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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 1

Question:
Simplify these fractions:

¢ + 5% - 7x

@ x

758 - 5 + 93 + X2

X

(b)

- 23 +x

(ORI

-xX*+ 4% + 6
(d) X

C-x3-4

(€)™ &

8x* - 43 + 6x
(f) 2X

92 - 1233 - 3x
(g) 3x

8x° - 23
(h) ~ 4

Te-xt-2
(I) 5x

- 4% + 65 - 2x
-2

-x8+9¢+6

-l -6x-2
() “ax

Solution:
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¢+ 52 - 7x a4 52 7x
= T+ - T =43+5-7

(a) X = x t x T =
758 - 5 + 93 + X2 78 5% S X2

0 " % =, - %ttty K-+l +x
- 23 +x -23

© , =5, +,.=-2+1
-x*+48+6 -xr 4@ 6

(d) X = Tt Tt o= A+

7 -x3-4 7> x3 4 4
T T X~y =F-x-

8 — 43 + 6x 8xt 453 6x
O~ :;—§+§:4x3—2x2+3

9x2 - 123 - 3x 9x2 123 3x
T e T a ~ m e SX-Ae-1

(9 3x = 3 T 3 3x
8628 B 20 2
) "o =& " x X -7

Modoa 78 A 2 7@

0) 5x - Bx  5x 55 — 5 5x

o —a et - x - 42 6x* 2x

) - 2x = o tooox T
2

=% - x *1

=2x-33+1
-x8+od+6 -x8 o 6

(k) - 2X = - 2X + - 2X + - 2X
Xt 3

= 2x X

¥
©

o
|w

= 2 2
—ol-6-2 -9 6x* 2
0} - 3x = —3x T -3 -3
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise A, Question 2

Question:
Simplify these fractions as far as possible:

(x+3) (x-2)
@ (x-2)

(x+4) (Xx-1)
ORrrr

(x+3)2
(c) (x+3)

X2+ 10x + 21
(@) “(xs3)

X2 + 9x+ 20
(€) “(x+4)

X2+ x-12

(f) (x-3)

X2 +x - 20

(9 X2+ 2x-15

X2+ 3x+ 2

(h)

X2 +5x+4

o XR+x-12
() X2 - 9x+ 18

. 22 + Tx+ 6
(J) (x=5) (x+2)

22 + 9x - 18
(K) (x+6) (x+1)

32 - Tx+ 2
() (3x=1) (x+2)

2@+ 3x+ 1

(m) XR-x-2
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X2+ 6X+ 8
(n)3%+7x+2

22 - 5x-3
(0)2%-9x+9
Solution:

(x+3) (x-2)
(x-2)

_ (x+3)(x~2)
(x~2)
=x+3

(x+4) (X-1)
() " (ax-1)

_(x+4)(3x=T)
(3x=1)

=x+4

(x+3) 2
(c) (x+3)

_ (r+3)(x-3)
(x—3)
=x+3

X2+ 10x + 21
d ™ x+3

_ (et 7)(x+3)
(++3)
=X+7

X2 + 9x+ 20
(e) X+ 4

_(x+4)(x+5)
(x+4)
=X+5

X2+ x-12

M =3
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_(x=3)(x+4)

(x~3)
=x+4

X2+ x - 20

(@ X2+ 2x - 15

_(eH5)(x-4)
(+5)(x-3)

x—4
x-3

X2+ 3x+ 2

(h) X2+ Bx+ 4
_(x2)(x+h)
(x+4)(x+1)

o X%+x-12

@ X2 - 9x+ 18

_(x+4)(x-3)
(x=6)(x~3)

X+ 4
T x-6

) 27+ 7x+6
0) "(x=5) (x+2)

_(2x+3)(x+2)
(x=5)(x+2)

2x+ 3
- x-5

2 + 9x— 18
(k) (x+6) (x+1)

_ (2x=3)(x+6)
(x4+6)(x+1)

2x—-3
T ox+1
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3 - Tx+ 2
(0 (3x—-1) (x+2)

_(Bx<T)(x-2)
(3a=T)(x+2)

_(2e+1)(x+1)
(x-2)(x+1)

2x+ 1
X-2

X2 + 6x+ 8

(n B+ TX+ 2

o (xH4)(x+2)
(3x+1)(x+2)

X+ 4

T 3x+1

2¢ - 5x- 3

©) 22 gr0
_ (2e+1)(x-3)
(2x-3)(x-3)

2x+ 1

2x—-3
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise B, Question 1

Question:

Divide:

(@x3+6x2+8x+3 by (x+1)
(b)x3+ 10k + 25x+ 4 by (x+4)
(€)x3+7x2-3x-54 by (x+6)
(d)x3+9x2+ 18— 10 by (x+5)
(e)x3—x2+x+14 by (x+2)
HxE+x2-7x-15 by (x-3)
(@)x-52+8—-4 by (x-2)
(h)x3-32+8x-6 by (x-1)
() x3-8x2+ 13+ 10 by (x-5)
() x*-5x2-6x—-56 by (x-7)

Solution:

x2+5x + 3
x+1| x3+6x2+8x+3
3+ X2

2
(@) 5x4 + 8x
5x2 + 5x

3x+ 3
3x+ 3

0

Answer isx? + 5x + 3
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X2 +6x + 1
X+ 4| X3+ 102 + 25x+ 4
X3+ 42
(b) 6X2 + 25x
632 + 24x
X+ 4
X+4

