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Equations and inequalities
Exercise A, Question 1

Question:
Solve these simultaneous equations by elimination:

2X-y=6
4x + 3y = 22

Solution:

6x — 3y =18

Ix+ 3y =22

Add:

10x = 40

x=4

Substitute into 2 -y = 6:
8-y=6

y=2

So solutionisx =4,y =2
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Equations and inequalities
Exercise A, Question 2

Question:
Solve these simultaneous equations by elimination:

7x+ 3y =16
2x + 9y =29

Solution:

21x + 9y = 48

2x+ 9y =129

Subtract:

19x =19

x=1

Substitute into X+ 3y = 16:
7+3y=16

y=9

y=3

So solutionisx =1,y =3
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Equations and inequalities
Exercise A, Question 3

Question:
Solve these simultaneous equations by elimination:

5x+ 2y =6
3x — 10y = 26

Solution:

25x + 10y = 30

3x— 10y =26

Add:

28x = 56

X=2

Substitute into 5+ 2y = 6:
10+ =6

2y= -

y= -

So solutionix =2,y = -2
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Exercise A, Question 4

Question:
Solve these simultaneous equations by elimination:

2Xx-y=12
6x +2y =21

Solution:

Ax-2y=24
6x +2y =21
Add:
10x =45

1
x=47

Substitute into 2 -y = 12:
9-y=12

_y= 3

y= -3

L 1
So solution ix=47,y= -3
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Exercise A, Question 5

Question:

Solve these simultaneous equations by elimination:

X-2y= -6
6x +3y =2
Solution:
6x—4y= —-12
6x + 3y =2
Subtract:
-7y= -14
y=2
Substitute into 8- 2y = - 6:
X-4= -6
x= -2

[AREN)

So solution ix = -

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com



Heinemann Solutionbank: Core Maths 1 Pagel of 1

Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Equations and inequalities
Exercise A, Question 6

Question:
Solve these simultaneous equations by elimination:

3x+ 8y =33
6x = 3 + 5y

Solution:

6x + 16y = 66

6x =3 + 5

6x + 16y = 66
6x—-5y=3

Subtract:

21y = 63

y=3

Substitute into 8+ 8y = 33:
3x + 24 =33

3x=9

x=3

So solutionisx =3,y =3
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Question:
Solve these simultaneous equations by substitution:

x+3y=11
4x -7y =6

Solution:

x=11-3

Substitute into¥ - 7y = 6:
4(11-3) -7y=6

44 -1 -7y=6

-19% = -38

y=2

Substitute intoc = 11 - 3y
x=11-6

x=5

So solution isx =5,y =2
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Exercise B, Question 2

Question:
Solve these simultaneous equations by substitution:
4x — 3y = 40
2x+y=5
Solution:
y=5-X
Substitute into ¥ — 3y = 40:
-3 (5-%) =40
Ax - 15+ &x =40
10x =55
1
X=575
Substitute intoy =5 - 2
y=5-11
y= -6

L 1
So solution ix=57,y= -6
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Equations and inequalities
Exercise B, Question 3

Question:
Solve these simultaneous equations by substitution:

X-y

=7
1Cx + 3y =

-2
Solution:

—y=7-3%X

y=3-7

Substitute into 10+ 3y = - 2:
Ix+3(Xx-7) = -2
10k +9x—-21= -2

19% =19

x=1

Substitute intoy = 3x - 7:
y=3-7

y= -4

So solutionix=1,y= -4
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Equations and inequalities
Exercise B, Question 4

Question:
Solve these simultaneous equations by substitution:

2y=2x-3
y=x-1

Solution:

x=3y+1
Substitute into = 2x - 3:
2y=2(3y+1) -3
2y=6y+2-3
—4dy= -1
1
y=3
Substitute intoc = 3y + 1:

3
X = 4+1

3
x-14

oo s _1
So solution ix=17,y= 7
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Equations and inequalities
Exercise C, Question 1

Question:
Solve the simultaneous equations:

