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yasser
Typewriter
Functions



 

8 (a) f(x) = 2
x 

 

  Complete the table. 
 

x –2 –1 0 1 2 3 4 

y = f(x)  0.5 1 2 4   

    [3] 

 
 
 (b) g(x) = x(4 – x) 
 

  Complete the table. 

 

x –1 0 1 2 3 4 

y = g(x)   0 3  3 0 

    [2] 
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 (c) On the grid, draw the graphs of 
 

  (i) y = f(x) for  −2  Y  x  Y  4, [3] 
 

  (ii) y = g(x) for  −1  Y  x  Y  4. [3] 
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 (d) Use your graphs to solve the following equations.  
 
  (i) f(x) = 10 
 
 
 
 Answer(d)(i)  x =   [1] 

 
  (ii) f(x) = g(x) 
 
 
 
 Answer(d)(ii)  x =  or  x =   [2] 

 

  (iii) f 
-1(x) = 1.7 

 
 
 
 Answer(d)(iii)  x =   [1] 
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6 (a) Complete the table of values for      
x

xy
1

+= . 

 

x –4 –3 –2 –1 –0.5 0.5 1 2 3 4 

y –4.3 –3.3   –2.5 2.5   3.3 4.3 
 

    [2] 
 

 (b) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  On the grid, draw the graph of   

x

xy
1

+=    for  −4 Y x Y −0.5  and  0.5 Y x Y 4.                

  Six of the ten points have been plotted for you. [3] 
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 (c) There are three integer values of k for which the equation   
1

x k
x

+ =    has no solutions. 

  Write down these three values of k. 
 
 
 Answer(c) k =  or k =  or k =   [2] 

 
 

 (d) Write down the ranges of x for which the gradient of the graph of    
1

y x

x

= +    is positive.   

 
 
 
 Answer(d)   [2] 

 
 

 (e) To solve the equation  
1

2 1x x

x

+ = + , a straight line can be drawn on the grid. 

 

  (i) Draw this line on the grid for −2.5 Y x Y 1.5. [2] 
 
  (ii) On the grid, show how you would find the solutions. [1] 
 

  (iii) Show how the equation  
1

2 1x x

x

+ = +   can be rearranged into the form  x2 + bx + c = 0 

and find the values of b and c. 
 
 
 
 
 
 
 
 
 
 
 
 Answer(e)(iii) b =    

 
 c =   [3] 
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8 (a)  f(x) = 2x – 1 g(x) = x2 
 
  Work out 
 
  (i) f(2), 
 Answer(a)(i)   [1] 

 
  (ii) g( – 2), 
 Answer(a)(ii)   [1] 

 
  (iii) ff(x) in its simplest form, 
 
 
 
 Answer(a)(iii) ff(x) =   [2] 

 
  (iv) f –1(x), the inverse of f(x), 
 
 
  
 
 
 Answer(a)(iv) f –1(x) =   [2] 

 
  (v) x when  gf(x) = 4. 
 
 
 
 
 
 
 
 Answer(a)(v) x =  or x =   [4] 

  
 (b) y is inversely proportional to x and y = 8 when x = 2. 
 
  Find, 
 
  (i) an equation connecting y and x, 
 
 
 
 
 
 
 Answer(b)(i)   [2] 

 

  (ii) y when x = 
1

2
 . 

 
 
 Answer(b)(ii) y =   [1] 
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2   f(x) = 6 + x
2
 g(x) = 4x –1 

 
 (a) Find 
 
  (i)  g(3), 

 
 
 
 Answer(a)(i)   [1] 

 
  (ii) f (–4 ). 

 
 
 
 Answer(a)(ii)   [1] 

 
 (b) Find the inverse function g–1(x). 

 
 
 
 
 

 
 
 
 Answer(b) g

–1
(x) =   [2] 

 
 (c) Find fg(x) in its simplest form. 

 
 
 
 
 
 
 
 

 
 Answer(c)  fg(x) =   [3] 
 
 (d) Solve the equation gg(x) = 3. 

 
 
 
 
 
 
 
 
 
 

 
 Answer(d) x  =   [3] 
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7 (a) Complete the table for the function f(x) = 
22

x
x
− . 

 

x –3 –2 –1 –0.5 –0.2  0.2 0.5 1 2 3 

f(x) –9.7 –5   –10.0  10.0 3.75 1  –8.3 
 

    [3] 
 

 (b) On the grid draw the graph of y = f(x) for –3 Y x Y –0.2 and 0.2 Y x Y 3. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    [5] 
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(c) Use your graph to 

  (i) solve f(x) = 2, 

 Answer(c)(i) x =   [1] 

  (ii) find a value for k so that f(x) = k has 3 solutions. 

 Answer(c)(ii) k =   [1] 

(d) Draw a suitable line on the grid and use your graphs to solve the equation 
22

x

x

− = 5x. 

 Answer(d) x =  or x =   [3] 

(e) Draw the tangent to the graph of y = f(x) at the point where x = –2. 

  Use it to calculate an estimate of the gradient of y = f(x) when x = –2. 

 Answer(e)   [3] 
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7 (a) Complete the table for the function   f(x) = 1
10

3

+
x

. 

 

x –4 –3 –2 –1 0 1 2 3 

f(x)  –1.7 0.2 0.9 1 1.1 1.8  

 
    [2] 
 

 (b) On the grid, draw the graph of   y = f(x)   for   –4 Y x Y=3. 
 

y

x

4

3

2

1
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    [4] 
 
 

 (c) Complete the table for the function   g(x) = 
x

4
,  0≠x . 

 

x –4 –3 –2 –1 1 2 3 

g(x) –1 –1.3    2 1.3 

    [2] 
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 (d) On the grid, draw the graph of   y = g(x)   for –4 Y x Y –1 and 1 Y x Y 3. [3] 
 
 

 (e) (i) Use your graphs to solve the equation  
x

x 4
1

10

3

=+ . 

 
 
 
 
 
 

 Answer(e)(i)  x =  or x =   [2] 
 
 

 (ii) The equation   
x

x 4
1

10

3

=+   can be written as  0
4

=++ baxx . 

 
   Find the values of a and b. 
 
 
 
 
 
 
 
 
 
 
 
 
 Answer(e)(ii) a =    
 
 b =   [2] 
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7 (a) Complete the table of values for the equation  y = 
2

4

x

 ,  x  ≠  0. 

 

x O4 O3 O2 O1 O0.6  0.6 1 2 3 4 

y 0.25 0.44   11.11   4.00  0.44  

 [3] 
 

 (b) On the grid, draw the graph of  y = 
2

4

x

 for  O4 Y x Y O0.6  and  0.6 Y x Y 4 . 
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 (c) Use your graph to solve the equation 
2

4

x

= 6 . 

 
 
 Answer(c)x =  or x =   [2] 

 
 
 (d) By drawing a suitable tangent, estimate the gradient of the graph where x = 1.5. 
 
 
 
 
 
 
 Answer(d)   [3] 

 

 (e) (i) The equation  
2

4

x

 O x + 2 = 0  can be solved by finding the intersection of the graph  

of  y = 
2

4

x

  and a straight line. 

 

 Write down the equation of this straight line. 
 
 
 Answer(e)(i)   [1] 

 
 
 (ii) On the grid, draw the straight line from your answer to part (e)(i). [2] 
 

 (iii) Use your graphs to solve the equation  
2

4

x

 O x + 2 = 0. 

 
 
 
 
 
 
 
 Answer(e)(iii) x =   [1] 
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4 (a) Complete the table of values for the function  y = x2 O 
x

3
,  x ≠ 0. 

 

x O3 O2 O1 O0.5 O0.25  0.25 0.5 1 2 3 

y 10 5.5  6.3 12.1  O11.9   2.5 8 

 [3] 
 

 (b) Draw the graph of  y = x2 O 
x

3
 for O3 Y x Y O0.25 and 0.25 Y x Y 3. 
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 [5] 
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 (c) Use your graph to solve  x2 O 
x

3
 = 7. 

 
 
 
 Answer(c) x =  or x =  or x =   [3] 

 
 

 (d) Draw the tangent to the curve where  x = O2. 

