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1 (a) Expand and simplify (4x – 1)2 – (8x + 1)(2x – 1). 

 

 

 

 

 

   Answer (a)___________________ [2] 

 (b) Simplify  2
32

4
5
2 x

x
x , giving your answer in the form axn , where a and n are  

  rational numbers. 

 

 

 

 

 

   Answer (b)___________________ [2] 

2 (a) The area of Singapore is about 710 km2. Express the area in square metres, giving your 

answer in standard form. 

 
 
 
 
 
 
 
 
 
 
   Answer (a) __________________ [2] 

 (b) 2019.04 = 2 103 + 1 10 + 9 10m + 4 10n, where m and n are integers. 

   Write down the value of m and n. 

 

     
   Answer (b) m = ___________ ,n = _____________ [2] 
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3 (a) Solve  
mm
132

2 . 

 
 
 
 
 
 
 
 
 
 
 
   Answer (a)____________________[2] 
 

 (b) Hence solve 
)13(

13
)13(

2
2 yy

. 

 
 
 
 
 
 
 
 
 
 
 
   
  
   Answer (b)____________________[2] 
 

4 An interior angle of a regular hexagon is three times the size of the exterior angle of  

 another n-sided regular polygon, Find the value of n. 

 
 

 

 

 

 

 

 

   Answer ______________________[2] 
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5 The number 2200, written as the product of their prime factors, are 23 52 11. 

 (a) Express 5880 as the product of its prime factors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Answer (a)____________________[2] 
   

 (b) Hence write down the greatest integer that will divide both 2200 and 5880 exactly.  

 

 

 

 

 

 

 

   Answer (b)____________________[1] 
 

 (c) Write down the smallest integer k, such that  
k

2200  will give a whole number.   

 

 

 

 

 

   Answer (c)____________________[1] 
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6 Four points lie on a line segment such that AB : BC = 1 : 2  and BC : CD = 8 : 5. 
 
          
 
 
 
  
  
 
 
 (a) Find AB : BD.   
 
 
 
 
 
   Answer (a)____________________[1] 
 
 (b) If A represents the number  –7 and D represents the number 98.4, find the  

  number that is represented by C.    

 

 

 

 

 

 

   Answer (c)____________________[2] 
 

7 (a) Factorise 4x2 – 28xy + 49y2 completely. 

 

 

 

   Answer (a)____________________[2] 
 

 (b) Given that 4x2 – 28xy + 49y2 = 0, express x in terms of y. 

 

 

 

   Answer (b)____________________[1] 

A C D B 
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8 The number of days some students were late for school was recorded in the table as follows. 
 

Number of days late 0 1 2 3 4 5 
Number of students 13 9 7 x 8 4 

 
 (a) Write down the largest possible value of x if the mode is 0 days.   
 
 
    Answer (a)____________________[1] 
 
 (b) Find the smallest possible value of x if the median is 3 days.    
 
 
 
 
    Answer (b)____________________[1] 
 
 
 (c) Find the value of x if mean is 2.         
 
 
 
 
 
   Answer (c)____________________[2] 
 
 
9 An open field has an area of 112.5 km2. It is represented by an area of 18 cm2 on map X.  

 (a) Find the scale of the map in the form 1 : n.     

 
 
 
 
 
 
 
   Answer (a)____________________[2] 
 
 (b) Map Y has a scale of 1 : 400 000. A road is measured 2.4 cm on Map X. 

  Find, in centimetres, the length representing this road on Map Y.    

 

 

 

 

 

   Answer (b)____________________[2] 
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10 The volume of cylinder A of radius r cm and height h cm is 360 cm3. 

 (a) Find the volume of cylinder B of radius 2r and height h
3
1  cm.    

 
 
 
 
 
 
   Answer (a)____________________[2] 
 
 (b) Cylinder C is similar to cylinder A. If the radius of cylinder C is 0.5r cm, find the  

  volume of cylinder C.    

 

 
 
 
 
 
 
 
 
   Answer (b)____________________[2] 
 
 

11 (a) The sketch represents the graph of y = xn. Write down a possible value of n.      
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

   Answer (a)____________________[1] 

y 

x 
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(b) Write down a possible equation for this graph.      
 
 
 
 

 

 

 

 

 

 

   Answer (b)____________________[1] 
 

12 (a) On the Venn diagram, shade the set 'BA . [1] 
 

 

 

 

 

 

 

 

 (b)  = {x : 0 < x  30} 
  M = {x : x is a perfect cube} 
  N = {x : x = 2k + 1, k integer} 
  Find (M  N ).  
 

 

 

 

 

 

   Answer ______________________[2] 

1 

y 

x 

A 
B 
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13 A bookshelf contains 20 fiction and 5 non-fiction books. 

 (a) Write down the probability that a book drawn at random from the bookshelf will be  

  non-fiction.    

   Answer (a)____________________[1] 
  

 (b) Given that p non-fiction books are added to the bookshelf such that the probability of 

drawing a non-fiction book is 0.5, find the value of p.     

 

 

 

 

 

   Answer (b)____________________[2] 
14 Regina exercises on Tuesdays and Fridays. 

 On Tuesdays, she jogs for 40 minutes and sprints for 15 minutes. 

 On Fridays, she jogs 10 more minutes and sprints 5 minutes less. 