0

Answer isx2 + 6x + 1

X+x - 9

x+6| 3+ 72— 3x-54
X3 + 62
© X2 - 3x
X2 + 6X
-9x-54
-9x-54

0

Answer isxZ + X — 9

X2 +4x - 2
x+5[ x3+ 9@+ 18x- 10
x3 + 52
2
(d) 4x- + 18x

42 + 20X
- 2x-10
- 2x-10

0

Answer isxZ + 4x — 2

¥ -3x + 7
x+2| 3- xR+ x+14
x3 + 268
(e) —3%4' X
— 3% - 6X
X+ 14
X+ 14

0

Answer isx2 — 3x + 7
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X2 +4x + 5

x-3| ¥+ x2- 7x-15
X3 — 3
) a2 - Tx
42 - 12x
5x - 15
5x - 15

0

Answer isx2 + 4x + 5

x2-3x + 2
x-2| x3-52+ 8x-4
x3 — 2%

() —3X2+8X

- 32 + 6X
2Xx—-4
2X—-4

0

Answer isxZ — 3x + 2

X2-2X + 6
x-1] x3-32+8x-6

x3 - X2
) — 2% + 8x
- 2@ + 2x
6Xx— 6
6Xx— 6
0
Answer isx2 — 2x + 6
X2-3x - 2
x=5[ x3- 82+ 13x+ 10
X3 - 5%
0 - 3% + 13x
- 3% + 15x
- 2x+10
- 2x+ 10

0

Answer isx2 — 3x — 2
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X+2x + 8

x-7| x®-52- 6x-56
X3 — 758
0 2%2 - BX
252 — 14x
8x— 56
8x— 56
0

Answer isx2 + 2x + 8
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise B, Question 2

Question:

Divide:

(@) 63 + 272+ 14x+ 8 by (x+4)
(b) 43+ 92— 3x— 10 by (x+2)
()3 -10¢-1x+8 by (x-4)
(d) 3G -5x2—4x—24 by (x-3)
()23 +4x° -9 -9 by (x+3)
() 2x3— 15¢2 + 14x + 24 by (x—6)
(@ —3x+2x2-2x-7 by (x+1)
(h) 23 +5x2 + 17x — 20 by (x-4)
(i) -5x3-272+23%+30 by (x+6)
() —43+92-3+2by (x-2)

Solution:

62 +3x + 2
X+ 4| 63+ 272 + 14x+ 8
63 + 242
2
(@) 3xc + 14x
3% + 12%

2X+ 8
2X+ 8

0

Answer isbx2 + 3x + 2
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% +x - 5
x+2| 43+ 9% -3x-10
43 + 8%
(b) X2 = 3x
X2 + 2X
-5x-10
-5x-10

0

Answer is 42 +x - 5

+2X — 2
x-4| 33-102- 10x+8
33 - 12%¢

© 2x% - 10x
22— 8x

- 2X+ 8

- 2% 8

0

Answer is 3% + 2x - 2

B +4x + 8
x-3| 33-52- 4x-24
33 - 9%
(d) 42— 4x
42 - 12x
8x — 24
8x — 24

0

Answer is 3% + 4x + 8

28-2x - 3
x+3[ 28+42- 9x-9
23 + 62
© - 2x% - 9x

- 22 - 6x
-3x—-9
-3x-9

0

Answer is2x2 — 2x — 3
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2% -3x - 4
x—6| 23 - 152+ 14x+ 24
23 - 12¢
0 - 32 + 14x
- 3@ + 18
— 4x+ 24
— 4x+ 24

0

Answer is 2% — 3x — 4

-3¢+56x - 7
x+1| -33+28-2x-7
- 33 -3¢

2 _
(g) Bx 2X

5x2 + 5x
- Ix-7
- Ix-7

0

Answer is — 32+ 5x—7

-2¢-3x + 5
x—4] - 283+52+17x- 20
- 2% + 82
(h) -3¢ + 17x
- 3% + 1X
5X — 20
5X — 20

0

Answeris — 22— 3x+5

-52+3x + 5
x+6[ —53-272+23x+ 30
- 5% - 30¥
0 3x2 + 23x
32 + 18x
5x + 30
5x+ 30

0

Answer is — 5x2 + 3x + 5
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—4%+x - 1
x=2| —43+92-3x+2
— 43 + 8%
) X2—3X

X2 — 2x
-X+2
-X+2
0

Answer is — 4x2 + x — 1
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise B, Question 3

Question:
Divide:
(@)x*+ 53+ 2x2 - 7x+ 2 by (x+2)
(b)x*+ 113 + 25¢ - 2% — 20 by (x+5)
(€) &4+ 143 + 32 - 14x - 15 by (x+3)
(d) 3 - 73— 232+ 14x -8 by (x-4)
() —3*+u3-10¢+x+14by (x-2)
N3+ 1+ 23 -3%%+5x—-25by (x+5)
(@) -1 +x3+x2+ 13X +6by (x-3)
(h) =5+ 7x*+23- 72+ 10x-7by (x-1)
(i) 2x8 — 1X° + 14x* - 163 + 36x2 — 10k — 24 by (x—4)
() —x8+4x>-4x*+4x3-5x2+ 7x - 3by (x-3)
Solution:
X+ 3¢ - 4x+1
x+2| x+53+ 2@-Tx+2
X+ 23
3% + 2%
(@) 37?"‘6)@
— 4% - 7x
— 4% - 8x

X+2
X+ 2

0

Answer isx3 + 3x2 - 4x + 1
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x3+6X - 5x-4
x+5[ x4+ 113 + 252 — 29x- 20
x*+ 553
BXS + 25X
(b) 6xC + 30X
- 5% - 2%
- 5 — 25
- 4x- 20
- 4x- 20

