R Regions from inequalities on a graph

ROBINSON Worked solutions

This topic online

n On the grid, shade the region that satisfies all three of these inequalities.
x2>1
y>2
X+y<6
Label the region R.

(3 marks)
Orow the Lene x =1 (soled, because £he u\eiuo.(.:.'l::) includes e.a"ua.(.s) and shade to the
r:.skt °of 24

Oraw £he Line y= 2 (dashed, becavse Y > 2 s skrict) and keep
the reqeon above ¢t

Oraw the Line x + y= ¢ (dashed) thrwak (0, €) and (¢, 0) and
keep the reqeon below it

R s the 'brio.na(.e. wikh vertices (1, 2), (4, 2) and (3, s)

The stated corner coordinates are where the botmd.&ry Lines meet. A dashed bow\d.arj

s excluded From R, u\c(.ud'ma anY coraer LJMS on that dashed Line
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n On the grid, shade the region that satisfies all three of these inequalities.
y<3
y2x-1
x>0

Label the region R.

-2 -1 0/1 2 3 4 5 6

(3 marks)
Oraw the horczontal Line y= 3 (soL:.d) ond keep the reqeon below
R4
Orow the Line y==x- \ (soled) khrouah (O, 1) and (4, 3) ond keey

the regeon above ot

Orow the Line x = O, the Yro-xes, dashed becauvse x 7 O ts strict, and keep the reqeon

to the r'\skt
R is the (:r;o.ast.e. with vertices (O, -\), (o, 3) and (w4, 3)

The stated corner coordinates are where the boundo.rd Lines meet. A dashed boumlo.rd

s excluded From R, :.M.(.Ud:.ﬁs a.n:) corner (.Diha on that dashed Line
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B When a region is shaded on a graph, the boundary line for each inequality is drawn either solid or
dashed.

Write “solid" or "dashed" for the boundary line of each inequality.
a.y>1
b.x<5

cy2x+2

dx+y<6 (2 marks)
? of €« means dashed Line

2 or € means solid Lene
o)
dashed
b)
solcd
e)
solcd
4)
doshed

n The region R satisfies all three of these inequalities.
x21
y=2
x+y<5

Find all the points in R whose coordinates are both integers. (3 marks)
x must be an inte.ae,r ot Least | and Y on ‘mte.se.r at Least 2, with =
+ J at most §

IJ' x = |, thea Y eon be 2,3 or 4, giving O, 2), (, ‘5), (1, )

ll’ x = 2, then Y ean be 2 or 3, giving (2, 2), (2, 3)
Il’ x =3, thea Y can OI\LJ be 2, qeving (3, 2). Ioc, X =Y or more, x
+Y would exceed S
The scx poinks are (1, 2), (1, 3), (1, @), (2, 2), (2, 2), (3, 2)
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B The region R satisfies all three of these inequalities.
y>x
x20
y<4
Amy says the point (2, 2) is in R.

Is Amy correct? You must explain your answer. (3 marks)
Test (2, 2) in each :.M."uo.(.:.ty
x 20 so.tisoc,:.e.d. swnee 2 3 O, and Y €4 sod:isl.:.e.cl since 2 £ 4

But Y 7 x requeres 2 > 2, which is Folse

The pount Lees on the bouml.ud Line y = =, ond o strect me.a"ua.(.d:d does not taclude its
boumlo.r:j, s0 AMJ is wrong

n A region R is drawn on a coordinate grid.
R is the triangle with vertices (2, 1), (6, 1) and (2, 5), including its boundary.
The three sides of the triangle lie on the linesx =2,y =Tandx+y =7

Find the three inequalities that define R.

