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INSTRUCTIONS AND INFORMATION 

 

Read the following instructions carefully before answering the questions. 

 

1. This question paper consists of 6 questions. 

 

2. Answer ALL the questions. 

 

3. Number the answers correctly according to the numbering system used in this  

 question paper. 

 

4. Clearly show ALL calculations, diagrams, graphs, etc. which you have used in  

 determining your answers. 

 

5. Answers only will NOT necessarily be awarded full marks. 

 

6. You may use an approved scientific calculator (non-programmable and non-graphical),  

 unless stated otherwise. 

 

7. If necessary, round off answers correct to TWO decimal places, unless stated otherwise.  

 

8. Diagrams are NOT necessarily drawn to scale. 

 

9. Write neatly and legibly. 
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QUESTION 1 

 

1.1 Calculate the value of the following WITHOUT using a calculator:   

 

 1.1.1 
4

22

3.8

2.12




xx

xx

 
 

(4) 

 

 
1.1.2 

   03 3 6 50 3 3

8

  

 

 
(5) 

 

 

1.2 Given: 22 2 5 10x x y       

    

 1.2.1 Express 2x  in terms of  y.  Write your answer in simplified form.  (3) 

 

 1.2.2 Hence, solve for x  if 
15

8
y  . 

 
(3) 

   [15] 

 
 

QUESTION 2 

 

2.1 Solve for x:   

 

 2.1.1 22 7x x    (3) 

     

 2.1.2 22 5 8 0x x       (correct to TWO decimal places)  (3) 

     

 2.1.3 01032  xx   (3) 

 

 2.1.4  2 4x x      (5) 

     

 

2.2 Solve for  x  and  y simultaneously: 

 

                  12  xy  

                  
2 6 37x y    

  

 

 

(6) 

  [20] 
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QUESTION 3 

 
 

3.1 The roots of a quadratic equation are given by:  
3 7 3

.
4

m
x

   
  

 

 Determine the value(s) of m for which this equation will have: 

  

 

 3.1.1 two equal roots.  (2) 

 

 3.1.2 non-real roots.   (2) 

 

 

3.2 Consider the equation:  
1 2

1
3 3

x

x x
 

 
  

  

 

 3.2.1 Why is 3x   or 3x   ?   

  

 (1) 

 

 3.2.2 Solve the equation.  (6) 

 

 

3.3 Two numbers, m  and  n  (with m > n), are chosen so that their sum is three times their  

positive difference. 

  

 

 3.3.1 Show that m = 2n  (3) 

 

 
3.3.2 Hence, determine the value of  

22

5

nm

mn


 

 
(2) 

  [16] 

 

 

QUESTION 4 

 

4.1 Consider the functions: 2
2

1
)(  xxf   and  

1( ) 2 1xg x     

 

  

 4.1.1 Write down the equation of the asymptote of  g.  (1) 

 

 4.1.2 Sketch the graphs of  f  and  g  on the same system of axes in your 

ANSWER BOOK.  Show clearly the asymptote and the intercepts with 

the axes. Label all relevant points. 

  

 

(5) 

 

 4.1.3 Use your graphs to determine the value(s) of  x for which  .0)().( xgxf   (2) 

 

 

 

4.2 Draw a sketch graph of  
2y ax bx c    

 
where  0,0,0  cba  and 

02  cbxax
 
has TWO solutions. 

 

(4) 

    [12] 
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QUESTION 5 

 

Consider the function: 
2

( ) 1
3

f x
x


 

  

  

 

5.1 Calculate the coordinates of the y-intercept of  f.  (2) 

    

5.2 Calculate the coordinates of the x-intercept of  f.  (3) 

 

5.3 Sketch the graph of  f  in your ANSWER BOOK,  showing clearly the asymptotes and 

the intercepts with the axes. 

  

(4) 

    

5.4 For which values of  x  is f (x) ≤ 0?  (2) 

    

5.5 Calculate the average gradient of  f  between  2x
 
and 1.x    (4) 

    

5.6 Graph h is obtained by translating f  by 2 units to the left and 3 units down. Determine 

the equation of the axis of symmetry of  h that has a positive gradient.   

 

(4) 

    

   [19] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Downloaded from Stanmorephysics.com



Mathematics/P1      6                    June 2023 Common Test 

 Grade 11  

Copyright Reserved          Please Turn Over 

 

QUESTION 6 

 

 

The sketch below shows the graphs of 
2( )f x ax bx c    and ( ) 1g x x  .  Graph  f  

intersects the x-axis at P and Q(5 ; 0) and the y-axis at R.  The point (3 ; 8) lies on  f  and  T is 

the turning point of  f . Graph g intersects the x-axis at P and the y-axis at S. 