@x+y=11
xy = 30

(b) x+y=1
X+y2=1

(©)y=3x
2y? - xy=15

(dx+y=9
X2 -3xy+22=0

(e)3a+b=8
322+ b2 =28

H2u+v=7
uv==6

Solution:

(@y=11-x

Substitute intoxy = 30:
x(11-x) =30
11x - x2 = 30
0=x2-11x+ 30
0=(x-5) (x-6)
Xx=50rx=6

Substitute inty = 11 - x:
whenx=5,y=11-5=6
whenx=6,y=11-6=5
Solutions arx=5,y=6andx=6,y=5

(b)y=1-
Substitute into + y2 = 1:
¥+ (1-X) 2=1
X+ 1l-dx+4ax2=1
5x2 - 4x =0
x(5x-4) =0

4

x=0orx= 5

Substitute intoy = 1 — 2
whenx=0,y=1

4 8 3
whenx= 7,y=1- 7= - ¢

4 3
5 )

Solutions arx=0,y=1andx= 7,y= = 3

(c)y=3x
Substitute int2y? — xy = 15:
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2(3x)2-x(3x) =15

182 - 3x2 = 15
15x2 = 15
x2=1

x= —-1lorx=1

Substitute intgy = 3x:

whenx= -1,y= -3

whenx=1,y=3

Solutions arx= -1,y= -3 andx=1,y=3

(d)x=9 -y
Substitute into — 3xy + 2y = 0:
(9-y) - 3y(9-y)+2¥°=0
81-18/+y2 -2 +3y2+2y2=0
6y2 — 45/ + 81 =0
Divide by 3:
2y2 - 15+ 27=0
(2y-9) (y=-3) =0

9

y= jo0ry=3
Substitute intoc =9 —y:

9 9 9
wheny= 7,x=9- 7 =3
wheny=3,x=9-3=6

1 1
Solutions arx=4 7 ,y=4 7 andx=6,y = 3

(e)b=8-3&

Substitute into &8 + b2 = 28:
3a2+ (8-3a) 2=28
322+ 64 - 4& + 922 = 28
12a%2 - 48a+36 =0
Divide by 12:
a?-4a+3=0

(a-1) (a-3) =0
a=lora=3

Substitute intdo = 8 — 3a:
whena=1,b=8-3=5
whena=3,b=8-9= -1
Solutionsarea=1,b=5anda=3,b= -1

Hv=7-2

Substitute intauv = 6:

u(7-2u) =6

7u-202=6

0=202-7u+6

0= (2u-3) (u-2)
3

u= 2oru:2

Substitute intov = 7 — 2u:
3

whenu = 2,V=7-3=4

whenu=2,v=7-4=3

3
Solutions arel = 5. V= 4andu=2,v=3
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Equations and inequalities
Exercise C, Question 2

Question:

Find the coordinates of the points at which the line with equgtior — 4 intersects the curve with equation
2 — 92
ye = 2xc - 17.

Solution:

y=x-4

Substitute intg2 = 2x2 - 17:
(x-4)2=22-17

X2 - 8x+16 =2 - 17
0=x%+8x-33

0= (x+11) (x-3)

x= —-11lorx=3

Substitute intoy = x — 4:

whenx= -11,y= -11-4= -15
whenx=3,y=3-4= -1
Intersection points ( — 11, —-15) and (3, —-1)
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Equations and inequalities
Exercise C, Question 3

Question:

Find the coordinates of the points at which the line with equatioBx — 1 intersects the curve with equation
2 -
y“—xy =15.

