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Full marks are not necessarily awarded for a correct answer with no working. Answers must be supported by 

working and/or explanations. Where an answer is incorrect, some marks may be given for a correct method, 

provided this is shown by written working. You are therefore advised to show all working. 

 

Answer all the questions in the spaces provided. 

 

1 [Maximum mark: 8] 

 

 (a) Evaluate 
5

3
5

3
5

3
3

−

−

−

.       [3 marks] 

 (b) Make x the subject of the formula, 
2

1

x
y

x

−
=

+
.     [2 marks] 

 

 (c) Factorize  2 2 2( )x y x y+ − +  completely.       [3 marks] 
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2 [Maximum mark: 7] 

 

(a) Given that  
1

4
2

x−   −  and 71 − y , and x and y are integers.  

Find 

(i) the smallest possible value of 
3y x− ,     [1 mark] 

(ii) the greatest possible value of 
2

x

y
.     [1 mark] 

 (b) Solve 
1 6 1 3

2 4 2

x
x x

−
−   +  and state the largest integer that satisfies the inequality.  

            [5 marks] 
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3 [Maximum mark: 6] 

 

Solve the simultaneous equations xyx

1

4 16324 =− , 

     
1log 3577 = yx
. 

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

 

…………………………………………………………………………………………….…………… 
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4 [Maximum mark: 6] 

 (a) Simplify  ( )
2

93
2

1 32
64

x
x

−
−

−
−

 
    
     

.      [3 marks] 

 (b) Solve for  x  if ( )2 2 129 3 10 3 10x x+− = +  . Leave your answer in the form of  lga b  where  

a and b are rational numbers.        [3 marks] 
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5 [Maximum mark: 6] 

  

  It is given that x and y are related by the equation 
px

x q
y

− =  where p and q are constants.  

  When y is plotted against 
y

x
, a straight-line graph is obtained. The line has gradient 3  and it passes  

  through ( )1, 5 .       

  (a)     Find the value of p and of q.       [4 marks] 

  

    (b)       Find the value of y when 2 0x y− = .      [2 marks] 

 

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

 

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

 

…………………………………………………………………………………………….…………… 
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6 [Maximum mark: 7] 

 

 A metal wire, of length 64 m, is to be bent to form the frame of a rectangular box as shown below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Given that the dimensions of the box are 2x m   2 m   h m,  

 

 (a) express h in terms of  x,        [2 marks] 

 

 (b) express the volume V m3 of the box in terms of x,     [2 marks] 

 

 (c) find the maximum volume of the box and the value of x at which it occurs.  [3 marks] 
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……………………………………………………………………[Working may be continued next page] 
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7 [Maximum mark: 9] 

  

 The points A ( )2, 4 , B ( )6, 4−  and C ( )12, 6−  are the three vertices of a parallelogram ABCD.   

 E is a point at the foot of the perpendicular from  B to AC.  

 Find 

 

 (a) the coordinates of D,        [1 mark] 

 

 (b) the equation of AC,        [2 marks]  

  

 (c) the coordinates of E,        [3 marks] 

  

(d) the equation of the line, l, which is perpendicular to the line AB and whose points are each  

equidistant from A and from B.       [3 marks] 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

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

 

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

 

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

 

…………………………………………………………………………………………….…………… 
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……………………………………………………………………[Working may be continued next page] 
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O 
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…………………………………………………………………………………………….…………… 
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…………………………………………………………………………………………….…………… 

 

             …………………………………………………………………………………………….…………… 
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8 [Maximum mark: 10] 

  

(a) Find the range of values of k if 24 3 9x k x−  −  for all real values of x.   [4 marks] 

 (b) The equation 22 2 0x x− − =  has roots  and  . Find 

(i) the value of  + and of ,       [2 marks] 

(ii) the quadratic equation whose roots are 
2 2   and  .    [4 marks] 

 

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

 

…………………………………………………………………………………………….…………… 
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…………………………………………………………………………………………….…………… 
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9 [Maximum mark: 8] 

 Given that 
3

1
cos −=A  and oo A 18090  , find the value of 

 

 (a) sin A ,          [2 marks] 

 

 (b) ( )tan 180 A − ,         [2 marks] 

 

 (c) 
3sin 2 tan

3 tan

A A

A

−

+
, leaving your answer in the form 2a b+  where a and b are constants. 

           [4 marks] 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

…………………………………………………………………………………………….…………… 
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10 [Maximum mark: 13] 

 

(a) Given that 
6lg81

log lg 3lg10
lg 27

y x
  

+ =  
  

, express x in terms of y.   [3 marks] 

 

(b) Solve the following equations 

 

 (i) 
1 lg 10xx x+ =         [5 marks] 

 

 (ii) 
( )2log 9 2

1
3

x

x

−
=

−
       [5 marks] 

 

 

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

 

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

 

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

 

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

 

……………………………………………………………………[Working may be continued next page] 
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…………………………………………………………………………………………….…………… 

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

 

___________________________________End of Paper 1___________________________________ 
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Answers: 

 

1a. 
29

3
  1b.  

2

1

y
x

y

−
=

+
  1c. ( )( )2x y y+  

 

2ai. 0  2aii.  2   2b. 3 

 

3. (
1

  
3

− ,
2

3
)  and  (1,  2− )     

4a. 4      4b. 1
2

lg 2  

5a. 3 and    2q p= =     5b. 8 

6a. 14 2h x= −  6b. 256 8x x−   6c. Vmax =  98 m3    at    x = 7
2

m.  

7a. ( 8, 2 )D  7b. 6y x= − +  7c. (8, 2)E −  7d. 
1

2
2

y x= −  

8a. 4 4k−    8bi. 
1

 ; 1
2

  + = = −  8bii. 
24 9 4 0x x− + =  

9a. 
2 2

3
  9b. 2 2    9c. 20 14 2+  

10a. 
3 810yx −=  10bi.    or   

1
10

10
x =   10bii. (NA)0  or  3x =  

  
    

 

 

 


