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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise A, Question 1

Question:

. . dy .
Find an expression fgrwhen' ~ is:

X5
Solution:
dy
— —\5
dx =X

X6
y= g *C
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Integration
Exercise A, Question 2

Question:
. . ady
Find an expression fgrwhen' ~ is:

104

Solution:

& _
o = 10¢

5

X
y=1073 +c
y=23+c¢
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Exercise A, Question 3

Question:

. . dy .
Find an expression fgrwhen' ~ is:

3x2

Solution:

dy
=L _ a2
dX—3x

X3

y=37 +c
y:x3+c
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Integration
Exercise A, Question 4

Question:

. . dy .
Find an expression fgrwhen' ~ is:

—x~2

Solution:

y=x"1l+cor
1
y= ; +C
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Integration
Exercise A, Question 5

Question:

. . dy .
Find an expression fgrwhen' ~ is:

_4X—3

Solution:

y=2x"2+cor
2

y= = +c
X2
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Integration
Exercise A, Question 6

Question:

. . dy .
Find an expression fgrwhen' ~ is:

RN

Solution:
dy 2
dx =Xs3
5
X3
y= — +c
5
3
3 5
y= Ex3 +C
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Integration
Exercise A, Question 7

Question:

. . dy .
Find an expression fgrwhen' ~ is:

N |-

Solution:

N w |N|w
N e

w |oo
N | w

y:
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Integration
Exercise A, Question 8

Question:

. . dy .
Find an expression fgrwhen' ~ is:

- 2X6

Solution:

dy
— — _ 96
dx 2

y= -27 +cC

2

y= - 7x'+c
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Exercise A, Question 9

Question:

. . dy .
Find an expression fgrwhen' ~ is:

3x°

Solution:

dy
=L _ a5
dX—3x

y=37 +cC

1
y= 3x¢+c
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Exercise A, Question 10

Question:

. . dy .
Find an expression fgrwhen' ~ is:

3x 4

Solution:

1
y= - <= +c¢

x3

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\cl 8 a 10.}

Pagel of 1

3/10/201.



Heinemann Solutionbank: Core Maths 1 Pagel of 1

Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise A, Question 11

Question:
. . ady
Find an expression fgrwhen' ~ is:

1
T2

X

Solution:
dy 1
dx =X 2
L1
X" 2
y= +C
1
2
1
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Integration

Exercise A, Question 12

Question:

. . dy .
Find an expression fgrwhen' ~ is:

3
2

5x~
Solution:
dy 3
dx =5x7 2
1
. =
y=5 +cC
_1
2
1
y= -1~ 2 +cor
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Integration
Exercise A, Question 13

Question:

. . dy .
Find an expression fgrwhen' ~ is:

3

-2X" 2

Solution:
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Integration
Exercise A, Question 14

Question:

. . dy .
Find an expression fgrwhen' ~ is:
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Integration
Exercise A, Question 15

Question:
. . ady
Find an expression fgrwhen' ~ is:

36x1t

Solution:

& _
o = 36X11

x12

y=367, +cC
y=3x¥2+c
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Exercise A, Question 16

Question:

. . dy .
Find an expression fgrwhen' ~ is:

- 14x 8
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Integration
Exercise A, Question 17
Question:

. . dy .
Find an expression fgrwhen' ~ is:

2
3

-3~

Solution:
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Integration

Exercise A, Question 18

Question:

. . dy .
Find an expression fgrwhen' ~ is:

-5

Solution:
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Integration
Exercise A, Question 19

Question:
. . ady
Find an expression fgrwhen' ~ is:

6X

Solution:

2
dX—6x

X2
y=67 +c

y=3x+c
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Integration
Exercise A, Question 20

Question:

. . dy .
Find an expression fgrwhen' ~ is:

2%~ 0.4

Solution:

& ox~04

dx=
e
y=27, *C

20
y= 5xX06+c¢

10
y= 3xX06+¢
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Integration
Exercise B, Question 1

Question:
. dy . . . T
Findy when' " is given by the following expressions. Infeaase simplify your answer:

1
2

(@) & — x~ 2+ 6x

5

(b) 15 + 6x~3-3x~ 2

3 1
c)x3- Tx™ 2 —6x2
2

2
3 -2

(d) &3 +x~ 3 —x

1
e)4-1x"4+2x" 2

(f) 5x§ - 10 +x~3

4
3

4
(@) - 3x7 3 -3 +&

3
(hy54-x~ 2 —1%~5
Solution:

N |-

dy
() 5 =& -Xx"2+6x

y=2¢+x 1+4x2 +c

5

dy 5
(b) 3 =15 +6x 3-3x~ 2

3
x3 x~ 2 X~ 5
y=15735 +6—_, -3 5 +C
T2
3
y=5x3-3x"2+2x" 2 +¢
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1 1
y= 7x* -3z +6x"1+c