 This information can be represented by the matrix R = 
510

1540
. 

 (a) Regina’s jogging speed is 8 km/h and her sprinting speed is 10 km/h. 

  Represent these speeds in a 2 1 column matrix S. 

 

   Answer (a) S =  ________________[1] 

 (b) Evaluate the matrix P = 
60
1 RS. 

 

 

 

 

 

   Answer (b) P = ________________[2] 
  

 (c) What is the distance covered on Fridays? 

 

   Answer (c)____________________[2] 
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15 Theresa weighed 7 oranges in a supermarket. 

 The mean mass of the oranges was 138 grams. 

 The standard deviation of the masses of the oranges was 4.29 grams. 

 The scales in the supermarket was faulty. 

 The correct mass of each orange was 15 grams more than what Theresa has recorded. 

 Write down the correct values for the mean and standard deviation of each orange.   

 

 

 

 

 

    Answer          mean = _______________ [1] 

                                                                    Standard Deviation = _______________  [1] 

  
 
 
16 The number of goals scored by 2 soccer players, Fati and Bala, in 6 matches are listed below. 
  

Fati 2 1 3 2 3 1 
Bala 5 2 2 0 0 3 

 
 One of them has to be selected for the national team. Who should be selected? 

 Justify your answer with clear working. 

        
 
 Answer_____________________________________________________________________ 

 ___________________________________________________________________________ 

 ________________________________________________________________________[2] 
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17 Given that u = 
2

8
 , v = 

6
2

 and w = 
p

16
.  Find  

(a) u – v  ,  
 
 
 
 
 
 

   Answer (a)_____________________[2] 
 

(b) 2v + u. 
 
 
 
 
 
 

   Answer (b)_____________________[1] 
 

 
18 The force (F units) between two particles is inversely proportional to the square of the 

distance (x units) between them.  

 When the distance between two particles is x, the force is F. When the distance is reduced to 

0.5x, what is the ratio of the force to the original force?     

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Answer _____________________ [2] 
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19 The point R  is such that QR = 
4
2

.    It is given that RS  = 
h
12

. 

 Find the two possible values of  h  which will make PQRS  a trapezium. 

 

    

 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

   Answer _____________________ [2] 
 

P

Q
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20 (a) Solve the linear inequalities  5.7)4(314
3
4 xx  and represent their solution  

  on the number line provided. [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 (b) Hence, write down the smallest integer which satisfies 5.7)4(314
3
4 xx . 

 
 
   Answer (b)____________________[1] 
 

21 A man invested $7600 in a fund that pays 2.8% compound interest per annum, compounded 

every half-yearly. Calculate the total amount of money he has at the end of 4 years, giving 

your answer correct to the nearest 10 cents. 

 
 
 
 
 
 
 
 
 
 
 
 
   Answer _____________________ [2] 
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22 The letters of the word ‘RESILIENCE PACKAGE’ are pasted onto 17 plastic balls, one letter 

on each ball and they are then put into a box. A ball is drawn at random.  

 If it is a ball with a consonant, it is put back into the box and a new ball is drawn. 

 If it is a ball with a vowel, it is NOT put back into the box and a second ball is then drawn.  

(a) Complete the tree diagram. [2] 

 

 

          First ball      Second ball 

 

         

       

 

      

    

     

           

 

                

 

        

      

         

         

 

 

 

 

 

 

 

 

 

 

 

 

(   ) 

(   ) 

Vowel 

(   ) 

Vowel 

Consonant 

Consonant 

Consonant 

Vowel 

(   ) 

(   ) 

(   ) 
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(b) Calculate the probability that two vowels are drawn.       

 

 

 

 

 

 

 

 

  Answer (b)___________________[1] 

 

23 Ada draws this graph to show the happiness index of her country for the last 4 years. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

State one aspect of the graph that may be misleading and explain how this may lead to a 

misinterpretation of the graph. 

 
 

 Answer_____________________________________________________________________ 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ________________________________________________________________________[2] 

 
 

2013 2014 2015 2016 

Annual Happiness Index 

8.8 
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24 In the triangle ABC, D and E are points on AB and AC respectively such that 

 ADE = ACB. 

  

 

 

 

 

 

 

 

 

(a) Show that triangle AED and triangle ABC are similar. 

 ___________________________________________________________________________ 

 ___________________________________________________________________________ 

 ______________________________________________________________________ [2] 

 Given that AD = 8 cm, DB = 4 cm, AE = 6 cm and EC = x cm, find 

(b) the value of x, 

 

 

 

 

    Answer (b)____________________[1] 

(c) the area of triangle ADE : area of quadrilateral BCED. 

 

 

 

    Answer (c)____________________[2] 

A B 

C 

E 

D 

x cm 

8 cm 

6 cm 

4 cm 
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25 (a) Express y = x2 – 6x + 4  in the form y = (x – a)2 + b. 