0

Answer isx3 + 6x2 — 5x — 4

43+ 2% - 3x-5
x+3| 4+ 143 + 3 - 14x- 15

4 + 123
2x3 + 32
© 23 + 6X
- 32 - 14x
-3 - 9
-5x-15
-5x-15

0

Answer is 43+ 22 - 3x -5

33+ 58 — 3x+2

x-4| 3¢ - 73-232+ 14x -8
W - 12%
5x3 — 23%
@ 5x3 — 20X
- 32 + 14x
—- 3% + 12x
2Xx—8
2Xx—8
0

Answer is3x3 + 5x2 — 3x + 2

Page2 of 5

faisal.rana@biochemtuition.com



Heinemann Solutionbank: Core Maths 2

Dr. Faisal Rana www.biochemtuition.com

-33+3¢ - 4x-7
x—2| -3¢ +93-10@+ x+14

-3¢+ 6X
3x3 - 10%
) - 6x°
-2+ X
- 4% + 8x
-7x+ 14
- 7x+14

0
Answeris — 33+ 3% -4x-7

H+2¢ - 8¢+2x-5
x+5) 38+178¢+ 23-382+ 5x-25
32 + 15x¢
24+ 23
24 + 1038
(f) - 8x% - 38¥
- 8% - 40%
2% +  5x

2% + 10X
- 5x-25
- b5x-25

0
Answeris 3%+ 23 -8+ 2x -5

6 -x3 - 2¢-5x-2
x=3[ 60-108+x3+ X2+ 1%+6
60 — 18

x4+ 3

—x*+ 33
23+ X
-2 + 6X%
- 5 + 13x

- 5x2 + 15X
- 2X+6
- 2X+6

2
(9)
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Answer is 64 — x3 — 2x2 - 5x - 2

-5¢+ 23 + 4% -3x+7
x=1f -5+ 7¢+28-72+10x-7
— 5 + 5%
24 + 253
24 - 23
4x3 - 72
4x3 - 42
— 3% 10x

-3¢+ 3x
x-7
IxX-7

(h)

0
Answeris — 54+ 23 + M2 - 3x+ 7

20 -3¢ + 23-87@ +4x+6
x—4[ 26— 110 + 148 - 1653 + 362 — 10x— 24

26 - 8
-3 + 144
-3+ 12%¢
2 - 1653
0 2¢ - 8
- 83 + 36
- 83+ 32¢
4x2 — 10X
42 - 16x
6X — 24
6x— 24
0

Answer is2x® — 3x% + 2x3 - 8x2 + 4x + 6

Paged of 5

faisal.rana@biochemtuition.com



Heinemann Solutionbank: Core Maths 2

Dr. Faisal Rana www.biochemtuition.com
-+t - ¥+ -2x+1
X=3] -xX0+4x-4¢+ 483 -5+ 7x-3
-8+ 3%
x° — 4
X2 - 3¢
- X+ 43
0 - x4+ 3%
X3 — 52
X3 - 3%
- 22 + Tx
- 2% + 6X
Xx—-3
Xx-3
0

Answeris — x>+ x4 - x3+x2 - 2x+ 1
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise C, Question 1

Question:

Divide:

(@)x3+x+10by (x+2)
(b) 23 - 17 +3 by (x+3)

(c) -3x3+50x—8by (x-4)

Solution:

X-2x + 5
x+2| B+0+ x+10
X3 + 252
(@) -2+ X

- 22 - 4x
5x+ 10
5x+ 10

0

Answer is<2 — 2x + 5

2¢-6x + 1
x+3[ 28+ 02 - 17x+ 3
233 + 652
(b) - 6x2 - 17x
- 6X° — 18X
X+ 3
X+ 3

0

Answer is2x% — 6x + 1
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-3¢ -12x + 2
x—4] -33+ 0x%+50x-8
- 33+ 12%8
(C) - 12)(2 + 50x

— 1252 + 48X
2Xx— 8
2Xx— 8

0

Answer is — 3x2 — 12x + 2
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise C, Question 2

Question:

Divide:

(@)x3+x2-36 by (x-3)
(b) 23+ 9x%2+ 25 by (x+5)

() -3+ 11x2-2C by (x-2)

Solution:

X2 +4x + 12
x-3[ ¥+ x2+ ox-36
x3 — 3%
(@) 4X2+ Ox
4x2 - 12X

12x—- 36
12x—- 36

0

Answer i + 4x + 12

2-x + 5
x+5[ 28+ 9@+0x+25
233 + 10%
(b) -2 + 0x
- %2 - Bx
5X + 25
5X + 25

0

Answer is2x2 — x + 5
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-3¢+5x + 10
x-2| -33+112+ Ox-20
-3+ 6X2
(©) 5X2+ (0)%

5x2 — 10x

10x- 20
10x- 20

0

Answer is — 3x2 + 5x + 1C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise C, Question 3

Question:

Divide:

(@)x3+2x> - 5x—- 10 by (x+2)
(b) 23 -6x2+ 7x—21by (x-3)

(€) -3+ 21x2 - 4x +28by (x-7)

Solution:
X2 -5
x+2[ x3+22-5x-10
(@) xS + 22
0 -5x-10
- 5x-10
0
Answer isx2 — 5
2% + 7
x=-3] 23-62+ 7x-21
(b) 23 - 6X
0+ 7x-21
7x—-21
0
Answer is X% + 7
-3¢-4
x=7| -33+21% - 4x+ 28
(C) —3Xg+21)g
0 -—-4x+28
- 4x+ 28

0

Answer is - 3x2 - 4

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise C, Question 4

Question:
Find the remainder when:
(a)x® + 4x? - 3x + 2 is divided by x+5)
(b) 33 - 20x% + 10x + 5 is divided by (x - 6)
(c) = 2x3+3x? + 12x + 2Cis divided by (x - 4)
Solution:

2

X=-x + 2
x+5[ 3+ 42— 3x+2

X3 + 52
(@) - x% - 3x
- X2 - Bx
2x+ 2
2x+ 10
-8
The remainder is — 8.
3¢ -2x - 2
x—6] 33-20@+10x+ 5
3 - 18%
(b) - 262 + 10x
- 2% + 1
-2x+ 5
-2x+ 12

-7

The remainder i — 7.