 

 

 
 

  

 

6.1 Calculate the coordinates of P.  (2) 

    

6.2 Show that a = –1, b = 4 and c = 5.  (3) 

 

6.3 Calculate the length of RS.  (2) 

    

6.4 Calculate the coordinates of T, the turning point of  f .  (3) 

    

6.5 Determine the value of k for which the line y = x + k will be a tangent to  f .       (4) 

    

6.6 Determine the values of n for which the equation 2 4 5x x x n      will always 

have two positive different roots.   

 

(2) 

     

6.7 Determine the value of d so that the distance between the roots of the equation 
2 4 5x x d     is 4.       

  

(2) 

    

   [18] 

    

 TOTAL MARKS:  [100] 
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2 

QUESTION 1 
 

1.1.1 

4

22

3.8

2.12




xx

xx

 

 
  43

222

3.2

2.32







xx

xx

 

43

2242

3.2

2.3.2





xx

xxx

 

22 3.2  

= 
4

9
 or 

4

1
2  

 

 

 

 prime bases  

 

 

 application of law: exponents 
 

 application of laws: adding &  

    subtracting exponents 

 answer 

                                                  (4) 

1.1.2 

8

)3(350)63(3 0
 

=
8

)1(350183 
 

= 
24

3225293




 

=
22

2523 
 

= 
22

22
 

= –1 

 

 

 

  3( 3 6) 3 18    

  03 1  

 

  

 

  simplifying surds 

  

 

  subtracting surds 

 

  answer 

(5) 

1.2.1 

 

2

2

2 2 5 10

2 (1 2 ) 5 10

5 2 5 10

2 2

x x

x

x

x

y

y

y

y

   

   

  

  

  

 
 

common factor 
 

 5   
 

 answer 

   (3) 

1.2.2 

3

15
2 2

8

1
2

8

2 2

3

x

x

x

x




 





  

 

 

 

 

 simplifying RHS 

 

 bases the same  
 

 answer 

(3) 

[15] 
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QUESTION 2 
 

2.1.1 22 7x x  
22 7 0x x   

(2 7) 0x x   

7
0   or   3,5

2
x x    

 
 

 standard form 

 factors 
 

 both x values 

(3) 

2.1.2 0852 2  xx  
2 4

2

b b ac
x

a

  
  

      

 

2
5 5 4 2 8

2 2
x

     
   

3,61 or 1,11x x     

 

 

 

 

 
 

 correct substitution into  

    quadratic formula 
 

 3,61  1,11  

(3) 

2.1.3 01032  xx  
   025  xx

 
 

 

 

  

25  x  
OR 

)2;5(x        
 

 

 factors 

 

 

 

 
 

 answer 

OR 

 answer 

(3) 

2.1.4  

 

4 2x x     
2 8 16 2x x x      
2 9 14 0x x     

( 7)( 2) 0x x    

7  or  2x x    

 

 

 

 isolate the surd 
 

 square both sides 
 

 standard form 
 

 factors 
 

 answers with selection 

(5) 

2.2 376   and   12 2  yxxy  
12  yx  

 
2

2 1 6 37y y    

24 4 1 6 37y y y     
24 10 36 0y y     
22 5 18 0y y     

  2 9 2 0y y     

4,5 or 2y y     

8   or  5x x    

 

  2 1x y   
 

 substitution 

 

 

 

 standard form 
 
 
 
 

 factors 
 

 y-values 
 

 x-values 

(6) 

[20] 

 OR 
 –5 2 

x ○ ○ 
+

 

- 

+ – 

2 –5 

2 4x x  

Note: If learner makes a 

mistake which leads to 

both equations being 

LINEAR award 

maximum 3/6 marks 

 2 1x y   

 substitution 

 first unknown 

NOTE: 
Wrong formula: 0/3 

marks 
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QUESTION 3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1.1 3 7 3

4

m
x

   
  

7 3 0m    

3

7
m   

 

 

 7 3 0m    

 

 answer 

(2) 

3.1.2 7 3 0m    

3

7
m   

 7 3 0m    

 

 answer 

(2) 

3.2.1 The equation is undefined at x = 3 or  x = –3     undefined 

(1) 

3.2.2 

x

x

x 


 3

2
1

3

1
 

1 2
1

3 3

x

x x
  

 
 

3 ( 3)( 3) 2 ( 3)x x x x x        
2 23 9 2 6x x x x       

2 7 6 0x x    

( 1)( 6) 0x x    

1  or  6x x     

 

