2

Answer the whole of this question on a sheet of graph paper.

X

-4 -3 -2 -1 0 1 2 3

f(x)

-8 4.5 8 5.5 0 -5.5 -8 -4.5

(a) Using a scale of 2 cm to represent 1 unit on the x-axis and 2 cm to represent 4 units on the
y-axis, draw axes for -4 <x <4 and -8 <y<8.
Draw the curve y = f(x) using the table of values given above.

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

(c) On the same grid, draw y = g(x) for -4 <x <4, where g(x) =x + 1.

(d) Write down the value of
@ ),
(i) fg(l),
(iii) g7'(4),
(iv) the positive solution of f(x) = g(x).

[5]
(2]
(2]

[4]

(e) Draw the tangent to y = f(x) at x = 3. Use it to calculate an estimate of the gradient of the curve
at this point.

(3]

Answer all of this question on a sheet of graph paper.

(a) f(x)=x"—x-3.

X -3 -2 -1 0 1 2 3 4
f(x) p 3 -1 -3 q -1 3 r
(i) Find the values of p, ¢ and 7.
(ii) Draw the graph of y = f(x) for -3 <x < 4.
Use a scale of 1 cm to represent 1 unit on each axis.
(iii) By drawing a suitable line, estimate the gradient of the graph at the point where x = —1.

3

(b) g)=6-+.

(i)
© @
(i)

x -2 -1 0 1 2 3

g(x) 8.67 u v 5.67 3.33 -3

Find the values of # and v.
On the same grid as part (a) (ii) draw the graph of y =g(x) for-2 <x < 3.
Show that the equation f(x) = g(x) simplifies to x* + 3x* —3x —27 = 0.

Use your graph to write down a solution of the equation x° + 3x* —3x —27 =0.

[3]

[4]

(2]
[4]

[1]



4  Answer the whole of this question on a sheet of graph paper.

The table gives values of f(x) = 2%, for —2< x <4.

X 2 -1 0 1 2 3 4

f(x) p 0.5 q 2 4 r 16
(a) Find the values of p, ¢ and r. [3]

(b) Using a scale of 2 cm to 1 unit on the x-axis and 1 cm to 1 unit on the y-axis, draw the graph of

y=1(x) for —2< x <4. [5]
(¢) Use your graph to solve the equation 2" =7. [1]
(d) What value does f(x) approach as x decreases? [1]
(e) By drawing a tangent, estimate the gradient of the graph of y = f(x) when x = 1.5. [3]
(f) On the same grid draw the graph of y =2x + 1 for 0< x <4. 2]

(g) Use your graph to find the non-integer solution of 2" =2x + 1. [2]
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The diagram shows the accurate graph of y = f(x).
(a) Use the graph to find
) £(0), [1]
i) f(8). 1]
(b) Use the graph to solve
i fx)=0, 2]
(i) f(x)=>5. [1]
(¢) kis an integer for which the equation f(x) = & has exactly two solutions.
Use the graph to find the two values of &. [2]
(d) Write down the range of values of x for which the graph of y = f(x) has a negative gradient. [2]
(e) The equation f(x) + x — 1 =0 can be solved by drawing a line on the grid.
(i) Write down the equation of this line. [1]

(i) How many solutions are there for f(x) + x — 1 =07? [1]




8

Answer the whole of this question on a sheet of graph paper.

Use one side for your working and one side for your graphs.

Alaric invests $100 at 4% per year compound interest.

(a) How many dollars will Alaric have after 2 years?

(b) After x years, Alaric will have y dollars.

He knows a formula to calculate y.
The formulais y =100 x 1.04"

x (Years)

10

20

30

40

v (Dollars)

100

219

480

Use this formula to calculate the values of p and ¢ in the table.

(2]

(2]

(¢) Using a scale of 2 cm to represent 5 years on the x-axis and 2 cm to represent $50 on the y-axis, draw
an x-axis for 0 < x < 40 and a y-axis for 0 < y < 500.

Plot the five points in the table and draw a smooth curve through them.

