Graphs of cubic and reciprocal
functions

Worked solutions

ROBINSON

This topic online

n Complete the table of values fory = X3-2

y | -10 -2 6 (2 marks)
When x = =\; =(-l)3-2=-l-2=-3
Whea x = ':J=\3'7‘='-1="

a Here are four equations.

2 3

Ay=3x+2 By=x Cy=— Dy=x

a. Write down the letter of the equation whose graph is a reciprocal curve.

b. Write down the letter of the equation whose graph is a straight line. (2 marks)

a.) A reciprocal Sro.plr\ has €the Form y = i, so the answer s C
x

b) A stro.:.akt Line has the form y = mx + ¢, so the answer is A

B Here are four equations.

A y=2x+1 Byzi Cy=x3 Dy:x2—4
X

Write down the letter of the equation whose graph
a. is a curve with two separate branches,
b. is an S-shaped curve that passes through the origin,

c.is a straight line. (3 marks)

o)

=5/ x is o reciprocal, two branches

&

o)

J = x% s S-shayed, (o, 0) ts on ot

C

e)
= 2% +\is Lenear

A
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n A graph has equationy = X3
a. Work out the value of y when x = -3.

b. Does the point (-2, 8) lie on the graph? You must show how you get your answer.

¢. Work out the value of x when y = 64.

o)
(-3)3 ==-3X =3 X =3
=9%x =3

J = =17
o)
x=-2ly= (-2)% = -2

-2 s not 8
No
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a The diagram shows four sketch graphs, labelled A, B, C and D.
a. Write down the letter of the graph of y = X3

b. Write down the letter of the graph of y = %
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X
A
y
X
(2 marks)
B
y
X
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o) The brupl-\ °of Y= xs is an S-shaped curve tl-\roubk the ofigen: Sro.ph C.For

example, x = =1, O and | qeve y = -\, O and |

D

b) For y= 2/ %, x cannok be zero and y never eguals 2ero. Posctive 2 qeves posctive

NE and M.S«fivc x gives A&Smt;\/t 9> S0 the tuwo branches approach the axes without

touching them: gro-ph 0

n Complete the table of values fory = 12

X

x | 1 2131 4|6 |12
y | 12 4 2
= 12
2
= 12
(=)
W"\Qﬂ.&=|1:d=£=\
\2

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition

(2 marks)

Page 5 of 13



The graph of y = x3 is drawn for all values of x.
a. Write down the coordinates of the point where the graph crosses the x-axis.
b. Is y positive or negative when x is a large negative number such as —100? Give a reason.

c. Describe the shape of the graph as x goes from large negative values to large positive values. (3 marks)
«)
y=Osox=0

(o, 0)
)
(-100)® = -1 000 000

Ae.ao.(:ive.
e)
S-shaped curve, bottom Le.é:‘k to top riakt
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n The diagram shows five sketch graphs, labelled A, B, C, D and E.

Match each equation below to the letter of its graph.

ay=-x
b.yzx3
_5
cy=—
X
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x
A
Y
x
B
Y
x
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C
y
x
D
y
X
E

(3 marks)

o.) J = -x?is an n-shape.d. (ups:.d.e. d.own) porabola: Sro.Ph C

b) J = x°ws an S-sho.pe.i cubic curve ‘kkrouak the or:.a'mi 3rapk
0
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°) j = i is o re.c.:.proc.cu(. curve with twoe branches: Srmph E
X

n The curve with equation y = 5 passes through the point (4, 3).
X

a. Work out the value of k.
b. Work out the value of y when x = -6.

c. Does the point (-3, 4) lie on the curve? You must show how you get your answer. (4 marks)

»)

/a4
INYy

ol
"

=12

I?./.x

y=12+=¢

Cc
i

x=-3:y=\l%-3=-“
-4 s not
No

m A curve has equation y = 8
X

a. Explain why there is no point on the curve where x = 0

b. Work out the value of y when x = -4

c. Does the point (2, 4) lie on the curve? You must show how you get your answer. (3 marks)

o) y= L3 requires d.:.va.d.ma bd x, and division by O s not possible, so the curve
X

never meets the Line x = O

b) Whea = = —uiy= % = -2

¢) Whena = = =4, so (2, 4) does Lie on £he curve

1:J=

M| e
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m a. Complete the table of values fory = X3 - 3x
x| -2 |-110/|1 2

y | -2 -2

b. Explain how the table shows that the graph of y = X - 3x passes through the origin. (3 marks)
a)Wheax ==l y=-1+3=2; wheax = O y=0; whenx=12:Y
=¥-4=2

b) The table geves y=o0 when x = O, so the pount (0, 0) s on

the curve

m A curve has equationy = 10
X

a. Work out the value of y when x = 0.5
b. Work out the value of y when x = -5
c. Explain what happens to y as x gets very large, and why this means the curve never touches the

X-axis. (4 marks)
o)
:) =10 + 0.5

J=2.0
)

x = 1000: J = 0.0\
x =\ 000 000! d = 0.0000I

Y se.‘ks closer to O but never reaches ot
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m a. Complete the table of values fory = X +2
x|[-2|-1]0[|1]2

y | -6 2 10

b. On the grid, draw the graph of y = x> + 2 for values of x from -2 to 2

‘IZy
10
8
6
4
/ .
-2 -1 _9 1 2
-4
-6
-8
(4 marks)
m)Wlne.nx. = -I:J=-\+1=\j wlnzn.x=\:y=l+2.=‘5
b) Plot the Five pou\‘ts and join them with o smooth curve
m a. Complete the table of values fory = X3 - 2x2
x| -110]1 2|3
y 0 9
b. Use the table to write down two values of x for which y = 0 (4 marks)

o.)Wke.nx.=-|:J=-l-z=-3,'wke.nx=l::)=l-2=-l;wke.nx
=z:3=%-s=o
b) The toble skowsj = OQatx=0andoatx=2
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m a. On the axes, sketch the graph of y = % for negative and positive values of x

b. Write down the coordinates of any points where the graph crosses the coordinate axes.

y

(4 marks)
o) For posit:.ve. x, Yo pos:.t'we. (oranch in the oc:.rs'(: 1ua.clro.n'(:),‘ For M.So.{::.ve. %, Y es
M.ao.h.ve. (branch in the therd 1uo.d.ro./\t)
o) As x 3e.ks ('“Se' the curve szts closer to the x-oaxis; as 2 Sets close to O the

curve 50.4:5 closer to the :’-mxas

¢
b) Y= — cannever "1““" O, and x can never e.luu. O, so the 3ra.pl-\ neVer cfosses
X

ecther axcs
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