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Exercise A, Question 1

Question:

Draw a graph with the following equation, takindues ofx from - 4 to + 4. For each graph write down the eignat
of the line of symmetry.

y=x2-3
Solution:
y=x%-3.
X -4 -33-2 -10 1 2 3 4
x*-316-39-34-31-30-31-34-39-316-3
y 13 6 1 -2 -3 -21 6 13
YA
14-
12-
10
8-
6-
4
2.
4 3 2\19 1/2 3 47
-2
4~

Equation of line of symmetry x = 0.
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Question:

Pagel of 1

Draw a graph with the following equation, takindues ofx from - 4 to + 4. For each graph write down the eignat

of the line of symmetry.
y= X2 +5
Solution:

y=x2+5,

X -4 -33-2 -10 1

x> +516+59+54+51+50+51+54+59+516+5

y 21 14 9 6 5 6

VA
22
18-
14-

1
(1=
1
i
[
1
—
=
a
L
e
-y

Equation of line of symmetry x = 0.
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Question:

Pagel of 1

Draw a graph with the following equation, takindues ofx from - 4 to + 4. For each graph write down the eignat

of the line of symmetry.

y= 2%

Solution:
1

y= 2%

X —-4-33-2-10123 4

1.2 1 1 1,544

2X8 42 2 > 022428

1 1 1 1

y 8 45 2 > 052458
1 2 3 4%

Equation of line of symmetry x = 0.
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Question:

Draw a graph with the following equation, takindues ofx from - 4 to + 4. For each graph write down the eignat
of the line of symmetry.

2

y= —x
Solution:

y=-%

X -4 -33-2-101 2 3 4
-2 -16 -9 -4-10-1-4-9 -16
y -16 -9 -4-10-1-4 -9 -16

=y

Equation of line of symmetry x = 0.
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Question:

Draw a graph with the following equation, takindues ofx from - 4 to + 4. For each graph write down the eignat
of the line of symmetry.

y=(x-1)?2
Solution:
y=(x-1F
X -4 -33-2-101234
(x-1225 16 9 4 10149
y 25 16 9 4 10149
Fa
28

Equation of line of symmetry x = 1.
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Question:

Draw a graph with the following equation, takindues ofx from — 4 to + 4. For each graph write down the eignatf the line
of symmetry.

y=x2+3x+2

Solution:

y=xX2+ X +2

X -4 -33 -2 -1 0 1 2 3 4

X2 +3x+216-124+29-9+24-6+421-3+20+0+21+3+24+6+29+9+216+12+2
y 6 2 0 0 2 6 12 20 30

VA

30- /:
<EEp)

1
Equation of line of symmetry is= - 17

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\cl 2 a 6.f 3/10/201:



Heinemann Solutionbank: Core Maths 1 Pagel of 1

Solutionbank C1
Edexcel Modular Mathematics for AS and A-Level

Quadratic Equations
Exercise A, Question 7

Question:

Draw a graph with the following equation, takindues ofx from - 4 to + 4. For each graph write down the eiguadf the line of
symmetry.

y=2x2+3x-5
Solution:
y=22+ -5
X -4 -33 -2 -1 0 1 2 3 4
2% +3x-532-12-518-9-58-6-52-3-50+0-52+3-58+6-518+9-532+12-5
y 15 4 -3 -6 -5 0 9 22 39
ya
40~ w

20
>§. /

N b4

3
Equation of line of symmetry is= — 7
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Question:

Draw a graph with the following equation, taking valoég from - 4 to + 4. For each graph write down the equatif the
line of symmetry.

y=x2+2x-6
Solution:
y=x2+2%-6
X -4 -33 -2 -1 0 1 2 3 4
X2 +2x-616-8-69-6-64-4-61-2-60+0-61+2-64+4-69+6-616+8-6
y 2 -3 -6 -7 -6 -3 2 9 18
YA
20~
15

1=

(%]
N
=Y

Equation of line of symmetry x = - 1.
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Question:

Draw a graph with the following equation, takindues ofx from - 4 to + 4. For each graph write down the eignat
of the line of symmetry.

y=(2x+1)?