(d) Use your graph to estimate

(i) how many dollars Alaric will have after 25 years,

(ii) how many years, to the nearest year, it takes for Alaric to have $200.

(e) Beatrice invests $100 at 7% per year simple interest.

(i) Show that after 20 years Beatrice has $240.

(ii) How many dollars will Beatrice have after 40 years?

(3]

(1]
[1]

(2]
(1]

(iii) On the same grid, draw a graph to show how the $100 which Beatrice invests will increase

during the 40 years.

(f) Alaric first has more than Beatrice after » years.
Use your graphs to find the value of .

(2]

[1]




X

5 (a) The table shows some values for the equation y = 5—% for-4<sx=<-05and 0.5 <x <4
x —4 -3 2 | -15] -1 —0.5 0.5 1.5 3 4
y | -1.5 | -0.83 0 |0.58 -3.75 —0.58 0.83 1.5
(i) Write the missing values of y in the empty spaces. [3]
(ii) On the grid, draw the graph of y = %—% for-4<=x=<-05and 0.5 =x=<4.
y
24
3
2
1
> X
-4 -3 - -1 0 1 2 4
-1
-2
-3

For
Examiner's
Use



(b) Use your graph to solve the equation 22,

2
2 x

Answer(b) x = orx =

(c) (i) By drawing a tangent, work out the gradient of the graph where x = 2.

Answer(c)(i)

(ii) Write down the gradient of the graph where x = -2.
Answer(c)(i1)

(d) (i) On the grid, draw the line y=—x for —4 <x <4,

(ii) Use your graphs to solve the equation %—% =—x.

Answer(d)(ii) x = orx =

(e) Write down the equation of a straight line which passes through the origin and does not

intersect the graph of y = %—% .

Answer(e)

For
Examiner's
Use



10 fx)=2x—1 gx)=x"+1 h(x) =2* For
Exallnlézerb
(a) Find the value of
0 i)
Answer(a)(i) .....oreeeeeerreereesnmeereens [1]
(i) g(-5),
Answer(a)(il) .......oooeeererererrereennes [1]
(iii) h(-3).
Answer(a)(ili) _......coeeereerrerreeereenns [1]
(b) Find the inverse function  f'(x).
Answer(D) £00) = oo [2]
(© gx) =z
Find x in terms of z.
AnSWer(c) X = ...cumrereesessensesessense [2]
(d) Find gf(x), in its simplest form.
Answer(d) gf(x) = e (2]




(e) h(x)=512. For

Find the value of x. Examiner's
Use

Answer(e) X = L ..eeeeeeeeereeaeerenne [1]
(f) Solve the equation  2f(x) + g(x) = 0, giving your answers correct to 2 decimal places.
Answer(f) x = s OFX = eeereeeme [5]

(g) Sketch the graph of
i) »y=fw),

(i) y=gl).

Y
>
\
>

(1) y=1fx) (i) y = glx)
[3]




8 (a) flx)=2"

Complete the table.
X -2 -1
y=1(x) 0.5
(b) gx)=x(4-x)
Complete the table.
b -1 0
Y=g 0

[2]

For
Examiner's
Use
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For

(¢) On the grid, draw the graphs of Examiner's
Use

() y=f(x)for -2 < x < 4, [3]
(i) y=gk) for -1 < x < 4. [3]

y

A

16

14

12

10

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

i) fix)=10

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

(i) f(x) = g(x)

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

(i) f'(x)=1.7

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




10

1

6 (a) Complete the table of values for y=x+—.
X
X -4 =3 -2 -1 -0.5 0.5 3 4
y 4.3 =33 -2.5 2.5 33 43
(2]
(b) y
A
X
4
3
X
2
1
4 -3 ) -1 0 4
-1
-2
X
-3
X
-4

1
On the grid, draw the graph of y =x+—

X

for 4<x=<-0.5 and 0.5 <x<4.

Six of the ten points have been plotted for you.

