Extended Mathematics
Topic : Graph
Year :May 2013 -May 2024
Paper - 4
Questions Booklet

Question 1
(a) Complete this table of values for the function f(x) = % —x , x# 0
x -3 -2 -1 | 05]-02 02 | 05 1 2 3
fl(x) |-933| 45| 2 |-225 4.96 -3.5 | -8.67

(b) Draw the graph of f(x) = %—xz, —3<x<-0.2and0.2 <x <3
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Use your graph to solve f(x)=-3.

Answer(c) X = ....cc.......... OF X= covveieeennn OF X = oo [3]

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

Answer(d) x=................ OF X= cvoieeeennn OF X= .oooirieenn. [3]

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.

ANSWEF(€) oo [3]

Question 2

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

(@)
(b)

X 1 1.5 2 25 3 35 4 4.5
) -3 2 3 3
Complete the table of values. [3]

On the grid below, draw the graph of y=11x—2x>—12 for 1 = x = 45.

Y
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(¢) By drawing a suitable line, use your graph to solve the equation 11x —2x> = 11.

Answer(c) X = ...ocoovveeeeeenn. OF X = oo [2]
(d) The line y =mx +2 is a tangent 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)(1) (ceoeveeeeereennnn. e ) [2]
(ii) work out the value of m.
Answer(d)(11) m = ...cccoooeeeeeeeeeeeeeeeeeee [2]
Question 3
flx)= 3—x—x? g(x)=3"
(a) Complete the tables of values for f(x) and g(x).
X -15 -1 —0.5 0 0.5 1 L5
f(x) 2.25 3 3.25 2.25 1 —0.75
X -15 -1 —0.5 0 0.5 1 15
g(x) 0.19 0.58 1.73 3 5.20
3]

(b) On the grid, draw the graphs of y=1(x) and y=g(x)for -15=x=<15.

Continue on the next page..
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(¢) For —1.5 = x = 1.5, use your graphs to solve

@ fx)=0,

Answer(c)(1) X = .o [1]
(ii) glx) =4,
Answer(c)(11) X = .oooooeeeieeeeeeee e [1]
(i) f(x) = g(x).
Answer(c)(I1) X = ...ooovooeieeieeeeeeeeeeee e [1]

(d) By drawing a suitable tangent, find an estimate of the gradient of the graph of y= f(x) whenx=0.5.
Answer(d) ... [3]

Question 4

The co-ordinates of P are (—4, —4) and the co-ordinates of Q are (8, 14).

(i) Find the gradient of the line PQO.

Answer(@)(1) ...oooooeoeeeeeeee e [2]

(ii) Find the equation of the line PQ.

Answer(@)(11) ....oooeeeeeeeeeeeeeeee e [2]



Question 5

(a) Complete the table of values for y = iz — % —3x,x#0

X

X -3 -2 -1 0.5 | 03 0.3 0.5 1

y 9.6 6 26.5 18.0 -2

(b) Draw the graph of y = iz— % —3x,—3<x<-0.3and 0.3< x < 3
X
y
A

30

10
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(¢) Use your graph to solve these equations.

@

(i)

@ @)

(ii)

% L 3x=0
¥ ox
Answer(c)(1) x = ............... [1]
%—L—3x—?.5 =0
X ox
Answer(c)(i) x= ... of X= ... or X= ... [3]

By drawing a suitable straight line on the graph, solve the equation % - 1; —3x =10 —3x.
Answer(d)(1) x = ............... OF X= oo [4]

: 2 1 . .
The equation I 2y & 3x =10 —3x can be written in the form ax?>+bx+c=0 where

a, b and c are integers.

Find the values of a. b and c.

Answer(d)(1) a= ............... b= s C= e [3]

Question 6
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The diagram shows the graph of y=1f(x) for -3 = x = 3.

(i) Find f2).

Answer(@)(1) —.ooeeeeeeeeeeeeeeeee [1]

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

Answer(a)(11) X = ...ooooeeeeeeeeeeeeeeeeeen [1]

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

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

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

Answer(a)(IV) X = ....ccooeeeeen.. OF X= oo OF X= oo [3]

Question 7

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

x -3 -2 -1 —0.5 0.5 1 2 3 4
b 289 | -1.75 35 2 225 4.06
(a) Complete the table of values. [3]

(b) On the grid, draw the graph of y= % +x for 3=<x=<-05and 0.5=<x=4

Continue on the next page..
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(¢) Use your graph to solve the equation % +x-3=0.

Answer(c) x = .......ccoeee OF X= oo, OF X= oo [3]

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

Answer(d) X = .o [3]

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

ANSWEr(€) oo [3]

() Using algebra, show that you can use the graph at y=0 tofind */—1 .

Answer(f)
[3]
Question 7
fix) = 1——2x x#0
x? ’
(a) Complete the table of values for f(x).
x -3 |25 2 |-15| -1 |05 04 | 05 1 1.5 2
f(x) 6.1 | 52 | 43 | 34 5 55 26| 38
3]

(b) On the grid, draw the graph of y=1(x) for 3<x=<-05 and 04d=<=x=<2.

Continue on the next page..
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(¢) Solve the equation f(x)=2.

ANSWer(c) X = ..o
(d) Solve the equation f(x)=2x+3 .

Answer(d) x = ...
(e) (i) Draw the tangent to the graph of y =f{(x) at the point where x=-1.5.

(ii) Use the tangent to estimate the gradient of the graph of y =1f{x) where x=-1.5.

Answer(e)(11) ..o



Question 8

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

X 2.5 —2

-1.5

—0.5

0.5

L5

vy |-7125 -1

(')

-0.375

—0.125

d

9.125

(b) Draw the graphof y=x*-3x+1 for 25<x<25.
grap :

Continue on the next page..
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(¢) By drawing a suitable tangent, estimate the gradient of the curve at the point where x = 2.

ANSWET(C) e

(d) Use your graph to solve the equation »*—3x+1=1.
Answer(d) x= ... OF X= i or x=
(e) Use your graph to complete the inequality in & for which the equation

23 —3x+1=Fk has three different solutions.

Answer(e) ......ccccooeeeeen... T
Question 9
A straight line joins the points (-1, —4) and (3, 8).
(i) Find the midpoint of this line.
Answer{a)(1) (oo e
(i) Find the equation of this line.
Give your answer in the form y=mx +c.
Answer(a)(11) ¥ = ..oooeiiieeeeeeeeeeee e
Question 10
f(x) =5x* — 82 + 10
(a) Complete the table of values.
x -15 —1 —0.5 0 0.5 0.75 1 L5 2
flx) | —24.9 10 8.6 7.6 7 18

(b) Draw the graph of y=1f(x) for -15=x=<2.

Continue on the next page..
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(¢) Use your graph to find an integer value of £ so that f(x) = & has

(i) exactly one solution.

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

(ii) three solutions.

Answer(e)(1) k= oo [1]

(d) By drawing a suitable straight line on the graph, solve the equation f(x)=15x+2 for -1.5=x=< 2.
Answer{d) x= ... O X= e [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=1f(x) when x=1.5.

ANSWer(e) ... [3]
Question 11
The table shows some values of y=x*+3x> - 2.
x -3 2.5 -2 -1.5 -1 —0.5 0 0.5 1
G -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 sx < 1.

Continue on the next page..
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[4]
¢) By drawing a suitable line, solve the equation x° +3x*—-2=+(x + 1).
By drawi itable i lve tt ' 3+ 3x% -2 =1 1)

Answer(c) x = ooeciveee (o) S O O X= i (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]



Question 12

8

f(x) = ?Jr%, x#0.