 

 

 

 

 

   Answer (a)___________________ [2] 

 (b) Hence sketch the curve y = x2 – 6x + 4, indicating clearly, the points of intersection 

  with the y axis and the turning point.   [2] 
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Answer:

1(a) – 2x + 2 (b)

2(a) 7.1 x 108 m2 (b) m = 0, n =  – 2

3(a) , –1 (b) , 0

4 9

5(a) 23 x 3 x 5 x 72 (b) 40 (c) 22

6(a) 4 : 13 (b) 67.4

7(a) (2x – 7y)2 (b) x =

8(a) 12 (b) 18 (c) 7

9(a) 1 : 250 000 (b) 1.5 cm

10(a) 480 cm3 (b) 45 cm3

11(a) any negative odd integer (b) any exponential equation

12(a)

(b) {1, 27}

13(a) (b) 15

14(a) (b) (c) km

15 Mean = 153 g, SD = 4.29 g

16 SD of Fati = 0.816, SD of Bala = 1.73, Mean of Fati = Mean of Bala = 2

Select Fati as he is more consistent in his score.

A
B

12(a)

(b(bb(b(bb(b(bb(b(b(b(b(bbbb(bb(b(bbb(bb(bbb(bb(b(b(b((((( ))))))))))))))))))))))))))))))))))))) ananannnannnnannanaaaaaaaaa y yyyyyyyyyyy expooooooooooooooooooooooooooneneneneneneneneneneneeneneneeeeeeeeeeeeeeeeeeentiall equatitiiionononon

AAAAAAAAAAAAAAAAAAAAAAAAAAAA
B
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17(a) 10 units (b)

18 4 : 1

19 10, – 4

20(a)

(b) – 1

21 $8494.10

22(a) , , , , , (b)

23 Scale was not state in the question. 

Height of similey face or area of similey face could be used to represent the readings from 
each year which may lead to misinterpretation of data.

24(a) EAD = BAC (common angle)

ADE = ACB (given)

Triangle ADE is similar to triangle ACB (AA similarity test)

(b) 10 (c) 1 : 3

25(a) (x – 3)2 – 5 (b)

4 

(3,  – 5)  

6.5– 1.2

ley faceceeeeeeeeeeeeeeeeeeeeceeccceee cccccccccccccccoulddd bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbee eeeeeeeeee eeeeeeeeee e e eeee e eee e eeee ususususuuuuuususususuuuuuuuusususususususususususususususususussededededededededededededededededededededededededededededededededededededededededededdddddddd tttttttttttttttttttttttttttttttttttttttttttttttttoo ooooooooooooooooooooooooooooooooooooooooo rrrrepreesesesenenenent tt the readings
sinterrprprrprrrrrprrprrrrprprprrrrrprrprprrprprrprprprprprprprrprprprprppppppppppppp eteeeeeeeeeee ation n nnn nnnn n n nnn n ofofofofofofofofofofofofofofof ddddddddddddddddddddddddddddddddddatatatataatatatatatatatatattatatttttatttttttttatttatttaatattaattatattaatttttttttttttttttttttttttttaa.a.aaaa.aa..aa..aaa..a.a.a.aaaa.a.a.aa.aaa.a.a.aaaa.a.a.a.a.aa.a................aa...

mmon anannnnnannnnnnnnnnannnnanannnnnnnnnnannnanananglglglglglglglglglglglglglgllglglglglgllllllllgggggggggggggggg )))e)

ACB (giveneneeeneneeeneeeeeeneeeneeeneeneeeneeeeeeeeeee )))))))))))))))))))))))))))))))))))))))

iangle ADDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDEEEEEEEEEEEEEEEEEEEEEEEEEEEE is ssssssssssssssimimimimimimimimimimmmmmilarararararararaaarararaaaaraaaaaaaaarararaaa tttttttttttttttttttttttttttooooooooooooooooo trtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtriaiiaiaiaiiaiaiaiaiaiaiaiiiaiiaiaiaiiiiaaiaiaaaaaaaaaaaangngngngngngngngngngngngngngngngngnggngngngnnngngnnngnngnnnnnggglelelllllllllllllllllllllllllllllllllllll  ACBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB (((((((((((((((((((((((((((AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA(((((((((((( siiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimimimimimimimmimimimmimimimmiimimimmmimimimimimiiiimimmmmmmmmmmmm lalalalallalalalalalalalalalalalalaaalllalllalaallarirr ty tesesesest)t)t)t)

) 1000000000000000000 (c) ))))))))))) 111 :::::::::::::: 3333333333333333333333333333333333333333333333333

)2 – 555555 (b( ))
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Mathematical Formulae

Compound 
Interest

Total amount = 

Mensuration

Curved surface area of a cone = lr

Surface area of a sphere = 24 r

Volume of a cone = hr 2

3
1

Volume of a sphere = 3

3
4 r

Area of triangle ABC =

Arc length = , where is in radians

Sector area = , where is in radians

Trigonometry

Statistics

Mean = 

Standard deviation = 

nrP
100

1

Cabsin
2
1

r

2

2
1 r

C
c

B
b

A
a

sinsinsin

Abccba cos2222

f
fx

22

f
fx

f
fx

3

3
r

ngle ABC =
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igonommmmmmmmmmmmmmmeteeeeeeeeeeeeeeeeeeeeeee ry

Stattttttttttttttttttisisisisisisisisisisisisisisisssiiiisissssssssstitittititititittititititititt cscsssssss

CCaaaaaaaabbbbssssiiiin
2222222222222222222222222222222
1

r

2

222222222222222
111111111111 rrrrrrrrrrrr

CC
ccbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

ssssiiiinnnnsssssssssssssssssssssssssssinssssssssssssssiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn BBAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

cbba 2222 bbbb cbb 2bb
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1 The graph cuts the x-axis at A and B and the y-axis at C.