 Use the tangent to calculate an estimate of the gradient of the curve where  x = O2. 
 
 
 
 
 
 
 Answer(d)   [3] 
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5 (a) Complete the table of values for the function f(x), where f(x) = x2 + 
2

1

x

,  x ≠ 0 . 

 

x O3 O2.5 O2 O1.5 O1 O0.5  0.5 1 1.5 2 2.5 3 

f(x)  6.41  2.69  4.25  4.25  2.69  6.41  

 [3] 
 
 

 (b) On the grid, draw the graph of y = f(x) for  O3 Y x Y O0.5 and  0.5 Y x Y 3 . 
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(c) (i) Write down the equation of the line of symmetry of the graph. 

 Answer(c)(i)   [1] 

 (ii) Draw the tangent to the graph of y = f(x) where x = O1.5. 

 Use the tangent to estimate the gradient of the graph of y = f(x) where x = O1.5. 

 Answer(c)(ii)   [3] 

 (iii) Use your graph to solve the equation  x2 + 
2

1

x

 = 3. 

 Answer(c)(iii) x =  or x =  or x =  or x =   [2] 

 (iv) Draw a suitable line on the grid and use your graphs to solve the equation   x2 + 
2

1

x

 = 2x. 

 Answer(c)(iv) x =  or x =   [3] 
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9 f(x) = 3x + 1  g(x) = (x + 2)2 
 
 (a) Find the values of 
 
 (i) gf(2), 
 
 
 Answer(a)(i)   [2] 

 
 (ii) ff(0.5). 
 
 
 Answer(a)(ii)   [2] 

 
 
 (b) Find f –1(x), the inverse of f(x). 
 
 
 
 
 
 
 
 
 Answer(b)   [2] 

 
 
 (c) Find fg(x). 
 
 Give your answer in its simplest form. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Answer(c)   [2] 

 

10 June 2011 V3
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 (d) Solve the equation  x2 + f(x) = 0. 
 
 Show all your working and give your answers correct to 2 decimal places. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Answer(d) x =  or x =   [4] 
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5 (a) Complete the table for the function   f(x) =  13
2

3

−− x

x

. 

 

x –3 –2 –1.5 –1 0 1 1.5 2 3 3.5 

f(x) –5.5  1.8 1.5  –3.5 –3.8 –3  9.9 

 [3] 
 

 (b) On the grid draw the graph of   y = f(x)   for   O3 Y x Y 3.5 . 
 

y

x
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 [4] 
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 (c) Use your graph to 
 
 (i) solve f(x) = 0.5, 
 
 
 Answer(c)(i) x =  or x =  or x =   [3] 

 
 (ii) find the inequalities for k, so that f(x) = k has only 1 answer. 
 
 
 
 Answer(c)(ii) k I    

 
 k K   [2] 

 
 

 (d) (i) On the same grid, draw the graph of    y = 3x – 2    for    O1 Y x Y 3.5 . [3] 
 
 
 
 
 
 

 (ii) The equation  13
2

3

−− x

x

 = 3x – 2 can be written in the form x3 + ax + b = 0. 

 Find the values of a and b. 
 
 
 
 
 
 
 
 
 Answer(d)(ii) a =  and b =   [2] 

 

 (iii) Use your graph to find the positive answers to 13
2

3

−− x

x

 = 3x – 2 for O3 Y x Y 3.5 . 

 
 
 
 
 Answer(d)(iii) x =  or x =   [2] 
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2  

 f(x) = 4x O 2 
 

 g(x) = 
x

2
 + 1 

 
 h(x) = x2 + 3 
 
 (a) (i) Find the value of hf(2). 
 
 
 
 
 
 
 Answer(a)(i)   [2] 

 
 (ii) Write fg(x) in its simplest form. 
 
 
 
 
 
 
 
 
 Answer(a)(ii) fg(x) =   [2] 

 
 
 (b) Solve g(x) = 0.2. 
 
 
 
 
 
 
 
 Answer(b) x =   [2] 

 
 
 (c) Find the value of gg(3). 
 
 
 
 
 
 
 
 
 
 Answer(c)   [2] 

12) November 2011 V2
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 (d) (i) Show that f(x) = g(x) can be written as    4x2 – 3x – 2 = 0. 
 
 Answer (d)(i) 
 
 
 
 
 
 
 
 
 
 
 [1] 
 
 (ii) Solve the equation    4x2 – 3x – 2 = 0. 
 
 Show all your working and give your answers correct to 2 decimal places. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Answer(d)(ii) x =  or x =   [4] 
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7 The diagram shows the accurate graph of  y = f(x)  where  f(x) = 
x

1
 + x2  for 0 I x Y 3. 
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 (a) Complete the table for  f(x) = 
x

1
 + x2 . 

 

x O3 O2 O1 O0.5 O0.3 O0.1 

f(x)  3.5 0 O1.8   

 [3] 
 

 (b) On the grid, draw the graph of y = f(x)  for O3 Y x I 0. [3] 
 
 (c) By drawing a tangent, work out an estimate of the gradient of the graph where  x = 2. 
 
 
 
 
 Answer(c)   [3] 

 
 (d) Write down the inequality satisfied by k when f(x) = k has three answers. 
 
 
 Answer(d)   [1] 

 

 (e) (i) Draw the line  y = 1 – x  on the grid for O3 Y x Y 3. [2] 
 
 
 

 (ii)  Use your graphs to solve the equation    1 – x = 
x

1
 + x2 . 

 
 Answer(e)(ii) x =   [1] 

 

 (f) (i) Rearrange  x3 O x2 – 2x + 1 = 0 into the form  
x

1
 + x2 = ax + b, where a and b are integers. 

 Answer(f)(i) 
 
 
 
 
 
 [2] 
 
 (ii) Write down the equation of the line that could be drawn on the graph  

 to solve   x3 O x2 – 2x + 1 = 0 . 
 
 
 
 Answer(f)(ii) y =   [1] 
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2 (a) Complete the table of values for  y = 2x. 
 

x –2 –1 0 1 2 3 

y 0.25  1 2  8 

 [2] 
 

 (b) On the grid, draw the graph of    y =  2x  for  O2 Y x Y 3. 
 

y

x
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9

8

7

6
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0–1 1 2 3–2

 
 [3] 
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 (c) (i) On the grid, draw the straight line which passes through the points (0, 2) and (3, 8). [1] 
 
 (ii) The equation of this line is y = mx + 2. 
 
 Show that the value of m is 2. 
 
 Answer(c)(ii) 
 
 
 
 
 
 
 
 
 
 [1] 
 (iii) One answer to the equation   2x =2x + 2  is  x = 3. 
 
 Use your graph to find the other answer. 
 
 
 
 Answer(c)(iii) x =   [1] 
 
 
 (d) Draw the tangent to the curve at the point where x = 1. 
 
 Use this tangent to calculate an estimate of the gradient of   y = 2x when x = 1. 
 
 
 
 
 
 
 
 
 
 Answer(d)   [3] 
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8 f(x) = x2 + x O1 g(x) = 1 O 2x h(x) = 3x 
 
 (a) Find the value of     hg(–2). 
 
 
 
 Answer(a)   [2] 
 
 (b) Find  g –1(x). 
 
 
 
 
 Answer(b) g 

O1(x) =   [2] 
 
 
 (c) Solve the equation f(x) = 0. 
 Show all your working and give your answers correct to 2 decimal places. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Answer(c) x =  or x =   [4] 
 
 
 (d) Find fg(x). 
 Give your answer in its simplest form.  
 
 
 
 
 
 
 
 Answer(d) fg(x) =   [3] 
 
 
 (e) Solve the equation h – 1(x) = 2. 
 
 
 
 
 Answer(e) x =   [1] 

15) November 2011 V3
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3 The table shows some values for the equation    y = x3 O 2x   for    −2 Y x Y 2 . 
 

x –2 −1.5 −1 −0.6 −0.3 0 0.3 0.6 1 1.5 2 

y –4 –0.38   0.57  –0.57   0.38 4 

 
 (a) Complete the table of values. [3] 
 

 (b) On the grid below, draw the graph of   y = x3 O 2x   for   −2 Y x Y 2 . 
 The first two points have been plotted for you. 
 

x

y

4

3

2

1

–1

–2

–3

–4

1 20–1–2

 [4] 

16) June 2012 V1
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(c) (i) On the grid, draw the line  y = 0.8 for  −2 Y x Y 2 

. [1] 

 

 (ii) Use your graph to solve the equation  x
3 – 2x  = 0.8 

. 
 