Solution:

y=3&-1
Substitute intg/2 — xy = 15:
(3x-1)2-x(3x-1)=15
o2 -6x+1-3x+x=15
6x2-5x—-14=0
(6x+7) (x=-2) =0

7

X= - 6orx:2

Substitute intoy = 3x — 1:
z 2L 9

whenx= - “y= - = -1= -7

whenx=2,y=6-1=5

([ 1

Intersection points:
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Exercise C, Question 4

Question:

Solve the simultaneous equations:

@) x+2y=7
XX+y=8

(b) x+2y=7
X2 —4y2=8
Solution:
@y=7-X
y= 37-%

Substitute intoc + y = 8:

>, 1
X+ Z(7T-X=8

Multiply by 2:
22+ (7-3) =16
2% -3x-9=0
(2x+3) (x=-3) =0
X= - %orx=3

1[ \\
Substitute intgy = > K 7 - % )
ez - 3= (708} 22
whenx =3,y = % (7_9) —

1 3
Solutions ark= - 175, y=5 andx=3,y= -1

(b) x=7-2

Substitute into@ — 4y? = 8:

faf. )]
L2077 )]
s (T-2%) 2-42=8

Multiply by 4:

(7-2) 2-16/2=32
49 - 28y + 4y> - 16y> = 32
0=122+ 28y - 17

0= (6y+17) (2y-1)

2_a2=8
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17 1
y= - gory=73
Substitute intox = % ( 7-% ) :
Wheny:‘%,x=%(7+%) :%

1 1

wheny = 7,x= 3 (7—1) =3
_ 1 5 1
Solutions arxk =65 ,y= -2 andx=3,y= 3
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Exercise C, Question 5

Question:
Solve the simultaneous equations, giving your answers in their simplest surd form:

(@)x-y=6
Xy =4

(b) 2+ 3y =13
X2 +y2 =178

Solution:

(@)x=6+y
Substitute intoty = 4:
y(6+y) =4
By +y-=4
y>+6y-4=0
a=1b=6,c= -4
—b £\ (b? - 4ac) -6+ (36+16) -6+ V52
y= 2a = 2 = 2

V52={(4%x13) =V4V13=2V13

-6+2413
y= ", =-3+713

Substitute intoc =6 +y:

wheny= -3- V13,x=6-3-V13=3-+13

wheny= -3+ V13,x=6-3+ Vy13=3+ 13

Solutions arec=3 - V13,y= -3 - Y13 andk=3+ V13,y= -3+ V13

(b) x=13-3
X = % (13—3_/)

Substitute into? + y2 = 78:

[ % (13—3y) }2+y2:78

1
2 (13-3) 2+y>=78

Multiply by 4:
(13-3) 2+4y2=312
169 — 78/ + 9y + 4y2 = 312
13y2 - 78y - 143 =0
Divide by 13:
y2-6y-11=0
a=1b=-6,c=-11
-b+\ (b?-4ac) 6x{(36+44) 6+ 80

y= 2a = 2 = 2

V8o={(16x5) =V16V5=4+5
6+4V5

y= —, =3%2V5
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AN
)

Y
Substitute intox = 3 K 13-3%

1
=1 — 1

1
wheny =3 -2V5,x= 3 13-9+6V5 =2+3V5

13 - 3(3 + 2V 5) 13-9-6V5 =2-3V5

1
wheny =3 +2V5,x= 3

=1 — 1

13 - 3(3 - 2V 5) }
.
]

L 1 1

Solutions arex=2-3vV5y=3+2vV5andx=2+3V5y=3-2+5
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Exercise D, Question 1

Question:

Find the set of values affor which:
(a) x-3<5
(byx+4 > 39
(c)Bx-3>X%+7
d)5x+6 < -12-x
(e) 15 -x> 4
()21 - %> 8+ X

(9) 1 +x< 25+ X
(h7x-7<7-%
()5-05% = 1

() 5x+4>12 - 2x
Solution:

(@) x<5+3
2Xx< 8
X<4

(b)5x > 39-4
bx > 35
X > 7

(c)ex—-2x>7+3
4x> 10

1
><>22

d)y5x+x < -12-6

6x < -18
x < -3
(e) -x>4-15
-x>-11
x<11

(H21-8>K+ 2
13 > 5
5x < 13

3
x<25
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(gpx—-3x<25-1
-2x<24
x> —12

(h) X+ 7x<7+7
14x < 14
x<1

()5x+2x>12-4
7x>8

1
x>17

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com

Page2 of 2



Heinemann Solutionbank: Core Maths 1 Pagel of 2

Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Equations and inequalities
Exercise D, Question 2

