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1) June 2010 V1

8 (a) f()=2"

Complete the table.
X -2 ’ -1 0 1
y=1x) ‘ 0.5 1 2

(b) g(»=x4-x)

Complete the table.
X -1 ’ 0 1 2
y =gk ‘ 0 3
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(c) On the grid, draw the graphs of
(i) y=flx)for 2 < x < 4, 3

(i) y=gx) for -1 = x = 4. [3]

(d) Use your graphs to solve the following equations.

i fx)=10

Answer(d)(D) X =" [1]
(i) f(x) = g(x)
Answer(d)(ii) x = ... OF X= o teseeverensan [2]
(iii) £ '(x)=1.7
Answer(d)(iil) x = [1]

www. Q8 Ml aths.com 3




2) June 2010 V3

6

1

(a) Complete the table of values for y=x+—.
X
X —4 -3 -2 -1 -0.5 0.5 3 4
y —4.3 -3.3 2.5 2.5 33 4.3
(b) y

On the grid, draw the graph of

1
y=x+— for 4<x<-05 and 0.5<x<4.

Six of the ten points have been plotted fofcyou.

www. Q8 Ml aths.com

[3]




. . . 1 .
(¢) There are three integer values of £ for which the equation x +—=4k has no solutions.

Write down these three values of k.

Answer(c) k= or k= or k=

1
(d) Write down the ranges of x for which the gradient of the graph of y =x +— is positive.

Answer(d)

1
(e) To solve the equation x +— =2x +1, a straight line can be drawn on the grid.
X

(i) Draw this line on the grid for —2.5 < x < 1.5.

(i) On the grid, show how you would find the solutions.

1
(iii) Show how the equation x +— =2x +1 can be rearranged into the form x*+ bx + ¢ =0
%

and find the values of b and c.

Answer(e)(iii) b =
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3) November 2010 V1

8 (a) fx)=2x—1 g(x) =x>

Work out
@ f(2),

Answer(a)(1) .....oooeeeereeereeseenseeseessseessessesanes [1]
(i) g(-2),

Answer(a)(il) —.........coceeeereererseinreesseessesneenns [1]
(iii) ff(x) in its simplest form,

Answer(a)(i) fi) = L [2]
(iv) £ '(x), the inverse of f(x),

% & @ GRAW A SN (2]
(v) xwhen gf(x)=4.

Ave (@D \ MNE IR RN A —’ e [4]
(b) yis inversely proportional to x and y = 8 when x = 2.

Find,
(i) an equation connecting y and x,

ARSWer(b)(1) .....cveeeeereeesreresnssessenesesanesananes [2]
(ii) hen !

whenx= — .
4 2
Answer(D)(i) Y = ..o seeereereeeeneeneenes [1]
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4) November 2010 V2

2 for)=6+x°
(a) Find

H 20,

(i) f(4).

(b) Find the inverse function g~'(x).

(¢) Find fg(x) in its simplest form.

(d) Solve the equation gg(x) = 3.

gr) =4x-1

ARSWE(@() oo, [1]
MR A l; Hhn AR TNt [1]
Answer(d) € (M) = oot 2]
Answer(c) T80 =" oo [3]
ANSWer(d) X = oo, [3]
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5) November 2010 V2 )
(a) Complete the table for the function f(x) = ——x 2,

7

X

X -3 -2 -1 0.5 -0.2 0.2 0.5 3
f(x) -9.7 =5 -10.0 10.0 3.75 -8.3
(3]
(b) On the grid draw the graph of y =f(x) for -3 = x<-0.2and 0.2 < x < 3.

—6
-8

-10 [3]
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(¢) Use your graph to

(i) solve f(x) =2,

Answer(©)(D) X =" .......cccumnmeimeeesssssesessessessens [1]
(ii) find a value for & so that f(x) = & has 3 solutions.
- ZEIEH R R IR TThHimmniid [1]
. . . RN
(d) Draw a suitable line on the grid and use your graphs to solve the equation ——x “ = 5x.
X
Answer(d) x = .....ccoueruenns O A [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.
ANSWET(€) . .erriesisinsrsineereesesisesessesearesens [3]
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6) November 2010 V3

7

3

(a) Complete the table for the function f(x)= T_O +1.

4

-3

-2

-1

fx)

-1.7

0.2

0.9

1.1

1.8

(b) On the grid, draw the graph of y=1f(x) for 4 <x=<3.

[4]

(¢) Complete the table for the function g(x)= i, x#0.
X
X —4 -3 -2 -1 2 3
g(x) —1 -1.3 2 1.3
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(d) On the grid, draw the graph of y=g(x) for 4<sx=<-land 1 sx=<3. [3]

3
(e) (i) Use your graphs to solve the equation T_O +1= % .
X
Answer(e)(i) x = ... INRARRRR (2]

3

(ii) The equation f—o +1= 4 can be written as x* +ax+b=0.
X

Find the values of a and 5.

Answer(e)(il) a

b= [2]
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7) June 2011 V1

4
7 (a) Complete the table of values for the equation y = — X # 0.
X
X —4 -3 -2 -1 —0.6 0.6 1 2 3
y 025 | 0.44 11.11 4.00 0.44
[3]
< 4
(b) On the grid, draw the graph of y = — for —4=x<-0.6 and 0.6 =x<4.
X
1
> X
-4 -3 -2 -1 0 1 2 3 4
-
.
[5]
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4
(¢) Use your graph to solve the equation = 6.
X

Answer(c)x = orx = [2]

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

Answer(d)

4
(e) (i) The equation - X +2 =0 can be solved by finding the intersection of the graph
X

4
of y= - and a straight line.
X

Write down the equation of this straight line.

