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Answer all questions in the spaces provided. Show all working clearly. 

 

1 (a) Identify all the irrational numbers in the list of numbers below.  

 

  2 322
,  ,  ,  343

7
0

π
24,  1.6

3
,  −   [2] 

 

 (b) Without the use of a calculator, evaluate  

 

  
3

2 5
125

5
2

63 6 42



 −


− +


++ .  [4] 

[Answers for Question 1] 
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2 (a) It is given that 3 5 1.71= , correct to 3 significant figures. Find, without the use of 

a calculator, the length of an edge of a cube which has a volume of 
35000 cm . [3] 

 (b) The numbers 36 and 56, written as the products of their prime factors, are 
2 236 2 3=   and 

356 2 7=  . 

  (i) Find the highest common factor of 36 and 56. [1] 

  (ii) Find the smallest positive integer k such that 
56

k
 is a perfect square. [1] 

  (iii) Ash, Misty and Brock are each given a rope of length n cm. Ash cuts his rope 

into smaller pieces of equal length of 36 cm. Misty cuts her rope into smaller 

pieces of equal length of 56 cm. Brock cuts his rope into smaller pieces of 

equal length of 54 cm . If there is no rope leftover, find the smallest possible 

value of n. [2] 

[Answers for Question 2] 
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3 (a) Express 
3 2( 1) 4 5 1

3 2

p q p q− − − +
−  as a single fraction in its simplest form. [3] 

 (b) Expand and simplify 2 4( ) 2 ( 6 )ay xy ab x y b+ − + −  completely, leaving your 

 answer in its factorised form.   [4] 

[Answers for Question 3] 
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4 (a) Solve the equation 
2 3 1 2 1

3 5 2

m m− −
= − + . [4] 

 (b) Given that 
3 4 2

7 2 3

x y

x y

−
= −

+
, find the value of 

x

y
. [3] 

[Answers for Question 4] 
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5  There are four numbers. 

 The first number is half of the second number. 

 The third number is 6 less than the first number. 

 The fourth number is 
2

7
 times the third number. 

(i) Given that the first number is x, write down expressions, in terms of x, to 

represent the second, third and fourth numbers. [3] 

The average of the four numbers is 27. 

(ii)  Form an equation, in terms of x, and solve it. [3] 

(iii) Hence find the sum of the first and third numbers. [1] 

[Answers for Question 5] 
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6 (a) Every year, the value of a car depreciates by 11% of the previous year’s value. 

 Given that the value of a car is $158 000 now, find the value of the car 2 years 

 ago, giving your answer to the nearest dollar. [2] 

 (b) The breadth of a rectangle is x cm and the length of the same rectangle is 5 times 

 that of its breadth. If the length is decreased by 40% and the breadth is increased 

 by 35%, determine the percentage decrease of its perimeter.  [4] 

[Answers for Question 6] 

 

  



8 
 

 TemasekJC/IP1/FM/EoY/2022 

7 A triathlete takes 
3

1
4

 hours to complete a sprint triathlon which consists of swimming, 

cycling and running. He takes x minutes to run, 25 minutes less than running to swim 

and 1.25  minutesx  to cycle. 

 (i) Form an equation, in terms of x, and solve it to find the time taken for him to 

complete running, leaving your answer in minutes. [2] 

 The total distance completed during the triathlon is 25 750 m. Given that the triathlete 

swims at an average speed of 50 metres per minute, and the ratio of the distances 

covered is 3:80 : y  for swimming, cycling, and running respectively, 

 (ii) find the value of y,    [2] 

 (iii) calculate the average cycling speed in m/min. [2] 

[Answers for Question 7] 
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8 Tom claims that 3 of the exterior angles of an irregular nonagon (9-sided polygon) are 

( )30x +  , ( )2 6x −   and ( )5 14x +  , and the remaining exterior angles are 55  each. 

Is his claim accurate? Justify your answer.   [4] 

[Answers for Question 8]  
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9 In the diagram below (not drawn to scale), AGEF is a rhombus, AGB is an isosceles 

triangle, and FED  is a straight line. It is given that 44GAF =  , AGE x =  , 

88AGB =  , GED y =  , EDB z =   and 90DBC =  . 