.Y

(4 marks)
The Fegion Lies to the rcaht of the vertical Line x = 2,502 2 2

The regeon Lees above the horizontal Line Yy=1hs0Yy 2|

The regeon Lees below the Line x + J = 7. Check with a point inside, such as (», 2-): 34
2.=$$'7,r.orre.r.k.50.:.+yé7

ALL boundaries are tacluded, so every inzluo.(.ak:) vses 2 or &
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On the grid, shade the region that satisfies all four of these inequalities.
x>0
y>1
y < 2x
X+y<6
Label the region R.

(4 marks)

Orow D = | (&o.ske.d) and keep the re.at.on above it
Oraw y=2x (doshed) tkrouak (o, 0), 0, 2.), (2, 4) and keep the reqion below tt, that
s ¥o the raah‘k of the Line

Oraws 2 + y=é (dashed) through (0, ¢) and (¢, O) and keep the
region below it

x > O holds o.u'(:omo.'t:.co.(.t:) in thes 'tr‘uu\aLe., sunee y < 2% with N >

|
| ocorc.e,s x > —
2

R is the trc.o.nate, with vertices (%, D, (s,1) and (2, '-}), with

L\/zrj bound.ar:, doshed
The stated corner coordinates are where the bound.o.rd Lenes meet. A dashed bouml.o.ra

is excluded prom R, :.m.(.ud.ma any corner Lying on that dashed Line
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B The region R satisfies all three of these inequalities.
x>0
y2>1
x+y<5

Write down the coordinates of all the points in R with whole number coordinates. (3 marks)
x>Oo.m\j)Isox,:)mre.l,z,‘!»,...

.x.-}J(S'so.x.-}jéH

x=1y=12,3

x=1:5=l,z

x =% :)=\

(,0) (,2) (,3) (2,) (2,2) (3,)

o The region R satisfies all three of these inequalities.
x+2y<10

x>0

y>1

Which of these points are in R?
P4,3) Q(6,2) S 1) T(@O,D5)

(3 marks)
P4, 3)
4+6=10%£10,4+20,3>1-inR
&(¢, 2)
6+4=10%£10,¢(30,2>\1-wn R
S(z,1)

I >1is I.o.(.se. - not en R
T(o,s)

O+10=10%£10,020,5 71-inkR
P, ond T
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m The region R is bounded by three lines:x =1,y =2 and x + y = 8.
Ris to the right of x = 1, above y = 2 and below x + y = 8.
The lines x = 1 and x + y = 8 are solid. The line y = 2 is dashed.
Write down the three inequalities that define R. (3 marks)

rash{: of = =1, solid: x 21
above y= 2, dashed: 9 > 2
be,(.ow.x'l':’=3,so(,i.d:x+j$%

x?l,J’l,x*D&%

m A region R is drawn on a coordinate grid.
R is the triangle with vertices (0, 1), (4, 1) and (4, 5), including its boundary.
Find the three inequalities that define R.

.Y

(4 marks)
The stde From (0,\) to (4, 1) Lies on y= I, and the reqeon s above
et so J 2\
The sitde J:,rom ('-\-, I) to (H-, S) lies on x = 4, and the "’3“" ¢s to

the Le.oct, sox &4
The stde From (O, I) to ('-}, S) has bro.&;.e.n'(: (s - I) (=« - O) =\ and :)-mte.rce.pt I, so0 ik

(ies on y== +\
Checlt with a pocnt cascde, such as (3,2):2 € 3 4+, correct, so Y &
x +\

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 7 of 12



m a. On the grid, shade the region R that satisfies all three of these inequalities.
yz1

x+y<8
y<3x-1
b. Priya says the point (3, 8) is in R. Explain why Priya is wrong.