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

x S| 4| 3| =2 |-15 1.5 2.5 3 3.5 5
fix) | 22|-15|-0.6 2.8 43 25 | 24 | 24 2.8
(b) On the grid, draw the graph of y =f(x) for-5 =x=-15and 1.5 sx =5.
v
A
5
A
3
2
Lt
P B B B S ) 15 3 115
—2
-3
[5]
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(c¢) Solve f(x) =0.

Answer(c) x =

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

Answer(d) x =

(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) ....cccoeoveeeeiieeeieeeee,
Question 13
y=—2+ 2 v 20
(a) Complete the table of values.
x —4 =3 -2 -1 —0.5 0.5 1 2 3 4
¥ 21 11 -9 | 2275 23.25 11 6 11

(b) On the grid, draw the graph of y=x>—2x + % for 4=x=-05 and 0.5=x<4

Continue on the next page..
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(¢) By drawing a suitable tangent, find an estimate of the gradient of the graph at the point (1, 11).

ANSWeEr(C) oot [3]

d) The equation x*>—2x+ 12 _ k has exactly two distinct solutions.
X

Use the graph to find
(i) the value of &,
Answer(d) (1) k= ..cccooeieeeeeeeeeeeeee [1]
12

(ii) the solutions of x> —2x+ ~ -k

Answer(d)(11) X = ..o OF X= oo [2]

(¢) The equation x*+ax’>+bx+c=0 can be solved by drawing the line y=3x+1 on the gnd.

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

ANSWer(€) @ = ..oeeeeeeeeeeeeeeeeeeeeeeeeeeeen

D= e
C = et [3]
Question 14
2 The table shows some values for y= yi— %, x#0.
x -2 -15 -1 05 | 025 | 02 0.2 0.25 0.5 1 15 2
h% 4.25 2.58 2.06 2.54 —246 | -1.94 1.92 3.75
(a) Complete the table of values. [4]

(b) On the grid, draw the graph of y =x* — % for 2=x=<-02and02=<=x=<2.

Continue on the next page..
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¢) By drawing a suitable line, use your graph to solve the equation x> — d_ 2.
y g , 3 grap q

Answer(c) x = ............

2x
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Question 15

flx)y=x— x#0

2

(a) Complete the table of values.

X -3 —2 —-1.5 -1 05 | 03 0.3 0.5 1 L5 2

f(x) 3.1 | 2.1 | -1.7 25 | =59 53 | -15 13 1.9

(b) On the grid, draw the graph of y=f(x)for -3 <x=<-03 and 03 =x<2.
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(¢) Use your graph to solve the equation f(x)=1.
ARSI (O) = i, i e b st [1]
(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 %.
Answer(d) k= ....coooveeeeeeeeeeeeee [1]
(e¢) The equation 2x— # —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)(1) ¥ = oo [1]

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

Answer(e)(11) X = ...ooooooiieceeeee e [3]



Question 16

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

x -2 -1.5 -1 -0.5 0 0.5 1 1.5 2
) 3.125 3.375 2 0 4
(a) Complete the table of values.
(b) On the grid, draw the graph of y=x*—3x+2 for 2<x=<2.
u"‘
A
5
i
3
2
1
= X
-2 -1 0 1 2
-1
[4]
(¢) By drawing a suitable line, solve the equation x> —3x+2=x+1 for 2<x<2.
Answer(c) X = ..o (0] e [3]



Question 17

(i) Complete this table of values for y=2%

LS

X -3 -2 -1 0 1 2

y 0.125 0.5 2 4 8

2]

-

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

o
B T e S e e T el el e i i e e i e s i i it
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(iii) Use your graph to solve 2¥=35.
Answer(c)(I1) X = oo [1]
(iv) Find the equation of the line joining the points (1, 2) and (3, 8).
ANSWer(C)(IV) v, [3]
(v) By drawing a suitable line on your graph, solve 2* -2 —x=0.

Answer(c)(V) X = oo (4] e [2]

Question 18

The table shows some values of y =x + Lz_, x#0.
¥

x -2 -1.5 -1 -0.75 | 0.5 0.5 0.75 1 1.5 2 3
v | =175 | -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% for-2=x=-05and 0.5 <x<3.

Continue on the next page..
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(¢) Use your graph to solve the equation x + % =1.5.

. ) . . 1
(d) The line y = ax + b can be drawn on the grid to solve the equation 2 25— 2x.

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

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



Question 19

The diagram shows the graph of y=f{x) for —3.5<x<2.5.

y
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(a) (i) Findf(-2).
................................................... [1]
(ii) Solve the equation f(x) = 2.
X= e (o) OTX = oo [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 +3for—-35<x<-05and0.5<x<25.
x 3.5 -3 -2 -1 —0.5 0.5 1 2 25
g(x) 24 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 = e [0 [2]
(¢) Find gf(-2).
................................................... [2]

(d) Tind g\(5).



Question 20
A line joins the points 4 (-2, —5) and B (4, 13).

(a) Calculate the length 4B.

(b) Find the equation of the line through 4 and B.
Give your answer in the form y = mx + c.

(c¢) Another line is parallel to 4B and passes through the point (0, —5).

Write down the equation of this line.

(d) Find the equation of the perpendicular bisector of 4B.

Question 21

f(x)=x2—%—4, x#£0

(@) (i Complete the table.

x -3 -2 -1 | =05 | -0.1 0.2 0.5 1

d

f(x) 53 0.5 -1.8 | 6.0 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.

Continue on the next page..

2]



-

101

T

|
['S]

|
2

[
—

T T T

Continue on the next page..




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

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

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

X= e OTX= i [4]
(i) f(x) + 2 =—>5x can be written as x> + ax? + bx — 1 = 0.
Find the value of @ and the value of 5.
A= e
D= . [2]
Question 22
Yy
A
2|B
A NOT TO
= 0 - SCALE
-2
2 )P
The diagram shows a curve with equation ‘\—2 +—>=1
a b

(a) A is the point (4, 0) and B is the point (0, 2).

(i) Find the equation of the straight line that passes through 4 and 5.
Give your answer in the form v = mx + ¢.

(ii) Show that a* = 16 and b* = 4.

2]

Continue on the next page..



(b)

y
A
2 P
NOT TO
3 0 " SCALE
= 0
2 y2
P(2,.k) and QO (2, —k) are points on the curve % = 1.
(i) Find the value of £.
= e [3]
(ii) Calculate angle POQ.
ANgle POO = ..o, [3]
2,2
(¢) The area enclosed by a curve with equation ’\—2 + ;—2 = 11is nab.
a
2 y2
(i) Find the area enclosed by the curve f—6 + = 1.
Give your answer as a multiple of .
................................................... [1]
(ii) A curve, mathematically similar to the one in the diagrams, intersects the x-axis at (12, 0) and

(—12, 0).

Work out the area enclosed by this curve, giving your answer as a multiple of 7.



Question 23

X 20
f(x) = T+x. x#0

(a) Complete the table.

X —-10 -8 =5 -2 -1.6 1.6 2 10
f(x) -12 | —=10.5 -9 —-12 | —14.1 14.1 12 12

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

Continue on the next page..
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(¢) Using your graph, solve the equation f(x) = 11.

X = e (o) [2]
(d) kis a prime number and f(x) = & has no solutions.
Find the possible values of k.
2]
(i) On the grid opposite, draw the graph of y = x> for —4 <x < 4. [2]
(iii) Using your graphs, solve the equation x*> —x2—20 = 0.
X T e [1]
(iv)
VA
NOT TO
SCALE
0 JP ™
The diagram shows a sketch of the graph of y = x> —x2—20.
P is the point (1, 0).
Write down the value of n.
TS oo [1]
Question 24
(a) Complete the table for y = 3x+ f—z +1, x#0.
x -3 -2 -1 05 0.3 03 0.5 1 2 3
hY -7.8 0 7.5 223 24.1 6 7.5 10.2
2]

Continue on the next page..