(3]

For
Examiner's
Use



For

1 -
(¢) There are three integer values of k£ for which the equation x +— =4k has no solutions. Em'l"/;ze”
X
Write down these three values of &.
Answer(c) k= ....covmerrrenenn: Ork= L veererrereeneens OFA=" o ceererreseneens 2]

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

ANSWEI(C) . ......rteeueureeeusessssssessssesessssesessasesssssnssssnsassnensasssessssesessaresesnessnsnessanesessanenees 2]
. 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. 2]
(ii) On the grid, show how you would find the solutions. [1]

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

and find the values of b and c.

Answer(e)(iii) b =




5  Answer the whole of this question on a sheet of graph paper.

(a) The table gives values of f(x) = 2—2 +x2 for0.8 <x<6.
X

X 0.8 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6
f(x) 38.1 25 12.9 10 10.1 11.7 [ m n 26 31 36.7

Calculate, correct to 1 decimal place, the values of /, m and n. [3]

(b) Using a scale of 2 cm to represent 1 unit on the x-axis and 2 cm to represent 5 units on the y-axis, draw
an x-axis for 0 =< x =< 6 and a y-axis for 0 <y < 40.

Draw the graph of y = f(x) for 0.8 <= x < 6. [6]

(c) Draw the tangent to your graph at x = 1.5 and use it to calculate an estimate of the gradient of the curve

at this point. [4]

(d) (i) Draw a straight line joining the points (0, 20) and (6, 32). [1]

(ii) Write down the equation of this line in the form y = mx + c. [2]

(iii) Use your graph to write down the x-values of the points of intersection of this line and the curve

y = f(x). (2]

(iv) Draw the tangent to the curve which has the same gradient as your line in part d(i). [1]

(v) Write down the equation for the tangent in part d(iv). [2]




4

Answer the whole of this question on a sheet of graph paper.

t 0 1 2 3 4 5 6 7
f(r) 0 25 37.5 43.8 46.9 48.4 49.2 49.6
(a) Using a scale of 2 cm to represent 1 unit on the horizontal #-axis and 2 cm to represent 10 units

(b)

(c)

(d)

on the y-axis, draw axes for 0 <7< 7 and 0 <y < 60.
Draw the graph of the curve y = f(¢) using the table of values above.

f(r) =50(1 -27").

(i)
(i)
(i)
(i)
(i)
(i)
(iii)

Calculate the value of f(8) and the value of f(9).

Estimate the value of f(¢#) when ¢ is large.

[5]

(2]
(1]

Draw the tangent to y = f(¢) at t =2 and use it to calculate an estimate of the gradient of the

curve at this point.

The function f(¢) represents the speed of a particle at time ¢.
Write down what quantity the gradient gives.

On the same grid, draw y = g(#) where g(f) = 6¢ + 10, for 0 <¢< 7.
Write down the range of values for ¢ where f(¢) > g(¢).

The function g(¢) represents the speed of a second particle at time ¢.

State whether the first or second particle travels the greater distance for 0 <z<7.

You must give a reason for your answer.

(3]

(1]

(2]
(2]

(2]




7

A sketch of the graph of the quadratic function y = px2 + gx + r is shown in the diagram.

line of
symmetry

\/
=

I M

The graph cuts the x-axis at K and L.
The point M lies on the graph and on the line of symmetry.

(@) When p=1, ¢g=-2, r=-3,find
(i) the y-coordinate of the point where x =4,
(ii) the coordinates of K and L,
(iii) the coordinates of M.
(b) Describe how the above sketch of the graph would change in each of the following cases.
(i) p is negative.
(i) p=1, g=r=0.
(¢) Another quadratic functionis y = ax’ +bx+c.

(i) Its graph passes through the origin.
Write down the value of c.

(ii) The graph also passes through the points (3, 0) and (4, 8).
Find the values of a and b.

(3]
(2]

[1]
(1]

(4]



5

Answer the whole of this question on one sheet of graph paper.

1
fx)=1-—, x #0.

X
(a)
x 3| =2 -11-05|-04]-03]]03]04]05] 1 2 3
f{x) p |075] 0 | -3 |-5.25| ¢ g |-525 -3 | 0 |0.75

Find the values of p and q.

(b) (i) Draw an x-axis for —3 < x < 3 using 2 cm to represent 1 unit and a y-axis for —-11 <y < 2
using 1 cm to represent 1 unit.