Question:

Find the set of values affor which:
@2(xx-3) > 0
(0)8(1-x) >x-1
©3(x+7) < 8-x
@d2(x-3) - (x+12) <0
(e)1+11(2x) <10 (x-4)
MH2(x-5) = 3(4-x)
(9) 1% -3 (x-3) <45
(x-2(5+x) <11

(Y x(x-4) > xX2+2
(xB-x = 3B+x-x2
Solution:

@x-6 > 0

2X > 6

x > 3

(b)8 -&>x-1
8+ 1>x+ 8X
9 > X

1>x

x<1

(c)Xx+21 < 8-x
X+x < 8-21
4 < -13

1
X < =37

(dy2x-6-x-12<0
2X—X<6+ 12
X< 18

(e)1+22-1kx<10x-40
1+22+40<1@+ 11x
63 < 2

3<X

X>3

fH2x-10 > 12-3x
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2X+3x > 12+10
5x > 22

2
X = 473

(9) 1% - 3x+9<45
12x-3x<45-9
9x < 36

X<4

(hyx-10-4«<11
x—4x <11+ 10
-3x<21

x> =7

() x—4x > x2+2
X2-x2—4x > 2
-4 > 2
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Exercise D, Question 3

Question:

Find the set of values affor which:

@3(x-2) >x-4and &+ 12 > X+ 17
(b)2x-5<x-1and 7 (x+1) >23 -X
(c)x-3>2and3 k+2) <12 +x
(d)15-x<2(11-x) and5(&-1) >1%+19
(e)3x+8 < 20and2(3x-7) > x+6
Solution:

@X-6>x-4
X-x>-4+6
2X> 2
x>1

Ax+ 12 > X+ 17
4x —2x> 17 - 12
2x>5

1
x>22

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

k L ﬂ'\ -

1
So the required set of valuesxis 2 7

(b)y2x-x< -1+5
X<4

7(x+1) >23-x
X+ 7>23-Xx
X+ Xx>23-7
8x > 16

X>2

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

O

0o
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So the required set of values is X< 4

(c)2x>2+3
2x>5

1
x>22

3(x+2) <12 +x
X+6<12 +x
3X-x<12-6
2X< 6

X<3

6 5 -4 -3

-2

-1

o -

A

1
So the required set of values iS2 x< 3

(d) 15 -x< 22 - X
-X+2x<22-15
X<7

5(3x-1) >1X%+19
15x - 5> 1X+ 19
15x - 12x>19 + 5
3x>24

X>8

L

There are no values satisfying both inequalities.

e)Xx < 20-8
x < 12

x < 4

2(X-7) = x+6
6x—-14 > x+6
6x-x > 6+14
5x > 20

PhysicsAndMathsTutor.com
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Exercise E, Question 1

Question:

Find the set of values affor which:
(@)x2-11x+24<0
(b) 12 -x-x2>0
(c)x2-3x-10>0
(d)x2+ 7x+12>0
(e)7+1X-2¢>0
()10 +x - 22 <0
(g) 42 -8x+3<0
(h) -2+ &-3x2<0
()x2-9<0

() 6x2+ 11x - 10> 0
(k) X2 —5x >0

() 22 + 3x < 0

Solution:

(@)x2-11x+24=0
(x-3) (x-8) =0
x=3,x=8

Sketch ofy = x2 — 11x + 24:

‘}-'.Il.