Answer(e)(1) ........ccoiiomeerireeereneeran: [1]
(ii) On the grid, draw the straight line from your answer to part (e)(i). 2]
. 4
(iii) Use your graphs to solve the equation - +2=0.
X
Answer(e)(ii) X = ___...ooeerreerrrrereennen, [1]
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8) June 2011 V2

4

3
(a) Complete the table of values for the function y=x> — =, x#0.

X
X -3 -2 -1 —-0.5 | —0.25 0.25 0.5 2
y 10 5.5 6.3 12.1 —11.9 2.5

3
(b) Draw the graph of y=x*— = for =3 < x < —0.25and 0.25 < x < 3.
X
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3
(¢) Use your graph to solve x> — =~ =7.
X

Answer(c) x = orx = or x =

(d) Draw the tangent to the curve where x = —2.
Use the tangent to calculate an estimate of the gradient of the curve where x = —2.

Answer(d)
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9) June 2011 V3

1
5 (a) Complete the table of values for the function f(x), where f(x) =x*+ —, x#0.

20

x
x | =3 -25|-2|—-15|—-1]—-05 0.5 1.5 2 2.5
f(x) 6.41 2.69 4.25 4.25 2.69 6.41

(b) On the grid, draw the graph of y =f(x) for —3 <sx< —0.5and 0.5 sx < 3.
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(¢) (i) Write down the equation of the line of symmetry of the graph.

Reser (@ RN RN e [1]
(ii) Draw the tangent to the graph of y = f(x) where x = —1.5.
Use the tangent to estimate the gradient of the graph of y = f(x) where x = —1.5.
Answer(©)(i1) ........coovcvivierereerrerenene (3]
. AN
(iii) Use your graph to solve the equation x”+ — = 3.
X
Answer(c)(ii) x = ... OrX =" e DAL OrX = e (2]
. . : . y , 1
(iv) Draw a suitable line on the grid and use your graphs to solve the equation x~ + x—z =2x.
Answer(c)(iv) x= ... OrX= e [3]
www. Q8 Ml aths.com 17




10 June 2011 V3

9 flx)=3x+1 g(x) = (x +2)°
(a) Find the values of

(i) gf(2),

Answer(@)(i) ......ooeoresreinreressessesnenns
(i) ff(0.5).
2 R EAZAIA R R A
(b) Find f™'(x), the inverse of f(x).
Answer(B) ........ocuiissieneeressessenns
(¢) Find fg(x).
Give your answer in its simplest form.
ANSWer(C) ....ovreerreerereeeererereaes
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(d) Solve the equation

x>+ f(x) = 0.

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

Answer(d) x = orx=
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11November 2011 V1

3
5 (a) Complete the table for the function f(x)= % -3x-1.

1.5

3.5

fx) | -5.5 1.8 | 15 3.5

9.9

(b) On the grid draw the graph of y=1f(x) for —3 s=x=<3.5.
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(¢) Use your graph to

(i) solve f(x)=0.5,

Answer(c)(i) x = orx = orx = [3]

(ii) find the inequalities for &, so that f(x) = & has only 1 answer.

ARG AR IR
R [2]
(d) (i) On the same grid, draw the graph of y=3x-2 for —1=<x=<3.5. [3]

3
(ii) The equation % —3x —1 =3x—2 can be written in the form x* + ax + b = 0.

Find the values of a and b.

Answer(d)(ii) a = and b = [2]

3
(iii) Use your graph to find the positive answers to % —3x—-1=3x—-2for -3 =x=<235.

Answer(d)(iii) x = orx = [2]
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12) November 2011 V2

(a) (i) Find the value of hf(2).

f(x)=4x — 2
2
gy =—+1

h(x)=x*+3

Answer(a)(i)

(ii) Write fg(x) in its simplest form.

(b) Solve g(x) =0.2.

(¢) Find the value of gg(3).

Answer(a)(ii) fg(x) =

Answer(b) x =

Answer(c)
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(d) (i) Show that f(x) = g(x) can be written as  4x* —3x —2 = 0.

Answer (d)(1)

(i) Solve the equation 4x”—3x—-2=0.

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

Answer(d)(ii) x =
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13) November 2011 V2

1
7  The diagram shows the accurate graph of y = f(x) where f(x)= < +x* for0 <x < 3.

www. Q8 Ml aths.com
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1
(a) Complete the table for f(x) = < +x7.

X -3 =2 -1 =05 | =03 | —0.1
f(x) 3.5 0 -1.8

[3]
(b) On the grid, draw the graph of y = f(x) for —3 < x < 0. [3]

(¢) By drawing a tangent, work out an estimate of the gradient of the graph where x = 2.
A R T RRR [3]

(d) Write down the inequality satisfied by k£ when f(x) = k has three answers.
V7 S N £ & S [1]
(e) (i) Draw the line y=1-x on the grid for —3 < x < 3. 2]
» \ 1 2
(ii) Use your graphs to solve the equation 1—x= N RN

Answer(e)(D) X= | .....ccorrreerrrenienens [1]

1
(f) (i) Rearrange x’ — x*—2x + 1 =0 into the form < +x* =ax + b, where g and b are integers.

Answer(f)(1)

(2]

(ii) Write down the equation of the line that could be drawn on the graph
tosolve x’ —x*—2x+1=0.

Answer(f)(i1) y =
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14) November 2011 V3

2 (a) Complete the table of values for y = 2"

X -2

— 0 1

b% 0.25

(b) On the grid, draw the graph of y= 2" for -2 < x < 3.

www. Q8 Ml aths.com
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(¢) (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)(i1)

[1]
(iii) One answer to the equation 2" =2x+2 is x=3.
Use your graph to find the other answer.
Answer(c)(ili) X = .....corrrnrererrerneenens [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=2"whenx= 1.
Answer(d) . ....eeeeeeeererereerenseanes [3]
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15) November 2011 V3

8 flx)=x"+x-1 gx)=1—2x h(x) = 3"

(a) Find the value of hg(-2).