(ii) Draw the graph of y = f(x) for -3 < x < —-0.3 and for 0.3 < x < 3.

(c¢) Write down an integer & such that f(x) = & has no solutions.

(d) On the same grid, draw the graph of y=2x—5 for -3 < x < 3.

1
(e) (i) Use your graphs to find solutions of the equation 1— x_2 =2x-5.

1
(i) Rearrange 1—— = 2x—35 into the form ax’ +bx” + ¢ = 0, where a, b and ¢ are integers.

2
X
() (i) Draw a tangent to the graph of y = f(x) which is parallel to the line y = 2x - 5.

(ii) Write down the equation of this tangent.

(2]

[2]

[1]




4  Answer the whole of this question on a sheet of graph paper.

1
f(x)=3x— —+3, x#0.
X

(a) The table shows some values of f(x).

x |[-3|-25] 2 |-15|-1]-05]-04|-03}] 03 |04 |05|1|15]| 2 | 253

fox)| p | 47|-33|-19|-1|-25|-45|-90|—-72|-21(05|¢q|7.1]88]103|r

Find the values of p, ¢ and r. [3]
(b) Draw axes using a scale of 1 cm to represent 0.5 units for =3 < x < 3 and 1 c¢m to represent

2 units for —10 <y < 12, [1]
(¢) On your grid, draw the graph of y = f(x) for -3 <x<—-0.3 and 03 <x<3. [5]

(d) Use your graph to solve the equations

() 3x-— %+3 =0, [1]
(i) 3x-— %H =0. (3]

(e) g(x)=3x+3.
On the same grid, draw the graph of y = g(x) for —3 < x < 3. [2]

(f) (i) Describe briefly what happens to the graphs of y = f(x) and y = g(x) for large positive or
negative values of x. (1]

(ii) Estimate the gradient of y = f(x) when x = 100. [1]




A
A
NOT TO
SCALE
B
C
0 << X

The diagram shows a sketch of y=x*+1 and y=4—x.

(@

(b)

(©)

()

(e)

®

Write down the co-ordinates of
(i) the point C,

(ii) the points of intersection of y =4 —x with each axis.

Write down the gradient of the line  y=4—x.

Write down the range of values of x for which the gradient of the graph of y = x* + 1 is negative.

The two graphs intersect at 4 and B.

Show that the x co-ordinates of A and B satisfy the equation x* + x — 3 = 0.

Solve the equation x* + x — 3 = 0, giving your answers correct to 2 decimal places.

Find the co-ordinates of the mid-point of the straight line AB.

[2]

[1]

[1]

[4]

(2]




3

Answer the whole of this question on a sheet of graph paper.

1

The table shows some of the values of the function f(x) = x* — o 7 0.

(@

(b)

(©)

()

Find the values of p, ¢ and r, correct to 1 decimal place. [3]

Using a scale of 2 cm to represent 1 unit on the x-axis and 1 cm to represent 1 unit on the y-axis, draw
an x-axis for =3 < x <3 anda y-axis for—-6 <y =< 10.

Draw the graph of y=f(x) for -3 <x=<-0.2 and 02 <x=<3. [6]
(i) By drawing a suitable straight line, find the three values of x where f(x) = —3x. [3]

(i) x*— % =3y can be writtenas  x° + ax*+ b =0.

Find the values of @ and b. [2]

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

Use it to estimate the gradient of y = f(x) when x = 2. [3]
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The graphs of y=1f(x) and y = g(x) are shown above.

(a) Find the value of

@ f(=2),

Answer(a)(i)




g(0).

Answer(@)(il) _.......covrerreererrererrerrennens
(b) Use the graphs to solve
(i) the equation f(x) = 20,
Answer()() x = .....oeruune. orx =
(i) the equation f(x) = g(x),
Answer(D)(i) x = ... orx =
(iii) the inequality f(x) < g(x).
Answer(b)(il1) ......covreererererreens

(¢) Use the points 4 and B to find the gradient of y = g(x) as an exact fraction.

Answer(c)

(d) On the grid, draw the graph of y = g(x) — 10.