/ NS
—2—10/12345675\9

(5 marks)
Oro.w j =\ (so(.a.d.) o.nd l'.e.e,p the re.na.on above it
Orav 2 + y= 2 (solid) kkrouah (0, ) and (%, O) and keep the

"’3""" below ct
Oraw y= 3x -1 (soled) tkrouak (o, =), (1,2),(2,5) and keep the reqeon below it that
s to the r:.skt of the Line

The vertices of R ore where the Lines cross
J = lmcztsy=3x-l«k(%,\);J:\meztsx-t:):%o.k('?,\);
q
J=34;-lme.e.tsx+J=%wke.re,x+3x-l=8,3win3(:,
23 )

Y
For part b, test (3, ) ca x + Y £

348 = I\, whichis 3re.o.(:e.r than %, so the point ts not wa R
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m A straight line passes through (0, 1) and (4, 3).
The region R is on or above this line, on or below the line y = 3, and on or to the right of the y-axis.

Write down the three inequalities that define R. (4 marks)

gradient = {3 -1}/{4 -0} =

P -

J-mtuczpk =1, Lneis Y= %x +1

|
on of o.bove: y 2 —x )
2

oaorbe.(.ow3=3l:,$3
on of r&aht of the J-o.xt.si x 20

jz%xu,a&?,,xzo
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m The region R satisfies all four of these inequalities.
x>0
y=>0
2x+y <10
y<x+2
The point (x, y) is in R and both coordinates are integers.

Find the greatest possible value of x + y

(5 marks)

To make 2 + Y Large, take points near where 2x + y=10 meets Yy==x+2, whechis ot

x = %, y= %, nok an 'm‘l:e.ae.r pount

‘I"r:, ‘mto.ac.r x=valuves near % Io(; x=3 2x % Y £\0 gives y £ 4, and Y Sx+2 geves Y

ésasotkebesfasv=qmn&x+J=7

Il,x = 2.1J&‘o.nd.y&'—!»,sotkcbcsk;sy='+o.mlx+d=6

II..:. = '+Z:)é?.M\d.J&C,SO‘khzbeskasJ=1mm{x+D=6

To check every poss:.ba.(.:.‘(:y

x 2 0oand 2x + Y £ 10 with Y 20 qeve :.nte.ae.r x

o,\,2,%, %+
or S. Thecr
greatest
ollowed
u\te.ae.r Y-
volues are 2,
3,4, 4,2 and
o
re.spe.ctwe.(.J.
The
c.orre.spond.ma
totals x + Y
ore 2, 4,6,
T,60nd S,
so no pount

hos o (.o.rae.r

total
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The 3re.a.te.st possible value is 7, at £he pount (3, «)

1

m A region R is drawn on a coordinate grid.
R is the triangle with vertices (0, 1), (6, 1) and (2, 5), including its boundary.
Find the three inequalities that define R.

S Y

(5 marks)

The scde From (0, 1) to (6,1) Lies on y= \, and the Fegion is obove

et s0 Y 2\

The side From (0,\) to (2, S) has Sro.d.ie.n'k (s-1)=(2- 0) =2 and d-;nkwcept I, so it
lies on Y =2x 41 The regeon cs below thes Line, check wikh (2,2): 2 £, correct, so Y
$2x )

The sude From (¢,\) %0 (2, 5) has Sr«d.:.e.t\t (s-1)2(2-¢)=-l, 50t Lees on y=-x+

7, thoat is x + y= 1. The reqeon cs below tk, check with (2,2):2 +2 =4 £ 7, correct,

so.:r.'l‘:j&"

ALL boundaries are thacluded, so e.\/e.r:) :.M.luo.(.‘d::) vses 2 or &
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m The region R satisfies all three of these inequalities.
x> 1
y>2
x+y<8
a. Work out how many points in R have whole number coordinates.

b. Work out the greatest value of 2x + y for points in R with whole number coordinates. (5 marks)
o)
Y 72 %0 Y >3 For whole aumbers
=|J_3qscvh)
x =2 D = 3,4,5,¢ ()
=3 y=34S (3)

x l+.3=3,'-&(2.)
x = ':7:3(')

St44+34+42+\ =5

IS
b)
check £he corner points °f R
(s,3):2xS+3=13

(4,9):2x 4 +4 =12
(,7):2x1v+7=19

13
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