Answer(a) —.......oeeeeeeereeseeereens [2]
(b) Find g '(x).
A% Aaralilihibmbaiammm- [2]
(¢) Solve the equation  f(x) =0.
Show all your working and give your answers correct to 2 decimal places.
Answer(c) x = ... OLX= e [4]
(d) Find fg(x).
Give your answer in its simplest form.
Answer(d) fg(X) = ...ooeeeeeeeeereeereenns [3]
(e) Solve the equation h ™ '(x)=2.
Answer(e) X = ......ooevrerrrerrerseerienns [1]
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16) June 2012 V1

3 The table shows some values for the equation y=x’ —2x for -2<x<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=x’ — 2x for -2 <x<2.
The first two points have been plotted for you.

(4]
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(¢) (i) On the grid, draw the line y =0.8 for 2 < x < 2. [1]

(ii) Use your graph to solve the equation x° —2x = 0.8.

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

(d) By drawing a suitable tangent, work out an estimate for the gradient of the graph of y = x>  2x
where x= 1.5,

Y ou must show your working.

Answer(d)
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17) June 2012 V1

9 fx)=3x+5 gx)=7 — 2x h(x)=x>— 8
(a) Find
i f03),
Answer(a)(i)  .......ocoerereerreereesneennns [1]
(ii) g(x — 3) in terms of x in its simplest form,
R A A R e [2]
(iii) h(5x) in terms of x in its simplest form.
ARG AE I I TR R [1]
(b) Find the inverse function g'(x).
Answer(h) g7 (X) = ..o (2]
(¢) Find hf(x) in the form ax*+ bx + .
Answer(c) hfx) = .., [3]
(d) Solve the equation ff(x) = 83.
Answer(d) x =" ....ccorrerrerrerrenn. [3]
(e) Solve the inequality 2f(x) < g(x).
Answer(e) ......couveeerinrreesenrnenenes [3]
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18 June 2012 V3

7 f(x) = 2°

(a) Complete the table.

2.5

3.5

f(x) 1.4 2 2.8 4

5.7

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

(3]

16

15

14

13

12

11

10

0.5 1 15 2
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(c)

(@)

(e)

Use your graph to solve the equation 2°=5.

ARQuer(c) x = B3 = SSANNNNN. [1]

Draw a suitable straight line and use it to solve the equation 2" = 3x.

Answer(d) x = orx = [3]

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) (

www. Q8 Ml aths.com
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19) June 2012 V3
9 fx)=1-2x g(x)=l,x;t0 h(x)=x"+1
X

(a) Find the value of

@ gf2),

Answer(a)(i)

(i) h(-2).

Answer(a)(ii)

(b) Find fg(x).
Write your answer as a single fraction.

Answer(b) fg(x) =

(¢) Find h™'(x), the inverse of h(x).

Answer(c) h™(x) =
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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).

YA YA YA
- \; -
0 X 0 X Y X
Graph A Graph B Graph C
Y\ Y\ YA
/ > /= -
0 X 0 X 0 X
__//
Graph D Graph E Graph F

Answer(d) y = f(x) Graph

y=g(x) Graph

y=h(x) Graph

(e) k(x)=x"—3

Solve the equation k™' (x) =2.

Answer(e) x =

www. Q8 Ml aths.com
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20) November 2012 V1

1
2 (a) (i) Complete the table of values for y= —x* +x* — 7x.
2

x =5 —4 -3 -2 -1 0 1 2

y |25 12 | 165 75| 0

[3]

(ii) On the grid, draw the graph of

1
y=—x+x*-Tx for -5<x<4.
2

[4]

1
(b) Use your graph to solve the equation ~—x* + x> —7x=2.

Answer(b) x = orx= orx= [3]
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(¢) By drawing a suitable tangent, calculate an estimate of the gradient of the graph where x = —4.

IS e NN L P SN [3]

(d) (i) On the grid draw the line y=10-5x for —2=<x=<3. [3]

1
(i) Use your graphs to solve the equation —x’ +x*— 7x =10 — 5x.
O

Answer(d)(i) x = ... [1]
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21) November 2012 V2

8 The graph of y=f(x) isdrawn on the grid for 0 < x <3.2.

1 2 3

(a) (i) Draw the tangent to the curve py=1(x) at x=2.5. [1]

(ii) Use your tangent to estimate the gradient of the curve at x =2.5.

Answer(a)(il) —.........cooeeeeereerreeereenes (2]
(b) Use the graph to solve f(x)=2, for 0<x=<3.2.
Answer(b) x= ... XY= e (2]
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(© o(x) = f+% x#0
2 x

(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 <x=< 3. [3]
(iii) Solve f(x)=g(x) for 0.7 <x <3.
Ansyegr(ONiii) ¥ER\N... ZAEFFNSEHRRNNMHM Iz [3]
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22) November 2012 V3

4

(a) Complete the table.

X =3 | =25 =2 |—-15| =1 | —05] 05 1.5 2 2.5 3
fix) | 9.2 7.8 6.5 5.4 9.5 6.5 —-36|—-55|—-72| —88
(2]
(b) On the grid, draw the graph of y=f(x), for -3 <x=< -0.5 and 0.5=x=<3.
-5
-6
—7
o
_9 [3]
www. Q8 Ml aths.com 40




(¢) Use your graph to solve the equations.

@ fox)=4

Answer(c)(i) x =

(i) f(x)=23x

Answer(c)(il) x =

(d) The equation f(x)=3x canbe writtenas x°=k.