3\_/8 %
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x2—11x+ 24 <0when3 «< 8

(b)12-x-x2=0

0=x2+x-12
0= (x+4) (x-3)
XxX= —4,x=3

Sketch ofy = 12 —-x — x2

Ya

N
=y

12-x-x2>0when —4<<3

(©)x2-3x-10=0
(x+2) (x=-5) =0
x=-2,x=5

Sketch ofy = x2 — 3x - 10:

Vi

Hy

N

x2—3x-10>0whemx< —2o0rx>5

(d)x2+7x+12=0
(x+4) (x+3) =0
x= —-4,x= -3

Sketch oly = x2 + 7x + 12:
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-N__"3

X2+ 7x+ 12> 0whenx< -4 orx> -3

(e)7+1x-2x2=0

22 -1x-7=0

(2x+1) (x-7) =0
1

X= - 2,x:7

Sketch ofy = 7 + 13 — 2x%

-

Vi

/3 \

1
7 + 13x - 2x2 > 0 when -5 X<7

H10+x-2x2=0

22 -x-10=0

(2x-5) (x+2) =0
1

x=2§,x= -2

Sketch oly = 1C + x — 2xZ

PhysicsAndMathsTutor.com

=y

=y

Page3 of 7



Heinemann Solutionbank: Core Maths 1 Page4 of 7

Ya

2 1\ =X
/ 25\

1
10 +x — 2x2 < 0 whenx < -2o0rx>275

(@) 42 -8x+3=0

(2x-1) (%x-3) =0
1 1

x=5,x=175

Sketch ofy = 4x%2 - 8x + 3:

Ya

-y

N |-

1
4% - 8x+3<0when, <x<1

(hy —2+%&-32=0

3 -7x+2=0

(3x-1) (x-2) =0
1

X = E,X:Z

Sketcholy = — 2+ 7x — 3x%
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5
1 2 X
1
-2+ %-3x?<0whenx< Zorx>2
)x2-9=0
(x+3) (x=-3) =0
x= —-3,x=3
Sketch ofy = x2 - 9:
Ya
-3 3 x

x2-9<0when -3 «x«<3

() 62+ 11x-10=0

(3x-2) (x+5) =0
2
3!
Sketch oly = 6x2 + 11x — 10:

1
X = x-—22
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=y

—2

%

b |—

1 2
6x2 + 11x — 10 > 0 wherx < -250rx> 3

(k) x2-5x=0
x(x=-5) =0
x=0,x=5

Sketch ofy = x2 - 5x:

Vi

-

x2 - B5x>0whenx< 0orx>5

(2x2+3x=0
x(2x+3) =0

1
x=0,x= —1;

Sketch oly = 2x2 + 3x:
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b=

1
2x2 + 3x<0when - 1, <x<0
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Equations and inequalities
Exercise E, Question 2

Question:

Find the set of values affor which:
(@)x2 <10 - X

(b) 11 <x2 + 10

©x(3-2) >1

(d)x(x+11) <3(1-x2)
Solution:

(@)x2 =10 - X
x2+3x-10=0

(x+5) (x=-2) =0

XxX= -5x=2
x¥<10-X=x2+3x-10<0

Sketch ofy = x2 + 3x — 10:

=y

_

x2+3x-10<0when -5 «<2

(b) 11 =x2 + 10

x2=1

x=-1,x=1

11<x2+10 => 0<x¥+10-11 = x2-1>0

Sketch oly = x2 - 1:
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x2-1>0whemx< —1lorx>1

©x(3-X%) =1

X-22¢=1

0=22-3x+1

0= (x-1) (x-1)
1

XxX= 7, x=1

2
x(3-2%)>1 = -2¢+3x-1>0 = 2%2-3%+1<0
Sketch ofy = 2x2 — 3x + 1:

Ya

bd|—

1
2x* - 3x+1<0when, <«<1

(d)x(x+11) =3(1-x2)
X%+ 11x =3 - 3¢
X¥+3x%+11x-3=0
42+ 11x-3=0
(4x-1) (x+3) =0
1
4!
x(x+11) <3(1-x2) = 4x%+11x-3<0
Sketch oly = 4x2 + 11x - 3:

X = XxX= -3

PhysicsAndMathsTutor.com
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:,ui.

rFf-In—-\
=y

1
4%+ 11x - 3 <O when -3 «x<
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Edexcel Modular Mathematics for AS and A-Level

Equations and inequalities
Exercise E, Question 3

Question:

Find the set of values affor which:
(@x2-7x+10<0and8+5< 17

(b)) -x-6>0and 10 - 2<5
(©)4&2-3x-1<0and4 k+2) <15- (x+7)
(d)2¢-x-1<0and 14 <8-2
(e)x2-x-12>0and 8+ 17 >2

(Hx2-2x-3<0andx?-3x+2>0

Solution:

(@)x2-7x+10=0
(x-2) (x=-5) =0
x=2,x=5

Sketch ofy = x2 - 7x + 10:

YA

U A

X2 —7x+ 10 < 0 when 2 « < 5.