 

 

 

 

 

 

 

 

 

 

 

 

Find the value of 

(i) x,       [1] 

(ii) y,       [1] 

(iii) z.       [4] 

[Answers to Question 9] 

  

A 

B 

C 

D 

E 

F 

G 
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10 The graph below shows the cost, $C, of renting a car from a car rental company

 Company A , for a number of days, d. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Using the graph, find 

 (i) the cost of renting a car for 5 days,   [1] 

 (ii) the maximum number of days a person can rent a car for if he had $140, [1] 

 There is a fixed charge of $p and an additional charge of $q for each day of car rental 

from Company A. 

 (iii) Find the value of p and of q.    [2] 

 The cost of renting a car from another car rental company, Company B, is given by the 

formula 51 20C d= + . 

 (iv) Lewis claims that it is always cheaper to rent a car from Company A than from 

Company B. By drawing an additional graph same set of axes, or otherwise, explain 

to what extent you agree or disagree with Lewis.  [2] 

[Answers for Question 10] 

  

$C 

(days) 

0 

300 

200 

100 

1 2 3 4 5 6 
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11 A straight line 1L  is given in the grid below. The point ( )1, 2A − −  lies on 1L . 

 

 

 (i) Find the equation of 1L . [2] 

 

 The equations of two other straight lines, 2L  and 3L , are 3y x= − −  and 1.5x =  

 respectively. The lines 1L  and 2L intersect at ( 1, 2)A − − . 

 

(ii) On the same set of axes above, sketch the graphs of 2L  and 3L , labelling all 

axial intercepts. [3] 

(iii) State the shape that is bounded by the lines 1 2 3,  ,  L L L  and the y-axis. [1] 

[Answers for Question 11] 
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12 The figure below (not drawn to scale) shows a solid prism. The cross-section of the 

prism consists of an isosceles trapezium, ABCD, of height 4 cm, removed from a 

semicircle of diameter 30 cm. It is given that 5 cmAB CD= = , 14 cmAD =  and 

8 cmBC = . The length of the prism is 25 cm . 

 

 

 

 

 

 

 

 (a) Show that the cross-sectional area of the prism is ( ) 2112.5π 44  cm− . [2] 

 Find, giving all answers correct to 1 decimal place, 

 (b) the volume of the prism,     [1] 

 (c) the total surface area of the prism.   [3] 

[Answers for Question 12] 

  

25 

30 

14 

8 

5 5 4 

A 

B C 

D 
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13 Let nT  be the 
thn  term of the number sequence 1,  4,  7,  10,  13, ...  

 (i) Find an expression for nT .   [1] 

 Let nQ  and nU  be the 
thn  term of two other number sequences.  

 The first few terms of  nQ  are given to be 
1 7 5 13

,  1,  ,  ,  , ...
2 6 4 10

  

 (ii) By considering n
n

n

T
Q

U
= , or otherwise, show that 

3 2

2
n

n
Q

n

−
= . [2] 

 Student X observes that nQ  is an increasing sequence, and claims there are two 

 numbers, kQ  and 2kQ , where k is a positive integer, such that the difference between 

 the two numbers is 
1

44.
   

 (iii) Form an equation in terms of k, and solve it to find k. [3] 

[Answers for Question 13] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  End of Paper   
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Answer Key 

1 (a) 
π

24,  
3

 (b) 6 

2 (a) 17.1 cm  

 (b)(i) 4 (ii) 14 (iii) 1512  

3 (a) 
11 6 1

6

q p− +
 (b) 2( 2 )(3 )y b x a− +  

4 (a) 
39

8
m =  (b) 

8

23

x

y
=   

5 (i) 2x, x – 6 and ( )
2

6
7

x −   

 (ii) 27x =  

 (iii) 48 

6 (a) $199470  (b) 27.5%   

7 (i) 40x =  (ii) 20y =  (iii) 400 m/min  

8 His claim is not accurate since there is a negative exterior angle, when exterior angles 

are positive 

9 (i) 136x =   (ii) 136y =  (iii) 44z =   

10 (i) $275 (ii) 2 days (iii) 50, 45p q= =  

 (iv) Lewis is correct only if renting for 6 or more days from Company A 

11 (i) 3 1y x= +  (iii) Trapezium 

12 (ii) 
37735.7 cm  (iii) 

22647.0 cm  

13 (i) 3 2nT n= −    (iii) 22k =  

 