(a) Find the coordinates of C. [1]

At C, x = 0,

Coordinates of C are .

(b) Find the coordinates of M, the minimum point of the curve. [2]

When y = 0,
x- coordinate of M =

y - coordinate of M

Coordinates of M are 

Hence,

(c) (i) find the equation of the line MC, and [2]

Gradient MC = 

                   = 1
Equation of MC :

(ii) the length of the line joining M to C. [2]

Length of MC =

= 1.41 units

inates of M ararararee e e 

on offf ttttttttttttttttttttttttttthehehehehehehehehehehehehehehehhehehehehhhhhhhhhhh llllllllllllllllllllllllininininiininininininininiinininiiininininnnnnnnnnnnnnnnnnnnnnnnne e MCMCMCMCMCMCMCMCMCMCMCMCMMMMMMMMM , andddddddddddddddddd

GrGrGrGGrGrGrGrGrGrGGrGrGrGGrGrGrGGrrrGrGrrGrrGrGGrGrrGGGGGGGrGrrG addieieieieieieieieieieieieieientntntntntntntntntntntntntnt MCMCMCMCMCMCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC =========================  

                     ========================= 1
EqEqEqEqEqEqqEqEqEqEqEqEqqEqEqEqEqEqEEqEqEEqEEEEEqEqEEEqEEEqEqEqEqqEqqqqqqqqquauauauauauaaaaauauaaaaaaaaaaaaaaaaaaaaaatititititittitititittitittitittitittittitititiiionoooooo oooooooooooooooooooooooooooof fffffffffffffffffffffffffff MCMMMMMMMMMMMMMMMMMMMM ::::::::::::::::::::

the e e eeeee eeeeeeeeee lelelelelelelelelelelelllelllelelleeeeeeleleeeeeeeeeeengngnnngngngngngngngngnnnngngngngngngngngthththththththhtthhththththhtththhttthttthtttthttttt  of ththththe e e e lilililinennn  joini
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2 (a) Factorise completely

(i) , [2]

(ii) . [2]

(b) Express as a single fraction in its simplest form. [3]action in its siimmpmpmpmpmpmpmpmpmpmppmppmppmpmpmppmpmppmpmpmpmpppmpmpmpmpmpmpmpmpmpppppppppppppplelellelelellellelllllllllllllllllllllllellllllllllllllllllllllellleellllleelllleestststststststststststststststststststtststststststststt fffffffffffffffffffffffforororo m.
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(c) Given that and , express x in terms of a, c and d. [3]

---------- (1)

---------- (2)

From (2)         
Substitute into (1)

__________________________________________________________________________________
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3 In the diagram, the circle of radius x cm with centre O is touching the sides of the right 
angled triangle ABC at D, E, F, where angle ACB is 90 .

(a) Find the length of CE in terms of x. State the circle properties used in your working.
[2]

(given)
(tangents rom external point)

(tangent is perpendicular to radius)
(angle sum of triangle)

triangle CEO is isosceles

Hence 
= x

(b) Given also that AD = 7 cm and BD = 5 cm, form an equation in x, and show that it 
simplifies to .

[3]

(tangents from external point)
= x

By Pythagoras’ Theorem

(shown)

B
A

C

D

E F

5 cm 7 cm

O

x

cle propertrtttieieieiessss ususuu edededed in yo

ternal ppppppppppoint)
pendicular rrrrrrrrrrrr totototototototoooooooto radadadadaddadaddaddddddddddddddddddddddddddddddddddddddddddddddddddddddddddiuiuiuiiuiuiuuiiuuiuuiuiuuiuiuiuiuuiuiuiuuiuuiuiuuiuiuuiuiuiuiuuiuiuiuuiuiuuiiuiuiuiuiuuiiuuiuuuuuuuuuuuuiuiuiuuiuiuiuuiuuuiuuus)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)s)sss)ssss)s)sssss)ssss)s)ss)ssss)ss)sssss))s)ss)sssssss))ss)s)s)s)s)ss)s)s))sssssssss)s)ss)ss)ssss)sss)ss)s)s)))))))))

sum of trtrtrttrtrtrtrtrttrtrtrtrtrtrtrtrttrtrtrtttttttttrtrtriaiaiiaiaiaaiaiaiiaiaiaangn le)

triaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaangngngngngngngngngnngngngngngngngngngngnnngngnnnnggngggggggggggle CECECEEEEEEEECEEEEECECECEECEECEEEEECECECECEEECEECCCCCCEO OOOOOOOOOOOOOOOOOOOOOOOO isisisisisisisisiisiisisii iiiiiiiiiiiiiiiiiiiiiiisosssssssssssssss scccccccccccccccccccccccccccccccelelelelelelelelelleleleleleleleleleleleleleeleeeeleellelellllllllleeseeeeeeeeeeeeee

nce 
============ xxx

Giveveveveveveveveveveveveveveveveveven n n nn n nnnnnnnnnnn also thhattttttt ADADDADADADDADADADDADADAADADDADADDADADADADADADADDADADDDDDDAAAADADADDDADDADADDDDD =============== 77777777777777777 cmcmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm andddd BDBD == 55 cm f
imppplililililillililllilililililliillilllilllllllllill fifififififfifififfififffffififfffffffififififififiiieseseeeeseseseseseseeeseseseseeeseseseses tto o ooooooooooooooooooooooooooooooooooooooooo .