(b) On the grid, draw the graph of y =3x+ % +1 for 3<x<-03 and 03 <x<3.
X

y
23

]
[==]

,__.
tn

=
=)

-10

[5]

(¢) Write down the value of the largest integer, £, so that the equation 3x +% +1=+k has exactly one
solution. x

(d) (i) By drawing a suitable straight line on the grid, solve 3x+% +1=15-3x.

Continue on the next page..



(ii) The equation 3x+%+l =15-3x can be written in the form ax’+bx*+cx+2=0,
X

where a, b and ¢ are integers.

Finda, b and c.
A= e
D=,
O e, [3]
Question 25
I
(a) Complete the table of values for y = 3 —xX*+1.
x —-1.5 -1 0.5 0 0.5 1 1.5 2 25 3
¥ -2.38 | -0.33 0.71 0.79 0.33 -0.13 | =033 | —0.04

2]
3
(b) Draw the graph of y = x?_xz +1for —1.5 <x<3.

The first 3 points have been plotted for you.

Continue on the next page..
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] 0 3 3
-2
3
[4]
(¢) Using your graph, solve the equations.
3
i E-*+1=0
3
X = e OTX = i OLX = e [3]
3
(i) %—x2+x+1 =0
X S e e [2]
3
(d) Two tangents to the graph of y = ‘T —x? +1 can be drawn parallel to the x-axis.

(i) Write down the equation of each of these tangents.

(i) For 0 < x < 3, write down the smallest possible value of y.



Question 26
y=1-2, x40
X

(a) Complete the table.

x =5 —4 -3 -2 -1 | 0.5 0.5 1 2

7%}
e
Lh

v 0.88 | 0.78 =7 -7 0.78 | 0.88

[3]

(b) On the grid, draw the graph of y=1-— % for —5<x<-05and 05<x<5.
X

i}

Continue on the next page..



[5]
(¢) (i) On the grid, draw the graph of y =—x—1for —3 <x <5. [2]

(ii) Solve the equation 1— % =—x—1.
X

(iif) The equation | — % ——x—1 can be written in the form x> +px* +¢ = 0.
X

Find the value of p and the value of ¢.

B T e
G = oo [3]
(d) The graphof y=1- j—z cuts the positive x-axis at 4.
B is the point (0, — 2).
(i) Write down the co-ordinates of 4.
CR.. . s )[1]
(ii) On the grid, draw the straight line that passes through 4 and B. [1]
(iii) Complete the statement.
The straight line that passes through 4 and Bisa ...
atthe point ... [2]
Question 27
The table shows some values for y = 1.5 — 1.
x -2 -1 0 1 2 3 4 5
v —-0.56 | —0.33 238 4.06 6.59
(a) Complete the table. [3]

Continue on the next page..



(b) Draw the graphof y =151 for —2<x<35.

(¥ ]

(¢) Use your graph to solve the equation 1.5 —1 = 3.5.

(d) By drawing a suitable straight line, solve the equation 1.5 —x—2 = 0.
Continue on the next page..



(e) (i) On the grid, plot the point 4 at (5, 5).
(i) Draw the tangent to the graph of y = 1.5 —1 that passes through the point 4.

(iii) Work out the gradient of this tangent.

Question 28

The table shows some values for y = 2x° +4x%.

x 22 -2 -1.5 -1 —0.5 0 0.5 0.8

y -1.94 0.75 0 3.58

(a) Complete the table.

(b) Draw the graph of y = 2x® +4x” for —22<x<08 .

Continue on the next page..
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Vv

A
3
2
1
Lt
25 -2 ~1.5 ~1 0.5 0 0.5 1
-1
-2
[4]
(c) Find the number of solutions to the equation 2x> +4x* = 3.
................................................... [1]
(d) (i) Theequation 2x°+4x”—x =1 can be solved by drawing a straight line on the grid.
Write down the equation of this straight line.
Y e [1]
(i) Use your graph to solve the equation 2x° +4x”> —x = 1.
X = OFX = ..., OTX = i [3]

(e) The tangent to the graph of y = 2x° +4x* has a negative gradient when x = k.

Complete the inequality for £.
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Question 29

=2x"—1

f(x)

The graph of y = f(x), for =2 < x < 2, is drawn on the grid.
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(a) Use the graph to solve the equation f(x) = 5.

(b) (i) Draw the tangent to the graph of y = f(x) at the point (—1.5, 3.5). [1]

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

................................................... [2]
(© g(x)=2"
(i) Complete the table for y = g(x).
X -2 -1 0 1 2
v 0.25 0.5 2 4
[1]
(ii) On the grid opposite, draw the graph of y = g(x) for —2 < x < 2. [3]
(d) Use your graphs to solve
(i) the equation f(x) = g(x),
x= W OF X = oo [2]
(i) the mequality f(x) < g(x).
................................................... [1]
() (i) Write down the three values.
(3) = () = g(—0) = [1]

(ii) Complete the statement.

As x decreases, g(x) approaches the value .................. [1]



Question 30

(a) Find f(1).

(b)

(©

(@)

(e)

................................................. [1]
Solve f(x) = 3.
X T e [1]
The equation f(x) = & has only one solution for —2.5 < x < 2.
Write down the range of values of & for which this is possible.
................................................. [2]
By drawing a suitable straight line, solve the equation f(x) =x — 5.
X = e OTX= i OFX = oo [3]

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.



Question 31

Line 4 has equation y = 5x—4.
Line B has equation 3x+2y = 18.

(a) Find the gradient of

(i) line 4,
................................................... [1]
(i) line B.
................................................... [1]
(b) Write down the co-ordinates of the point where line 4 crosses the x-axis.
(NS e ) [2]
(¢) Find the equation of the line perpendicular to line 4 which passes through the point (10, 9).
Give your answer in the form y = mx+c.
P T e [4]
(d) Work out the co-ordinates of the point of intersection of line 4 and line B.
¥ A BN . e e ) [3]
(e) Work out the area enclosed by line 4, line B and the y-axis.
................................................... (3]
Question 32
The table shows some values of y = 2x* +5x—3 for -4 <x<1.5.
x —4 -3 -2 -1 0 1 1.5
v 0 -5 -3 4
(a) Complete the table. [3]

(b) On the grid, draw the graph of y=2x>+5x—3 for -4<x<15.

Continue on the next page..
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(¢) Use your graph to solve the equation 2x? + 5x —3 = 3.

X = oo, (o) R [2]
(d) y=2x"+5x—3 can be written in the form y = 2(x+ ay +b.
Find the value of a and the value of 5.
O = i
D= [3]
Question 33
y= %3 _x% L, x#0
(a) Complete the table of values.
x 0.5 1 1.5 2 25 3 35
v -80 | -19 | 05 0.5 1.6
[2]

Continue on the next page..
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3
The graph of y = % —% for —3.5 < x <—0.5 has already been drawn.

8
3
On the grid, draw the graph of v = % —% for05sx<35. (4]
X
3
(¢) Use your graph to solve the equation % - % =0.
X
X e [1]
¥ 2 . .
(d) i k and k is an integer.
3
Write down a value of £ when the equation % - % =k has
(i) one answer, = e [1]
(ii) three answers. K= e [1]

(e) By drawing a suitable tangent, estimate the gradient of the curve where x =—3.

................................................. [3]
3
() (i) By drawing a suitable line on the grid, find x when % - % =06—x.
x=8 % & . [3]

3
(ii) The equation %— % = 6—x can be written as x° +ax’ +bx> +c¢ = 0.
X

Tind the values of @, b and c.



Question 34
(@)

A NOT TO
(-3.4) SCALE

™~

i

Calculate the leneth of 4B.