 
 

 
 
 
 Answer(c)(ii) x =  or x =  or x  =   [3] 
 

 
 (d) By drawing a suitable tangent, work out an estimate for the gradient of the graph of y = x

3 O 2x 

where x = −1.5. 
 
 You must show your working. 

 
 
 
 
 
 

 
 
 Answer(d)   [3] 
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9 f(x) = 3x + 5 g(x) = 7 O 2x h(x) = x2 O 8 
 
 (a) Find 
 
 (i) f(3), 
 
 Answer(a)(i)   [1] 
 

 (ii) g(x O 3) in terms of x in its simplest form, 
 
 
 
 Answer(a)(ii)   [2] 
 
 (iii) h(5x) in terms of x in its simplest form. 
 
 
 
 Answer(a)(iii)   [1] 
 
 
 (b) Find the inverse function  g –1(x). 
 
 
 
 Answer(b) g –1(x) =   [2] 
 
 
 (c) Find hf(x) in the form  ax2 + bx + c . 
 
 
 
 
 Answer(c) hf(x) =   [3] 
 
 
 (d) Solve the equation  ff(x) = 83. 
 
 
 
 
 Answer(d) x =   [3] 
 
 

 (e) Solve the inequality  2f(x) I g(x). 
 
 
 
 
 
 Answer(e)   [3] 

17) June 2012 V1
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7 f(x) = 2x 
 
 (a) Complete the table. 
 

x 0 0.5 1 1.5 2 2.5 3 3.5 4 

f(x)  1.4 2 2.8 4 5.7 8   

 
 [3] 
 

 (b) Draw the graph of    y = f(x)  for  0 Y x Y 4 . 
 

y

x
0
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0.5 1 1.5 2 2.5 3 3.5 4
 
 [4] 

18 June 2012 V3
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 (c) Use your graph to solve the equation   2x = 5
 

. 

 
 

 Answer(c) x =   [1] 
 

 
 (d) Draw a suitable straight line and use it to solve the equation    2

x = 3x. 

 

 Answer(d) x =  or x =   [3] 

 
 
 (e) Draw a suitable tangent and use it to find the co-ordinates of the point on the graph of    y = f(x) 

where the gradient of the graph is 3. 
 

 

 
 Answer(e) (  ,  ) [3] 
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9 f(x) = 1 – 2x g(x) = 
x

1
,  x ≠ 0 h(x) = x3 + 1 

 
 
 (a) Find the value of 
 
 (i) gf(2), 
 
 
 
 
 
 
 Answer(a)(i)   [2] 
 
 (ii) h(–2). 
 
 
 
 
 
 
 Answer(a)(ii)   [1] 
 
 
 (b) Find fg(x). 
 Write your answer as a single fraction. 
 
 
 
 
 
 
 
 Answer(b) fg(x) =   [2] 
 
 
 (c) Find h 

–1(x) , the inverse of h(x). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Answer(c) h 

–1(x) =   [2] 

19) June 2012 V3
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 (d) Write down which of these sketches shows the graph of each of  y = f(x),  y = g(x) and y = h(x). 
 

y

x0

Graph A

y

x0

Graph B

y

x0

Graph C

y

x0

Graph D

y

x0

Graph E

y

x0

Graph F  
 

Answer(d) y = f(x)  Graph    

y = g(x)  Graph    

y = h(x)  Graph   [3] 
 
 

 (e) k(x) = x5 O=3 
 
 Solve the equation   k 

–1 (x) = 2. 
 
 
 
 
 
 
 
 
 Answer(e) x =   [2] 
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2 (a) (i) Complete the table of values for     y = 
2

1
x3 + x2 – 7x. 

 

x –5 –4 –3 –2 –1 0 1 2 3 4 

y –2.5 12 16.5  7.5 0  –6 1.5  

 [3] 

 

 (ii) On the grid, draw the graph of      y = 
2

1
x3 + x2 – 7x   for   –5 Y x Y 4 . 

 
y

x

22

20

18

16

14

12

10

8

6

4

2

–2

–4

–6

–8

0 1 2 3 4–1–2–3–4–5

 

 [4] 

 

 

 (b) Use your graph to solve the equation     
2

1
x3 + x2 – 7x = 2 . 

 

 

 

 Answer(b) x =  or x =  or x =   [3] 

20) November 2012 V1
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 (c) By drawing a suitable tangent, calculate an estimate of the gradient of the graph where x = O4 . 

 

 

 

 

 

 

 

 

 Answer(c)   [3] 

 

 

 (d) (i) On the grid draw the line     y = 10 – 5x    for O2 Y x Y 3 . [3] 

 

 (ii) Use your graphs to solve the equation    
2

1
x3 + x2 – 7x = 10 – 5x. 

 

 

 

 Answer(d)(ii) x =   [1] 
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8 The graph of   y = f(x)   is drawn on the grid for   0 Y x Y 3.2 . 
 

y

x
0 1 2

5

4

3

2

1

3

y = f(x)

 
 
 (a) (i) Draw the tangent to the curve   y = f(x)  at  x = 2.5 . [1] 
 
 (ii) Use your tangent to estimate the gradient of the curve at  x = 2.5 . 
 
 
 
 
 Answer(a)(ii)   [2] 
 
 

 (b) Use the graph to solve   f(x) = 2,    for    0 Y x Y 3.2 . 
 
 
 
 
 
 
 Answer(b) x =  or x =   [2] 

21) November 2012 V2
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 (c)  g(x) = 
2

2

2 x

x

+     x ≠ 0 . 

 

 (i) Complete the table for values of g(x), correct to 1 decimal place. 
 

x 0.7 1 1.5 2 2.5 3 

g(x)   1.6  1.6 1.7 

 [2] 
 

 (ii) On the grid opposite, draw the graph of   y = g(x)   for   0.7 Y x Y  3 

. [3] 
 

 (iii) Solve   f(x) = g(x)   for   0.7 Y  x Y 3. 
 

 Answer(c) (iii) x =  or x =  or x =   [3] 
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4 f(x) = 
2

2

x

O 3x,  x ≠ 0 

 (a) Complete the table. 
 

x O3 O2.5 O2 O1.5 O1 O0.5 0.5 1 1.5 2 2.5 3 

f(x) 9.2 7.8 6.5 5.4  9.5 6.5  O3.6 O5.5 O7.2 O8.8

 

 [2] 

 (b) On the grid, draw the graph of    y = f(x),  for   O3 Y x Y O0.5   and   0.5 Y x Y 3 . 
 

y

x

10

9

8

7

6

5

4

3

2

1

–1

–2

–3

–4

–5

–6

–7

–8

–9

0–1–2–3 321

 [5] 

22) November 2012 V3
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 (c) Use your graph to solve the equations. 
 
 (i) f(x) = 4 
 
 
 Answer(c)(i) x =   [1] 
 
 (ii) f(x) = 3x 
 
 
 
 
 Answer(c)(ii) x =   [2] 
 
 
 (d) The equation   f(x) = 3x   can be written as    x3 = k. 
 
 Find the value of k. 
 
 
 
 
 
 
 
 
 
 Answer(d) k =   [2] 
 
 
 (e) (i) Draw the straight line through the points (–1, 5) and (3, –9). [1] 
 
 (ii) Find the equation of this line. 
 
 
 
 
 
 
 
 
 Answer(e)(ii)   [3] 
 
 
 (iii) Complete the statement. 
 