3X+5<17
3x<17-5
3x<12
x<4

-4 -3 -2 -1 0 1 2 3 4 5 6 7

< O

PhysicsAndMathsTutor.com
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Intersection is 2 « < 4.

(b)yx2-x-6=0
(x+2) (x=-3) =0
x=-2,x=3

Sketch ofy = x2 — x — 6:

YA

x2—x-6>0wherx< —2orx>3

10 - %<5
-2x<5-10
-2x< -5
1
x>22

=Y

Intersection ix > 3.

(€)42%-3x-1=0

(4x+1) (x-1) =0
1
41

Sketch oly = 4x2 - 3x - 1:

X= - x=1

PhysicsAndMathsTutor.com
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_}"ll

_IN R
4
1
4x2 - 3x-1<Owhen -7 «<1
4(x+2) <15- (x+7)
4x+8<15-x-7
4x +8< 8 —-X
Ix+x<8-8
5x<0
x<0
=3 =2 =1 0
O
< O

1
Intersectionis -7, < 0

(d)2¢-x-1=0
(2x+1) (x-1) =0
1

X= - 2,x=1

Sketch ofy = 2x2 — x — 1:

PhysicsAndMathsTutor.com
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VA

BNIZ R

Z

1
2x%2 — x— 1 < 0 when -5 «x<1

14<X-2
14+2< %X
3x> 16

1
x>53

(9]
Vo

No intersectior
There are no values affor which both inequalities are true.

(e)x¥-x-12=0
(x+3) (x—-4) =0
x= —-3,x=4

Sketch oly = x2 — x — 12

PhysicsAndMathsTutor.com
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x2—x-12>0whemx< —3orx>4

X+17>2

x>2-17

x> - 15

x> -5

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

< 0 o—>
O >

Intersectionis —5«x< —3,x> 4.

Hx2-2x-3=0
(x+1) (x-3) =0
x=-1,x=3

Sketch ofy = x2 - 2x — 3:

Ya

=y

N3

x2—2x-3<0when —1<x«<3

X2-3x+2=0
(x-1) (x=-2) =0
x=1,x=2

Sketch oly = x2 — 3x + 2
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Heinemann Solutionbank: Core Maths 1 Page6 of 6

Vi

F o

=y

N2

x2—3x+2>0whemx<1orx>?2

6 -5 -4 -3 -2z =1 0 1 2 3 4 3 6
o O
< O O >

Intersectionis—1<x<1,2<x<3.
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Equations and inequalities
Exercise E, Question 4

Question:
(a) Find the range of values lofor which the equation? — kx + (k+ 3) =0 has no real roots.

(b) Find the range of values p for which the roots of the equatipx? + px — 2 = 0 are rea

Solution:

(@a=1,b= -k c=k+3

b2 - 4ac < 0 for no real roots, so
K-4(k+3) <0
k2-4k-12<0

(k-6) (k+2) <0
-2<k<6

(h)a=p,b=p,c= -2
b? - 4ac < 0 for no real roots, so
p2+8p<0

p(p+8) <0
-8<p<0
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Equations and inequalities
Exercise F, Question 1

Question:

Solve the simultaneous equations:

X+2y=3

x2 - 4y2= - 33 [E]

Solution:

Xx=3-2%

Substitute into@ - 4y2 = - 33:

(3-2y) 2-4y= -33
9-12y+4y?-4y?= - 33
-12y=-33-9
-1y = -42

1
y=33
Substitute intoc = 3 - 2:
x=3-7=-4

1
So solution isx= - 4,y=37

© Pearson Education Ltd 2C
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Equations and inequalities
Exercise F, Question 2

Question:

Show that the elimination offrom the simultaneous equations:

x—-2y=1

3xy-y?=8

produces the equation

5y2+3y-8=0.