Find the value of .

Answer(d) k=

(e) (i) Draw the straight line through the points (-1, 5) and (3, -9).

(ii) Find the equation of this line.

Answer(e)(ii)

(iii) Complete the statement.

The straight line in part (e)(ii) is a

www. Q8 Ml aths.com
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23) June 2013 V1
2

f(x) = 3-x-x g(x) = 3*
() Complete the tables of values for f(x) and g(x).
X -15 -1 -0.5 0 0.5 15
f(x) 2.25 3 3.25 2.25 -0.75
X -15 -1 -0.5 0 0.5 1.5
g(x) 0.19 0.58 Y Y 4] 5.20
(b) On the grid, draw the graphs of y=f(x) and y=g(x) for -1.5<x<15.
y
A
6
5
4
3
2
1
- - > X
-1.5 1 -0.5 0 0.5 1.5
-1
-2
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(c) For —1.5 =< x =< 1.5, use your graphs to solve

(i fx)=0,

Y AR A R [1]

(i) g(x) =4,

Answer(c)(ii) x =

(i) () = 9(x).
Answer(c)(iii) x =

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

ANSWET (D) oo [3]
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24) June 2013 V1
9 f(x) =x2+x-3 g(x) =2x+7 h(x) = 2

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

ANSWEN(2) X = ..cvevrririeiieienns A1 3N AR
(b) fg(x) =px*+ax+r

Find the values of p, g and r.
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(c) Find g7}(x).

R AR AR I s [2]

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

ANSWETN(0) X = oo [1]

(e) Find hhh(3).
Give your answer in standard form, correct to 4 significant figures.

ANSWET(E) v [4]
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25) June 2013 V2

3

The table shows some values for the function y=11x-2x>-12 for 1 <x < 4.5.

X 1

1.5

25

315

4.5

y -3

(@) Complete the table of values.

(b) On the grid below, draw the graph of y=11x-2x?>-12 for 1 < x < 4.5.

[3]

oy

www. Q8 Ml aths.com
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¢) By drawing a suitable line, use your graph to solve the equation 11x — 2x? = 11.
(c) By g your grap q

ANSWEN(C) X = iovvieiieiiieiieiannns AR R [2]
(d) Theline y=mx+ 2 is atangent to the curve y = 11x — 2x> — 12 at the point P.
By drawing this tangent,
(i) find the co-ordinates of the point P,

Answer(d)(i) (.oeveveveeeinnnne N A\ ) [2]

(i) work out the value of m.

ANSWEr(d)(I) M = .o [2]
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26) June 2013 V3

5

() Complete this table of values for the function f(x) = % -x2, x # 0.

X -3 -2 -1 | -05|-0.2 02 | 05 1

f(x) [-9.33| 45| -2 |-2.25 4.96

-8.67

(b) Draw the graph of f(x) = % -x? for -3<=x=<-0.2 and 0.2 <x<3.
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(c) Use your graph to solve f(x) =-3.

ANSWEr(C) X = wovvvvereennne TR SAL TR [3]

(d) By drawing a suitable line on your graph, solve the equation f(x) = 2x — 2.
Answer(d) X = ..o.cveienas Ol v AN GPGEPR S [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.

F =] () S [3]
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27) November 2013 V1

6

The diagram shows the graph of y =f(x) for -3 < x < 3.

(i) Find f(2).

ANSWET(Q)(1) Lt iniist e eveeessesrernnasdones [1]

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

ANSWETN(Q)(I1) X = coviveiiieieesese e [1]

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

ANSWer(@)(I) K= ..o [1]

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

Answer(@)(iV) X = .ococevevenennn. OF X oo, OF X= i, [3]
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(b)

g(x) =1-2x

(i) Find gh(3).

(i) Find g™{(x).

(iii)  Solve the equation

(iv) Solve the equation

h(x)=x?-1

F N T (o) [ () [2]
AR ) AR RN Al i [2]
h(x) = 3.
Answer(D)(Ii) X = ..cccoveiveinnnnn, OF X = iovveieiieinens [3]
g(3x) = 2x.
ANSWEr(D)(IV) X = v [3]
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28) November 2013 V1

5 (a) Complete the table of values for y = 2 1 X

X2 X

X -3

-2

-0.5 | -0.3

0.3

0.5

y 9.6

26.5

18.0

9.1

(b) Draw the graph of y:%—%—3x for -3=x=<-03and 0.3=<x=<3.

W QR NAaths.com

[3]

[5]
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(c) Use your graph to solve these equations.

(I) ? - Y —3x=0
(i) %———3x—75=0
Answer(c)(ii) x =
(d) @
(i) 2

a, b and c are integers.

Find the values of a, b and c.

Answer(d)(ii) a =

www. Q8 Ml aths.com

Answer(c)(i) x =

. . _— AT
By drawing a suitable straight line on the graph, solve the equation R 3x =10 — 3x.

Answer(d)(i) x =

The equation E % —3x=10—3x can be written in the form ax?+bx+c=0 where
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29) November 2013 V2

8 f(x)=4x+3
(@) Work out

(i) h(=3),

(i) hg(13).

(b) Find f~(x).

g(x) = xz-l (x # -1) h(x) = x? + 5x

Answer(a)(i)

Answer(a)(ii)

Answer(b) f 1(x) =

www. Q8 Ml aths.com
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(c) (i) Solve the equation f(x) = 23.

S RSTIR R R R R R
(i) Solve the equation  h(x) = 7.

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

ANSWer(C)(il) X = .ieviiiieiinnne (o] 0 G
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30) June 2014 V1

8 (a) Complete the table of values for y=x>-3x+1.