(t(t(((t((t(t(t(t((t(t((t(t(t(t(t(t(t(t(taaangentntntnts s s s frfrfrfromooo ext

agoorras’ The
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(c) Solve the equation , giving both answers correct to 2 decimal 
places.

[3]

x =

=

= 2.426   or  14.426

= 2.43     or   14.43   (to 2 d.p.)

(d) Hence find the shaded area. [2]

Since , x = 2.426

Shaded area = 
= 16.5 cm2 (to 3 s.f.)

__________________________________________________________________________________

= 16.55 cm2 (t(t(t(t((t(t(t(t(t(t(t(((((((((((((((((((( oooooo oooooooooooooooooooooooooooo 3333333333333333333333333333 s.s.sssssssssssssssssssssss f.ffffffffffffffffffffffffffffff )))))))))))))))))))))))))))))
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4 4 toothpicks are arranged to form a square.  The diagram shows the first three of a 
sequence of figures that are formed. All the squares are of the same size.

Figure 
Number (n)

Number of vertical 
toothpicks (V) Total number of toothpicks (S)

1 2 4
2 5 10
3 9 18

7 v s

The number of vertical sides (V) and the total number of sides (S) are recorded in the table 
above.

(a) Find the value of v and of s. [2]

2     5     9     14     20     27     35

3     4       5      6       7      8

4     10     18     28     40     54     70

6       8       10     12     14     16 

(b) Write down a formula that shows the relationship between S and n. [1]

;

Figure 1 Figure 2 Figure 3

al numberr oof f totootothhpicks

4
10
188

vvvvvvvvvvvvvvvvvvvvvvvvvvvv s

mber of f veveeveveveveveeveveveeveveveevveeveevvv rtr icalalalalllllallalllllllallllllllllllllllll ssssssssssssssssssssssssssssssssssssssididdddididddididiiidiididdididddddddddddddddddeseseseseseseseseseseseeeeeeeeeeeeeeeeeeeeeeee ((((((((((((((((((((((((((((((V)V) naanananananananananananannananannnannnnnnand dddddddddddddddddddddddddddddddd ththththththththhhththhthththhthththhthhhhthhhthththhthttttt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee tttotaal l lll l lllllll l nuunuununuuuuunuuuuuunuuunuuuunuuuuuunuuuuuuu bmbmmbmbmbmbmbmbmbmbmbmbmbmbmbmbmbmbmbbbmbmbmbmbmbmmbmbbbmbbbmbmbmbbbmmbmbbbmbbererereeererererererereerereeereeereeeeeeeeeeeeeeeeeeeeeeeeeeee oooooooooooooooooooooooooof sidessss ((((SS)) arare recoSSS
ve.

FiFiFiFiFiFiFiFFiFFFFFFFFF ndndndddndndnnndndndndddddndndddnddddndnddnddddddddddddddd ttttttttttttttthehehehehehehehehehhhehhhehehehehehhhehehehhehehhhhehehhhhhehheeeheeeeee vvalueeeeeeeeeeeeee oooooooooof f ffffffffffff vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv anaaaaaaaaaaaaaaaaaaaaaa d ofofofoffofofoffofofofofofofofffffofffofofoffofoooooooooo  sssssssssssssssssssssssssssssss..

2     5555555555555    9     1414444444444444444444444444444444444444    22222222222222222222222222222220 00000000000000    2727272727227272777227272777727277722777777277777777777772727222     33335555

  444444444444444444       5 5 555555555555555 5555555555 555    6666      7777    8888

  1111118 8 8 8    28282828    40

3
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(c) If the total number of sides is 700, find the value of n. [2]

is rejected.       

(d) Give a reason why the value of S cannot be a prime number. [1]

Values of S start from 4 and are even numbers, hence it cannot be a prime number.

  

r.

ers, hencee iiiit t t t cacacacannnnnnnnot bbbbe eee a prime 
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5 In the diagram, DB is a diameter of the circle and ST is a tangent to the circle at A.
BDA = 2x, BDC = x, CBD = 7y and DBA = 5y.

1

(a) Explain why angle BCD = 90 . [1]

Since BD is a diameter, by “right angle in a semi-circle” property, BCD = 90 .

(b) Find the value of x and of y. [4]

(angles in opposite segments)
-------- (1)

(angle sum of triangle)
-------- (2)

(2) (1)           

Substitute into (1)         

TB

C

7y

5y

x

2xD

A

S

ght angleeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee iiiiiiiiiiiiiiiiiiiiiiiiiiin nnnnnnnnnnnnnn a seseseseeeseseeeeeeeeeeeeseemmmmimimmimimimimimimimimimimimimimimimimimimimimimimimimimmmmmmimimimimimiimiimmmiimmmiimmmmmmmmmm ------------------cicicicicciciciciciciciciciciciciciciciciciciciciciciciciciciciciciciciciciiiircrrcrcrrrrrrrrcrcrcrcrcrrrrcrcrcrcrrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcrcccclelelelellleleleleleleeleleleleleleleleleleleleleleleleleeleleeleleeleeeleeleleleeleelelee”””””””””””””” ppppprpp operererertytytyty,,, , BCD = 90

he value ooooooof ffffffffffffffffff xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx ananananananananananananananananananananannnnnnnnnnnnnnnnnd d of y.