________________________________________________ 3]
(b) The point P has co-ordinates (10,12) and the point O has co-ordinates (2, —4).
Find
(i) the co-ordinates of the mid-point of the line PQ,
7 A S ) [2]
(ii) the gradient of the line PQ,
................................................ 2]



Question 35

The table shows some values for y =2x+ % —3 for 0.125<x<3.

x 0.125

0.25

0.5

0.75

1.5

25

L8]

y 5.25

L5

0.67

1.5

(a) Complete the table.

(b) On the grid, draw the graph of » = 2r+%— 3 for 0.125<x<3.

y

)

6

4d

Continue on the next page..
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(¢) Use your graph to solve 2x +% -3=2.

(d) The equation % = 7—3x can be solved using your graph in part (b) and a straight line.

(i) Write down the equation of this straight line.

(ii) Draw this straight line and solve the equation % =7—3x.



Question 36

(@ @ y=2

Complete the table.
x 0 2
y 4

(i) y=14-x

Complete the table.
x 0 2
y 10

Continue on the next page..

[2]

[2]



(b) On the grid, draw the graphs of y=2* and y=14—x" for 0<x<4.

16

14

12

10

2

[6]
(¢) Use your graphs to solve the equations.
iH 2"=12
i A [1]
(i) 2*=14—x7
X T e [1]
(d) (@) On the grid, draw the line from the point (4, 2) that has a gradient of —4. [1]
(ii) Complete the statement.
This straight lineis a ............ccooooeieeiveeennn. to the graph of y = 14 —x?

at the point (.......... . e ). [2]



Question 37

w

(a) Complete the table of values for y = X % ,x#0.

-
] LX

ad

X -3 -2 -1 —-05 | -03 0.3 0.5 1 2

y | -91|-283  —038 —3.0 =55 | —-20 8.9 3]

b) On the grid, draw the graph of }'=L—L for —3<x<-03 and 03<x<3.
g grap . >

10 15
Continue on the next page..



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

................................................. [3]
(iiy Write down the equation of the tangent to the curve at x = —2.
Give your answer in the form y = mx + c.
P T ettt aenaan [2]
(d) Use your graph to solve the equations.
NoX 1
) ———=0
O T3
X o e [1]
WX 1
i) ———+4=0
® T2
X= OTX = ... OTX = ... [3]

3
(e) The equation XT —ﬁ +4=0 can be written in the form ax" + bx" > -3 =0.
bl X

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



Question 38
The graph of y=10—8x> for —1.5<x<1.5 isdrawn on the grid.

..1'"

A

12

Y

]

s
s

i
i

—
=

—-—

it
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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=x" +3x+4.
X —1.5 -1 —0.5 0 0.5 1 1.5
v -39 5.6 8 11.9
(i) Complete the table. [3]
(i) On the grid opposite, draw the graph of y=x+3x+4 for —15<x<15 [4]
(d) Show that the values of x where the two curves intersect are the solutions to the
equation x°+8x*+3x—6=0.
[1]
(e) By drawing a suitable straight line, solve the equation x*+5x+2=0 for —1.5<x<15.
X T e ean e [3]
Question 39
5  The table shows some values of y=x*—3x—1.
x -3 25 —2 -1.5 -1 0 1 15 2 25 3
y -19 9.1 0.1 1 -1 -3 2.1 1 7.1

(a) Complete the table of values. [2]

(b) Draw the graphof y=x*-3x—1 for —3 <x<3.

Continue on the next page..
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(¢) A straight line through (0, —17) is a tangent to the graph of y = x> —3x—1.

(i) On the grid, draw this tangent. [1]

(ii) Find the co-ordinates of the point where the tangent meets your graph.

(iii) Find the equation of the tangent.
Give your answer in the form y = mx + c.

X= OrxX= ... OrxX= ... [4]
Question 40
y ‘
8
l 7 ;
N 6 -
\\ X
N
N4
3
2 P,
1 \\\
AN -
47473727110 2 3 > 6 X
B
_2T
=3

(a) Write down the co-ordinates of A.

(b) Find the equation of line / in the form y = mx+c.

Continue on the next page..



(c¢) Write down the equation of the line parallel to line / that passes through the point B.

................................................ [2]
(d) C s the point (8, 14).
(i) Write down the equation of the line perpendicular to line / that passes through the point C.
................................................ [3]
(ii) Calculate the length of AC.
................................................ [3]
(iii) Find the co-ordinates of the mid-point of BC.
N . ) [2]
Question 41
3 The table shows some values of y=x’ —3x” +x.
x —0.75 —0.5 —-0.25 0.5 1 1.5 2 25 2.75
h% -29 —-14 —0.5 —0.1 -1 -1.9 -0.6
(a) Complete the table. [3]
(b) On the grid, draw the graph of y=x*—3x"+x for —0.75 <x<2.75. [4]
YA
1
] 0 5 -
-1
)
-3
Continue on the next page..



(¢) Use your graph to complete the mequalities in x for which y >—1.
.................... Lx<ovvveeeeeecand x> [3]

(d) The equation x° —3x*+2x—1 = 0 can be solved by drawing a straight line on the grid.

(i) Write down the equation of this line.

................................................ [2]
(i)) On the grid, draw this line and use it to solve the equation x° —3x>+2x—1 = 0.
X S e [3]
(e) By drawing a suitable tangent, find an estimate for the gradient of the graph of y = x° —3x* +x
at x =—0.25 .
................................................ [3]
Question 42
i The table shows some values for y = %ﬁ —2x for —3<x<3.
x -3 2 -1.5 -1 0 1 15 2 3
) 2.0 1.7 0 -2.0 -1.6
(a) Complete the table. [3]
(b) On the grid, draw the graph of vy = %xs —2x for —3<x<3.
j.”ﬂ
3 -2 -1 0 2 3w
1
)

(4]

Continue on the next page..



(©)

(@

On the grid opposite, draw a suitable straight line to solve the equation %ﬁ —

—3<x<3.

For —3 <x < 3, the equation 13—0x3 —2x =1 has n solutions.

Write down the value of ».



Question 43

The diagram shows the graph of y = f(x) where f(x)= x? - % -2, x#0.

b
A

.Y

-12
Continue on the next page..



(a) Use the graph to find

® f£(D),
............................................... [1]
(i) ff(-2).
............................................... 2]
(b) On the grid opposite, draw a suitable straight line to solve the equation
P-2-7=-3r for-3<x<3.
X = e OTX = oo [4]
(¢) By drawing a suitable tangent, find an estimate of the gradient of the curve at x = — 2.
............................................... [3]
(d) (i) Complete the table for y = g(x) where g(x)=2""for —3 <x < 3.
X -3 -2 —1 0 | 2 3
v 2 | 0.5 0.125
3]
(ii) On the grid opposite, draw the graph of y = g(x). [3]

(iii) Use your graph to find the positive solution to the equation f(x) = g(x).



Question 44

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
v 3.30 0.88 —0.04 —-043 | —0.58 | —0.73
(a) Complete the table.
(b) On the grid, draw the graph of y = % —% for 0.15<x<35.
The last two points have been plotted for you.
v
A
35
3.04
25
2.0
1.0
0.5
0 r=
0.5 1.0 15 2.0 2.5 3.0 35 «x
-0.5
-1.0

Continue on the next page..
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(¢) Use your graph to solve the equation P —% = % for 0.15<x<35.

X S s [1]
(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
V=527 for 0.15sx<35.
X= e, andx= ... [2]
(e) Show that the graph of y = 3y —% can be used to find the value of y2 for 0.15<x<3.5.
[2]
Question 45
a) The equation of a straight line is 2y = 3x+4.
() q _
(i) Find the gradient of this line.
............................................... [1]
(ii) Find the co-ordinates of the point where the line crosses the y-axis.
(2.8 .5 . e ) [1]

R/

-2 0 2 4 6

L

—2
(i) Find the equation of line L.