Heinemann Solutionbank: Core Maths 2

Dr. Faisal Rana www.biochemtuition.com
-2%-5x - 8
x—4| —23+ 32+ 12x+ 20
— 23 + 8¢
(©) - 5)(2 + 12x

— 5% + 20X
- 8x+ 20
- 8x+ 32

-12

The remainder i — 12.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise C, Question 5

Question:

Show that wheidx3 — 2x2 + 4 is divided by x — 1) the remainder is

Solution:

A+x + 1
x-1| 33-22+0x+4
3¢ - 3%

X2 + Ox
X2 - X
X+4
x-1
5

So the remainder is

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise C, Question 6

Question:

Show that whei3x* — 8x3 + 1Cx2 — 3x — 25 is divided by x + 1) the remainder - 1.

Solution:

B - 118 +21x - 24
x+1| 3¢ -83+102- 3x-25

3¢ + 33
- 113 + 10¥
- 113 - 11¥
212 - 3x
213 + 21X
- 24x- 25
- 24x- 24
-1

So the remainder - 1.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise C, Question 7

Question:

Show thatx + 4) is the factor o5x3 — 73x + 28.

Solution:

5¢ - 20x + 7
x+4| 53+ 0x2- 73x+ 28
5x3 + 20%
- 20X - 73x

- 20 - 80x
X+ 28
7X + 28

0

The remainder is 0, < + 4 is a factor 05x3 — 73x + 28.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise C, Question 8

Question:
33 -8x-8
Simplify =,
Solution:
32+6x + 4
x-2[ 38+02- 8x-8
33 - 6X°
6x2 —  8x
652 — 12X
4x - 8
4x - 8
0

33 -8x-8
So T -, =3+6x+4

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise C, Question 9

Question:
Divide x3 - 1 by x — 1).
Solution:

x2+x + 1

x—1| x3+ 02+ 0x-1

B 2
X2 + 0x
X2 - X

Xx—=1
x—-1
0

Answer isxZ + x + 1.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise C, Question 10

Question:

Divide x* - 16 by x + 2).

Solution:
X3-2¢+4x - 8
x+2| ¥+ 03+ 02+ 0x- 16
Xt + 23
- 2% + 02
- 23 - 4%
4% + 0x
452 + 8x
- 8x-16
- 8x-16
0

Answer isx3 — 2x2 + 4x — 8.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise D, Question 1

Question:

Use the factor theorem to show:

(@) (x-1) isafactor of ¥ - 3x2 -1

(b) (x+ 3) is a factor of ' — 45x2 — 6x — 18

(c) (x—4) isafactor o' — 3x3 + 13x2 — 6x + 8

Solution:

(@)f(x) =4 -3x*-1
f(1)=4(1)%-3(1)2-1=4-3-1=0
So (x-1) isafactor of - 3x2 -1

(b) f (x) =5x*- 45¢ - 6x — 18
f(-3)=5(-3)%-45(-3)2-6(-3) -18
f(-3)=5(81) -45(9) +18 - 18 =405 - 405 = 0
So (x+ 3) is afactor of ' — 45x2 — 6x — 18

(©)f(x) = -3+ 13x%-6x+8

f(4) = -3(4)%+13(4)2%2-6(4) +8
f(4) = -192+208-24+8=0

So (x—4) isafactor o — 3x3 + 13x2 - 6x + 8
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise D, Question 2

Question:

Show thai (x — 1) is a factor ox3 + 6x2 + 5x — 12 and hence factorise the expression comple

Solution:

f(x) =x3+6x2+5x—12
f(1) = (1)3+6(1)2+5(1) -12=1+6+5-12=0
So (x—1) isafactor ok® + 6x2 + 5x — 12

X+ T7x + 12
X—1| X3 + 62 + 5x — 12
x3— X2

7X2 + 5x

7% - 7x
12x- 12
12x- 12

0

Nowx? + 7x+ 12 = (x+3) (x+4)
Sox3+6x2+5x—-12= (x—-1) (x+3) (x+4)
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise D, Question 3

Question:
Show thai (x + 1) is a factor ox3 + 3x2 — 33x — 35 and hence factorise the expression compl

Solution:

f(x) =x3+32-3%-35
f(-1)=(-1)3%+3(-1)2%-33(-1)-35=-1+3+33-35=0
So (x+ 1) isafactor ok3 + 3x2 — 33 — 35

x2+2x - 35
x+1[ x3+32-33x-35
X3+ X2
2x2 - 33x
22+ 2x
- 35x- 35
- 35x- 35

0
Nowx2+2x-35= (x+7) (x-5)
Sox3+3x2-33x-35= (x+1) (x+7) (x-5)
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise D, Question 4

Question:

Show thai (x - 5) is a factor ox3 — 7x2 + 2x + 4C and hence factorise the expression comple

Solution:

f(x) =x3— 72+ 2x+ 40
f(5)=(5)3-7(5)2+2(5) +40
f(5) =125-175+10+40=0

So (x-5) is afactor ok® — 7x% + 2x + 40

X2-2x - 8
x-5| x3-72+ 2x+40
3 - 5y
-2+ 2
- 22 + 10x

- 8x+ 40
— 8x+ 40

0
Nowx? - 2x-8= (x—-4) (x+2)
Sox3-7x2+2x+40= (x-5) (x-4) (x+2) .
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise D, Question 5