(a(a(((((((((((((( ngn leleeeeeeeeeeeeeeeeeeeeeeeeeeeess sss sssssssss ssssss ss ss ssssssssssssss inininninninnininninininiiiiiiiiiiiii oooooooooooooooooooooooooooooppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppoooosoooooooooooooooooooooooooo ititititititititititititititittittititititiittii e segmgmgmgmenenenents))))
-------------------------------------- (1(1111(1(1(1(1(11(111(1111(111(11111111111(1111111((((( ))))))))))))))))))))))))))))))))))))))))

(a(a(a(a(a(a(a(a(a(a(aa(a(a(a(a(a(a(a(aaa(a(a((a(a(a((a(a(aa(a(a((((angngngngngnngngngngngngngngngnnngnnngngggnggnngnnnnnnnn leleleeeleleeleleleleeleleleeeelleeeeeeee sum of trtrtrtriaiaiaiangngngnglelelele))))
------------- ---------------------------------- ------------------------ (2(2(2(2(2(2((((((22(((((((((((( )

) (1(1((1(1(1(1(1(1((1(1(1((1(1(((((1(11((1((((11(1(1((1(1111(11111) ) )) )) )) ) ) )))) ))))))) ) )))))))))             

ute iintntoo ((1) 
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(c) Given that M is the mid-point of BD,

(i) determine if MAT is a right angle. Explain your answer. [1]

M is the mid-point of BD
M is the centre of the circle
MA is a radius of the circle

Since ST is a tangent, by “tangent is perpendicular to radius” property
MAT is a right angle.

(ii) Find DMA. [2]

is isosceles, hence

= 2(20 )
= 40

(angle sum of triangle)
= 100

__________________________________________________________________________________

  

(a(a((((((((((((((((((((((((((((((((((( ngleeee sssssssssssssumumumumumumummumumuumumumumum ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooof fff f ff ffffffff f ff f ff f f f ffffffffffffffffffffffffffffffffffffffffffff ffffffffffffffffffff trtrtrtrtrtrtrtrtrtrtrtrtrrtrtrttrtrtrrtrtrtrtrttrtrttrtttrtrtttttrtrtrtrtrtrtrtrtttrtrtrttrtrtrtttrtrtrtrtrtrtrtttttrrrtrrrrrrtrtrtrrttttrrrtttrtrriiaiaiiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiaiiaiaiaiiiiaiiiaiaiiiaaiaiiiiiaiiaaiiiiaaiiiiiiiiiiiiiiiiiiiiii ngngngngngngnngnnnnnnngngngngngngngngnnnngngngngnngngngngngngngngngngngggggggggggggglelelelellllelelelelelelelelelelelllelelelleleleleleleleleleleleleleleleleleleleeeeeeeeeeeee))))))))))))))))))))))))))))))))))))))))))))))
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6 (a) Find the values of the unknown in each of the following.

. [3]

= 3.75

(b) If P = and Q = , find the matrix P2 + 3Q. [3]

P2 + 3Q

= + 3

= +

=

find the matrixixixxxxxxxx PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP22222222222222222222222222222 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 3333333333333333333333333333333333333333333QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ.

+ 3

= +++++++++++++

=
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(c) The following table shows the working hours of 3 clerks in a week.

Regular Working Hours Overtime
Fatimah 40 4

Vani 45 3
June 38 7

The hourly wages of these clerks are $20 for regular working hours and $30 for 
overtime.

(i) Represent the working hours of the clerks by a matrix A and the hourly wage 
rates by a matrix B such that AB exists. [2]

A = , B =

(ii) Find AB. [2]

=

(iii) Explain what your answer in (ii) represents. [1]

The elements in AB represent the wages earned by Fatimah, Vani and June 
respectively.

(iv) The hourly wage for regular working hours increased by 20% and overtime 
increased by 15% respectively, but the working hours remain the same.
Calculate the increase in the company’s expense in wages paid to the three
clerks using matrix multiplication. [3]

=
=

The increase in wages paid is $555.

__________________________________________________________________________________

ncreaeaeaeaee sesesesed d d d bybybb  15%

=

(i(i((((i((((i((((i(((ii(((i(i((i(i(iii(iiiiiiiiiiiiiii ) ExEEEEEEEEEEEEEEEEEEEEEEEEEEEEE plaiaiiiiiiiiiiiiinn nnnnnnnnnnnn whwhwhhhwhwhhwhwhhhhwhhwhwhwwhwhwhatatatatatatatatatataatataaaataaaaaaaaaaaaaa your anannnnnnnnannnnnnnnanannaannanaannaanaannnnnnswswswswswswwswswswswswswwswswswswswswswwswswwwwwsssswssssssssss ererererereeerererereerreererrerererrrrereerereerrererrreereereee iiiiiiiiiiiiiiiiiiiiiiin n n nn n nn nnn nnn nnnnn nn nnnnnnn n nnnnnnnnnnnnnnnnn (i(i(i(i(i(i(i(i(i(i(i(i(i(i(i(((((((((i(((((((((((i(((((((i(((((( i)i)i)i)i)i)i)i)i)i))i))i)i)i)i)i)i)ii)))i)))))i)))i))i)ii)ii))))))))))) rrrrrrrrrrrrrrrrrrrrrrreeeeeeeeeeepepeeeeeeeeeeeee reseeeentntntnts.s.s.s.