Continue on the next page..



(ii) Find the equation of the line perpendicular to line L that passes through (9, 3).

(¢) A isthe point (8, 5) and B is the point (—4, 1).

(i) Calculate the length of 4AB.

(ii) Find the co-ordinates of the midpoint of 45.

Question 46

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

X —35

-3

—0.5

0 0.5 1

y | 41

29

(a) Complete the table.

b) On the grid, draw the graph of y = Y432 +2 for —35<x<
g grap y

v

A

15

Continue on the next page..



(¢) Use your graph to solve the equation x> +3x2+2=0 for —3.5<x<1.5.

X

[4]

(d) By drawing a suitable straight line, solve the equation x° +3x*>+2x4+2=0 for —35<x<15.

() For —3.5<x< 1.5, theequation x>+3x2+2 =4k has three solutions and k is an integer.

Write down a possible value of k.

= e
Question 47
The table shows some values for y = x> +x% —5x.
x -3 -2 -15 -1 1.5 2 2.5 3
v -3 6 6.4 -1.9 2 94

(a) Complete the table.

(b) On the grid, draw the graph of y =x* +x*> —5x for —3 <x<3.

Continue on the next page..
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(e) Write down the largest value of the integer, £, so that the equation x* +x? —5x =k has three solutions
for -3 <x<3.



Question 48

The table shows some values of y =

X

2

v

N

+
w
'Nl —
|

18

17

i6

13

£

)

Continue on the next page..
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(¢) Use your graph to solve % + Lz —% < 0.
R
..................... SX< e [2]
2

(d) Find the smallest positive integer value of & for which % + Lz —% =k has two solutions

X
for -3 <x<-03and 02 <x<3.
.................................................... [1]
¥ 12
e) (i) By drawing a suitable straight line, solve = +——==3x+1 for -3 <x<-0.3 and
2 2 x
¥2
02<x<3.
X T e [3]
.1 2 4 3 2
(ii) The equation FTt3-3= 3x+1 canbewrittenas x +ax” +bx"+cx+2=0.
X2
Find the values of a, b and c.
] — N N R
D = e
c=4 8 & . [3]
Question 49

A line joins 4 (1, 3) to B (5, 8).

(i) Find the midpoint of 45.
(comeeeeeee e s e ) 2]

(ii) Find the equation of the line 4B.
Give your answer in the form y = mx +c.



Question 50

(a) The table shows some values for y = 2x° —4x* 43,

x -1 —=0.5 0 0.5 | 1.5

S

y -3 1.75 0.75

(i) Complete the table.
(ii) On the grid, draw the graph of y =2x> —4x*+3 for —1 <x<2.

)

S

-3

Continue on the next page..



(iii) Use your graph to solve the equation 2x> —4x” +3 = 1.5 .

X = e, OFX = oo OF X = oo [3]
(iv) The equation 2x° —4x*+3 =k has only one solution for —1 < x < 2.

Write down a possible integer value of £.

(b)

-
I

4
r
%

HV

(i) On the grid, draw the tangent to the curve at x = 1. [1]

(i) Use your tangent to estimate the gradient of the curve at x = 1.



Question 51

(a) Acurve has equation y = 4x> —3x+3.

(i) Find the coordinates of the two stationary points.

(ii) Determine whether each of the stationary points 1s a maximum or a minimum.
Give reasons for your answers.

(b) The graph of y=x*—x+1 is shown on the grid.

N

|
T

|

2

2 ] 2 1 2 3 47
T [ _1 0 0 0 H




Question 52
(a) The diagrams show the graphs of two functions.

Write down each function.
(M)

f(x)A
5 /
/

/ 5 0 -;c
BX) = e 2]
(i)
f(x)
4
'
0 18%° 60° ¥
—24d
) = e [2]

Continue on the next page..
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T T4 .

i A

Easid ~

i - Iy ~d

e

zz £

ERmun R = ==

P—

—0.5 0 0.5 1 1.5 2 2.5 %

:::I:j:]:::]:::i::['_lll::::::::::::::::::::::::::::::::::::::::::::::::1__:

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]
Question 53
(a) The equation of line L is 3x—8y+20 =0.
(i) Find the gradient of line L.
2]
(ii) Find the coordinates of the point where line L cuts the y-axis.
(oo e ) [1]

Continue on the next page..



(b) The coordinates of P are (—3, 8) and the coordinates of Q are (9, —2).

(i) Calculate the length PO.

................................................. [3]
(ii) Find the equation of the line parallel to PQ that passes through the point (6, —1).
................................................. [3]
(iii) Find the equation of the perpendicular bisector of PQ.
................................................. [4]
Question 54
(@) y=x*—ax®
(i) Find the value of y when x =—1.
PR W W W 2]
(ii) Find the two stationary points on the graph of y =x* —4x°.
(.8 B H_ e )
(2. 5 & ) [6]
(b) y=xP+21
% =11x'"0+ 10,\:4, where % is the derived function.
Find the value of p and the value of ¢.
P T e



Question 55

)
"\
0 >
On the diagram,
(a) sketch the graphof y=(x— l)2 , [2]
(b) sketch the graph of y = %x +1. 2]
(ii) The graphsof y=(x— 1)? and V= %x+ 1 intersect at 4 and B.
Find the length of 4AB.
AB = [7]
Question 56

(a) Arhombus 4BCD has a diagonal 4C where 4 1s the point (=3, 10) and C 1s the point (4, —4).

(i) Calculate the length AC.

(ii) Show that the equation of the line 4C1s y =—2x+4.

Continue on the next page..



(iii) Find the equation of the line BD.

(b) A curve has the equation y = x* +8x* +5x.

(i) Work out the coordinates of the two turning points.

(ii) Determine whether each of the turning points 1s a maximum or a minimum.

Give reasons for your answers.

Question 57
(a) (i) On the axes, sketch the graph of y =sinx for 0° <x < 360°.

‘A
1-
O | | | 1 >
90° 180° 270° 360° X
_ 1_

Continue on the next page..
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(i) Describe fully the symmetry of the graph of y =sinx for 0° <x <360°.

............................................................................................................................................. [2]
(b) Solve 4sinx—1=2 for 0°<x < 360°.
R andx = ... [3]
................................................. [2]
(i) On the axes, sketch the graph of y = x” +10x+ 14, indicating the coordinates of the
turning point.
"\
-
(@) x
[3]

Question 58

The straight line y =3x+2 intersects the curve y=2x>+7x—11 at two points.

Find the coordinates of these two points.
Give your answers correct to 2 decimal places.



Question 59

(a) (i) Factorise 24+45x—x>.

................................................. [2]
(ii) The diagram shows a sketchof y =24+ 5x—x°.
A NOT TO
< SCALE
-
a (0] b 2
Work out the values of a, b and ¢.
a=C: .l s s
1= A,
e D e S [3]
(iii) Calculate the gradient of y = 24 +5x —x? atx=-15
................................................. [3]

Continue on the next page..



() (i) On the diagram, sketch the graph of y = (x+1)(x—3)>.
Label the values where the graph meets the x-axis and the y-axis.

A

=Y

[4]

() Write (x+1)(x—3)* intheform ax® +bx>+ex+d.



Question 60
pe +%, x#F0

(a) Complete the table.

x 0.2 0.3 0.5

—
L

[ =]

2.5

y 5.0 34 23

6.7

(b) On the grid. draw the graph of y =x’ +lc for 02sxs25.

The graph of y = % +% for —2.5<x<-0.2 has been drawn for you.

A

L1

T T w T e T e

|
9]
N
|
[ ]
T
|
i
Ln
|
|

1
|
=
N
o

k2

i .t‘l-,_.ll

Lahad b

e e T I T
e | T | | o

L
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(c) By drawing suitable straight lines on the grid, solve the following equations.