X -2.5

-1.5

-1 -0.5

0.5

1.5

2.5

y |-7.125

-0.375

-0.125

9.125

(b) Draw the graph of y=x3-3x+1 for =25 =x<25.
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[2]

[4]
56




(c) By drawing a suitable tangent, estimate the gradient of the curve at the point where X

Ao nngt

(d) Use your graph to solve the equation x*—-3x +1=1.
Answer(d) X = ......coovveveeenne ORATINHHIITNIENGR or x=
(e) Use your graph to complete the inequality in K for which the equation
X - 3x + 1=Kk has three different solutions.

ANSWEN(E) ..o <k <.
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31) June 2014 V1

10 (a) f(x) = 2x - 3 90 = : [+2 h(x) = 3"
(i) Work out f(4).
R R A R R R e [1]
(i) Work out fh(=1).

ENSTELR) ()N A s [2]

(iii) Find f-1(x), the inverse of f(x).
Answer(a)(iil) F1X) = .o [2]

(iv) Find ff(x) in its simplest form.
Answer(a)(iv) f(X) = .o, [2]
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(v) Show that the equation f(x) = g(x) simplifiesto 2x2—3x-6=0.

Answer(a)(V)

3]
(vi) Solve the equation 2x?—-3x-6=0.
Give your answers correct to 2 decimal places.
Show all your working.
Answer(a)(Vi) X = ..ooevvveieeinnnn, (o] D G [4]
. X2 —3x+2
(b) Simplify 2t 3x—10 "

F N =T (o) SR [4]
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32) June 2014 V2

10 )= <, x=0 g() = 1 - x h(x) = x2 +1

X
(a) Findfg(%).

ANSWEN(Q) .ovovveeeieeiiriene

(b) Find g~}(x), the inverse of g(x).

Answer(b) g7HX) = oo

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

Answer(c) hg(X) = ..ocoovevieiieiinennnn,

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

Answer(d) X = ..o,

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

ANSWEN(E) X = e or x=
(f) Afunction k(x) is its own inverse when k=(x) = k(x).

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

ANSWer(f) ....ccoevreinennns
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33) June 2014 V3

4  The table shows some values for the function y = % +x, x=#0.

X -3

-2

-1

-0.5 0.5 1 2 3

y | -2.89

-1.75

3.5 2 2.25

4.06

(@) Complete the table of values.

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

%+x for -3s<x=<-05and 05=x<4.
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(c) Use your graph to solve the equation % +x-3=0.

ANSWEN(C) X = wovvveiirerieieinens OO A WA SN\ T [3]

(d) Use your graph to solve the equation % +x=1-x

ARSWANT) G NSNS SR [3]

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

AN S E R EENINNINNINTERY - v eveeaeenrerand [3]

(f) Using algebra, show that you can use the graph at y =0 to find 3/-1 .

Answer(f)

[3]
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34) June 2014 V3

9 f(x) = 4 - 3x gx)=3"

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

ANSWEr(2) T(2X) = ovvieeeeee e [1]
(b) Find ff(x) in its simplest form.
AR N AR e [2]
(c) Work out gg(-1).
Give your answer as a fraction.
R A AN NN A > A [3]
(d) Find f(x), the inverse of f(x).
ANSWEr(d) F2(X) = oo [2]
(e) Solve the equation gf(x) = 1.
ANSWET(E) X = o [3]
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35) November 2014 V1

5

(@) Complete the table of values for y=x?+ % x # 0.

X -3 -2

-1

-0.5 0.4 0.6

15

y 8 2.5

5.8 7.7 5.4

4.3

10

b) Draw the graph of :x2+§ for -3<x=<-05and 04<x<3.
grap y X

y

A

i O N

www. Q8 Ml aths.com
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(c) Use your graph to solve the equation x2 + % =5,

ANSWEN(C) X = wovverciveiiennnn OF X&F.. LN Dot e

(d) By drawing a suitable straight line, solve the equation x? + % =X +5.

Answer(d) X = ..coovevveeiennnn ORI -+ OF X = e
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36) November 2014 V2

5 f(X) =5x-2
(8 Work out

(i) (),

(i) hg(17).

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

9(x) =

, X #3 h(X) = 2x% + 7X
X—3
YA T A N R 0 owomen
ANSWEr ()Y 2N Sl
Answer(b) X = ......cccceeennnan. OF X = eoveererrrenieeenens
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(c) Solve h(x) = 11, showing all your working and giving your answers correct to 2 decimal places.

ANSWEN(C) X = wrovevrecreiieeiene OREI=7 % oA [5]
(d) Find f ~(x).
ANSWEr(d) F71(X) = wovveeiceeeceee e, [2]
(e) Solve gi(x)=-05.
FAN T () I [1]
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37) November 2014 V2

6

f(x) =5x3-8x2+ 10

(a) Complete the table of values.

X =15

-1

-0.5

0.75

1.5

fx) | —-24.9

10 8.6

7.6

18

(b) Draw the graph of y=1f(x) for -1.5 <x < 2.

y
A
w20y

-25

www. Q8 Ml aths.com
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(c) Use your graph to find an integer value of k so that f(x) = k has

(i) exactly one solution,

A ) N e N [1]

(ii) three solutions.

ARSI ERLE) () R T [1]

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

ARSWERIEINASIMMENMMIMEININ (0] o € I i [4]

(e) Draw atangent 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.

ANSWET(E) v ieeeieeiee e [3]
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38) November 2014 V3

8 (a) Astraight line joins the points (-1, —4) and (3, 8).

(i) Find the midpoint of this line.

ANSWEr(2)(1) (cveveereeereeerenn ) e
(ii) Find the equation of this line.
Give your answer in the form y=mx + c.
AN SWET(Q) () VAR R
(b) (i) Factorise x2+ 3x - 10.
JASWRR(D) (NSNS L e

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

A NOT TO

SCALE
> X
(a,0) 01 /(b,0)
\/é)

Write down the values of a, b and c.