Question:
Show thai (x — 2) is a factor 02x3 + 3x2 — 18 + 8 and hence factorise the expression compl

Solution:

f(x) =23+ 32— 18 +8
f(2) =2(2)3+3(2)2-18(2) +8=16+12-36+8=0
So (x—2) isafactor of 8 + 3x2 - 18x + 8

28+ 7x - 4
x=2| 23+ 32 -18x+8
253 — 42

7x2 - 18x
7% — 14x
- 4x+ 8
- 4x+ 8

0
Now2x2+ 7x—4= (X-1) (x+4)
So02x3+3x2-18+8= (x-2) (2x-1) (x+4)
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise D, Question 6

Question:

Each of these expressions has a factart 0 ) . Find a value op and hence factorise the expression completely.
(@)x3 - 10x2 + 19 + 30

(b)x+x2 - 4x - 4

(c)x3 - 4x2 - 11x + 30

Solution:

(@) f(x) =x3- 102+ 1% + 30
f(-1)=(-1)%-10(-1)2+19( -1) +30=-1-10-19+30=0
So (x+1) isafactor.

x2-11x + 30

x+ 1| x3- 102 + 19x+ 30
2

XS+ X
- 11 + 19X

- 11¥¢ - 11x
30x+ 30
30x+ 30
0

NowxZ-11x+30= (x-5) (x-6)
Sox3- 102+ 1% +30= (x+1) (x-5) (x-6) .

D) f(x) =x®+x2-4x-4
f(-1)=(-1)3%+ (-1)2-4(-1) -4=-1+1+4-4=0
So (x+1) isafactor.

X2 - 4
x+ 1| x3+x%-4ax-4
x3 + X2
0 -4x-4
-4x-4

0

NowxZ-4= (x-2) (x+2)
Sox®+x2—4x-4= (x+1) (x-2) (x+2)

(€)f(x) =x3-4x2-11x + 30
f(2) =(2)3%-4(2)2-11(2) +30=8-16-22+30=0
So (x—2) is afactor
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2-2x - 15
x—2| x3- 4@ - 11x+ 30
X3 — 22
- 2% - 11x
- 2%+ 4x
- 15x+ 30
- 15x+ 30
0

NowxZ-2x-15= (x+3) (x-5)
Sox®-4x2-11x+30= (x-2) (x+3) (x-5) .
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise D, Question 7

Question:

Factorise:

(@) 23+ 5x2 - 4x - 3
(b) 23 - 172 + 3& - 15
(c) 3+ 8x2+ 3x -2
(d) 63 + 11x2 - 3x - 2

(€)4x3 — 12x2 - 7x + 30

Solution:

(@f(x) =23 +5x2-4x -3
f(1) =2(1)%+5(1)2%2-4(1) -3=2+5-4-3=0
So (x-1) isafactor.

28+ 7x + 3
x—1| 23+52-4x-3
253 — 22
7X2 — 4x
e - 7x

3x—-3
3x—3

0

Now2x2+ 7x+3= (X +1) (x+3)
S028+5x2-4x-3= (x-1) (x+1) (x+3) .

(b)f(x) =23 - 172+ 3& - 15
f(3) =2(3)3-17(3)2+38(3) -15=54-153+114-15=0
So (x-3) isafactor.

2¢-11x + 5
x-3| 2&- 172+ 38x- 15
23 - 62

- 118 + 38x

- 11 + 33x
5x—-15
5x — 15

0
Now2x?—11x+5= (2 -1) (x-5)
S02x3-172+38 -15= (x—-3) (2x-1) (x-5) .
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(©)f(x) =33 +8x2+3x—-2
f(-1)=3(-1)3%+8(-1)2+3(-1)-2=-3+8-3-2=0
So (x+1) isafactor.

W +5X — 2
x+1| 33+ 82 +3x-2
33 + 3%

5%2 + 3x

5% + 5x
- 2X—-2
- 2X-2

0
Now3x2+5x—-2= (X-1) (x+2)
S033+8x2+3x-2= (x+1) (X-1) (x+2) .

(d)f(x) =6x3+ 11x2 - 3x - 2
f(-2)=6(-2)%+11(-2)2-3(-2)-2=-48+44+6-2=0
So (x+2) isafactor.

6X-x - 1
x+2| 63+ 118 - 3x-2
63 + 122

— X2 - 3x

- x2 - 2x
-X-2
-X-2

0
Now6x2 - x—-1= (X+1) (x-1)
S0B3+ 11X -3x-2= (x+2) (X+1) (%-1) .

(e)f(x) =43 - 122 - 7x+ 30
f(2) =4(2)3-12(2)2-7(2) +30=32-48-14+30=0
So (x-2) isafactor.

He-4x - 15
x—=2| 4@- 122 - 7x+ 30
43 - 8x2

- 2 - 7x

- 42 + 8x
— 15¢ + 30
— 15¢ + 30

0
Now4x?—4x—-15= (X+3) (X%-5)
S04x3 - 122 - 7x+30= (x-2) (2x+3) (2x-5) .

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise D, Question 8

Question:

Given thal ( x — 1) is a factor oi5x3 — 9x2 + 2x + a find the value oa.

Solution:

f(x) =5 -9+ 2x+a

f(1) =0
So5(1)3-9(1)2+2(1) +a=0
5-9+2+a=0

a=2

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise D, Question 9

Question:

Given thai ( x + 3) is a factor 0/6x3 — bx2 + 18 find the value ob.