ThThhhThhhhThThThThhhhhhhhhhhhhhhhhhhhhheeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeee elelellelelelelllelelelelellelellelelleee ememeemememememememememeememememememmmmemmmmmmmmmmmmmmmmmmements iiiiiiiiiiiiiiiiiiiiiiiiiiin nnnnnnnnnn nnnnnnnnnn ABABABABAABABABBABABABABABABBABBBABABAAABBAABAAABBABAAAABBBBABABAA rrrererrereeeeerrerereeererererereeeeeeeeprprpprprprprprrrpprpprprprrrprprprprprprprpppppp esent t t ththththe e e e wawww ges e
rrrerrrrrrrrrrrrrr spspppppppppppppppppppppppppppppppectiveveeveveeveveevevvvevevvvevevevveveeevvveveeveeveveveevevvvvvv lylylylylylylylylylylylylylylylylylylylylylylyllylylyllylylyyyylylylyylllylyylylylylyy..................

Thhhhhhhhhhhhhhhhhheeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee hohohhhhhhhhhhhhhh urlylyyy wwwwagagagage for r

alcullate th
ks
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7 (a)

In the above diagram, C represents the foot of a vertical tower CT. The points A, B and C
are on horizontal ground, where angle CAB = 38 , AC = 60 m and BC = 45 m.
Given that the angle of elevation of T from A is 25 , calculate

(i) the height of the tower, [2]

= 27.978
= 28.0 (to 3 s.f.)              Height of tower is 28.0 m

(ii) angle ABC, [2]

= 55.173
= 55.2 (to 1 d.p.)

(iii) the angle of depression of B from T. [2]

Let be the angle of depression

= tan 1

= 31.870
= 31.9 (to 1 d.p.)

T

A
B

C

25
60 m

45 m
38

T.TT
m and BC

alculatee

978
= 28.0000000000000000000000000 (((((((((((((((((totottottttototototototottotototottotototototottototototoooooooooooooooo 3 s.ffffffffffffffffffffffffffffffffffff.).))))).)))).).).)).)))))))))))))            HeHeHeHHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeHeeHeHeeeeeHeHeeeHeHeHeHeeHeHeeHHeeHeeeeHHHHH igigigigigigiggigigigigigigigiggigiiiigiiigggggggggggggggghththththththhthththththhhthththhthhhthhthtthtththttthhtthhhhhhhhhhhhhhhhhh ooooooooooooooooooooof tooooooooooooooooooooooooooooooooowewwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww r is 28.8.8.8.0 0 0 0 m

(i(i((((i(((((((((((((((((((((((((( i) anaaaaaaaaaaaaaaaaaaaaaaa glee ABABABABABABBABABABABABABABAAAAAA C,,,,,,

= 55.1.1.1.173737373
== 5555.22 (to 1
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(b)

A ship sails 7 km from P to Q.  It then sails 5 km from Q to R on a bearing of 070 .
Given that angle PQR = 145 , calculate

(i) the bearing of Q from P, [2]

= 145

Bearing of Q from P

=  035

(ii) how far Q is east of P, [2]

= 4.01503
= 4.02 km

Ans: Q is 4.20 km east of P.

(iii) the distance PR. [2]

= 11.5 km (to 3 s.f.)

__________________________________________________________________________________

North

P

Q
R70

1457 km

5 km

70  

145  

x

P

P

Q
d

7 km 

45

BeBeBeBeBeBeBeBeBeBeBeBeBeBBBBBBBBBBBBBBBBBBBB aaraaaaararaaaaaaa ininininininininininining of QQQQQQQQQQQQQQQQQQQQQQQQQ frfrffffffffffffffffffffffffffff om PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

== 000000000000000000000000033333333333333333333333333333333333333335555555555555555

(i(((((((((((((((((((((( i) hohhhhhhhhhhhhhhhhhhhhhhhh w fafafafafafafafafafafafafafar rrrrrrrrrrrrr QQQQQ isiiiisiiiiiiiiiiiiiiiiiiiiiiiiiiiii eeeeeeeeeeeeeeeeeeeeeeeeeeeeaaaaaaasaaaa t ofofofofofofofofofofofofofofofofofofofofofofofofofffffffffffffffff PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP,,,,,,,,,,,,,,,,,,

s: Q is 4

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

QQQQQQQQQQQQQQQQQQ
d

7 kmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
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8 (a)     The box-and-whisker plot below shows the distribution of the ages (in years) of 50        
members from the Rainbow Country Club.

(i) State the median and find the interquartile range. [3]

Median = 42 years

Interquartile range = 58 31
= 27 years

(ii) The table below shows the ages of 50 members from Sunshine Country Club.