Solve this quadratic equation and hence find the (x, y) for which the simultaneous equations are satisfi [E]

Solution:

x=1+2%
Substitute into 8 — y- = 8:
3y(1+2)-y*=8
y+6y°-y>=8
5y2+3y-8=0
(S5y+8) (y-1) =0
y= - %oryzl
Substitute intoc = 1 + 2:

8 16 11
wheny= - T, x=1- 7 = -

wheny=1,x=1+2=3

(

1
Solutions are\ -z -

ot w
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Equations and inequalities
Exercise F, Question 3

Question:
(a) Given that 3= 9 ~ 1, show thak = 2y — 2.

(b) Solve the simultaneous equations:
X=2y-2
x2=y2+7 [E]

Solution:

(@9=%s03= (32)y 1 = F=32(y-1)
Equate powerx=2 (y-1) = x=2y-2

(b)x=2y-2

Substitute into@ = y2 + 7:
(y-2)2=y"+7

A2 -8y + 4=y +7

42 -y -8y+4-7=0

3y?-8y-3=0
(3y+1) (y-3) =0
1

y= - 30ry=3
Substitute intoc = 2y — 2:

1 2 2
wheny= - 7 ,x= - 3 -2= -27
wheny=3,x=6-2=4

2 1

Solutions arx= -27,y= - jandx=4,y=3

© Pearson Education Ltd 2C
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Equations and inequalities
Exercise F, Question 4

Question:
Solve the simultaneous equations:

X+2y=3
x2 -2y + 4y? =18 [E]

Solution:

Xx=3-2%

Substitute into@ — 2y + 4y? = 18:
(3-2y) 2-2y+42=18
9-12y+4y2 -2y +4y2=18
8y2-14/+9-18=0

8y?-14/-9=0
(4y-9) (y+1) =0
k) 1
y= zory= - 73
Substitute intoc = 3 - 2:
9 9 3
wheny= 7, x=3- 75 = -7
1
wheny= - 7,x=3+1=4

N |-

1 1
Solutions arx= - 175, y=2 andx=4,y= -
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Equations and inequalities
Exercise F, Question 5

Question:

(a) Solve the inequalityx3- 8 > x + 13.

(b) Solve the inequalitx? - 5x — 14> 0. [E]
Solution:

(@) X-x>13+8
2x>21

1
x>10§

(b)x2-5x—-14=0
(x+2) (x=-7) =0
XxX= -20rx=7

Sketch ofy = x2 — 5x — 14:

Ya

=y

N7

X2 —5x—14>0whenx< —2o0rx>7
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Equations and inequalities
Exercise F, Question 6

Question:

Find the set of values x for which (x-1) (x—-4) <2(x-4) . [E]

Solution:

X2 —-5x+4<2X-8
X2 —Bx—-2x+4+8<0
X2 —7x+12<0

X2-Tx+12=0

(x-3) (x-4) =0
x=3o0rx=4

Sketch ofy = x2 — 7x + 12:

Ya

IN__"4 x

X2 —7x+12<0when3 < x< 4.
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Equations and inequalities
Exercise F, Question 7

Question:

(a) Use algebra to solvex(-1) (x+2) =18.

(b) Hence, or otherwise, find the set of valuex for which (x - 1) (x+2) >18. [El
Solution:

(@)x2+x-2=18

X¥+x-20=0

x+5)X-4)=0

X= —-5o0rx=4

b)x-1)(x+2)>18 = x2+x-20>0

Sketch ofy = x2 + x — 20:

VA

I
wn
1Y
=Yy

x2+x—-20>0whenx< -5o0rx>4
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Equations and inequalities
Exercise F, Question 8

Question:

Find the set of values affor which:
@ &x-7<Xx+3

(b) 2¢-11x+5<0

(c) bothéx — 7 < 2x + 3and2x2 — 11x + 5< 0. [El

Solution:

(@) x—-2x<3+7
4x < 10

1
x<22

(b) 222 -11x+5=0

(2x-1) (x=-5) =0
1

X= 50rx=>5

Sketch ofy = 2x2 — 11x + 5:

YA

1
2

1
2% - 11x+ 5 <0 when, <«<5

()
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1
Intersection is; X<273.
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Equations and inequalities
Exercise F, Question 9

Question:

Find the values ck for whichkx? + 8x + 5 = 0 has real root

Solution:

a=kb=8,c=5
- b+\[b?- dac
X= 2a

bZ-4ac > O for real roots. So
82-4kx5 > 0

64-2k > O

64 > 20k

64

20 =

gl |~

k < 3
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Equations and inequalities
Exercise F, Question 10

Question:

Find algebraically the set of valuesx for which (2x-3) (x+2) >3(x-2) . [E]

Solution:

22+Xx-6>X-6

2 +Xx-3x-6+6>0
22 -2x>0
2xX(x=-1) >0

Solve the equation:
2xX(x-1) =0
x=0orx=1

Sketch ofy = 2x2 — 2x:

_}"Jt

o=
=y

2x2 - 2x >0whenx < 0orx > 1
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Equations and inequalities
Exercise F, Question 11

Question:
(a) Find, as surds, the roots of the equatiox2 () (x-4) - (x-2) 2=0.

(b) Hence find the set of valuesx for which2 (x+1) (x-4) - (x-2) 2>0. [El

Solution:

(@)2(x2-3x-4) - (X¥-4x+4) =0
22 -6x-8-xX2+4x-4=0
XX-2x-12=0
a=1b=-2,c= -12

-b+\ (b?-4ac)

X = 7 :
2+\{(-2)2+48 2+ V52
X= 2 = 2

V52=+4+413=2v13
x=1+V13o0rx=1- V13

b)2(x+1) (x-4) - (x-2)2>0 = x2-2%-12>0
Sketch ofy = x2 - 2x — 12:

ij

1—@\

x2—2x—12>0whenx<1- v13orx>1+ 13
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Equations and inequalities
Exercise F, Question 12

Question:
(a) Use algebra to find the set of valuex &dr whichx (x-5) >36.

(b) Using your answer to part (a), find the set of valuey for whichy? (y2-5) > 36.

Solution:

(a)x% - 5x > 36

X2 -5x-36>0

Solve the equation:
x2-5x-36=0
(x+4) (x-9) =0
x= —-40rx=9

Sketch ofy = x2 — 5x — 36:

.}”"

=y

x? - 5x - 36 >0wherx< —40rx>9
(b) Eithery? < — 4 ory?> 9

y2 < - 4 is not possible. No values.
y¥>9 = y>3o0ry< -3
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Equations and inequalities
Exercise F, Question 13

Question:

The specification for a rectangular car park states that the lemgtis to be 5 m more than the breadth. The perime
the car park is to be greater than 32 m.

(a) Form a linear inequality ix
The area of the car park is to be less than £04m

(b) Form a quadratic inequality i

(c) By solving your inequalities, determine the set of possible valux. [E]

Solution:

(a) Length isx metres, breadth is X—5) metres.
Perimeterisc+x+ (x—=5) + (x-5) = (4 -10) metres
So & -10> 32

(b) Areaisx (x—-5) n?.
Sox(x—-5) <104

(c) Linear:
4x - 10 > 32
4x > 32 + 10
4x > 42

1
x>10§

Quadratic:

x2 - 5x < 104

x2 - 5x-104 <0

Solve the equation:
x2-5x-104 =0

(x+8) (x-13) =0
x= —8orx=13

Sketch ofy = x2 - 5x — 104:

j.".li.

=y

N A

X2 —5x — 104 < 0when - 8< x < 13
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O

8

10
o

12 14 16 18 20

1
Intersection is 102' x < 13.

© Pearson Education Ltd 2C

PhysicsAndMathsTutor.com

O

e

Page2 of 2