1

M x+z=-2

(ii) x2+%+x—1 =0

(d) kis an integer and the equation x° +% =k has three solutions.

Write down a possible value of k.

Question 61
(a)

NOT TO
SCALE

9 J

B
4 o/
c

The diagram shows a sketch of the curve y = x? +3x—4.

(i) Find the coordinates of the points 4, B and C.

A(... T )
B(.. e )
37 GUR e ) [4]

Continue on the next page..



(ii) Differentiate x* +3x—4.

................................................. 2]
(iii) Find the equation of the tangent to the curve at the point (2, 6).
................................................. [3]

(b)

A

0 >

90° 180° 270° 360°

(i) On the diagram, sketch the graph of y =tanx for 0° < x < 360°. 2]

(ii) Solve the equation Stanx =—7 for 0° < x < 360°.



Question 62
(a) The diagram shows the graph of y =f(x) for -3 <x<3.

v

A

20

o

i S

I
(V¥
-
|
2
I
ot
=
[a—
]
(3%}

ol

e

12

(i) Solve f(x)=14.

(i) 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
4
NOT TO
B SCALE
7 Y/ ™
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.
Find the coordinates of the points 4 and B.
Question 63

(a) Find the gradient of the curve y = 2x* —7x+4 when x=-2.

................................................. [3]
(b) A is the point (7, 2) and B is the point (-5, 8).
(i) Calculate the length of 4B.
................................................. [3]
(ii) Find the equation of the line that is perpendicular to 4B and that passes through
the point (-1, 3).
Give your answer in the form y = mx+c.
P2 s [4]

Continue on the next page..



(iii) 4B 1s one side of the parallelogram 4BCD and

- BC= (z) where a > 0 and 5 > 0
*  the gradient of BC1s 1
. [BE|- 5.

Find the coordinates of D.



Question 64

A
5
A
> = g = N
,/ \\
/ 3 \
7 \
/. AN
'
T 2 \\
/
! )
] \
1
I \
|
I \
1 \
Y
=
=3 flr-1 0 pum 2 X
] \
I \
I A
[ —7 A
| \
Tl
I \
\
2
(@) The grid shows the graph of y = a+bx".
The graph passes through the points with coordinates (0. 4) and (1, 1).
(i) Find the value of @ and the value of 5.
a =
B e [2]

Continue on the next page..



(ii) Write down the equation of the tangent to the graph at (0, 4).

(iii) The equation of the tangent to the graph at x =—1 is y=6x+7.

Find the equation of the tangent to the graph at x = 1.

(b) The table shows some values for y =1+ % for —2<x<15.

b 2 2.11 243 3 433

(i) Complete the table.

(i) On the grid, draw the graph of y = 1+35Tx for -2<x<15.

(¢©) () Write down the values of x where the two graphs intersect.

= el QL X rresnnnenesns
(ii) The answers to part(c)(i) are two solutions of a cubic equation in terms of x.

Find this equation in the form ax® + bx” +cx+d = 0, where a. b, ¢ and d are integers.

. [2]

[2]



Question 65

A 1s the point (1, 5) and B 1s the point (3, 9).
M is the midpoint of 4B.

(i) Find the coordinates of M.

(ii) Find the equation of the line that is perpendicular to AB and passes through M.
Give your answer in the form y = mx+c.

Question 66

(a) (i) Theequation y= x* —4x*+4x can be written as y=x(x— a)z.

Find the value of a.
Yi== VR . SRR [2]

(i) On the axes, sketch the graph of y = x’ —4x” +4x, indicating the values where the graph
meets the axes.

[4]
(b) Find the equation of the tangent to the graph of y =x* —4x’ +4x atx = 4.
Give your answer in the form y = mx+c.



Question 67

The table shows some values for y =2x0.5" —1.

X —1 —0.5 0 0.5 1 1.5 2
y 3 1.83 0.41 0 —0.29
(a) (i) Complete the table. [2]

(i) On the grid, draw the graphof y=2x05"—1 for—1<x<2.

v
A

A J

[4]

(b) By drawing a suitable straight line, solve the equation 2x0.5"+2x—3.5=0 for—1<x<2.

(c) There are no solutions to the equation 2x0.5"—1 =k where kis an integer.
Complete the following statements.
The highest possible value of k1S ...ocooooevvieieieee

The equation of the asymptote to the graph of y=2x0.5"—1 1S ccovveevvvvcevececieeee. [2]



Question 68

The table shows some values of y=3+4x—x> for —1<x<S5.

x ~1 —0.5 0 1 2 3 = 4.5 5
y — 6 6 —2
(a) Complete the table. [3]
(b) On the grid, draw the graph of y=3+4x—x*> for —1 <x<35.
A
8
6
4
2
>
— 1 0 1 2 3 4 5 %
=2
[4]
(¢) Write down an integer value of & for which the equation 3 +4x—x*=k has no solutions.
................................................. [1]

(d) By drawing a suitable straight line on the grid, solve the equation —1+ %x —x* =1,



Question 68

A curve has equation y = 2x° —4x% +6.

dv
(i) Find —}_, the derived function of y.

................................................. [2]
(ii) Calculate the gradient of the curve y = 2% —4x’+6 atx=4.
................................................. (2]
(iii) Find the coordinates of the two stationary points on the curve.
s nonmasans Yand(ooonnn s ) [4]
Question 69
1(x) =x(x=1)(x—=2)
(a) Find the coordinates of the points where the graph of y = f(x) crosses the x-axis.
%R ... e )
{.. 2 N 0. 0 e )
( e ) [2]
(b) Show that f(x)= x° —3x% +2x.
2]
(¢) Find the coordinates of the turning points of the graph of y = f(x).
Show all your working and give your answers correct to 1 decimal place.
LA e )
L s T — ) [8]

Continue on the next page..



(d) Sketch the graph of y = f(x).

N J

(2]
Question 70

(a) Find the coordinates of the turning points of the graph of y = x> —12x+6.
You must show all your working.

(b) Determine whether each turning point is a maximum or a minimum.
Show how you decide.

[3]



Question 71

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

% —1 —0.5 0 0.5 1 s 2 25 3
y 2125 3 2375 1 =il —0.125
(a) Complete the table. [3]

(b) On the grid, draw the graph of y=x—3x*+3 for—1<x <3.

.

[4]

X = eereenienrennns O X = i OF X = ooveereriernennaans [4]



Question 72
g(x) = 18 —3x—x?

(i) Write g(x) in the form b — (a+x)2.

................................................. [3]
(ii) Sketch the graphof y=g(x).
On your sketch, show the coordinates of the turning point.
A
9) L
[3]

(iii) Find the equation of the tangent to the graph of y =18 —3x—x? at x = 4.
Give your answer in the form y = mx+c.



Question 73

The table shows some values for y = x> — % , x # 0, given correct to 1 decimal place.

X

—3

—2

|

—0.5

-0.2

0.2

0.5

2

¥

2.5

33

7-5

—i.5

-2.8

33

Continue on the next page..




(a) (i) Complete the table.

(ii) On the grid. draw the graph of y = x? —% for -3<x<-02and 0.2 <x<3.

“.‘

A

10

|
[¥5]
|
|
2
n
|
2
|
—_
th
|
vy
|
=

o]

(3]

(b) By drawing a suitable straight line on the grid, solve the equation x% — ==
for =3 <x<-02and 0.2<x<3.

:T—2x

[3]

[5]



X = eeeeerereenreeee OTX = e [4]

¢) The solutions to the equation  x° - —2x are also the solutions to an equation of the
4 2x 5 q

form ax’+bx’+cx—15=0 where a. b and c are integers.