Solution:

f(x) =6x3-bx?+ 18
f(-3)=0

So6( -3)3-b(-3)2+18=0
-162-9+18=0

9= -144

b= - 16

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise D, Question 10

Question:

Giventhali(x—1) and (x+ 1) are factors opx3 + gx2 — 3x — 7 find the value op andq.

Solution:

f(x) =pC+g@—-3x-7
® f(1) =0
p(1)3+q(1)2-3(1) -7=0
p+q-3-7=0
p+qg=10
@ f(-1)=0
p(-1)3%+q(-1)2-3(-1)-7=0
-p+gq+3-7=0
-p+tg=4
Solve simultaneously:

p+qg=10
-p+tq= 4

20=14

q= 7
p+q=10,sop=3.
Answerisp=3,q="7.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise E, Question 1

Question:

Find the remainder when:

(@) 43 - 5x2 + 7x + 1 is divided by x-2)

(b) 25 - 323 + x — 10 is divided by & —4)
(c) — 23+ 6x2+ 5x — 3is divided by x+ 1)
(d) P + 6x2 — 45¢ + 1 is divided by (x + 3)
(e) &* - 4x® + 8x — lis divided by (2-1)

(f) 243 - 27x3 - 3x + 7 is divided by (8-1)
(g) 643 + 322 + 16x + 9 is divided by (#+ 1)
(h) 81x3 - 81x2 + 9x + 6 is divided by (8-2)
(i) 243x® — 780 + 6 is divided by (8+ 4)

(i) 125x* + 5x3 — 9x is divided by ( 5x + 3)
Solution:

(@f(x) =43 -5+ 7x+1

f(2) =4(2)3-5(2)2+7(2) +1
f(2) =32-20+14+1=27
Remainder is 27.

(b) f(x) =25-323+x-10

f(4) =2(4)5-32(4)3+ (4) -10
f(4) =2048-2048+4-10= -6
Remainder is - 6.

(©)f(x) = —23+6x2+5x-3
f(-1)=-2(-1)3%+6(-1)2+5(-1) -3
f(-1) =2+6-5-3=0

Remainder is 0.

(d)f(x) =73+ 6x2—45¢+1
f(-3)=7(-3)%+6(-3)2-45(-3) +1
f(-3)=-189+54+135+1=1
Remainder is 1.

(e)f(x) =ax*-42+8-1
(2 _ (1),
Lz) ey e

f

(1), (1) _
Lz) ") Tt
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RN
) °

Remainder is 2; .

1
—1+4 1= 2‘

Mf(x) =243 -273 -3 +7
1

(2 (2 Va o (2 a (1),
Ple ) T s ) T ) TR s )
f (%} =3-1-1+7=8

Remainder is 8.

(@) f(x) =64 +322 - 16x+ 9

([ 1) _ (__\3+ (1), [ 1)
S GREES Bk ol WIS A G B
( %) =-1+2+4+9=14

Remainder is 14.

(h) f(x) =813 -81x%2+ 9x + 6

(2 g (2 Ve (2N, (2,

Ple ) TBs ) s )T e T
( }—24 36+6+6=0

Remainder is 0.

(i) f(x) =2436 - 7802 + 6

T TN G DY A P
PLTe) TR T ) T T e
f( %) &96 %)+6:—% +6:—21§ +6:—1§1
Remainderis - 1%‘ .

() f(x) =125¢ + 53 - %

(ST VO G T U G T DO -
PUTs ) T s ) T T ) T T )
i) R TR R T

)

Remainder is 202—2 ( = 20.52)
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise E, Question 2

Question:

When2x3 — 3x2 - 2x + ais dividedby (x - 1) the remainder i - 4. Find the value ca.

Solution:

f(x) =23-3%-2x+a

f(l1) = -4
S02(1)3-3(1)2%2-2(1) +a= -4
2-3-2+a= -4

a= -1

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise E, Question 3

Question:

When - 3x3 + 4x2 + bx + 6 is divided by ( x + 2) the remainder is 10. Find the valueb.

Solution:

f(x) = -3C+4C+bx+6

f(-2) =10

So -3(-2)3+4(-2)2+b(-2) +6=10
24+16-Dd+6=10

2b =36

b=18

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise E, Question 4

Question:

When16x3 — 32x2 + cx — 8 is divided byby (2x— 1) the remainder is 1. Find the valuec.

Solution:

f(x) =163 -32%+cx—8

]

SolG(%)3—32 (%)2+C (%) -8=1
2-8+ ;c—8:1

%c =15

c=3C

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise E, Question 5

Question:

Show thai (x — 3) is a factor ox8 — 36x3 + 24%.

Solution:

f(x) =x8-36¢+ 243

f(3) =(3)%-36(3)3+243
f(3) =729-972+243=0
Remainderis 0, s (x— 3) is a factot

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise E, Question 6

Question:

Show thai (2x — 1) is a factor 02x3 + 17x2 + 31x — 20.

Solution:

f(x) =23+ 172 + 31x - 20

(e ()2
(l\ 1+_+__ _1+17+62-80
Kz} 4 4

Remainderis 0, s (2x— 1) is a factol

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise E, Question 7

Question:

f(x) =x2+3x+q.Givenf (2) =3, findf ( -2) .

Solution:

f(x) =x2+3x+q
Givenf(2) =3.

So (2)2+3(2) +q=3
4+6+q=3

q= -7

f(x) =x2+3x-7
f(-2)=(-2)2+3(-2) -7
f(-2)=4-6-7=-9
Answer is - 9.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise E, Question 8

Question:

g(x) =x3+ax?2+3x+6.Giveng( - 1) =2, find the remainder wheg ( x ) is divided by (3x—2) .