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

NS £(5) [T N
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(c) Sketch the graph of y =18+ 7x—x? on the axes below.
Indicate clearly the values where the graph crosses the x and y axes.

y
A NOT TO
SCALE
5 > X
[4]
(d) () X*+12x =7 = (x+p)’~q
Find the value of p and the value of g.
ANSWET(A)(I) P = woeeiiieieeeee e
O = oo [3]
(ii) Write down the minimum value of y for the graph of y=x?+ 12x-7.
ANSWET(A)(I1) vovvevreirieieeeee e [1]
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39) June 2015 V1

2 The table shows some values for

2

2oL
y=x 2x,x7é0.

X -2 -1.5 -1 -0.5 | =025 | 0.2 0.2 0.25 0.5 1 1.5 2
y || 425 | 2.58 206 | 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 =x? —

21_x for -2=<=x<-02and02<x<2.

(¢) By drawing a suitable line, use your graph to solve the equation x*— 1 _ 2.

Answer(c) x=
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(d) The equation XA % = k has only one solution.

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

A TN AT A NN NN [2]

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

ANSWET(€) oo [3]
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40) June 2015 V2
5 y=x2—2x+ﬁ x#0

X b

(a) Complete the table of values.

X —4 -3 -2 -1 0.5 0.5 1 2 3 4

y 21 11 -9 | 2275 23.25 11 6 11

(2]
(b) On the grid, draw the graph of y=x>—2x+ % for 4=x=<-05 and 05s=x<4.

=25
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(¢) By drawing a suitable tangent, find an estimate of the gradient of the graph at the point (1, 11).

V2 AN N R N [3]

(d) The equation x*—2x+ % =k has exactly two distinct solutions.

Use the graph to find
(i) the value of k,
AR SIEH( ) G e N P R s [1]
12 _

(ii) the solutions of x% —2x + < =k

Answer(d)(i1) X = ..ccccoevvieeiieecreenne (01 SH— #5557 Tl N A [2]

e) The equation x*+ax?+bx+c=0 can be solved by drawing the line y=3x+ 1 on the grid.
q

Find the value of a, the value of b and the value of c.
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41) June 2015 V3

f(x) = %

X
+_
2°

x#0.

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

-5

4

-3

-2

-1.5 1.5 2

25

3.5

fx)

2.2

-1.5

—0.6

2.8 43

2.5

2.4

2.4

2.8

(b) On the grid, draw the graph of y =f(x) for-5<=x<-15and 1.5 = x < 5.
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(¢) Solve f(x) =0.

P SR NAR T NS [1]

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

Y AT R 2 A A NN [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.

ANSWEF(€) v [3]
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42) June 2015 V3

10 f(x)=2x-1 gx) =x>+x h(x)=%,x7é0

(a) Find ff(3).

Answer(a)

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

Answer(b)

(c¢) Find f1(x).

Answer(c) £ ~1(x) =

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

Answer(d)
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43) November 2015 V1

2 (a) Calculate 2%,

A A e
(b) Find the value of x in each of the following.
(i 2*=128
S () A A Y
(i) 2*x2°=2"8
ARSEE H (DALY NS N O A
(iii) 2°+2"=4
ARSWEr(D)(TI1) X.= .oivsurecinisonisctosssoreeereeeeessaosnnens
@ 2°=%2
Answer(B)(IV) X = .coccvveiviieiiieicieccee et
(¢) (i) Complete this table of values for y=2".
X =3 -2 -1 0 1 v 3
v 0.125 0.5 2 4 8
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(ii) On the grid, draw the graph of y=2* for -3 <x < 3.

-
|

[4]
(iii) Use your graph to solve 2*=35.
Answer(C)(I11) X = ...ccoevviiiiiiieieescee e [1]
(iv) Find the equation of the line joining the points (1, 2) and (3, 8).
ANSWEr(C)(IV) cveveereeeiieeeeeeee e [3]
(v) By drawing a suitable line on your graph, solve 2*—2—x=0.
Answer(c)(V) X = ccoeeevevecereeneennn. OF X = iooieereeereeeereeennes [2]
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44) November 2015 V2

2 The table shows some values for y = x> —3x+2.

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 y = x*=3x+2 for 2<x<2.

(¢) By drawing a suitable line, solve the equation x}=3x4+2=x+1 for 2<x<2.

ANSWer(c) X = ....cccccevevervunenns OF X = coviieerieeereennnnn [3]

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

ANSWEF(A) wovveveieieeeseeeeeeee e [3]
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45) November 2015 V3

4 flx)=x- x#0

2)C2 5

(a) Complete the table of values.

X -3 -2 | -1.5 | -1 -0.5 | 0.3 0.3 0.5 1 1.5

f(x) =3.1 | 2.1 | -1.7 e | 5.9 -53 | -1.5 1.3

1.9

(b) On the grid, draw the graph of y=f(x) for -3 <x=<-0.3 and 03 <x < 2.

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

2]

ANSWEF(C) X = ooieieeeeieeeieeeeeevee e [1]
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(d) There is only one negative integer value, &, for which f(x) =% has only one solution for all real x.
Write down this value of 4.
R AN R R T Y [1]

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

2%

(i) Find the equation of this straight line.

AnSWer(€)(1) ¥ = .oovovvciiceeeiecieeee e [1]

(ii) On the grid, draw this straight line and solve the equation 2x — R 2=0.

Answer(e)(11) X = ..ocooveeeeeeciieieecee e [3]
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46) November 2015 V3

, x#0 h(x) =2"

=[=

9 flx)=2x-1 g(x) =

(a) Find h(3).