Find the values of a. b and ¢.



Question 74

Sketch the curve y = x° —4x.

Question 75

A curve has equation y = x" +ax+b.
The stationary points of the curve have coordinates (2, k) and (=2, 10 — k).

Work out the value of a, the value of b and the value of k.

[3]



Question 76

The table shows some values for y = X = % xF

The y-values are rounded to 1 decimal place.

x 3 =3 | .75 —0.5 =f) 25 ~0.1
Al 42 2.5 1.3 14 33
(a) Complete the table. [2]
(b) On the grid, draw the graph of y = x> — % for -2 <x<-0.1.
The graph of y = x* — % for x > 0 has been drawn for you.

y

A

4

3

y
¥4
2 4
,}
1 v
i -
—y —] 0 4 1 X
—1 ;
7
.-'
i
_ |

[4]



(¢) By drawing a suitable line on the grid, solve the equation x> — 3lr +1=0.

Question 77

(a) Sketch the graph of y = (x+1)(3 —x)(3 +x), indicating the coordinates of the points

where the graph crosses the x-axis and the y-axis.
.

A

[4]
() (i) Showthat y=(x+1)(3—x)(3+x) canbewrittenas y =949 —x>—x°.
[2]
(i) Calculate the x—values of the turning points of y =9 +9x —x% —x>.
Show all your working and give your answers correct to 2 decimal places.
; . R [7]

(iii) The equation 9+9x—x>—x> =k has one solution only when k < @ and when k > b,
where @ and b are integers.

Find the maximum value of ¢ and the minimum value of 5.



Question 78
(a) A has coordinates (—2,7), B has coordinates (1,—5) and C has coordinates (5,4).

(i) Find the coordinates of the midpoint of the line 4B.

| e i ) [2]
(i) Find AC.
AC = ) [2]
(iii)y Find |AC|.
................................................. [2]
(iv) Find the equation of the line 4AB.
Give your answer in the form y = mx+c.
[0 WA W R [3]

(v) Find the equation of the line perpendicular to 4B that passes through C.
Give your answer in the form y = mx+c.

(b) The graphs of y+5x=8 and y=2x*+6x—13 intersect at the points P and O.

Find the coordinates of P and the coordinates of Q.
Show all your working.



Question 79

A curve has equation y = x* —kx” + 1.
When x = 2, the gradient of the curve is 6.

(a) Showthat k=1.5.

[3]
(b) Find the coordinates of the two stationary points of y = x° —1.5x% +1.
You must show all your working.
U - 1 A (T ) [4]
(c) Sketch the curve y = X =152 +1.
Y
0 »
(2]
Question 80
A line, /, joins point F (3, 2) and point G (— 5, 4).
(a) Calculate the length of line /.
................................................. [3]

(¢) A point A lies on the y-axis such that the distance GH = 13 units.

Find the coordinates of the two possible positions of H.



Question 81

The diagram shows the graph of y =f(x) for —1.5<x<5.

@

(i)

(i)

(iv)

(b)
@

Find f(2).
................................................. [1]
Solve the equation f(x) =0 for —1.5<x<35.
N s O % = vsvmnsncas OF %= cssincoss [3]
f(x) =k has three solutions for —1.5 <x <5 where kis an integer.
Find the smallest possible value of k.

On the grid, draw a line y = mx so that f(x) = mx has exactly one solution for —1.5 < x < 5.

[2]
y=3x—12x+7

d
Find the value of ay when x = 5.

(i) Find the coordinates of the point on the graph of y = 3x> —12x+7 where the gradient is 0.

d
(c) When y=2xP+gx’, —2=14x5+6x.

dx

Find the value of p and the value of 4.



Question 82

(a) Sketch the following graphs.
On each sketch. indicate any mntercepts with the axes.

i 3x—4y=12

)
[0) £
[2]
i) y=x"—-3x—4
¥y
A
0 ™
[4]
(i) y=¢6"
A
[0 "
[2]

Continue on the next page...



. . dy
(b) (i) Find the derivative, i, of y=5 +8x—ix3.
dx s 3
................................................. [2]
(ii) Find the gradient of y =5+ 8x—%x3 at x =—1.
................................................. [2]
(iii) A tangent 1s drawn to the graph of y =5+ 8x—%x3.
The gradient of the tangent 1s —28.
Find the coordinates of the two possible points where this tangent meets the graph.
i S S )
Rt Rissiar 5 smsraswmvasiamss ¥ [5]
Question 83
AB 1is a line with midpoint M.
A 1s the point (2, 3) and M is the point (12, 7).
(a) Find the coordinates of B.
@........ ... 7 — ¥ 2]
(b) Show that the equation of the perpendicular bisector of 4B is 2y +5x = 74.
[4]
(¢) The perpendicular bisector of 4B passes through the point V.
The point N has coordinates (2, n).
Find the value of ».
BB s e R B S AR [1]
(d) Points 4, M and N form a triangle.

Find the area of the triangle.



Question 84

dy

Find the derivative, E of y= 35 +4x—1.

Question 85

(a) The diagram shows the speed—time graph for part of a journey for two vehicles, a car and a bus.

24

Speed V¥
(m/s)

10

0

A
Car
= i e e i e e e Bus
NOT TO
SCALE
D=
0 18 40
Time (seconds)
(i) Calculate the acceleration of the car during the first 18 seconds.
_________________________________________ m/s” [1]
(i) In the first 40 seconds the car travelled 134 m more than the bus.
Calculate the constant speed, v, of the bus.
V S e n e anens m/s [4]

(b) A train takes 10 minutes 30 seconds to travel 16240 m.

Calculate the average speed of the train.
Give your answer in kilometres per hour.



Question 86

All the lengths in this question are measured in centimetres.

|
: NOTTO
| 9—x SCALE
|
|
: —_—_— — — = =
L7 ’ s
X
The diagram shows a solid cuboid with a square base.
(a) The volume, Vem? .of the cuboidis V= x2 (9—x).
The table shows some values of Vfor 0 <x<9.
x 0 1 2 3 4 5 6 7 8 9
V 0 8 54 80 100 108 08 64 0

(i) Complete the table.

(ii)) On the grid on the opposite page, draw the graph of V' = x? (9—x) for 0sx<9.

(iii) Find the values of x when the volume of the cuboid is 44 cm’.

Continue on the next page...



110

100

90

80

70

60

0 1 2 3 4 3 6 7 8 g ¥

(b) (i) Show that the total surface area of the cuboid is (36x—2x")em?.
[2]

(ii) Find the surface area when the volume of the cuboid is a maximum.



Question 87

(a)
A
C(12,10)
A(-1.5,7.9)
NOT TO
SCALE
D (5, 3)
>
0 x
The diagram shows a sketch of the graph of y = f(x) for —1.5 < x<6.
The coordinates of five points on the graph of y = f(x) are shown on the diagram.
(i) f(x) = k has two solutions in the interval — 1.5 S x < 6.
Write down a possible integer value of £.
(Sl A S S [1]
(ii) f(x) =/ has no solutions in the interval —1.5 <x <6 when j <agor j > b.
Find the maximum value of ¢ and the minimum value of 5.
¢ S S—
B ssmssuissinsonts s s [2]
(b) Find the coordinates of the two stationary points on the graph of y = x®—6x°.
You must show all your working.
R sy e )



Question 88
f(x) = x> —3x2—4

(a) Find the gradient of the graph of y = f(x) where x = 1.

(c) Sketch the graph of y = f(x).

YV,
A
0 e’

[2]



Question 89

A
A
4 L
B
> .

0 8 X
A 1s the point (0, 4) and B is the point (8, 0).
The line L, 1s parallel to the x-axis.
The line L, passes through 4 and B.
(a) Write down the equation of L.
(b) Find the equation of L,.

