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• Answer all questions in the spaces provided.  

• Unless otherwise stated in the question, all numerical answers must be given exactly or 
correct to three significant figures. 
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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: 3] 

 

 (i) Simplify ( )( ) 2papap −−+ .       [1 mark] 

 

 (ii) Hence, evaluate 
2489164891348919 − .     [2 marks] 

 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

(a) Evaluate 

12

3

1
1

2

1
2

−









−−








− .       [2 marks] 

 

(b) Simplify the following   

(i)  ( )
3

212
−

−−





 x , leaving your answer in the positive power.    [2 marks] 

(ii)  
( ) 12

73

42

32

−−

−


zxy

yx

zy

yx
, giving your answer in the from rqp zyx , where p , q  and r  are rational  

numbers.         [3 marks] 

 

 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

(a) Given that 
2

1
4 −− x  and 71 − y , find 

(i) the smallest possible value of 3xy − ,     [2 marks] 

 

(ii) the greatest possible value of 
x

y

2
.     [2 marks] 

 

(b) Solve 
2

1

4

65

2

3
+

−
− x

x
x  and state the integer that satisfies the inequality. [5 marks] 

 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

  

 Three points A, B and C have coordinates ( )1,2 − , ( )3,6 and ( )3,2 −−  respectively.   

If D is the mid-point of AB, find 

 

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

 

(ii) the equation of the line 1L  which passes through D and is parallel to BC,  [3 marks] 

 

(iii) the coordinates of E, the point where 1L  cuts  xy =+ 42 .   [3 marks] 

 

 (iv) the area of BCED.        [3 marks] 

 

   

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

…………………………………………………………………………………………….…………… 
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5 [Maximum mark: 3] 

  

  It is given that x and y are related by 













−=

y
xx

5
3ln .   If a straight line PQ is obtained by plotting  

  ye x  against x y , find the gradient of the line PQ.  

     

   

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

  

(i) Solve the simultaneous equations 3xy =  and 
x

y
16

= . [3 marks] 

(ii) On the same axes, draw the graphs of 3xy =  and 
x

y
16

= , labelling the points of intersection 

clearly on your sketch.     [3 marks] 

 

(iii) Find the distance between the points of intersection, leaving your answer in the form ba . 

          [2 marks] 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

Solve the following equations 

 

(i) ( ) 108959 313 =−+ xx
         [3 marks] 

 

(ii) ( ) 39343 12 =++ xx          [4 marks] 

 

(iii)  964 8log
=

x
          [3 marks] 

 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

Solve the simultaneous equations 














=+

y
x 2

3

2 9273  

( ) 1315log9log 33 =−− xy      

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

(a) Given that the roots of the quadratic equation  0384 2 =−− xx  are   and  , find the  

quadratic equation, whose roots are  2
 and  

2 .     [4 marks] 

 

(b) Given that 5=+ yx  and 5
66
=+

yx
, find the value of 

22 yx − , where yx  .  [6 marks] 

     

  

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

In rectangle BCDE,  CB = 4 cm.  Lines AD and BD divides EDC into 3 equal parts.  Given that 

2

1
30sin =  and 

2

3
30cos = , what is the area of ABD ? 

          

 

 

 

 

                                 

 

 

 

 

 

 

 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

 

 

E 

D 

A B 

C 

4
 cm
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11 [Maximum mark: 5] 

 

Figure ABCD below is a trapezium such that ,13cmAD = ,12cmCD =
13

5
cos =  and 

4

3
tan = .   

Find 
2BC . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

C 

A B 

D 

β 

12 cm 

cm 

α 
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12 [Maximum mark: 4] 

 

The sale price of a square towel $y is related to the length of each side of the towel x cm by the 

equation  ( ) .85 2 kxxky +−−=  Given that the minimum sale price must be $5 for all sizes of the 

towel, find the range of values of k.  

 
     

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

 

**********   END OF PAPER 1 ********** 
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ANSWER KEY 

 

 

1. (i) 2a−   (ii) -9 

 

2 (a)  
4

3
  (b) (i) 

6

64

x
 (ii) 546 zyx  

 

3. (a) (i) 
8

7
−   (ii) 1  (b) 

10

1
1

10

3
 x , 1 

 

4. (i) ( )1,4   (ii) 834 −= xy  (iii) ( )2,0 −=E   (iv) 3 unit² 

 

5. 3 

 

6. (i)  ( )8,2 −−  and ( )8,2   (iii)  174  

             6 (ii) 

 
 

 

7. (i) 
2

1
 (ii) 1  (iii) 3 

 

8. 4=x , 1=y  

 

9. (a) 0279664 2 =−+ xx  (b) ( )5−  

 

10. 
3

316
 units² 

 

11. 160 cm² 

 

12. 9k  

–10 10

–20

–10

10

20

x

y

y=x³

y=16/x

(-2,  -8 )

(2, 8)