(e) (i) Draw the tangent to the graph of y = f(x) at (-3, -27).
(ii) Write down the equation of this tangent.

Answer(e)(i1)

(f) A region, R, contains points whose co-ordinates satisfy the inequalities
y <40 and y = g(x).

On the grid, draw suitable lines and label this region R.

[2]

For
Examiner's
Use



Wall

Enclosure

A farmer makes a rectangular enclosure for his animals.

NOT TO
SCALE

He uses a wall for one side and a total of 72 metres of fencing for the other three sides.

The enclosure has width x metres and area A square metres.

(a) Show that 4 = 72x — 2x°.

Answer (a)

2]
(b) Factorise completely 72x — 2x.
ANSWET(D) ...t nsesenanes (2]
(¢) Complete the table for 4 = 72x — 2x°.
X 0 5 10 15 20 25 30 35
A 0 310 520 550 360
[3]

(d) Draw the graph of 4 = 72x — 2x” for 0 < x < 35 on the grid opposite.

Exc



!

700
600
500
400
300
200
100
0 > X
5 10 15 20 25 30 35
[4]
(e) Use your graph to find
(i) the values of x when 4 =450,
Answer(e)(i)x= ... OFX =" | ereens (2]
(ii) the maximum area of the enclosure.
Answer(e)(i) .......ccoererererrerrenrererereens m’  [1]

®

Each animal must have at least 12 m” for grazing.

Calculate the greatest number of animals that the farmer can keep in an enclosure which has an
area of 500 m’.

For
Examiner's
Use
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(a) flx)=2x—1 g(x)=x"

Work out

@ f2),

(i) g(-2),

(iii) ff(x) in its simplest form,

(iv) f'(x), the inverse of f(x),

(v) xwhen gf(x)=4.

Answer(a)(v) x =

Answer(a)(i)

Answer(a)(ii)

Answer(a)(iii) ff(x) =

Answer(a)(iv) f '(x) =

(b) yisinversely proportional to x and y = 8 when x = 2.

Find,

(i) an equation connecting y and x,

1
(ii) y whenx= E .

Answer(b)(1)

For
Examiner’
Use



f(x) =6+ x2 g(X) =4x -1 For
Examin
(a) Find Use
) g@3),
Answer(a)(i) .......oeveeerererereseesessssseseeeessssssens [1]

) f(4).

Answer(a)(il) ........ooerereererreeeiereeeeesreseeenes [1]
(b) Find the inverse function g (x).

Answer(b) € (X) = oo seeeeessesseennes [2]
(¢) Find fg(x) in its simplest form.

Answer(c) f8(X) = ..o eererereneeeaens [3]

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




7

2
(a) Complete the table for the function f(x) = ——x > .

X

For
Examiner's
Use

X

-3

-2

-1

-0.5

-0.2

0.2

0.5

f(x)

-9.7

-5

-10.0

10.0

3.75

-8.3

(b) On the grid draw the graph of y =f(x) for-3 s x < -0.2and 0.2 < x < 3.

y

A

10

[3]




13
(¢) Use your graph to

(i) solve f(x) =2,

Answer(c)() X = . [1]
(ii) find a value for £ so that f(x) = k has 3 solutions.
Answer(€)(i) K= ...oreereererresnernersesessens [1]
2
(d) Draw a suitable line on the grid and use your graphs to solve the equation — —x > = 5x.
X
Answer(d) x= ... OrX=  eeeeens [3]

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

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

Answer(e)




7

(a) Complete the table for the function f(x)= T—O +1.

3

4

-3

-2

-1

f(x)

—-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)= —, x#0.

X

2]

[4]

-3

-2

g(x)

-1.3

For
Examine
Use



(d) On the grid, draw the graph of y=g(x) for4<sx<-landl sx=<3. [3]

3
(e) (i) Use your graphs to solve the equation T—O +1= 4
X

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

3

(ii) The equation f—o +1=— canbe writtenas x*+ax+b=0.
X

Find the values of a and b.

Answer(e)(ii) a =

b= [2]

For
Examin
Use