Solution:

y=(x+1p

X -4 -33 -2 -1 O 1 2 3 4
2x+1 -8+1-6+1-4+1-2+10+12+14+16+18+1

(x+1) -7 -5 -3 -1 1 3 5 7 9
y=(x+1P49 25 9 1 1 9 25 49 81

YA
80~

Equation of line of symmetry is= - 7.
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Question:

Solve the following equation:
X2 = 4x

Solution:

X2 —4x=0
x(x-4) =0
x=0orx-4=0
Sox=0orx=4
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Question:

Solve the following equation:
X2 = 25x

Solution:

X2 —25¢=0

x(x=-25) =0
x=0o0rx-25=0
Sox=0o0rx=25
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Question:
Solve the following equation:
3x2 = 6x

Solution:

3x2-6x=0

X(x-2) =0
x=0orx-2=0
Sox=0orx=2
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Question:
Solve the following equation:

5x2 = 30x

Solution:

5x2—30x =0

5x(x-6) =0
x=0orx-6=0
Sox=0o0rx=6
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Question:

Solve the following equation:
X2 +3x+2=0

Solution:

(x+1) (x+2) =0
x+1=0o0rx+2=0

Sox= —-lorx= -2
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Question:

Solve the following equation:
X2 +5x+4=0

Solution:

(x+1) (x+4) =0
Xx+1=0o0rx+4=0

Sox= —-lorx= -4
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Question:

Solve the following equation:
X2+ 7x+10=0

Solution:

(x+2) (x+5) =0
x+2=0o0rx+5=0
x= —-2o0orx= -5
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Question:

Solve the following equation:
X -x-6=0

Solution:

(x=-3) (x+2) =0
x-3=0o0rx+2=0

Sox=3o0rx= -2
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Question:

Solve the following equation:
X2 -8x+15=0

Solution:

(x-3) (x=-5) =0
x-3=0o0rx-5=0

Sox=3o0rx=5
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Question:

Solve the following equation:
X2 - 9x+20=0

Solution:

(x-4) (x=-5) =0
Xx-4=00rx-5=0

Sox=4o0rx=5
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Question:

Solve the following equation:
X2 -5x-6=0

Solution:

(x-6) (x+1) =0
Xx-6=00rx+1=0

Sox=6o0orx= -1
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Question:

Solve the following equation:
X2 —4x-12=0

Solution:

(x-6) (x+2) =0
Xx-6=00rx+2=0

Sox=60rx= -2
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Question:

Solve the following equation:
22+ 7x+3=0

Solution:

(2x+1) (x+3) =0
2Xx+1=0o0rx+3=0
2x= —-l1lorx= -3

1
Sox= - Sorx= -3
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Question:

Solve the following equation:
6x2-7x-3=0

Solution:

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

3X+1=0o0rx-3=0
1 3

Sox= - 3 0rxX= 7
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Question:

Solve the following equation:
6x2-5x-6=0

Solution:

(Xx+2) (x-3) =0

3x+2=00rx-3=0
2 3

Sox= - 3 0rxX= 7
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Question:

Solve the following equation:
4x? - 16x +15=0

Solution:

(2x-3) (x-5) =0
2x-3=00rx-5=0

3 5
Sox = ,0rx= 7
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Question:

Solve the following equation:
3x2+5x =2

Solution:

32 +5x-2=0

(3x-1) (x+2) =0
3X-1=0orx+2=0

1
Sox = z0rx= -2
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Question:

Solve the following equation:
(2x-3) 2=9

Solution:

2x—-3= %3
2x= +3+3
+3+3

X= 2

Sox=3o0rx=0
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Question:

Solve the following equation:
(x-7) 2=36

Solution:

X—-7= =6

X=*6+7

Sox=1orx=13
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Question:

Solve the following equation:
2x2=8

Solution:

X2 =4

X=x2

Sox=2o0orx= —2
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Question:
Solve the following equation:
3x2=5

Solution:

5
2_ 2
X*= 3

5
- 3

X= + -

Sox =

ol el

3 3
gorx= -\ 3
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Question:

Solve the following equation:

(x-3) 2=13

Solution:

x-3=+ 13

=3+ 13

Sox=3+ V130rx=3- V13
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Question:

Solve the following equation:
(3x-1) 2=11

Solution:

x-1=+ V11
=1+ V11
1+ V11

X= 3
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Question:

Solve the following equation:

5x2— 102 = — 7+ X + X2
Solution:
- 6x2-x+7=0

(1-x) (7+6x) =0
x=lor&= -7

;
Sox=1lorx= — s
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Question:
Solve the following equation:

6x2 — 7 = 11x

Solution:

6x2-11x-7=0
(3x-7) (x+1) =0
IX-7=0o0rX+1=0
1

;
Sox = J0rx= - 75
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Question:
Solve the following equation:

4%2 + 17x = 6x — 2%2

Solution:

6x2+ 11x=0

x(6x+11) =0

x=0or&+11=0
11

Sox=0orx= - 6
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Question:
Complete the square for the expression:

X2 + 4x

Solution:
= (x+2)2-4
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Question:
Complete the square for the expression:

X2 — 6x

Solution:
= (x-3)2-9
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Question:
Complete the square for the expression:

X2 — 16x

Solution:
= (x-8)2-64
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Question:
Complete the square for the expression:

X2 + X

Solution:

o
\

© Pearson Education Ltd 2C
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Question:
Complete the square for the expression:

X2 — 14x

Solution:
= (x=7) 2-49
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Question:
Complete the square for the expression:

2x2 + 16x

Solution:

=2 (x2+8)

=2[ (x+4)2-16]
=2(x+4)2-32
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Question:
Complete the square for the expression:

3x2 — 24x

Solution:

=3 (x2-8)

=3[ (x-4)2-16]
=3(x—-4) 2-48

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\cl 2 c 7.r 3/10/201.



Heinemann Solutionbank: Core Maths 1 Pagel of 1

Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Quadratic Equations
Exercise C, Question 8

Question:
Complete the square for the expression:

2x2 — 4x

Solution:

=2 (x2-2x)
=2[(x-1)2-1]
=2(x-1)2-2
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Question:
Complete the square for the expression:

5x2 + 20x

Solution:

=5 (x2+4x)

=5[ (x+2)2-4]
=5(x+2) 2-20
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Question:

Complete the square for the expression:

2x2 — 5x

Solution:

YAV

—2\x 2)

T (s, ]
LU r) e

(. s, =

—2\X “ )T
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Question:

Complete the square for the expression:

3x2 + 9x

Solution:

=3 (x2+3X)
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Question:

Complete the square for the expression:

3x% - x
Solution:
(i)
—3\x )
(), ]
L) =
(1Y, s
—3\)( 6) 36
(1Y, 2
—3\)( 6) 12
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Question:
Solve the quadratic equation by completing the sg(remember to leave your answer in surd form):

X2 +6x+1=0

Solution:

X2 +6x= -1

(x+3)2-9=-1
(x+3)2=-1+9
(x+3)2=8

X+3=+V8

x= -3+ 8

x= -3+ V2V4

XxX= —3+2V2

Sox= -3+2V2o0rx= -3-2+v2
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Question:

Solve the quadratic equation by completing the sg(remember to leave your answer in surd form):

X2+ 12x+3=0
Solution:

X2+ 1= -3
(x+6)2-36= -3
(x+6)2=33
Xx+6=+ 33

x= -6+ 33

Sox= -6+ V330rx= -6- V33
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Quadratic Equations
Exercise D, Question 3

Question:
Solve the quadratic equation by completing the sg(remember to leave your answer in surd form):

x2—-10x=5

Solution:

(x-5)2-25=5
(x-5)2=5+25
(x-5)2=30

x-5= + 30

x=5+ V30

Sox=5+ V30orx=5- 30
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Quadratic Equations
Exercise D, Question 4

Question:

Solve the quadratic equation by completing the sg(remember to leave your answer in surd form):
X2 +4x-2=0

Solution:

X2+ 4x =2

(x+2)2-4=2
(x+2)2=6

x+2=+6

Sox= -2+ V6orx= -2- V6
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Quadratic Equations
Exercise D, Question 5

Question:
Solve the quadratic equation by completing the sg(remember to leave your answer in surd form):
X2-3x-5=0

Solution:

Njw N w
2
N
©

2
3+ 29 3-+29

Sox =
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Exercise D, Question 6

Question:

Solve the quadratic equation by completing the sg(remember to leave your answer in surd form):

22 -7 =4x

Solution:
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Quadratic Equations
Exercise D, Question 7

Question:
Solve the quadratic equation by completing the sg(remember to leave your answer in surd form):
4x2 - x =8

Solution:

1+ 129 1-+129
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Quadratic Equations
Exercise D, Question 8

Question:

Solve the quadratic equation by completing the sg(remember to leave your answer in surd form):

1C=3x — x2
Solution:

x2-3x= -10
[
\
-
\

No real roots as RHS is negat

N | w

2 _

Ao
1
|
'_\
o

2 J—

N— | N— S
1
w
=S

N | w
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Quadratic Equations
Exercise D, Question 9

Question:

Solve the quadratic equation by completing the sg(remember to leave your answer in surd form):

15-6x-2x°=0
Solution:
2x2 + 6x = 15
15
X2 +3x= 7,
[ 3\2 9 15
KX‘“E] T4 2
[ 3\ 39
e
3 39
X+ 5=+
3 39
X= - 5%
3 V39 3 V39
Sox= - 5+ T, 0rx= - 5 - 7,
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Quadratic Equations
Exercise D, Question 10

Question:
Solve the quadratic equation by completing the sg(remember to leave your answer in surd form):
5x2+8x—-2=0

Solution:

16
25

4
X+ 5 = 25
\ 26
2, 2=
X+ 5
4 V26
X= - 5% "5
-4+ 26 -4-26
Sox = orx =
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Quadratic Equations
Exercise E, Question 1

Question:
Solve the following quadratic equation by using fitlvenula, giving the solution in surd form. Simplifour answer:

X2+3x+1=0

Solution:
-3:{@-4(1) (1)
X= 2x1
_ -3:V9-4
X= 2
-3+ 45
X =
=3+ 15 _ —3-15
Thenx = 2 orx = 2

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\cl 2 e 1.t 3/10/201:



Heinemann Solutionbank: Core Maths 1 Pagel of 1

Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Quadratic Equations
Exercise E, Question 2

Question:

Solve the following quadratic equation by using fitlvenula, giving the solution in surd form. Simplifour answer:

x2-3x-2=0
Solution:
o (=3) £V (=3)2-4(1) (-2)
X= 2x1

+3+{0+8
X= T 5
_ 3% \ 17
X= 2

3+ V17 3-+17

Thenx = T, orx= 2
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Quadratic Equations
Exercise E, Question 3

Question:
Solve the following quadratic equation by using fitlvenula, giving the solution in surd form. Simplifour answer:

X2 +6x+6=0

Solution:

-6\ (6)2-4(1) (6)

X= 2x1
-6+\36-24
X= 2
-6+ V12
X= 2
-6+23
X= 2
x= -3++3

Thenx= -3+ V3o0orx= -3- V3
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Quadratic Equations
Exercise E, Question 4

Question:

Solve the following quadratic equation by using fitlvenula, giving the solution in surd form. Simplifour answer:

x2-5x-2=0
Solution:
- (=5)#Y(-5)2-4(1) (-2)
X= 2x1

+5+\{25+8
X= T 5,
_ 5% V33
X= 2

5+ V33 5- 33

Thenx = T, orx= 2
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Exercise E, Question 5

Question:

Pagel of 1

Solve the following quadratic equation by using fitlvenula, giving the solution in surd form. Simplifour answer:

32 +10x-2=0

Solution:

-10+{18-4(3) ( -2)
X= 2x3

-10+Y100 + 24
X= 6

-10+ V124
X= 6

-10+2V31
X= 6

-5+ 31 -5-+31

Thenx = orx =

3 3
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Quadratic Equations
Exercise E, Question 6

Question:

Pagel of 1

Solve the following quadratic equation by using fitlvenula, giving the solution in surd form. Simplifour answer:

42 -4x-1=0

Solution:

- (-4) =V (-4)2-4(4) (-1)

X = 2x4

+4i\|16+16
8

X =

X =

Thenx =
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Quadratic Equations
Exercise E, Question 7

Question:

Pagel of 1

Solve the following quadratic equation by using fitlvenula, giving the solution in surd form. Simplifour answer:

7X2+9x+1=0

Solution:
—9:x\P-4(7) (1)
X= 2x7

—91‘]81—28

14

X =

-9+ V53

X= 14

-9+ 53 -9-+53
Thenx = T 14 orx= 12
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Quadratic Equations
Exercise E, Question 8

Question:

Pagel of 1

Solve the following quadratic equation by using fitlvenula, giving the solution in surd form. Simplifour answer:

5x2+4x—-3=0
Solution:

—4:{2-4(5) (-3)
X= 2x5

-4+\16 + 60
X= 10

-4+ 76
X= 10

-4+2419
X= 10

-2+ 19 -2-+19

Thenx = orx =

5 5
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Quadratic Equations
Exercise E, Question 9

Question:

Solve the following quadratic equation by using fitlvenula, giving the solution in surd form. Simplifour answer:

4x2 - Tx =2

Solution:

42 -T7x-2=0
(=D (=7)2-4(4) (-2)
X= 2x4

+7i‘l49+32
8

X =

1
Thenx=2orx= — 2
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Quadratic Equations
Exercise E, Question 10

Question:

Pagel of 1

Solve the following quadratic equation by using fitlvenula, giving the solution in surd form. Simplifour answer:

112 +2x-7=0

Solution:
—2:\2-4(11) (-7)
X= 2x11
-2+\4+308
X= 22
-2+ 312
X= 22
-2+278
X= 22
-1+ 78
X= 11
-1+ 78
Thenx = 1 orx =

© Pearson Education Ltd 2C
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Quadratic Equations
Exercise F, Question 1

Question:

Sketch the graphs of the following equations:
(@)y=x2+3x+2
(b)y =x2-3x+ 10
(c)y=x2+2x-15
(d)y=22+7x+3
(e)y=2¢+x-3
(Hy=6x2-1%+ 10
(@y=3¢-2x-5
(h)y = 3x% - 13
(y= - x2+6x+7
()y=4-"7x-2x2
Solution:

(@a>0sographisa U shape.

b2=9,4ac =8

b? > 4ac, so there are two different roots of the equagien0.
Wheny = 0,

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

x= —-2o0rx= -1

So crossing pointsare ( -2,0) and ( -1,0) .

Whenx=0,y=2,s0 (0, 2) isa crossing point.

VA

‘é (0. 2)

d

2.0 "1, o)

(b)a>0sographisa U shape.
b2 =9, 4ac = 40

b? < 4ac, so there are no real roots of the equajier.

So there are no crossing pointyat O.
Whenx = 0,y = 10, so crossing pointi(0,10) .
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VA

(0, 10)

A

(c)a>0sographisa U shape.
b2 =4, 4ac= - 60
b? > 4ac, so two different roots of = 0.

Wheny = 0,
0= (x+5) (x-3)
x= —-50rx=3

So crossing pointsare ( -=5,0) and (3,0) .
Whenx = 0,y = - 15, so crossing pointis (0, —15) .

b

(dya>0sographisa U shape.
b2 = 49, 4c = 24
b? > 4ac, so two different roots of = 0.
Wheny = 0,
0= (+1) (x+3)

1

X= - jorx= -3

1
So crossing points ar{ 3 9 and ( -3,0) .

Whenx = 0,y = 3, so crossing pointis (0, 3) .

»
(-3, 0) ©:3) -
N | 0) X
2
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(e)a>0sographisa U shape.
b2=1,4dac= - 24
b? > 4ac, so two different roots of = 0.
Wheny =0,
0= (x+3) (x-1)

3

X= - 2orle

Nl w

So crossing points ar{

Whenx =0,y = - 3, so crossing pointis (0, —3) .

Vi

(3. 0) (1,0)
x

(0, -3)

(Ha>0sographisa U shape.
b2 = 361, 4c = 240
b2 > 4ac, so two different roots of = 0.

Wheny = 0,
0=(X-2) (-5)
2 5

X= 3OI'X= 2

coompmmnsof 3 o )
0 Crossing points ar 3 , ) af\ 2 y

Whenx = 0,y = 10, so crossing pointis (0, 10) .