Give your answer in the form y = mx+c.
y —

(¢) C is the point (2, 3).
The line L, passes through C and is perpendicular to L,.

(i) Show that the equation of Ly is y = 2x— L.

(i) L, crosses the x-axis at D.

Find the length of CD.

NOT TO
SCALE

(3]



Question 90

- : 4 2
The equation of a curveis y =x  —8x~ +5.

7

(a) Find the derivative, B ,of p=x*—8x2+5.
dx .

(b) Find the coordmates of the three turning points.
You must show all your working.

oo o YT e

(¢) Determine which one of these turning points is a maximum.

Justify your answer.

Question 91
M has coordinates (4, 1) and N has coordinates ( -2, -7).
(a) Find the length of MN.

(b) Find the gradient of MN.

(c) Find the equation of the perpendicular bisector of MN.



Question 92

The table shows some values for y =2*—3.

x —2 -1 0 0.5 1 1.5 2 25
y —2.75 —1.58 —0.17 1 2.66
(a) Complete the table. [3]

(b) On the grid, draw the graph of y =2"—3 for —2 <x <2.5.

"}l
3

A |

[2]

(¢) Use your graph to solve the equation 2* —3 = 2.



Question 93
(a) (i) Show that the equation y = (x—4)(x+1)(x—2) canbe writtenas y = x> —5x>+2x+8.

2]

(i) On the diagram, sketch the graph of y =x* —5x?+2x+8, indicating the values where the
graph crosses the axes.

Y

(4]
(b) The graph of y=x®—5x>+2x+8 has two tangents with a gradient of 10.

Find the equations of these two tangents.
You must show all your working and give your answers in the form y = mx+c.



Question 94
(a) In the square ABCD, A4 has coordinates (—2, 1) and B has coordinates (1, 5).
C has coordinates (a, b), where @ and b are both positive integers.

Find the coordinates of C and the coordinates of D.
You may use the grid to help you.

R

(b) P has coordinates (—1, 3) and Q has coordinates (6, 4).
(i) Find the coordinates of the midpoint of PQ.

(ii) Find the length PQ.

(iii) Find the gradient of PQ.



Question 95

4 NOT TO
SCALE
4
] 0 T x

The diagram shows a sketch of y = 18+5x— 2x° .
(a) Find the coordinates of the points 4, B and C.

. [ T — )

TP N S )

S AW N - ) [4]

(b) Differentiate 18+ 5x—2x°.



Question 96
A is the point (0, 2), B is the point (3, 3) and C is the point (4, 0).

(a) Determine if triangle 4BC is scalene, isosceles or equilateral.
You must show all your working.

(b) (i) Find the equation of the line 4C.
Give your answer in the form y = mx +c.

(ii) Find the equation of the perpendicular bisector of 4C.
Give your answer in the form y = mx +c.

(iii) ABCD is a kite.
The point D has coordinates (w, 4w+ 1).

Find the coordinates of D.

Question 97

'

9) .

O is the origin (0, 0), 4 is the point (8, 1) and B is the point (2, 5).

(@)  Find the equation of the line 45.
Give your answer in the form y = mx+c.

Continue on the next page..
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............................................... [4]
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(b) Find the equation of the perpendicular bisector of 4B.
Give your answer 1n the form y = mx+c.

(c) The line 4B meets the y-axis at P.
The perpendicular bisector of 4B meets the y-axis at Q.

Find the length of PQ.

Question 98

B NOT TO
SCALE

The diagram shows a sketch of the graph of y = 4x® —x*.

The graph crosses the x-axis at the origin O and at the point 4.
The point B is a maximum point.

(b) Find the coordinates of B.

(¢) Find the gradient of the graph at the point 4.



Question 99

(a) Differentiate x° —4x® —3x .

................................................. [2]
(b) A curve has equation y = x> —4x? —3x .
Work out the coordinates of the two stationary points.
Show all your working.
e e s AR )
T VI, ) [5]
(¢) Determine whether each stationary point is a maximum or a minimuinm.
Show all your working.
[3]
Question 100
The table shows some values for y = 2x° +6x* —2.5 .
x —3 —215 —Z =15 =] =05 0 0.5 1
y 3.5 55 4.25 1.5 =2.8 =
(a) Complete the table. [3]

(b) On the grid, draw the graph of y=2x’ +6x*—2.5 for—3<x<1.

Continue on the next page...



=Y

X . O — ... ... 0] IDEE S ooliemdtisatd [3]

(d) The equation 2x” +6x* —2.5 = k has exactly two solutions.

Write down the two possible values of £.



Question 101
(a) On the axes, sketch the graph of y =4 —3x.

y
A

o =x
[2]
(b) On the axes, sketch the graph of y =—x.
A
(0] =x
[2]
Continue on the next page...
(¢) (i) Find the coordinates of the turning points of the graph of y = 10+9x* —2x°.
You must show all your working.
(ceeemeeennne s e yand (.o y e ) [5]

(ii)

Determine whether each turning point is a maximum or a minimum.
Show how you decide.

[3]



Question 102

y=x7—7’x6

(a) Find the derivative of y with respect to x.

(b) Find the equation of the tangent to the graph of y =x’ —7x® at the point where x =—1.
Give your answer in the form y = mx+c.

(¢) The graph of y=x’—7x® has two tuming points.

Find the coordinates of these points.
You must show all your working.



Question 103
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The diagram shows the graph of y = f(x) for values of x from —3 to 3.

@ ®

(i)

(i)

(iv)

() @)
(i)

()

Use the graph to find f(2).

Use the graph to solve the equation f(x) =5.

K= mssvaasrsassnsdOF = wsvaissnenwane Bl 5= s

The equation f(x) = k£ has exactly two solutions.

Write down the value of k.

. m

k= : 1]
tangent asymptote root perpendicular

Choose the correct word from the box to complete the statement.
The lingx =0 dgthell... B8R ........... . Tcsisnssmsmsnnssss 10 The @xaph of @y = £(x). [1]
On the grid, draw the graph of y =x—2 for values of x from —3 to 3. 2]
Find x when f(x) =x—2.

x= « NEL)
fx) =x’—<,x#0

Use the graph to show that ¢ = 2.
(2]

(d) The equation f(x) =x—2 can be written as x3 +p;rc2 +gx =2.

Find the value of p and the value of ¢.

2]



Question 104

(a) The pomt (—1, 6) lies on a curve.

This curve has the derived function % =—4x* —9x> +5.

Show that (—1, 6) 1s a stationary point of the curve.

2]
(b) A different curve has equation y = 2x> —6x+8.
(i) Calculate the gradient of the tangent to this curve at the point (-2, 2).
................................................. [3]
(ii) Find the x-coordinates of the stationary points of this curve.
X = eeiieeeeeariunneens and X = ...oooveveiceenen [2]
Question 105
(a) A 1s the point (6, 2) and B is the point (3, —4).
(i) Find the coordinates of the midpoint of 45.
Y 5 SN RREe— ) 2]
(ii) Calculate the length AB.
................................................. [3]
(b) The equation of line /1s 4x+3y—12 =0.
(i) Find the gradient of /.
................................................. 2]
(i) Find the coordmates of the point where / crosses the y-axis.
T ——— ¥ 12

(iii) Line p is perpendicular to / and passes through (6, 5).

Find the equation of p in the form y = mx+c.



Question 106

(a) On the axes, sketch the graph of y = x* +7x—18.
On your sketch, write the values where the graph meets the x-axis and the y-axis.

%

(b) (i) Find the derivative of y = x* —3x—28.

(¢) Theline y=5—2x intersects the graph of y = x* —3x— 28 at point P and point Q.

Find the coordinates of P and Q.
You must show all your working and give your answers correct to 2 decimal places.