 The straight line in part (e)(ii) is a  to the graph of   y = f(x). [1] 
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2 f(x) =  3 – x – x2            g(x) = 3x 

 (a)  Complete the tables of values for f(x) and g(x).

x –1.5 –1 –0.5 0 0.5 1 1.5

f(x) 2.25 3 3.25 2.25 1 –0.75

x –1.5 –1 –0.5 0 0.5 1 1.5

g(x) 0.19 0.58 1.73 3 5.20
[3]

 (b)  On the grid, draw the graphs of  y = f(x)  and  y = g(x) for  –1.5 Ğ x Ğ 1.5 .

y

x

6

5

4

3

2

1

–1

–2

0 0.5 1 1.5–0.5–1–1.5

[6]

23) June 2013 V1
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(c) For  –1.5 Ğ x Ğ 1.5, use your graphs to solve

(i)  f(x) = 0,

Answer(c)(i) x =  ...............................................   [1]

(ii) g(x) = 4,

Answer(c)(ii) x =  ...............................................   [1]

(iii)  f(x) = g(x).

Answer(c)(iii) x =  ...............................................   [1]

(d)  By drawing a suitable tangent, fi nd an estimate of the gradient of the graph of  y = f(x) when x = 0.5.

Answer(d)  ...............................................   [3]
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9 f(x) = x2 + x – 3             g(x) = 2x + 7             h(x) = 2x

 (a) Solve the equation  f(x) = 0.
  Show all your working and give your answers correct to 2 decimal places.

 Answer(a) x = ........................  or  x = ........................  [4]

 (b) fg(x) = px2 + qx + r

  Find the values of p, q and r.

 Answer(b) p =  .....................................

 q =  .....................................

 r =  .....................................   [3]

24) June 2013 V1
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(c)  Find g 
–1(x).

Answer(c) g 
–1(x) =  ...............................................   [2]

(d) Find x when h(x) = 0.25.

Answer(d) x =  ...............................................   [1]

(e) Find  hhh(3).
  Give your answer in standard form, correct to 4 signifi cant fi gures.

Answer(e)  ...............................................   [4]
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3  The table shows some values for the function   y = 11x – 2x2 – 12  for  1 Ğ x Ğ 4.5.

x 1 1.5 2 2.5 3 3.5 4 4.5

y –3 2 3 3

 (a)  Complete the table of values. [3]

 (b)  On the grid below, draw the graph of   y = 11x – 2x2 – 12  for  1 Ğ x Ğ 4.5.

y

4

3

2

1

0

–1

–2

–3

0.5 1 1.5 2 2.5 3 43.5 4.5
x

[4]

25) June 2013 V2
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 (c)  By drawing a suitable line, use your graph to solve the equation   11x – 2x2 = 11.

Answer(c)  x = .........................  or  x = .........................  [2]

 (d) The line  y = mx + 2  is a tangent to the curve  y = 11x – 2x2 – 12  at the point P.

  By drawing this tangent,

 (i)  fi nd the co-ordinates of the point P,

Answer(d)(i) (.................... , ....................)  [2]

 (ii)  work out the value of m.

 Answer(d)(ii) m =  ...............................................   [2]
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5 (a) Complete this table of values for the function  f(x) = x
1  – x2,  x ¸ 0.

x –3 –2 –1 –0.5 –0.2 0.2 0.5 1 2 3

f(x) –9.33 –4.5 –2 –2.25 4.96 –3.5 –8.67

[3]

 (b) Draw the graph of  f(x) = x
1  – x2  for  –3 Y x Y –0.2  and  0.2 Y x Y 3.

y

x

5

4

3

2

1

–1

–2

–3

–4

–5

–6

–7

–8

–9

–10

0 1–1–2–3 2 3

[5]

26) June 2013 V3
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 (c) Use your graph to solve  f(x) = –3.

Answer(c) x = ................  or  x = ................  or  x = ................  [3]

 (d) By drawing a suitable line on your graph, solve the equation  f(x) = 2x – 2.

Answer(d) x = ................  or  x = ................  or  x = ................  [3]

 (e)  By drawing a suitable tangent, work out an estimate of the gradient of the curve at the point where  
x = –2.

 You must show your working.

 Answer(e)  ...............................................   [3]
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6 (a)
y

x

5

4

3

2

1

–1

–2

–3

–4

–5

0 1–1–2–3 2 3

  The diagram shows the graph of   y = f(x)  for  –3 Ğ x Ğ 3.

 (i)  Find f(2).

 Answer(a)(i)  ...............................................   [1]

 (ii)  Solve the equation   f(x) = 0.

 Answer(a)(ii) x =  ...............................................   [1]

 (iii)  Write down the value of the largest integer, k, for which the equation  f(x) = k  has 3 solutions.

 Answer(a)(iii) k =  ...............................................   [1]

 (iv)  By drawing a suitable straight line, solve the equation   f(x) = x.

Answer(a)(iv) x = .....................  or  x = .....................  or  x = .....................  [3]

27) November 2013 V1
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(b) g(x) = 1 – 2x h(x) = x2 – 1

(i)  Find gh(3).

Answer(b)(i)  ...............................................   [2]

(ii)  Find g–1(x).

Answer(b)(ii) g–1(x) =  ...............................................   [2]

(iii)  Solve the equation     h(x) = 3.

Answer(b)(iii) x = ....................  or  x = ....................  [3]

(iv)  Solve the equation     g(3x) = 2x.

Answer(b)(iv) x =  ...............................................   [3]
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5 (a)  Complete the table of values for   y = 2 x
2 1

3- -x x  .

x –3 –2 –1 –0.5 –0.3 0.3 0.5 1 2 3

y 9.6 6 26.5 18.0 –2 –6 –9.1
[3]

 (b)  Draw the graph of   y = 2 x
2 1

3- -x x   for  –3 Y x Y –0.3  and  0.3 Y x Y 3 .

y

x

30

25

20

15

10

5

–5

–10

0–1–2–3 321

[5]

28) November 2013 V1
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(c)  Use your graph to solve these equations.

(i) 2 x
2 1

3- -x x  = 0

Answer(c)(i) x = ...............  [1]

(ii) 2 3 .x
2 1

7 5- - -x x  = 0

Answer(c)(ii) x = ...............  or  x = ...............  or  x = ...............  [3]

(d) (i) By drawing a suitable straight line on the graph, solve the equation  2 3 10 3x x
2 1
- - = -x x .

Answer(d)(i) x = ...............  or  x = ...............  [4]

(ii)  The equation   2 3 10 3x x
2 1
- - = -x x    can be written in the form   ax2 + bx + c = 0   where 

a, b and c are integers.

  Find the values of a, b and c.

Answer(d)(ii) a = ............... , b = ............... , c = ...............  [3]
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8 f(x) = 4x + 3            g(x) = 1x
7
+  (x ¸ –1)            h(x) = x2 + 5x

 (a)  Work out

 (i)  h(–3),

 Answer(a)(i)  ...............................................   [1]

 (ii)  hg(13).

 Answer(a)(ii)  ...............................................   [2]

 (b)  Find f –1(x).

 Answer(b) f –1(x) =  ...............................................   [2]

29) November 2013 V2
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(c) (i)  Solve the equation     f(x) = 23.

Answer(c)(i)  x =  ...............................................   [2]

(ii)  Solve the equation     h(x) = 7.

 Show all your working and give your answers correct to 2 decimal places.

Answer(c)(ii)  x = .........................  or  x = .........................  [5]
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8 (a)  Complete the table of values for   y = x3 – 3x + 1 .

x –2.5 –2 –1.5 –1 –0.5 0 0.5 1 1.5 2 2.5

y –7.125 –1 3 1 –0.375 –1 –0.125 3 9.125

[2]

 (b)  Draw the graph of   y = x3 – 3x + 1  for  –2.5 Ğ x Ğ 2.5 .

y

x

10

9

8

7

6

5

4

3

2

1

–1

–2

–3

–4

–5

–6

–7

–8

0–1–2–3 321

[4]

30) June 2014 V1
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 (c)  By drawing a suitable tangent, estimate the gradient of the curve at the point where x = 2.

 Answer(c)  ................................................   [3]

 (d)  Use your graph to solve the equation   x3 – 3x  + 1 = 1 .

Answer(d) x = .....................  or  x = .....................  or  x = .....................  [2]

 (e)  Use your graph to complete the inequality in k for which the equation

x3 – 3x  + 1 = k   has three different solutions.

Answer(e) ........................ < k  < ........................  [2]
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10 (a) f(x) = 2x – 3                   g(x) = 1
1

x +  + 2                   h(x) = 3x

 (i)  Work out f(4).