.ii._}l

(0, 10)

(2 .|0) (5.0) X

(g)a> sographisa U shape.
b?=4, 4ac= - 60
b? > 4ac, so two different roots of = 0.
Wheny = 0,
0=(X-5) (x+1)

5
x= jorx= -1

file://C:\Users\Buba\kaz\ouba\c1 2 f 1.h
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)

5
So crossing points ar{ 3 C)) and ( -1,0) .

Whenx =0,y = -5, so crossing pointis (0, —=5) .

A

(-1, 0)

(0, -5)

(hya>0sographisa U shape.
b2 =169, 4c =0
b? > 4ac, so two different roots of = 0.
Wheny = 0,
0=x(3x-13)

13

x=0orx= 3

13
So crossing points are (0, 0) ar\CJI 3 })

Whenx = 0,y = 0, so crossing pointis (0,0) .

Ay

(0, 0) {|33, o) *

(la<0sographisa N  shape.
b? =36, c= - 28
b? > 4ac, so two different roots of = 0.

Wheny = 0,
0= (7-x) (1+x)
x=7o0rx= -1

So crossing pointsare (7,0) and ( -1,0) .
Whenx =0,y =7, so crossing pointi(0,7) .

file://C:\Users\Buba\kaz\ouba\c1 2 f 1.h

Paged of 5

3/10/201:



Heinemann Solutionbank: Core Maths 1 Pageb of 5

1k

X0, 7)

(-1, 0) (7. 0)

() a<0sographisa N shape.
b2=49, &ac= - 32
b2 > 4ac, so two different roots of = 0.
Wheny = 0,
0= (1-%) (4+x)

1

X= S0rx= -4

)

1
So crossing points ar{ 2 (} and ( -4,0) .

Whenx = 0,y = 4, so crossing pointis (0,4) .

1k

(0, 4)
(-4, 0) (.. 0)

=y
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Quadratic Equations
Exercise F, Question 2

Question:

Find the values ck for whichx2 + kx + 4 = 0 has equal root

Solution:

X2 + kx + 4 = 0 has equal roots if
b? = 4ac

ie.

K2=4x1x4=16 = k= +4

© Pearson Education Ltd 2C
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Quadratic Equations
Exercise F, Question 3

Question:

Find the values ck for whichkx? + 8x + k = 0 has equal root

Solution:

ke + 8x + k = 0 has equal roots if
b? = 4ac
ie.
82=14 xk x k = 4k?
64
Sok®= ;=16 = k= *4

© Pearson Education Ltd 2C
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Exercise G, Question 1

Question:

Pagel of 2

Draw the graphs with the following equations, chngsppropriate values for For each graph write down the equa

of the line of symmetry.
(@y=x2+6x+5

(b)y=2x>-3x-4

Solution:

x -6 -5 -4 -3 -2 -10

x> 36 25 16 9 4 1

(@ +6x —36 -30 —-24 -18 -12 -60
+5 +5 +5 +5 +5 +5 +5+5+5 +5

y 5 0 -3 -4 -30

VA
204
16
12+

x = — 3is line of symmetry.

X -2-10 1 2 3
% 8 2 0 2 8 18
(b) -3x +6 +30 -3 -6 -9
-4 -4 -4-4-4-4-4
y 10 1 -4-5-25

file://C:\Users\Buba\kaz\ouba\cl 2 g 1.f

3/10/201:



Heinemann Solutionbank: Core Maths 1 Page2 of 2

3
x = 7is line of symmetry.
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Quadratic Equations
Exercise G, Question 2

Question:

Solve the following equations:

(@)y*+3y+2=0
(b) 3%+ 13x-10=0
()52 - 10x=4x + 3
(d) (2x-5) 2=7
Solution:

(@ (y+1) (y+2) =0
y=-lory= -2

(b) (x-2) (x+5) =0
X = %orx= -5

()52 -14x-3=0
(5x+1) (x-3) =0

© Pearson Education Ltd 2C
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Quadratic Equations
Exercise G, Question 3

Question:

Solve the following equations by:
(i) Completing the square.