ANSWET(@) .o, [1]
(b) Find fg(0.5).
A R R [2]
(¢) Find f'(x).
Answer(€) £7HX) = oo [2]
(d) Find ff(x), giving your answer in its simplest form.
ANSWer(d) ........cccoveveeeiieciieiieeeeeee, [2]
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(e) Find (f(x))*+ 6, giving your answer in its simplest form.

Y AR A R R (2]
(f) Simplify hh'(x).
VAT S VUGB e A0 P S NN [1]
(g) Which of the following statements is true?
f1(x) =f(x)
g'() =gk
h'(x) = h(x)
ARSWET(Z) vt [1]

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

ANSWET(N) e [1]
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47) March 2015 V2

3 The table shows some values of y=x*+ 3x* - 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=x*+3x*-2 for 3 <x<1.

(c) By drawing a suitable line, solve the equation x*>+3x>—2= 3(x+ 1).

Answer(c) X = .....ccocveeueene. OF X = coviieereeireenn, OF X = iooiierieeneeanns [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) ........ccccooeveeeiieiiieiieeeeee, [3]
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48) March 2016 V2

7  The table shows some values of y = x + s x #0.

x*
X -2 -1.5 -1 -0.75 | 0.5 0.5 0.75 1.5 2 3
y | =175 | -1.06 0 1.03 4.50 2.53 2.25
(a) Complete the table of values. [3]
(b) On the grid, draw the graph of y = x + Lz for-2<sx=<-05and 0.5 =x <3.

X
y
i'E 5“ i
-2
[5]
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: 1
(¢) Use your graph to solve the equation x + P =1.5.

B N N U [1]
(d) The line y = ax + b can be drawn on the grid to solve the equation Lz =2.5—2x.
X
(i) Find the value of @ and the value of 5.
AR A T
) R LD [2]

(ii) Draw the line y = ax+ b to solve the equation o 2.5 —2x.
x

(e) By drawing a suitable tangent, find an estimate of the gradient of the curve at the point where x = 2.
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49) March 2016 V2

11 f(x)=2—-3x gx)=Tx+3
(a) Find

@ f(=3),

(i) g(2x).

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

(¢) Find x when 3f(x)=7.

(d) Solve the equation.
flx+4)—glx)=0
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50) June 2016 V1
5 f(x)zz)?—l—x, x#0
(a) Complete the table.

X —10 -8 =5

10

fx) | —12 | =105 | -9

—-12 | —14.1 14.1

12

12

(b) On the grid, draw the graph of y = f(x) for —10<x<—1.6and 1.6 <x < 10.

-18
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(©)

(d)

(e)

)

Using your graph, solve the equation f(x) = 11.
X = e, OTX = oo, [2]
k is a prime number and f(x) = £ has no solutions.
Find the possible values of &.
................................................... [2]
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.
AAhkna AN T )[1]
(i) The equation f(x)=x? can be written as x> +px’+q=0.
Show that p = —1 and g = —20.
2]
(ii) On the grid opposite, draw the graph of y = x> for —4 <x < 4. 2]
(iii) Using your graphs, solve the equation x> —x*—20 = 0.
TR N Ry [1]
(@iv)
VA
NOT TO
SCALE
0 Jp 7,2
The diagram shows a sketch of the graph of y = x* —x* —20.
P is the point (#, 0).
Write down the value of #.
U= oottt [1]
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51) June 2016 V1
8 fx)=2x+1 gx)=x>+4 h(x) = 2¢

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

X T et [2]
(b) Find the value of fh(3).
................................................... [2]
(¢) Find f~l(x).
NIRRT RN S [2]
(d) Find gf(x) in its simplest form.
................................................... [3]
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(e) Solve the equation h~'(x)=0.5.

1

® By =2

Write down the value of k.
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52) June 2016 V2
4 f(x)=x2—l 4, x#0

x_

(a) (i) Complete the table.

X -3 -2 -1 | -0.5 | 0.1 0.2 0.5 1 2

fo)y | 53 | 05 18| 60 || 90| 58| —4

4.7

(ii) On the grid, draw the graph of y = f(x) for -3 <x<-0.1 and 0.2 < x < 3.
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(b) Use your graph to solve the equation f(x) = 0.

(¢) Find an integer 4, for which f(x) = k has one solution.

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

RN O ........... [ [4]
(i) f(x) +2=—5x can be written as x> + ax* + bx — 1 = 0.
Find the value of @ and the value of b.
A= et
D ELUEL e, [2]
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53) June 2016 V2

8 f(x)=5x+7 g(x) = xX#3

4
x—=3"
(a) Find

@ fg(),

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

(i) gf(x),
.................................................. [2]

(i) g '),
) = e [3]

(iv) fIf2).
.................................................. [1]
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54) June 2016 V3

3 The diagram shows the graph of y =f(x) for —3.5<x<25.
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(a) () Find f(-2).

................................................... [1]
(ii) Solve the equation f(x) = 2.
b 10) g e S O X = tooreeereeeereeee [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) = %+3 for =3.5<x<-05and 0.5 <x<25.
& -3.5 -3 -2 -1 —0.5 0.5 1 % 2%
g(x) 2.4 2.3 1 7 ) 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).
AT 10) g e U 2]
(¢) Find gf(-2).
................................................... [2]
(d) Find g'(5).
................................................... [1]
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(b) f(x) = g(x)

(i) Show that 5x2 — 8x — 25 =0.

(i) Solve 5x* —8x—25=0.
Show all your working and give your answers correct to 2 decimal places.
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55) June 2017 V1
4  The diagram shows the graph of y = f(x) for —2.5 <x < 2.

)
10
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(a) Find f(1).