Solution:

g(x) =x3+ax?+3x+6

Giveng( -1) =2.
So(-1)3+a(-1)2+3(-1) +6=2
-1+a-3+6=2

S?xo) =x3+3x+6
(2 _ (24, ,(2),
S )Ty )t
g(g):§+2+6:8§

8
Answer is 827 .

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise E, Question 9

Question:

The expressiony® — x2 + ax + b gives a remainder 14 when divided by £ 2 ) and a remainder - 86 when divided
by (x + 3). Find the value ca andb.

Solution:

f(x) =2C-x+ax+Db
® f(2) =14
S02(2)3- (2)2+a(2) +b=14
16-4+2a+b=14
2a+b=2
@ f(-3)=-86
S02( -3)3-(-3)2%2+a(-3) +b=-86
-54-9-%+b= -86
-3a+b=-23
Solve simultaneously:
2a+b= 2
-3a+b= -23
5a = 25
a=5

2a+b=2

Substitutea = 5:

2(5) +b=2

10+b=2

b= -8

Checka=5,b= - 8 by substitution;
-3a+b=-3(5)+ (-8)=-15-8= -2%
Answerisa=5b= - 8.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise E, Question 10

Question:

The expression8 + 2x2 — px + q is divisible by (x— 1) but leaves a remainder of 10 when dividedxoy {). Find
the value oa andb.

Solution:

f(x) =3C+2¢-px+q
® f(1) =0
S03(1)3%+2(1)2%2-p(1) +g=0
3+2-p+q=0
-ptqg= -5
@ f(-1)=10
S03(-1)3+2(-1)?-p(-1) +q=0
-3+2+p+qg=10
p+g=11
Solve simultaneously:

—p+g= -5

p+qg=11

20= 6

q=3
Substituteg = 3:
p+g=11
p+3=11
p=38
Check: —p+q:—8+3:—5\/
Answer isp=8,9=3.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise F, Question 1

Question:
Simplify these fractions as far as possible:

3¢ - 21x
(a) 3x

X2 - 2x - 24
(0) X2 - Tx+6

22 + 7x- 4
©) 22+ oxra

Solution:

H-21x ¢ 2

- - =x3 —
(@) 3x - 3 ax X 7

X2 - 2x - 24
(b) X2 - Tx+6

_(x=6)(x+4)
(x~6)(x—1)

X+ 4
x-1

22 + 7x- 4
(©) 22+ oxsa

_ (2x=1)(x#4)
2x+1)(x+4)

2x-1
T o2x+1

© Pearson Education Ltd 2C
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Algebra and functions
Exercise F, Question 2

Question:

Divide 3x3 + 12x2 + 5x + 20 by (x + 4).

Solution:

¥ + 5
X+ 4| 33+ 122 + 5x+ 20

33 + 128
0 + bx+20
5x+ 20

0

Answer is3x2 + 5.
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Algebra and functions
Exercise F, Question 3

Question:

o 23+ 3x+5
Simplify =,

Solution:

2 -2x +5
x+1[ 28+ 02 +3x+5
253 + 24
- 262 + 3x
- 22 - 2x

5x+ 5
5x+ 5

0

23 +3x+5
X+1

So = 22— 2x + 5.
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Algebra and functions
Exercise F, Question 4

Question:

Show that (x - 3) is a factor of £ — 2x2 — 17x + 15. Hence express®- 2x2 — 17 + 15 in the form ( X-3 )

(

\ A2 +Bx + C ) , where the value, B andC are to be found.

Solution:

=23 -2 - 17 + 15

f (x)
f (3)=2(3)3%-2(3)2-17(3) +15
f (3) =54-18-51+15=0
So (x-3) isafactor.
2¢+4x - 5
x-3| 28-2@-17x+15
253 — 62
4% - 17x
452 - 12X
- 5x+ 15
- 5x+ 15
0

S023-22-17%x+15= (x-3) (2% +4x-5) .
SoA=2,B=4,C= -5

© Pearson Education Ltd 2C



Heinemann Solutionbank: Core Maths Z Pagel of 1

Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Algebra and functions
Exercise F, Question 5

Question:

Show that (x - 2) is a factor ok® + 4x2 — 3x — 18. Hence express + 4x% — 3x — 18 in the form (k- 2)
(px+q) 2, where the valuep andq are to be foun

Solution:

(x) =x3+4x2-3x-18

(2) =(2)3+4(2)2%2-3(2) -18
(2) =8+16-6-18=0

0 (x-2) isafactor.

f
f
f
S

X2+6x + 9
x-2| x3+42- 3x-18

xS = 2%
6x2 —  3x
632 — 12X
9x - 18
9x - 18

0
Nowx?+6x+9= (x+3) (x+3) = (x+3)?
Sox3+4x2-3x-18= (x-2) (x+3) 2.
Sop=1q9=3.
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Algebra and functions
Exercise F, Question 6

Question:

Factorise completel2x3 + 3x2 — 18x + 8.

Solution:

=23+ 3% - 1& +8

f (x)

f (2)=2(2)3+3(2)2-18(2) +8
f (2) =16+12-36+8=0

So (x-2) isafactor.

28 +Tx - 4
x=2| 23+ 32 -18x+8
253 — 42
7x% - 18x
X2 — 14x

- 4x+ 8
- 4x+ 8
0

Now22+ 7x—4= (X-1) (x+4)
S02x3+3x2-18x+8= (x-2) (2x-1) (x+4) .
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Exercise F, Question 7

Question:

Find the value ok if (x—2) is a factor oix3 — 3x2 + kx — 1C.