 Answer(a)(i)  ................................................   [1]

 (ii) Work out fh(–1).

 Answer(a)(ii)  ................................................   [2]

 (iii)  Find f 
–1(x), the inverse of f(x).

 Answer(a)(iii) f 
–1(x) =  ................................................   [2]

 (iv)  Find ff(x) in its simplest form.

 Answer(a)(iv) ff(x) =  ................................................   [2]

31) June 2014 V1
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(v)  Show that the equation   f(x) = g(x) simplifi es to     2x2 – 3x – 6 = 0 .

Answer(a)(v)

[3]

(vi)  Solve the equation   2x2 – 3x – 6 = 0 .

  Give your answers correct to 2 decimal places.
  Show all your working.

Answer(a)(vi) x = .....................  or  x = .....................  [4]

(b)  Simplify   2

2

3 10
3 2

x x
x x

+
+
-

-  .

 Answer(b)  ................................................   [4]
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10 f(x) = x
1  ,   x ≠ 0               g(x) = 1 – x               h(x) = x 

2 + 1

 (a)  Find fg 2
1

` j.

 Answer(a)  ................................................   [2]

 (b)  Find g–1(x), the inverse of g(x).

 Answer(b) g–1(x) =  ................................................   [1]

 (c)  Find hg(x), giving your answer in its simplest form.

 Answer(c) hg(x) =  ................................................   [3]

 (d)  Find the value of x when   g(x) = 7 .

 Answer(d) x =  ................................................   [1]

 (e)  Solve the equation   h(x) = 3x.
  Show your working and give your answers correct to 2 decimal places.

Answer(e) x = .........................  or  x = .........................  [4]

 (f)  A function  k(x)  is its own inverse when   k 
–1(x) = k(x).

  For which of the functions   f(x) ,  g(x)  and  h(x)  is this true?

 Answer(f)  ................................................   [1]

32) June 2014 V2
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4  The table shows some values for the function   y = 2
1
x  + x ,   x ≠ 0.

x –3 –2 –1 –0.5 0.5 1 2 3 4

y –2.89 –1.75 3.5 2 2.25 4.06

 (a)  Complete the table of values. [3]

 (b)  On the grid, draw the graph of   y = 2
1
x  + x  for   –3 Y x Y – 0.5  and   0.5 Y x Y 4.

y

x

5

4

3

2

1

–1

–2

–3

0–1–2–3 3 421

[5]

33) June 2014 V3
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(c)  Use your graph to solve the equation   2
1
x  + x – 3 = 0 .

Answer(c) x = .....................  or  x = .....................  or  x = .....................  [3]

(d)  Use your graph to solve the equation   2
1
x  + x = 1 – x.

Answer(d) x =  ................................................   [3]

(e)  By drawing a suitable tangent, fi nd an estimate of the gradient of the curve at the point where x = 2.

Answer(e)  ................................................   [3]

(f)  Using algebra, show that you can use the graph at   y = 0  to fi nd   13 - .

Answer(f)

[3]
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9 f(x) = 4 – 3x                   g(x) = 3–x

 (a)  Find f(2x) in terms of x.

 Answer(a) f(2x) =  ................................................   [1]

 (b)  Find ff(x) in its simplest form.

 Answer(b) ff(x) =  ................................................   [2]

 (c)  Work out gg(–1).
  Give your answer as a fraction.

 Answer(c)  ................................................   [3]

 (d)  Find f 
–1(x), the inverse of f(x).

 Answer(d) f 
–1(x) =  ................................................   [2]

 (e)  Solve the equation  gf(x) = 1.

 Answer(e) x =  ................................................   [3]

34) June 2014 V3
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5 (a)  Complete the table of values for   y = x2 + x
3 ,  x ≠ 0.

x –3 –2 –1 –0.5 0.4 0.6 1 1.5 2 3

y 8 2.5 –5.8 7.7 5.4 4 4.3 10

[2]

 (b)  Draw the graph of   y = x2 + x
3    for   –3 Y x Y –0.5  and  0.4 Y x Y 3.

y

x

10

8

6

4

2

–2

–4

–6

0–1–2–3 321

[5]

35) November 2014 V1
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 (c)  Use your graph to solve the equation   x2 + x
3  = 5.

Answer(c) x = ....................  or  x = ....................  or  x = ....................  [3]

 (d)  By drawing a suitable straight line, solve the equation   x2 + x
3  = x + 5.

Answer(d) x = ....................  or  x = ....................  or  x = ....................  [4]
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5  f(x) = 5x – 2                    g(x) = 
3x

7
-

,  x  ≠ 3                    h(x) = 2x2  + 7x

 (a)  Work out

 (i)  f(2),

 Answer(a)(i)  ................................................   [1]

 (ii) hg(17).

 Answer(a)(ii)  ................................................   [2]

 (b) Solve   g(x) = x + 3.

Answer(b) x = .......................  or  x  = .......................  [3]

36) November 2014 V2
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 (c)  Solve h(x) = 11, showing all your working and giving your answers correct to 2 decimal places.

Answer(c) x = .......................  or  x = .......................  [5]

 (d)  Find f –1(x).

 Answer(d) f –1(x) =  ................................................   [2]

 (e)  Solve g–1(x) = – 0.5 .

 Answer(e) x =  ................................................   [1]
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6 f(x) = 5x3 – 8x2 + 10

 (a)  Complete the table of values.

x –1.5 –1 –0.5 0 0.5 0.75 1 1.5 2

f(x) –24.9 10 8.6 7.6 7 18

[3]

 (b)  Draw the graph of   y = f(x)  for  –1.5 Y x Y 2.

y

x

20

15

10

5

–5

–10

–15

–20

–25

0–0.5–1–1.5 1.5 210.5

[4]

37) November 2014 V2
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 (c)  Use your graph to fi nd an integer value of k so that f(x) = k has

 (i)  exactly one solution,

 Answer(c)(i) k =  ................................................   [1]

 (ii)  three solutions.

 Answer(c)(ii) k =  ................................................   [1]

 (d)  By drawing a suitable straight line on the graph, solve the equation   f(x) = 15x + 2  for  –1.5 Y x Y 2.

Answer(d) x = ........................  or  x = ........................  [4]

 (e)  Draw a tangent to the graph of  y = f(x)  at the point where  x = 1.5 .

  Use your tangent to estimate the gradient of  y = f(x)  when  x = 1.5 .

 Answer(e)  ................................................   [3]
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8 (a)  A straight line joins the points (–1, –4) and (3, 8).

 (i)  Find the midpoint of this line.

Answer(a)(i) (...................... , ......................)  [2]

 (ii)  Find the equation of this line.
  Give your answer in the form   y = mx + c.

 Answer(a)(ii) y =  ................................................   [3]

 (b) (i)  Factorise   x2 + 3x – 10.

 Answer(b)(i)  ................................................   [2]

 (ii)  The graph of   y = x2 + 3x – 10   is sketched below.

y

x
0 (b, 0)

(0, c)

(a, 0)

NOT TO
SCALE

  Write down the values of a, b and c.

 Answer(b)(ii) a =  ................................................

 b =  ................................................

 c =  ................................................   [3]

 (iii)  Write down the equation of the line of symmetry of the graph of   y = x2 + 3x – 10.

 Answer(b)(iii)  ................................................   [1]

38) November 2014 V3

 
 
 

 
 

 
 
  
 
 
 
 
 
 
 

www.Q8Maths.com 70



 (c)  Sketch the graph of   y = 18 + 7x – x2   on the axes below.
  Indicate clearly the values where the graph crosses the x and y axes.

y

x
0

NOT TO
SCALE

[4]

(d) (i) x2 + 12x – 7  =  (x + p)2 – q

  Find the value of p and the value of q.

Answer(d)(i) p =  ................................................

q =  ................................................   [3]

(ii)  Write down the minimum value of y for the graph of   y = x2 + 12x – 7.

