

(iii) 𝐵𝑀⃗⃗⃗⃗ ⃗⃗   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (a)(i) 𝐴𝐶⃗⃗⃗⃗  ⃗ = ………………..….…… [1] 

 

(a)(ii) 𝑂𝐶⃗⃗⃗⃗  ⃗ = ……………..……….… [2] 

 

(a)(iii) 𝐵𝑀⃗⃗⃗⃗ ⃗⃗   = …………….……….… [2] 
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 (b) D is a point on OA such that 5OD = 2OA. 

Express 𝐷𝐵⃗⃗⃗⃗⃗⃗  in terms of a and b.  

Hence, write down 2 statements about DB and OC. Show your working clearly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (b) 𝐷𝐵⃗⃗⃗⃗⃗⃗  = …………….…… [1] 

 

 

 

……………………………………………………………………………………………… 

 

……………………………………………………………………………………………… 

 

……………………………………………………………………………………………… 

 

……………………………………………………………………………………………[2] 
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10. The variables of x and y are connectd by the equation 𝑦 = 𝑥3 +
1

𝑥
. 

 

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

x -2 -1.5 -1 -0.5 -0.3 -0.1 0.1 0.3 0.5 1 1.5 2 

y -8.5 -4.0 -2 -2.1 -3.4 -10.0 10.0 3.4 2.1 2 4.0 8.5 

 

 

 (a) On the grid given next page, draw the graph of  𝑦 = 𝑥3 +
1

𝑥
  for  −2 ≤ 𝑥 ≤ 2.               [2]  

 

    

 (b) Use your graph to estimate the coordinates of the turning points. 

 

 

 

 

 

 

Answer (b) ………….…… and ……………….. [2] 

 

 (c)  By drawing a tangent, estimate the coordinates of two points on the graph where the 

gradient of the tangent is 2. 

 

 

 

 

 

Answer (c) ………….…… and ……………….. [3] 

 

 (d) By drawing a suitable straight line, use your graph to solve 𝑥4 − 3𝑥2 − 6𝑥 + 1 = 0.   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (d) x = …………………………….…… [2] 
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−𝟐

 

−𝟏. 𝟓

 

−𝟎. 𝟓

 

−𝟏

 

𝟎

 

𝟏

 

𝟎.5 𝟐 𝟏.5 

𝒚 

𝟒 

𝟐 

𝒙 

𝟖 

𝟔 

𝟏𝟎 

−𝟐

 

−𝟔

 

−𝟒 

−𝟏𝟎

−𝟖
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11. (a) Mr and Mrs Raju bought their 5-room flat in 1981. There were 7 people in the household 

at that time. 

In 2005, they downsized to a 3-room flat as there were only 3 people living together. 

Since the floor area of a 3-room flat is smaller than a 5-room flat, the living space per 

person has decreased for the Raju family. Is this true? 

Show your working clearly to justify your answer.                                                           [3] 

 

HOUSEHOLD SIZE VERSUS FLAT SIZE AND LIVING SPACE PER PERSON 
Period Flat type (a) Floor 

area 

(b) Average 

household size 

Living space per 

person = (a)/(b) 

1980s 3-room 

4-room 

5-room 

Executive 

69 sq m 

105 sq m 

123 sq m 

145 sq m 

 

4.6 

15 sq m 

23 sq m 

27 sq m 

32 sq m 

1990s 3-room 

4-room 

5-room 

Executive 

NA 

100 sq m 

120 sq m 

140 sq m 

 

3.9 

 

 

NA 

26 sq m 

31 sq m 

36 sq m 

2000s 3-room 

4-room 

5-room 

Executive 

65 sq m 

90 sq m 

110 sq m 

NA 

 

3.4 

19 sq m 

26 sq m 

32 sq m 

NA 
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 (b) Mr Raju’s son, Arun, is getting married soon and will be applying for a HDB flat with his 

fiancée.  

Arun and his fiancée earn a monthly income of $4500 and $3900 respectively. 

They are deciding between a Build-To-Order (BTO) flat in Yishun or a resale flat in 

Bishan. 

 

Build-To-Order (BTO) flats are HDB flats where construction will begin only if 65-70% 

of the apartments in the flat have been booked. BTOs have a wait time of three to four 

years from the date the construction begins. It starts with a brand new lease of 99 years.   

 

Resale flats are HDB flats that are currently owned by someone else. They have already 

been lived in for at least the Minimum Occupation Period (MOP), which is typically five 

years. Resale flats do not come with a fresh 99-year lease. The older a flat is, the fewer 

years will be left on the lease. 

 

The couple are deciding between these two flats: 

 

Type of flat  4-room HDB Resale Flat 4-room HDB BTO Flat 

Location Bishan (within 4 km from Mr 

Raju’s flat) 

Yishun 

Lease  Remaining 63 years lease 99 years 

Purchase Price $608 000 $370 000 

Estimated floor area 904 square feet 93 square metres 

 

 

Different types of grant are applicable for resale and BTO flats. 