Solution:

f (x) =x3-3¢+kx-10

f (2) =0

So (2)%-3(2)2+k(2) -10=0
8-12+%-10=0

2k = 14

k=7
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Algebra and functions
Exercise F, Question 8

Question:

Find the remainder whel6x® — 20x* + 8 is divided by (2x - 1) .

Solution:

f(x) =168 -20* + 8

f (%) :16(%)5—20(§)4+8
(1) -3-teend
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Algebra and functions
Exercise F, Question 9

Question:
f(x) =22 +px+q.Giventhatf( —3) =0,andf(4) =2:
(a) find the value op andq

(b) factorisef (x)

Solution:

@f(x) =2¢+px+q

®f( -3) =0
So2(-3)2+p(-3) +q=0
18-3+9g=0

3p-g=18

@f(4) =21
S02(4)2+p(4) +g=21
dp+qg=-11

Solving simultaneously:
3p—-qg= 18

dp+g= -11

p= 7

p=1
Substitutgp=1linto$4 +q= - 11:
4(1) +g=-11

g= -15

Check: -q=3(1) - ( -15) =3+15=18"
Sop=1,q= -15

(b)f(x) =22 +x-15= (2x-5) (x+3)
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Question:
h(x) =x3+42+rx+s.Givenh( -1) =0,andh(2) =30:
(a) find the value of ands

(b) find the remainder wheh ( x) is divided by (3x - 1)

Solution:

(@h(x) =x3+4C+rx+s
®h(-1)=0

So (-1)3+4(-1)2+r(-1) +s=0
-1+4-r+s=0

-r+s= -3

@ h(2) =30

So (2)3+4(2)2+r(2) +s=30
8+16+2+s=30

2r+s=6

Solving simultaneously:
2r+s= 6

-r+s= -3

3r = 9

r=3

Substituter = 3into —-r +s= - 3:

-3+s= -3

s=0

Check:2 +s=2(3) + (0) =6v
Sor=3, s=0

(b) h (x) =x3+ 4x2 + 3x

(2 (25, (2, (1)
TL3) T ) L) LY
h(é):%+§+1:1§

13
Remainder is L, .
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Algebra and functions
Exercise F, Question 11

Question:

g(x) =2+9%-6x-5.
(a) Factorise g x)

(b) Solveg (x) =0
Solution:

(@g(x) =23+9%-6x-5

g(1l) =2(1)3+9(1)2-6(1) -5
g(l) =2+9-6-5=0

So (x—-1) isafactor.

22+ 11x + 5
x-1| 23+92- 6x-5

253 - 2%
11¥ - 6X
11x% - 11x
5x-5
5x-5
0

Now2x? + 1Ix+5= (X +1) (x+5)
Sog(x) = (x-1) (x+1) (x+5)

(P)g(x) =0
(x-1) (x+1) (x+5) =0

5 X = - 5.

Sox=1,x= -
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Exercise F, Question 12

Question:

The remainder obtained wheh— 5x2 + px + 6 is divided by &+ 2) is equal to the remainder obtained when the
same expression is divided byx € 3) .
Find the value op.

Solution:

g(x) =x3-5+px+6
®g(-2) =R
So(-2)3-5(-2)2+p(-2) +6=R
-8-20-D+6=R

-2p-22=R

@ g(3) =R

So (3)%-5(3)2+p(3) +6=R
27-45+3»+6=R

3p-12=R

Solving simultaneously:
-2p-22=3p-12

-5p=10

p=-2
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Algebra and functions
Exercise F, Question 13

Question:

The remainder obtained wheh+ dx2 — 5x + 6 is divided by (x— 1) is twice the remainder obtained when the same
expression is divided by X+ 1) .
Find the value od.

Solution:

f(x) =x3+dx>-5x+6

Letf( -1) =R

So (-1)3+d(-1)2-5(-1) +6=R
-1+d+5+6=R

d+10=R

Nowf (1) =2R

So (1)3+d(1)2-5(1) +6=R
1+d-5+6=R

d+2=2R

Solving simultaneously:
d+2=2(d+10)

d+2=2d+20

2=d+20

d= -18
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Exercise F, Question 14

Question:
(@) Show that & —2) isafactorof f k) =x3+x2—5x—2.

(b) Hence, or otherwise, find the exact solutions of the equatiar) f£ O .

[E]
Solution:
(@f(x) =x3+x2-5x-2
f(2) =(2)3+ (2)2-5(2) -2
f(2) =8+4-10-2=0
So (x-2) isafactor.
X2+3x + 1
X—2| X3+ x2-5x-2

X3 — 2%
(b) 3x% - 5x
32 - 6x
X—2
X=2

0
Sof(x) = (x=2) (x2+3x+1)
Nowf ( x) = 0whenx=2
andx?+3x+1=0

~3:{(3) 24 (1) [
\

- b+\[b? - 4ac \
2a

le.x= 2(1) X= }
-3+ 45
> X= " 5
-3+ 5 -3-45
Sox=2,Xx= ,X =

2
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Algebra and functions
Exercise F, Question 15

Question:

Given that - 1 is a root of the equatiax? 2 5x2 — 4x + 3, find the two positive roots.

[E]
Solution:

2 -T7x + 3
x+1] 23-52-4x+3
253 + 22

- 7% - 4x
- 7@ - 7x
3x+ 3
3x+ 3

0
Now2x2—7x+3= (X-1) (x-3)
S028-5x2-4x+3= (x+1) (x-1) (x-3) .

1
The roots are — iy and 3.

1
The positive roots are= 7 andx = 3.
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