Age (years) 30 35 40 45 50 55 60

Number of Members 8 7 15 8 6 4 2

Find the median and the interquartile range. [3]

Median = 40 years

Interquartile range = 45 35
= 10 years

Age (years)

s

(ii) ThThThThhhThhhThTThhThTTTThThhTTThThTTTTTTThThTTTTThTThTTTTTTTT e e tataatatatataataaaataatttttt blbbbbbbbbbbbbb e bebebbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb lololollololllolollolololollolllololllllllllollololllow w wwwwwwwwwwwwwwwwww shshshshshshshhshshshshshshshshshshshshshshhhhshshshshshssssssssss owooowowowowowoooowowowowowowowooowooowowoooooooooooowwwwwwwws sssssssssssssssssssssss ththththththththhhthththththththhhthtththhhthhhthttthhhhhtheeeeeeeee eeeeeeeeeee agesessesssssssssssssssssssssessssseesesss ooooooooooooooooooooooooooooooooff ffffffffff fffffffffffffff fffff ff fffffffff 505050505055505050505050505505505050505050505050505000005500505050000000 mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmemeeeeeeeeeeeeeeeeeeeeeeeee berssss ffffrorororom mmm SSSuS nsh

AgA e (yyyyyyyyyyyyyyeaeaeaeaaaaeaeaeaaaeaaeee rsrssssssrsssssssssssrsssssssrssssssssssssss))))))))))))))))))))) 303030303030303030303033030303300330303003300303003030303030033003333300303000033333330 35353535 404
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(iii) Sunshine Club claims that their members are generally younger than those from 
Rainbow Club.  Do you agree?  Give a reason for your answer.

[1]

I agree that members of Sunshine Club are generally younger than those from 
Rainbow Club because the median age of Sunshine Club (40 years) is lower 
that the median age of Rainbow Club (42 years).

(iv) Which country club has a wider spread of ages among its members?  Give a 
reason for your answer. [1]

Rainbow Club has a wider spread of ages among its members because its 
interquartile range (27 years) is bigger/larger than that of Sunshine Club 
(10 years).
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8 (b)     A school has two gardens, Famous Garden and Eco-Garden.
The heights of 120 plants from the Eco-Garden were measured.
The cumulative frequency diagram below shows the distribution of these heights.

Use the graph to estimate the

(i) 40th percentile, [1]

From the graph, 40th percentile = 33 cm.
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(ii) percentage of the plants whose height is at least 45 cm. [2]

No. of plants with length at least 45 cm = 120 92
= 28

Percentage of plants whose height is at least 45 cm

=

= 23 %

The heights of 120 plants from the Famous Garden were also measured.
It was found that the height measured has the same median but a smaller interquartile 
range compared to that of the Eco-Garden.

(iii) Describe how the cumulative frequency curve of the Famous Garden may 
differ from that of the Eco-Garden given above. [2]

The cumulative frequency curve of the Famous Garden will be steeper and it 
will intersect the graph of the Eco-Garden at the median height.
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9 There are 120 commercial buildings in the Sunflower City.  A commercial building generates
solid waste at a rate of 2.75 m3 per day. 

The solid waste of commercial buildings to that of the entire city is in the ratio 4 : 10.  

The Seashell landfill has a capacity of m3.  Currently, 50% of the landfill is filled.

(a) Calculate the volume of solid waste the city generates per week.  (Assume 5 working 
days in a week) [2]

Volume of waste generated by a commercial building per week
= 120 × 5 × 2.75
= 1650 m3

Volume of solid waste generated by the city per week

= × 1650
= 4125 m3

(b) Burning the solid waste in incinerators reduces its volume by 90%.  However, only 
60% of the solid waste can be burned.  Determine how long more, in years, will the 
Seashell landfill be completely filled. [6]

60% of solid waste that can be burned
= 0.6 × 4125
= 2475 m3

Remain of solid waste after incineration
= 0.1 × 2475
= 247.5 m3

40% of waste that cannot be burned
= 0.4 × 4125
= 1650 m3

50% of landfill that is not used
= 0.5 × 1.2 × 107

= 6 × 106 m3

No. of years left where the landfill will be completely filled
= 6 × 106 (1650 + 247.5) 52
= 3162.055 52
= 60.8 years

The landfill will be completely filled in another 60.8 years.
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(c) Norman commented that incineration is a good way of getting rid of rubbish.  Do you 
agree?  Give a reason for your answer. [2]
 
 
Agree.
Reason:  It is a more efficient use of space.

OR
The process of incineration can produce electricity that can be used.

Disagree.
Reason:  Incineration facilities are costly.

OR
The process of incineration emits / produces hazardous pollutants that are       
harmful.

 

po
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10 Answer the whole of this question on a sheet of graph paper.

The following is a table of values for the graph of .

x 1 1.5 2 2.5 3 4 5 6 8

y 7 5.5 5 4.9 5 p 6.2 7 8.8

(a) Calculate the value of p. [1]

(b) Using a scale of 2 cm to 1 unit on each axis, draw the graph of 
for .

[3]

(c) Use your graph to find the values of x for which y = 6.5. [2]

(d) By drawing a suitable tangent to your curve, find the coordinates of the point at 
which the gradient of the tangent is equal to .

[2]

(e) By drawing another suitable line on the same axes, use your graph to find the 

solutions of the equation = 7. [3]

__________________________________________________________________________________

6.5.
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ation ============ 7.
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