Answer(d)(ii)  ................................................   [1]
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2  The table shows some values for y x x2
12= - , x 0! .

x –2 –1.5 –1 –0.5 –0.25 –0.2 0.2 0.25 0.5 1 1.5 2

y 4.25 2.58 2.06 2.54 –2.46 –1.94 1.92 3.75

 (a)  Complete the table of values. [4]

 (b)  On the grid, draw the graph of  y = x2 – 
2

1

x   for  – 2  x  – 0.2 and 0.2  x  2.

y

x

5

4

3

2

1

–1

–2

–3

0–1–2 21

[5]

 (c)  By drawing a suitable line, use your graph to solve the equation x x2
1

2
2 - = .

Answer(c) x = .....................  or  x = .....................  or  x = ..................... [3]

39) June 2015 V1
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(d)  The equation x x k
2

12 - =  has only one solution.

   Write down the range of values of k	for which this is possible.

Answer(d)  .................................................  [2]

(e)  By drawing a suitable tangent, find an estimate of the gradient of the curve at the point where x = –1.

Answer(e)  .................................................  [3]
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5  y = x2 – 2x + x
12 ,  x ! 0

 (a)  Complete the table of values.

x –4 –3 –2 –1 –0.5 0.5 1 2 3 4

y 21 11 –9 –22.75 23.25 11 6 11
[2]

 (b)  On the grid, draw the graph of   y = x2 – 2x + x
12    for   –4  x  –0.5   and   0.5  x  4.

y

x

25

20

15

10

5

–5

–10

–15

–20

–25

0–1–2–3–4 3 421

[5]

40) June 2015 V2
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(c)  By drawing a suitable tangent, find an estimate of the gradient of the graph at the point (1, 11).

Answer(c)  ................................................   [3]

(d)  The equation   x2 – 2x + x
12  = k   has exactly two distinct solutions.

  Use the graph to find

(i) the value of k,

Answer(d)(i) k =  ................................................   [1]

(ii)  the solutions of   x2 – 2x + x
12  = k.

Answer(d)(ii) x = ...........................  or  x = ...........................  [2]

(e)  The equation   x3 + ax2 + bx + c = 0   can be solved by drawing the line   y = 3x + 1   on the grid.

  Find the value of a, the value of b and the value of c.

Answer(e) a =  ................................................

b =  ................................................

c =  ................................................   [3]
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3   ( )f x x8

2
= +

2x
,   x 0! .

 (a)  Complete the table of values for f(x).

x –5 –4 –3 –2 –1.5 1.5 2 2.5 3 3.5 4 5

f(x) –2.2 –1.5 –0.6 2.8 4.3 2.5 2.4 2.4 2.8

[3]

 (b)  On the grid, draw the graph of y = f(x) for –5  x  –1.5 and 1.5  x  5.

y

x

5

4

3

2

1

–1

–2

–3

0 1 2 3 4 5–1–2–3–5 –4

[5]

41) June 2015 V3
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 (c)  Solve f(x) = 0.

Answer(c) x =  .................................................  [1]

 (d)  By drawing a suitable line on the grid, solve the equation f(x) = 1 – x.

Answer(d) x =  .................................................  [3]

 (e)  By drawing a tangent at the point (–3, –0.6), estimate the gradient of the graph of y = f(x) when x = –3.

Answer(e)  .................................................  [3]
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10 f(x) = 2x – 1 g(x) = x2 + x ( )h x x
2

=  , x 0!

 (a) Find ff(3).

 Answer(a)  .................................................  [2]

 (b)  Find gf(x), giving your answer in its simplest form.

 Answer(b)  .................................................  [3]

 (c)  Find f –1(x).

 Answer(c) f –1(x) =  .................................................  [2]

 (d)  Find  h(x) + h(x + 2), giving your answer as a single fraction.

 Answer(d)  .................................................  [4]
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2	 (a) Calculate 20.7.

 Answer(a)  ................................................   [1]

 (b) Find the value of x in each of the following.

 (i) 2x = 128

 Answer(b)(i) x =  ................................................   [1]

 (ii) 2x × 29 = 213

 Answer(b)(ii) x =  ................................................   [1]

 (iii) 29 ÷ 2x = 4

 Answer(b)(iii) x =  ................................................   [1]

 (iv) 2x = 2
3

 Answer(b)(iv) x =  ................................................   [1]

 (c)	 (i)  Complete this table of values for   y = 2x.

x –3 –2 –1 0 1 2 3

y 0.125 0.5 2 4 8

[2]
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 (ii)  On the grid, draw the graph of   y = 2x  for  –3 G x G 3.

y

x

8

7

6

5

4

3

2

1

–1

0–1–2–3 321

[4]

 (iii)  Use your graph to solve   2x = 5.

 Answer(c)(iii) x =  ................................................   [1]

 (iv)  Find the equation of the line joining the points (1, 2) and (3, 8).

 Answer(c)(iv)  ................................................   [3]

 (v)  By drawing a suitable line on your graph, solve   2x – 2 – x = 0.

Answer(c)(v) x = ..........................  or  x = ..........................  [2]
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2	 The table shows some values for 3 2y x x3= - + .

x –2 –1.5 –1 –0.5 0 0.5 1 1.5 2

y 3.125 3.375 2 0 4

	 (a)	 Complete the table of values. [4]

	 (b)	 On the grid, draw the graph of 3 2y x x3= - +  for –2  x  2.

–1

0

1

2

3

4

5

–2 –1 1 2
x

y

	 [4]

	 (c)	 By drawing a suitable line, solve the equation 3 2 1x x x3 - + = +  for –2  x  2.

Answer(c) x = ....................... or x = ...................... [3]

	 (d)	 By drawing a suitable tangent, find an estimate of the gradient of the curve at the point where 1.5x = -  .

	 Answer(d)  ...............................................  [3]
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4 f(x) = x – 22
1
x ,   x  0

 (a)  Complete the table of values.

x –3 –2 –1.5 –1 –0.5 –0.3 0.3 0.5 1 1.5 2

f(x) –3.1 –2.1 –1.7 –2.5 –5.9 –5.3 –1.5 1.3 1.9
[2]

 (b)  On the grid, draw the graph of   y = f(x) for   –3  x  –0.3  and  0.3  x  2.

y

x

5

4

3

2

1

–1

–2

–3

–4

–5

0–1–2–3 21

–6

[5]

 (c)  Use your graph to solve the equation   f(x) = 1.

 Answer(c) x =  ................................................   [1]
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 (d)  There is only one negative integer value, k, for which   f(x) = k   has only one solution for all real x.

  Write down this value of k.

 Answer(d) k =  ................................................   [1]

 (e)  The equation   2x – 22
1
x  – 2 = 0   can be solved using the graph of   y = f(x)   and a straight line graph.

 (i)  Find the equation of this straight line.

 Answer(e)(i) y =  ................................................   [1]

 (ii)  On the grid, draw this straight line and solve the equation   2x – 22
1
x  – 2 = 0.

 Answer(e)(ii) x =  ................................................   [3]
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9 f(x) = 2x – 1               g(x) = x
1 ,   x  0               h(x) = 2x

 (a)  Find h(3).

 Answer(a)  ................................................   [1]

 (b)  Find fg(0.5).

 Answer(b)  ................................................   [2]

 (c)  Find f –1(x).

 Answer(c) f –1(x) =  ................................................   [2]

 (d)  Find ff(x), giving your answer in its simplest form.

 Answer(d)  ................................................   [2]
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	 (e)  Find   (f(x))2 + 6, giving your answer in its simplest form.

 Answer(e)  ................................................   [2]

 (f)  Simplify hh–1(x).

 Answer(f)  ................................................   [1]

 (g)  Which of the following statements is true?

 f –1(x) = f(x)

 g–1(x) = g(x)

 h–1(x) = h(x)

 Answer(g)  ................................................   [1]

 (h)  Use two of the functions   f(x), g(x) and h(x)   to find the composite function which is equal to 2x+1 – 1.

 Answer(h)  ................................................   [1]
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3  The table shows some values of   y = x3 + 3x2 – 2.

x –3 –2.5 –2 –1.5 –1 –0.5 0 0.5 1

y –2 1.13 1.38 –1.38 –1.13

 (a)  Complete the table of values. [3]

 (b)  On the grid, draw the graph of   y = x3 + 3x2 – 2  for  –3  x  1.

y

x

3

2

1

–1

–2

–3

0–1–2–3 1

[4]

 (c)  By drawing a suitable line, solve the equation   x3 + 3x2 – 2 = 21 (x + 1).