 

 

 change of sign 
 

 multiplying by LCD 
 

 removing brackets 
 

 standard form 

 factors 

 answers 

(6) 

3.3.1 

nm
mn

nmnm
nmnm

2
24

33
)(3







 

 LHS of equation 

 RHS of equation 

 simplification 

(3) 

3.3.2 

 

2
5

10
2

))(2(55

2

2

2222










n

n
nn

nn

nm

mn

 
 

 substitution of m = 2n 

 

 

 

 answer 

(2) 

[16] 

Answer only: full marks 
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5 

QUESTION 4 

 

4.1.1 y = –1   answer 

(1) 

4.1.2 

-5 -4 -3 -2 -1 1

-1

1

2

x

y

 

 

Graph of  f 

 

 x-intercept of – 4 

 y-intercept of 2 

 

Graph of  g 

 

 x-intercept of – 1 

 y-intercept of 1 

 horizontal asymptote 

and shape 

(5) 

4.1.3 14  x  
 

OR 

 

)1;4( x  

  answer  

(2) 

 

 

  answer         

(2) 

4.2  

 

 

shape: a > 0 

 

 turning point  

on LHS of y-axis 

b < 0 

 

 y-int below  

x-axis: c < 0 

 

 2 x-intercepts: 

one positive and  

one negative 

(4)  

[12] 

 

 

 

 

 

 

 

f 

g 

y = – 1 
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QUESTION 5 
 

 

5.1 
2

1
0 3

5

3

y


 




 

  
5

0 ;
3

 
 
 

  

 

 let x = 0 

 

 answer  

                                       (2) 

5.2 
2

0 1
3

2
1

3

2 1( 3)

2 3

5

x

x

x

x

x


 




 



   

   



 

 5 ; 0  

 let y = 0 

 

 

 

 simplification  

 

 answer 

(3) 

5.3          

 
 

 

 

 

 asymptotes 

 

 x-intercept 

 

 y-intercept  

 

 shape 

 

 

(4) 

5.4 3 5x    

 

OR 

 

(3 ; 5]x  

 answer 

 

OR 

 

 answer 

(2) 

 

 

 

 

 

 

 

 

 

 

Answer only:  2 marks  
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7 

5.5 
2

( 2) 1
2 3

7

5

f


  
 



 

2
(1) 1

1 3

2

f


 




  

 

7
2

5Av grad
1 ( 2)

1

5




 



  

 

 

 

 

 value of ( 2)f    

 

 

 value of (1)f   

 

 

 

 substitution 

 

 

 answer                             

(4) 

5.6 The new point of intersection of the asymptotes will be at 

(1 ; –2).  

 

 

2 1(1)

3

c

c

  

 
    

3y x   

 

OR  

 

( 2) 1( 1)

2 1

3

y x

y x

y x

   

  

 

  

   

 

 1   –2   

 

 
 

 subst m = 1 and (1 ; –2). 

 

 answer       

 

OR 

 
 subst m = 1 and (1 ; –2). 

 
 

 answer       

(4) 

  [19] 
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QUESTION 6 
 

 

6.1 1 0

1

x

x

 

 
  

P(–1 ; 0)  

 

 y = 0 

 x = –1 

                                         (2) 

6.2 

2

( 1)( 5)

8 (3 1)(3 5)

8 8

1

1( 1)( 5)

4 5

y a x x

a

a

a

y x x

x x

  

  

 

 

   

   

 

 

 subst x-intercepts 

 subst (3 ; 8) 

 

 

 a = –1  

 

                                 

                                               (3) 

6.3 RS = 5 – 1  

      = 4 units 

 y at S = 1 

 answer 

(2) 

6.4 
Axis of symmetry: 

4
2

2( 1)
x


 


  

 

Maximum value: 
2(2) 4(2) 5 9y        

 

T(2 ; 9) 

 

 x = 2 

 

 

 substitution of  x  

 
 

 y = 9 

(3) 

6.5  2

2

4 5

3 5 0

x kx x

x x k

   

    
  

 
2(3) 4( 1)(5 )

29 4

k

k

    

 
  

 

For a tangent:  

29 4 0

29

4

k

k

 


 

 equating 

 

 

 

 calculating  

 

 

 

  = 0 

 

 answer 

(4) 

6.6 29
5

4
n   

OR 

29
5 ;

4
n

 
 
 

  

 answer 

 

 

 answer 

                                 (2) 

6.7 d = 5                                            d = 5  

(2) 

[18] 
 

 TOTAL:  100 
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