................................................. [1]
(b) Solve f(x) = 3.
X T reiiieeeeree e re e e e reenees [1]
(¢) The equation f(x) = k has only one solution for —2.5 < x < 2.
Write down the range of values of & for which this is possible.
................................................. [2]
(d) By drawing a suitable straight line, solve the equation f(x) = x — 5.
XS N S - T B N N 107 ES - A RN [3]
(e) Draw a tangent to the graph of y = f(x) at the point where x = 1.
Use your tangent to estimate the gradient of y = f(x) when x = 1.
................................................. [3]
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56) November 2017 V1

4 fx) =x3 —4x% + 15

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

X -2

-1

-0.5

2.5

3.5

4.5

y -9

13.9

15

12

5.6

8.9

15

25.1

(b) On the grid, draw the graph of y=1f(x) for -2 <x<4.5.

-10

(2]

[4]
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(¢) Use your graph to solve the equation f(x)= 0.

X T e et [1]

(d) By drawing a suitable tangent, estimate the gradient of the graph of y=1f(x) whenx=3.5.

.............................................. (3]

(e) By drawing a suitable straight line on the grid, solve the equation x> —4x>—2x+5=0.
PR\, AP () g I O P ) [4]
[Turn over
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57) June 2018 V1

7  Thegraphof y=10—8x* for —1.5<x<1.5 isdrawn on the grid.
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(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]
(¢) The table shows some values for y = X3 +3x+4.
X —1.5 =]l -0.5 0 0.5 1 1.5
v y 3.9 5.6 8 11.9
(i) Complete the table. [3]
(i) On the grid opposite, draw the graph of y = x> +3x+4 for —1.5<x<1.5. (4]
(d) Show that the values of x where the two curves intersect are the solutions to the
equation x*+8x2+3x—6=0.
[1]
() By drawing a suitable straight line, solve the equation x”+5x+2=0 for —1.5<x<1.5.
X T s [3]
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58) June 2018 V2

6

(a) Complete the table of values for

™

MEE
30 2w’

x #0.

X )

=2

-1

-0.5

—-03

0.3

0.5

y || —9.1

—-2.8

—0.8

—5.6

=55

-2.0

8.9

3
(b) On the grid, draw the graph of y = x? -

1

22 for —3<x<-0.3 and 03 <x<3.
X

-10

[3]

[5]
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(¢) (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.
AR O N N e [2]
(d) Use your graph to solve the equations.
3
AN\ 1
) ———=0
® ANSF
AR R [1]
) -l ia=0
3 27
PO\ SN WD O Sl 8 N OT X = teveieeeeeienenns [3]
3
(e) The equation x? = # +4 =0 can be written in the form ax” + bx" > —3 =0.
X
Find the value of a, the value of b and the value of n.
A= s
D = e
TL= ottt [3]
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—59)Jurme 20192

5  The table shows some values of y = % —% for 0.15<x<35.
X 0.15 0.2 0.5 1 1.5 2 2.5 3 3.5
y 3.30 0.88 -0.04 —-043 | —0.58 | —0.73

(a) Complete the table.

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

X
2x 4

The last two points have been plotted for you.

g

3.5

for 0.15<x<3.5.

0 >
0.5 L.5 2.0 2.5 3.0 35 X
-0.5
X
-1.0
www. Q8 Ml aths.com 108
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for 0.15<x<3.5.

. Ny 1
(¢) Use your graph to solve the equation N7 = 5

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

(ii) Write down the x co-ordinates of the points where the line y = 2 —x crosses the graph of

1 x
> — 4 < x SBWN
V=372 for 0.15<x<3.5

(e¢) Show that the graph of y = I can be used to find the value of v2 for 0.15 <x<3.5.

L X
2x 4

[2]
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60) June 2020 V2
6 f(x) = 3x+2 g(x) =x*+1 h(x) = 4*

(a) Find h(4).

................................................. [1]
(b) Find fg(1).
................................................. [2]
(¢) Find gf(x) in the form ax® +bx+c.
................................................. [3]
(d) Find x when f(x) = g(7).
NSNS e [2]
(e) Find f~'(x).
TR £ =S [2]

www.Q8Maths.com 110




() Find % +x.

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

(g) Findxwhen h™'(x)=2.
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9) June 2020 V3
10 (a) The diagrams show the graphs of two functions.

Write down each function.

(i)
f(x)A/
V4
/ 5 0 >x
97 AT NN
(i)
f(x)
A
i~
v 188 60° *
72_
) = e
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(b)

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.
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61) November 2020 V1

5 (a) The diagram shows the graph of y = f(x) for —3 <x < 3.

A

20

(i) Solve f(x)= 14.

(ii) By drawing a suitable tangent, find an estimate of the gradient of the graph

at the point (=2, 4).
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(iii) By drawing a suitable straight line on the grid, solve f(x) =2x—2 for -3 <x<3.

(b)
YA

NOT TO
B SCALE

AV

The diagram shows a curve with equation y = 2x* —2x—7.
The straight line with equation y = 3x+5 intersects the curve at the points 4 and B.

v

Find the coordinates of the points 4 and B.
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62) November 2020 V2
10 f) = x> +1 g(0) = 1—2x h() =1, x#0 i) =5

(a) Find the value of
@ fQ3),

(i)  gf(3).

(b) Find g~ (x).

N

(¢) Find x when h(x) = 2.

AR R Y. - ¢ e s snsoonnansansadenes

(d) Find g(x)g(x) — gg(x), giving your answer in the form ax® +bx+c.
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(e) Find hh(x), giving your answer in its simplest form.

() Findj(5).

(g) Find x when j~'(x) = 2.

(h) j(x) = hg(-12)

Find the value of x.
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