Answer(c) x = ....................  or  x = ....................  or  x = ....................  [4]

 (d)  By drawing a suitable tangent, find an estimate of the gradient of the curve at the point where x = –1.75 .

 Answer(d)  ................................................   [3]
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7 The table shows some values of y x
x
1
2= + ,  x 0! .

x –2 –1.5 –1 –0.75 –0.5 0.5 0.75 1 1.5 2 3

y –1.75 –1.06 0 1.03 4.50 2.53 2 2.25

	 (a) Complete the table of values. [3]

 (b) On the grid, draw the graph of y x
x
1
2= +  for – 2  x  – 0.5 and 0.5  x  3.

y

x

–1

0–2 2–1

1

2

3

4

5

–2

1 3

[5]
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	 (c) Use your graph to solve the equation .x
x
1 1 52+ = .

 x =  .................................................  [1]

 (d) The line y ax b= +  can be drawn on the grid to solve the equation  .
x

x1 2 5 22 = - .

	 (i) Find the value of a and the value of b.

  

 a =   ................................................  

 b =  .................................................  [2]

 	 (ii) Draw the line  y ax b= +   to solve the equation  .
x

x1 2 5 22 = - .

 x =  .................................................  [3] 

 (e) By drawing a suitable tangent, find an estimate of the gradient of the curve at the point where x = 2.

 
  ..................................................  [3]
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11	   f(x) = 2 − 3x g(x) = 7x + 3

 (a) Find

 (i) f(−3),

 ........................................  [1]

 (ii) g(2x).

 ........................................  [1]

 (b) Find gf(x) in its simplest form.

 ........................................  [2]

	 (c) Find x when  3f(x) = 7.

 x =  .................................................  [3]

	 (d) Solve the equation.
     f(x + 4) − g(x) = 0

 x =  .................................................  [3]
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5	  ( )x x x20
f = + ,   x 0!

	 (a)	 Complete the table.

x -10 -8 -5 -2 -1.6 1.6 2 5 8 10

f(x) -12 -10.5 -9 -12 -14.1 14.1 12 12
[2]

	 (b)	 On the grid, draw the graph of  y = f(x)  for   .x10 1 6G G- -  and  . x1 106 G G .

–10

–18

–16

–14

–12

–10

–8

–6

–4

–2

2

4

6

8

10

12

14

16

18

–8 –6 –4 –2 2 4 6 8 10
x

y

0

 [5]
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	 (c)	 Using your graph, solve the equation  f(x) = 11.

x = .................... or x = .................... [2]

	 (d)	 k is a prime number and f(x) = k has no solutions.

	 	 Find the possible values of k.

  ................................................... [2]

	 (e)	 The gradient of the graph of y = f(x) at the point (2, 12) is -4.

	 	 Write down the co-ordinates of the other point on the graph of y = f(x) where the gradient is -4.

(....................... , .......................) [1]

	 (f)	 (i)	 The equation  f(x) = x2  can be written as       x px q 0
3 2+ + = .

	 	 	 Show that p = -1 and q = -20.

 [2]

	 	 (ii)	 On the grid opposite, draw the graph of y = x2  for  x4 4G G- . [2]

	 	 (iii)	 Using your graphs, solve the equation x x 20 0
3 2- - = .

 x =  .................................................. [1]

	 	 (iv)

0

NOT TO
SCALE

y

xP

	 	 	 The diagram shows a sketch of the graph of y xx 20
3 2= - - .

   P is the point (n, 0).

   Write down the value of n.

 n =  .................................................. [1]
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8	 f(x) = 2x + 1 g(x) = x2 + 4 h(x) = 2x

	 (a)	 Solve the equation     f(x) = g(1).

 x =  .................................................. [2]

	 (b)	 Find the value of  fh(3).

  ................................................... [2]

	 (c)	 Find  f   -1(x).

 f   -1(x) =  .................................................. [2]

	 (d)	 Find  gf(x) in its simplest form.

  ................................................... [3]
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	 (e)	 Solve the equation    h-1(x) = 0.5 .

 x =  .................................................. [1]

	 (f)	  
( )x
1

2
h

kx=

	 	 Write down the value of k.

 k =  .................................................. [1]
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4	   f(x) = x2 – 1
x  – 4 , x ≠ 0 

	 (a)	 (i)	 Complete the table.

x –3 –2 –1 –0.5 –0.1 0.2 0.5 1 2 3

f(x) 5.3 0.5 –1.8 6.0 –9.0 –5.8 –4 4.7

 [2]

	 	 (ii)	 On the grid, draw the graph of y = f(x) for –3 G x G –0.1 and 0.2 G x G 3.

y

x
0–2 2–3 –1

2

4

6

8

10

9

7

5

3

1

1 3

–4

–3

–5

–6

–7

–8

–9

–10

–2

–1

 [5]
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	 (b)	 Use your graph to solve the equation f(x) = 0.

 x = ................. or x = ................. or x = ................... [3]

	 (c)	 Find an integer k, for which f(x) = k has one solution.

 k =  .................................................  [1]

	 (d)	 (i)	 By drawing a suitable straight line, solve the equation f(x) + 2 = – 5x.

 x =  ................... or x = ................... [4]

	 	 (ii)	 f(x) + 2 = – 5x can be written as x3 + ax2 + bx – 1 = 0.

	 	 	 Find the value of a and the value of b.

 a =  .................................................

 b =  .................................................  [2]
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8	   f(x) = 5x + 7    g(x) = 3
4

x -
 , x ≠ 3

	 (a)	 Find

	 	 (i)	 fg(1),

  ..................................................  [2]

	 	 (ii)	 gf(x),

  ..................................................  [2]

	 	 (iii)	 g–1(x),

 g–1(x) =  .................................................  [3]

	 	 (iv)	 f –1f(2).

  ..................................................  [1]
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3	 The diagram shows the graph of y = f(x) for   . .x3 5 2 5G G-  .

y

x
1 20–1–2–3

–4

–3

–2

–1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

54) June 2016 V3
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	 (a)	 (i)	 Find f(– 2).

  ................................................... [1]

	 	 (ii)	 Solve the equation f(x) = 2.

 x = ....................... or x = ....................... or x = .......................[3]

	 	 (iii)	 Two tangents, each with gradient 0, can be drawn to the graph of y = f(x).

	 	 	 Write down the equation of each tangent.

  ...................................................

  ................................................... [2]

	 (b)	 (i)	 Complete the table for g(x) x
2

3= +  for . .x3 5 50G G- -  and . .x5 2 50 G G  .

x –3.5 –3 –2 –1 –0.5 0.5 1 2 2.5

g(x)  2.4 2.3 1 7 5 3.8
 [3]

	 	 (ii)	 On the grid opposite, draw the graph of y = g(x). [4]

	 	 (iii)	 Use your graph to solve the equation f(x) = g(x).

 x = ....................... or x = .......................[2]

	 (c)	 Find gf(–2).

  ................................................... [2]

	 (d)	 Find g–1(5).

  ................................................... [1]
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	 (b)	 f(x) = g(x)

	 	 (i)	 Show that 5x2 – 8x – 25 = 0.

 [3]

	 	 (ii)	 Solve 5x2 – 8x – 25 = 0.
	 	 	 Show all your working and give your answers correct to 2 decimal places.

 x =  ................... or x = ................... [4]
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4 The diagram shows the graph of ( )fy x=  for . x2 5 2G G- .

–8

–9

–10

–7

–6

–5

–4

–3

–2

–1

0

1

2

3

4

5

6

7

8

9

10

–1 1 2–2
x

y

55) June 2017 V1
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 (a) Find f(1).

  ................................................. [1]

 (b) Solve ( )f x 3= .

 x =  ................................................ [1]

 (c) The equation ( )f x k=  has only one solution for . x2 5 2G G- .

  Write down the range of values of k for which this is possible.