(ii) Using the formula.
(@)x2+5x+2=0
(b)x2-4x-3=0

()5 +3x-1=0

(d)3x2-5x =4

Solution:

(@) ()x2+5x= -2

([ s).
et
[ 5\ 17
NP
2 N7
X+ 5=+,
-5+ 17
X = >
y -5:{2-4(1) (2)
(i) x = 5
-5+{25-8
X= ",
-5+ 17
X =

2

(b)(i) X2 - 4x = 3
(x-2)2-4=3

(x-2)2=7

x=2= ++7

x=2+ 7

. - (-4)+V16-4(1) (-3)

(i) x = 2
+4i\|16+12

X = 2
4+\4x7

X= - o

2
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-3xY9-4(5) (-1)

(i) x = 10
-3+ 29
10

X =

(d)(i) 3 (xZ— §x ) =4

- (-5)2\{25-4(3) (-4)

(i) x = -

+51\125+48
6

X =

5+ V73
X =

© Pearson Education Ltd 2C
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Quadratic Equations
Exercise G, Question 4

Question:

Sketch graphs of the following equations:
(@y=x2+5x+4

(b)y=2+x-3

(€)y=6 - 10« - 4%

(d)y = 15x — 2x2

Solution:

(@a>0so0 U shape

b2 = 25, 4ac = 16

b? > 4ac, so two different roots of = 0.

y=0 = 0= (x+1) (x+4)

x=—-lorx= -4

Sox-axis crossing pointsare ( -1,0) and ( -4,0) .
x=0 = y=4 Soy-axis crossing pointis (0,4) .

J-‘ii

(0,
(-1, 0) j

(b)a>0So U shape

b2=1,4ac= - 24

b? > 4ac, so two different roots of = 0.

y=0 = 0= (X+3) (x-1)
3

3

(-4, ()

x= - jorx=1

. . . 3
Sox-axis crossing points ar{ 3 a and (1,0) .
x=0 = y= - 3soy-axis crossing pointin (0, —3) .
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(0.-3)

(c)a<0So N shape

b2 =100, 4c = - 96

b? > 4ac, so two different roots of = 0.
y=0 = 0= (1-%X) (6+2)

1
X= J0rx= -3

)

1
Sox-axis crossing points ar{ 2 (j and ( -3,0) .

x=0 = y=6 soy-axis crossing pointis (0,6) .

A

(0. B)

M

(-3, 0) (. 0)

(dda<0so N shape

b2 = 225, &c =0

b? > 4ac, so two different roots of = 0.
y=0 = 0=x(15-%)

1
x=00rx=7;

1
Sox-axis crossing points are (0, 0) ar{j 57 \}

x=0 = y=0 Soy-axis crossing pointis (0,0) .

VA

(0, 0)

(73.00\ *
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Quadratic Equations
Exercise G, Question 5

Question:

Given that for all values of:
W+ AX+5=p(x+q) 2+r
(a) Find the values gf, g andr.

(b) Solve the equatic3x? + 12x + 5 = 0. [El

Solution:

(@) 3%+ 1X+5=p (X2 +20x+ Q) +r
32+ 12X+ 5 =px2 + 2pox + paZ + r
Comparing< : p = 3®
Comparingx : 2pq = 120
Comparing constantspo? + r = 53
Substitute® into @:

2x3=12

q=2

Substitutep = 3 andg = 2 into ®:
3x2+r=5

12+r=5

r=-7

Sop=3,q=2,r= -7

(b) 32+ 1% +5=0
> 3(x+2)2-7=0
= 3(x+2)2=7
,

> (x+2)2%=73

-
> X+2= 115

_ I
Sox= -2+ 3

© Pearson Education Ltd 2C
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Quadratic Equations
Exercise G, Question 6

Question:
Find, as surds, the roots of the equation

2(x+1) (x-4) - (x-2)2=0

Solution:

2(xX2-3x-4) - (¥®*-4x+4) =0
22 -6x—-8-x2+4x-4=0
X2-2x-12=0

-(-2) :‘{4—4(1) (-12)

- 2

+2+ 52
X= 2

2+\{4x13
X = T

2+2+13
X= 2
x=1+ 13
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Edexcel Modular Mathematics for AS and A-Level

Quadratic Equations
Exercise G, Question 7

Question:
Use algebratosoh (x-1) (x+2) =18. [E]

Solution:

X2 +x-2=18
X2+x-20=0
(x+5) (x-4) =0
Xx= —50rx=4
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