 

 Resale Flat BTO Flat 

Enhanced 

CPF 

Housing 

Grant  

(EHG)  

 

 

 

 

 

Applicable 

 

Average monthly 

household income 

Grant amount 

S$3,001 – S$3,500 S$60,000 

S$3,501 – S$4,000 S$55,000 

S$4,001 – S$4,500 S$50,000 

S$4,501 – S$5,000 S$45,000 

S$5,001 – S$5,500 S$40,000 
 

Applicable 

Family 

Grant 

S$50,000 for four-room flats or smaller and S$40,000 

for five-room flats or larger. 

 

To qualify, monthly household income must not be 

more than S$14,000 (or S$21,000 for extended family 

applicants). 

 

Not 

Applicable 

 

Proximity 

Housing 

grant 

(PHG) 

$30,000 (if living with parents/children), or $20,000 

(if living within 4km of parents/children).  

 

There is no income ceiling for the PHG. 

 

Not 

Applicable 
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  (i) How much do Arun and his fiancée have to pay if they buy the 4-room HDB 

Resale Flat in Bishan? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (b)(i) $ ……………………….. [1] 

 

  (ii) How much do Arun and his fiancée have to pay if they buy the 4-room HDB BTO 

Flat in Yishun? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (b)(ii) $ ……………...……….. [1] 

 

  (iii) Besides cost, what is another factor that the couple has to consider when deciding 

between the two flats?  

 

 

 

Answer (b)(iii) ……………………………………………………..…………….. 

 

……………………………………………………..…………………………….. [1] 
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  (iv) Does the Resale Flat in Bishan or the BTO Flat in Yishun have a larger estimated 

floor area? 

 

Show your working clearly to justify your answer.                                                 [2]                                                        

[1 metre = 3.28084 feet] 
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 (c) The couple would like to apply for a loan to pay for their flat.  

Assuming that they are getting the 4-room HDB BTO Flat in Yishun with a purchase 

price of $370 000, they can take up a loan of 85% of the purchase price of the flat. The 

repayment period is 25 years. Currently, the interest rate is 2.60% per annum.  

 

The monthly interest is based on the outstanding loan balance at the beginning of every 

month. 

Monthly interest payable = Outstanding loan balance as at the 1st of the month ×
𝑅

12
 

Note: R = interest rate (per annum) 

 

Calculate the monthly interest payable for the first month.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer (c) $.................................. [3] 

 

 
https://www.teoalida.com/singapore/hdbflatsizes/ 
https://www.propertyguru.com.sg/property-guides/what-is-a-bto-flat-2-6515 

https://www.propertyguru.com.sg/property-guides/the-ultimate-guide-to-buying-an-hdb-resale-flat-12568 

https://www.99.co/singapore/insider/hdb-grants-for-couples/ 

https://www.hdb.gov.sg/cs/infoweb/residential/servicing-your-hdb-housing-loan/loan-matters/interest-rate 

 

 

End of Paper 
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Answers for checking  

1(a) (0, 3
1

3
 )  (b) 𝑝 = 1     2(a) 

500

𝑥
  (b) 

500

𝑥+0.8
   

2(d) x = 3.62   or    -4.42 (e) $4.42  

3(a) 45º   (b) 67.5º  (c) 174 cm2  (d) 3130 cm3   

4(a) 96 is smaller (c) 
−𝑦(1+3𝑥)

3
    (d) 

1

𝑎

1

4𝑏6

 

5(a)(i) 
3

11
  ;  

5

12
  ;  

5

11
  (ii) 

1

4
  (iii) 

7

22
 

  (b)(i) 30.3 cm   (ii) 6.58 cm2 

6(a)(i) 333º  (ii) 4.40m  (iii) 27.8º 

  (b)(i) 93º  (ii) Yes   (iii) 15.4 cm 

7(a) (
43.2 45.6
29.7 31.35
18 19

) ; Price of tickets for adult, child and senior citizen respectively for peak days 

  (b) F = (
2 3 2
4 2 1

) ; M= (
211.5 223.25
250.2 264.1

);  

Elements in M represent the cost of tickets for each family on peak and non-peak days respectively 

  (c) (461.7 487.35) 

 

8(c) 6.71 m/s 

9(a)(i) 
5

3
𝐛 −

5

3
𝐚  (a)(ii)  

1

3
(−2𝐚 + 5𝐛)  (a)(iii) −

1

3
𝐚 −

1

6
𝐛 

  (b) 
1

5
(−2𝐚 + 5𝐛)  DB and OC are parallel . or   𝐷𝐵 =

3

5
𝑂𝐶 

10(b) (0.75, 1.8) and (-0.75, -1.8)  (c) (1, 2) and (-1, -2)  (d) x = 0.15 (Accept 0.1 to 0.2) 

11(a) Not true   (b)(i) $488 000  (ii) $320 000   

   (b)(iii) Proximity to work place / Amenities in the area / Accessibility to public transport / Other    

                   reasonable answers       

   (b)(iv) The BTO flat in Yishun has a larger estimated floor area. 

   (c)  $681.42                                                                             

 