  ................................................. [2]

 (d) By drawing a suitable straight line, solve the equation f(x) = x – 5.

 x = ..................... or x = ..................... or x = ..................... [3]

 (e) Draw a tangent to the graph of ( )fy x=  at the point where x = 1.

  Use your tangent to estimate the gradient of ( )fy x=  when x = 1.

  ................................................. [3]
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6

4   f(x) = x3 – 4x2 + 15

 (a) Complete the table of values for y = f(x).

x –2 –1 –0.5 0 1 2 2.5 3 3.5 4 4.5

y –9 13.9 15 12 5.6 6 8.9 15 25.1
 [2]

 (b) On the grid, draw the graph of   y = f(x)   for   –2 G x G 4.5 .

x

y

30

25

20

15

10

5

–5

–10

–2 –1 10 2 3 4

 [4]
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7

[Turn over

 (c) Use your graph to solve the equation   f(x) = 0.

 x =  ................................................ [1]

 (d) By drawing a suitable tangent, estimate the gradient of the graph of   y = f(x)   when x = 3.5 .

   .............................................. [3]

 (e) By drawing a suitable straight line on the grid, solve the equation   x3 – 4x2 – 2x + 5 = 0.

 x = .......................... or x = .......................... or x = .......................... [4]
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7 The graph of   y x10 8 2= -    for   . .x1 5 1 5G G-    is drawn on the grid.

y

x

– 2

2

4

6

8

10

12

– 4

– 6

– 8

– 1– 1.5 – 0.5 0.5 1.510

57) June 2018 V1

 
 
 

 
 

 
 
  
 
 
 
 
 
 
 

www.Q8Maths.com 104



11

 (a) Write down the equation of the line of symmetry of the graph.

  ................................................  [1]

 (b) On the grid opposite, draw the tangent to the curve at the point where .x 0 5=  .
  Find the gradient of this tangent.

  ................................................  [3]

 (c) The table shows some values for   y x x3 43= + + .

x .1 5- 1- .0 5- 0 0.5 1 1.5

y .3 9- 5.6 8 11.9

  (i) Complete the table. [3]

  (ii) On the grid opposite, draw the graph of   y x x3 43= + +    for   . .x1 5 1 5G G-  . [4]

 (d) Show that the values of x where the two curves intersect are the solutions to the
  equation   x x x8 3 6 03 2+ + - = .

 [1]

 (e) By drawing a suitable straight line, solve the equation   x x5 2 03 + + =    for   . .x1 5 1 5G G-  .

 x =  ...............................................  [3]
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10

6 (a) Complete the table of values for    y x
x2
13

2= -
3

 , x ! 0.

x - 3 - 2 - 1 - 0.5 - 0.3 0.3 0.5 1 2 3

y - 9.1 - 2.8 - 0.8 - 5.6 - 5.5 - 2.0 8.9
 

[3]

 (b) On the grid, draw the graph of    y x
x2
13

2= -
3

   for  - 3 G x G - 0.3  and  0.3 G x G 3.

1

2

3

4

5

6

7

8

9

10

y

x
1 2–1–2–3 3

–1
0

–2

–3

–4

–5

–6

–7

–8

–9

–10 [5]
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11

 (c) (i) By drawing a suitable tangent, find an estimate of the gradient of the curve at  x = - 2.

  ................................................. [3]

  (ii) Write down the equation of the tangent to the curve at x = - 2.
   Give your answer in the form y = mx + c.

 y =  ................................................ [2]

 (d) Use your graph to solve the equations.

  (i) x
x2
1 0

3

2- =
3

 x =  ................................................ [1]

  (ii) x
x2
1 4 0

3

2- + =
3

 x = .................... or x = .................... or x = .................... [3]

 (e) The equation   x
x2
1 4 0

3

2- + =
3

   can be written in the form   axn + bxn -3 - 3 = 0.

  Find the value of a, the value of b and the value of n.

 a =  ................................................

 b =  ................................................

 n =  ................................................ [3]
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5 The table shows some values of  y x
x

2
1

4= -    for . .x0 15 3 5G G  .

x 0.15 0.2 0.5 1 1.5 2 2.5 3 3.5

y 3.30 0.88 - 0.04 - 0.43 - 0.58 - 0.73

 (a) Complete the table. [3]

 (b) On the grid, draw the graph of  y x
x

2
1

4= -    for . .x0 15 3 5G G  .

  The last two points have been plotted for you.

0.5 1.0 1.5 2.0 2.5 3.0 3.5

1.0

0.5

– 0.5

0

– 1.0

2.0

1.5

2.5

3.0

3.5

y

x

[4]
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 (c) Use your graph to solve the equation  x
x

2
1

4 2
1

- =   for . .x0 15 3 5G G  .

 x  =  ..............................................  [1]

 (d) (i) On the grid, draw the line y x2= - . [2]

  (ii) Write down the x co-ordinates of the points where the line y x2= -  crosses the graph of

   y x
x

2
1

4= -    for . .x0 15 3 5G G  .

 x = .................... and x = .................... [2]

 (e) Show that the graph of   y x
x

2
1

4= -    can be used to find the value of 2  for . .x0 15 3 5G G  .

 [2]
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6  ( )f xx 3 2= +   ( )g xx 12= +   ( )h x 4x=

 (a) Find h(4).

  .................................................  [1]

 (b) Find fg(1).

  .................................................  [2]

 (c) Find gf(x) in the form   ax bx c2 + + .

  .................................................  [3]

 (d) Find x when   ( ) ( )f gx 7= .

 x =  ................................................  [2]

 (e) Find ( )f x1- .

 ( )f x1 =-   ................................................  [2]
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 (f) Find   
( )
( )
g
f

x
x x+ .

  Give your answer as a single fraction, in terms of x, in its simplest form.

  .................................................  [3]

 (g) Find x when   ( )h x 21 =- .

 x =  ................................................  [1]
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10 (a) The diagrams show the graphs of two functions.

  Write down each function.

  (i)

f(x)

x0

5

– 5

  f(x) =  ................................................  [2]

  (ii)

x

f(x)

– 2

2

0 180° 360°

  f(x) =  ................................................  [2]

9) June 2020 V3
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 (b)

f(x)

x

– 1

1

2

3

4

1 20.50 1.5 2.5– 0.5

P

  The diagram shows the graph of another function.

  By drawing a suitable tangent, find an estimate for the gradient of the function at the point P.

  .................................................  [3]

 
 
 

 
 

 
 
  
 
 
 
 
 
 
 

www.Q8Maths.com 113



5 (a) The diagram shows the graph of   ( )fy x=    for x3 3G G- .

20

16

12

8

4

– 4

– 1 1 2 3– 2– 3

– 8

– 12

0

y

x

  (i) Solve   ( )f x 14= .

 x =  ................................................  [1]

  (ii) By drawing a suitable tangent, find an estimate of the gradient of the graph
   at the point (-2, 4).

  .................................................  [3]
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  (iii) By drawing a suitable straight line on the grid, solve   ( )f x x2 2= -    for x3 3G G- .
.

 x =  ................................................  [3]

 (b) 
y

x

A

B
O

NOT TO
SCALE

  The diagram shows a curve with equation   y x x2 2 72= - - .
  The straight line with equation   y x3 5= +    intersects the curve at the points A and B.

  Find the coordinates of the points A and B.

 A ( .................... , .................... )

 B ( .................... , .................... ) [5]
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10  ( )f x x 12= +    ( )g x x1 2= -    ( ) ,h x x x1 0!=    ( )j x 5x=

 (a) Find the value of

  (i) f(3),

  .................................................  [1]

  (ii) gf(3).

  .................................................  [1]

 (b) Find ( )g x1- .

 ( )g x1 =-   ................................................  [2]

 (c) Find x when ( )h x 2= .

 x =  ................................................  [1]

 (d) Find g(x)g(x) - gg(x), giving your answer in the form ax bx c2 + + .

  .................................................  [4]
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 (e) Find hh(x), giving your answer in its simplest form.

  .................................................  [1]

 (f) Find j(5).

  .................................................  [1]

 (g) Find x when ( )j x 21 =- .

 x =  ................................................  [1] 

 (h)   ( ) ( )j hgx 12= -

  Find the value of x.

 x =  ................................................  [2]
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