1
y=x*+3x3s +x 1+c

1

dy 3
(€)5 =4-1x"4+2x" 2

1
x~3 X5

y=4x-12"_"5 +2— +cC
1

2

1
y=4x+4x 3+ 4x2 +¢

dy 2
(f) 3 =5%x3 — 10 +x~3

dy 4
9) 3 3XT 3 -3+ &
4xX" 3 X2
y=-3 -X+87, +c
1
T3
1
y=4x~ 3 - 3X+ &2 +cC
dy 3
(h) 5 =5¢-x" 2 - 15
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1
X2 X~ 5 x4
y:55— ) —12_4 +C
T2
1
y=x0+2x~ 2 +3x " 4+c
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Integration
Exercise B, Question 2

Question:
Find f(x) when f(x) is given by the following expressions. In eachecaimplify your answer:

3 3
(a) 1x+ 7x~ 2

2 +5

z
6

1
(b) 6 +6x~ "= Tx~

3

1 1 1
(€) 3x~ 2 = X

(d) 10¢ + 8x~ 3

1
3

w ;o

(e) X~ s +4x

EN e
N |-

(f) 9x% + 4x 3+

1
(0))®+x2+x7

1
2

(h) — 2~ 3 - 2x + 2x

Solution:

3
2

3
(@) f(x) =1x+ 7x~ 2 +5

1
2 X"

X 3 2
f)=1275 + 3 +5X+c

1
2

1
2

f(x) =6x2—3x~ 2 +5x+¢C

z
6

1
(b) f(x) = 6x° + 6x " = X~

x8 x~ 6

1 X"
f()=67% +6 5 -3

1
f(x)=x8-x"6+x" s
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1 1 1 3
P N S
(©f(x) = 7x~ 2 S X 2
1 1
1xz _1x73
f)= 73— -3 +cC
1 21
2 2
1 1
f(x) =x2 +x~ 2 +¢C

(d) f(x) = 10x + 8x~ 3
2 X—2

X
(=107 +8 +c
f(x) =5x2—4x"2+c

5

1
3 +4X” 3

(e) f(x) = 2x~

2 2

X5 X~ 3
() =2 — +4—> +c

2
3

[LS BN N

2
3

f(x) =3x3 —-6x~ 3 +cC

1
(O F) =9+ 4ax" 3+ X 2

x3 x~2 1 X
f)=97% +47—, +7

|N|l—‘

+C

N |-

1

1
=33 _9w-24 =y
f(x) =3 -2x"°+ Fx2 +cC

1
(@) F() =x*+x"2+x2

fd=3+ -1+
1
f)= 3x3-x"1+ Jxz +c

(h) () = — 2x~3 = 2x + 2x

3
x~ 2 X2 X5

f()=-2—-"5 -2 +2

4 3
—y—2_ 24 —
f(x) = x X“+ 3TX2+cC
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 1

Question:
Find the following integral:

I (3 +2x) dx

Solution:

I (@ +2x) dx

® o2
:4+22+C

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

Integration
Exercise C, Question 2

Question:

Find the following integral:
[ (2x=2+3) dx

Solution:

J (2x=2+3) dx
X—l

=27_] +X+c

= -2"1+3+c
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 3

Question:
Find the following integral:
(2 o)
[ | 5x2-3% | dx
\ )
Solution:
ol g
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 4

Question:

Find the following integral:

| (aé-m-m)m
Solution:
| (aé-m-m)m

3 1
=2X—2—2X—2 +&K+cC

3 1

2 2

4 3 1
zgxz—4xz+4x+c

© Pearson Education Ltd 2C

file://C:\Users\Buba\kaz\ouba\cl 8 c 4.r 3/10/201.



Heinemann Solutionbank: Core Maths 1 Pagel of 1

Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 5

Question:

Find the following integral:
[ (4x3-3x"%+r) dx

Solution:

J (63 -3x"%+r1)dx
x* x~3

=47, —-3_5 +rx+c

=x*+x " 3+rx+c
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 6

Question:

Find the following integral:

[ (3t2-t=2)dt

Solution:

[ (3t2-t"2)dt
t3 t~1
=33 - -1 *¢
:t3+t_1+c
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 7

Question:

Find the following integral:

( R
| A2-3t"2+1 o
\ )
Solution:
( R
| A2-3t"2+1 o
\ )
t3 t‘l
=275 -3 +t+c
1
T2
=§t3+6t‘§+t+c
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 8

Question:

Find the following integral:

J( l+x‘3\dx

X+ X~ 2 2
\ )
Solution:
( roo 2
| X+X~ 2+Xx" 2 | dx
\ )
x_2 x% x_%
= + — + +C
1 1
2 T
= l)(2+2x§—zx_§+c
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 9

Question:
Find the following integral:

[ (px*+2t+3x~2)dx

Solution:

| (p+2t+3x~2)dx
X2 x~1
=p5 t2Ax+3 ", +c¢C

p
gx5+2tx—3x‘1+c
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 10

Question:
Find the following integral:

[ (pt+c?+px®)dt

Solution:

[ (pt+c2+px®)dt
t4
=p 7 +qt+pit+c
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 1

Question:
Find the following integrals:
(@) | (2x+ 3)x%dx

(22 +3)
) | 2 o

(c) | (2x+3) Zdx
(d) [ (2x+3) (x-1)
(e) ] (2x+3) Vxdx

Solution:

(@) | (2x+ 3)x%dx
= [ (23 +3x?) dx
X x3

=27, +375 +c
1
= 7xt+x3+c

(22 +3)
) ] = o o

(2

=] (2+32)dx
X—l
=2x+3 "] +c

+%}dx

=2x-3X"1l+c
3
or = X- X tc

(c) | (2x+3) 2dx
= [ (&2+1X+9)

X X2

=475 +125 +X+c
4
= 33+ 62+ +cC

] (2x+3) (x-1)
= (2@ +x-3)
:2% + X; -X+cC
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2 1
- =SB4 =y2_
= X7+ 5X 3X+c

(e) ] (2x+3) Vx dx

_

1
2X + 3 ) X 2 dx
3X

or = %ﬁ+2‘{?’+c
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 2

Question:
Find | f(x)dx when f§) is given by the following:

(@ (x+2)?
® (x+ . ) 2
(© (Vx+2)?2
(d) Vx(x+2)

((x+2 )
(e)\ )

) (%X+2\/x)

Solution:

(@) ] (x+2) 2x
=] (®+4x+4) KX
1 4

— =3, =2
—3x+2x+4x+c

1
= 3+ 20 +4x+c

[ (x®+2+x72)dx

1 x~ 1
3 +H2X+ Ty +c

1
13 -1
= 3X +2X-X"1t+¢C

1 1
or = 3x3+ 2~ , +¢

(€ ] (Vx+2) 2x
= [ (x+4Vx+4)dx
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12 X 2
ZEX +4 — +4+cC
3

2

12 8§ 3
= EX+ Exz +4X +C

(d) [ Vx(x+2)dx

o

3 1

: 1)

X2+ 2X2 dx
)

5 3
X2 X2
= —+2— +cC
3 3
2 2
5 4 3
= X2+ FXz2+¢C

or = éﬁ"’ %W+C
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N |-
N |w

+

w s

= 2X X2 +C

4
or =2V x+ §W+c
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 3

Question:

Find the following integrals:

@) | (3\/x+ i\

: )
(2 3

(b) [ \\/X+3x2)dx

ax

© |

(d) J L +3)d<

e (X®+3) (x-1)k

(f) (%+3x\/x}dx

(@ I (x-3) 2dx

(2x+1) 2

() B

(I)I <3+ \/x:6x3 } N

) ] Vx( Vx+3) 2dx

Solution:
( L)
@] | 3Vx+ = | o
\ 2 )
(.2 )
=] | 3&z+x72 | dx
\ J
:3£+% +C
3
2
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3
=2x2-x"1+c

1
or :2{;3— X tc

(2 A

(b) [ L ¢X+3x2)dx

=4x2 +x3+¢C

or =4Vx+x3+c

[FREN)

)
©f | x3+ & |
< )

|
—
TN /N

+4x73 } dx

or = X

= [ (X7 %+x72+3)
x~ 2 x~ 1
=275+ T +X+c

-x"2-x"1+3x+c

1 l
or = - =-7"+X+cC
X2 X

(e ] (+3) (x-1)d
=] (x®-x2+3x-3)

1 1 3
_ta_ 2 22
= X = 53+ X -3x+c

f | (%+3x\/x)dx
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8

+ 5X
6 2

or =4Vx+ 7x2Vx+c

(@) | (x-3) 2dx
=] (x®-6x+9)

1 6
_ =3_ =22
= 3X 2x+9x+c

1
= 33 -3+ +c

2x+1) 2

(
() B

:jx—i(

A2+ 4x + 1

~—
&

or = §ﬁ+ %‘I?’+2\/x+c

1
=3x+2X2 +23+¢C
or =X +2Vx+23+c

) ] Vx( Vx+3) 2dx
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1
—
VR
x
N
+
Q
+
©
X

5
X5 6 X
= — + 7%¥+9— +cC
>
2

N |w

3

2

2 5 3
= x> +32+6x2 +C

or = E1$+3x2+6ﬁ+c
5
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 1

Question:

Find the equation of the curve with the giv%yp e ses through the given point:

dy .

(8) g = 3@+ 2¢ point (2,10)
a 2 .

(b) 5 =43+ = +3;point (1,4)

X3

d 1

(c)ﬁ = Vx+ 3% point (4,11)
& 3 .

(d) & = Vx —xpoint (4,0)

(e)g—i = (x+2) % point (1,7)

X2+ 3

0 % = i point (0,1)

Solution:

dy
() 5, =3¢+ 2

3 2
> y= 33+ Sx@+c

Soy=x3+x2+c

x=2,y=10 = 10=8+4+c
Soc= -2

So equation iy = x3 + x2 - 2

dy 2
=2 _ .3 2
(0) g =4+ £ +3
4 2
> y= x4 ox72+3x+c

Soy=x*-x"2+3x+c
x=1y=4 = 4=1-1+3+cC
Soc=1

So equation ig=x*-x"2+3x+ 1

dy 1
(©) 5 = Vx+ 7%
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3
X3 18
= y:_+43+C
3
2
2.2 14
Soy= 3xz2+ [OX*+cC

2 1
x=4y=11 = 11=7 x2+ [ x#+c

8 2 _1
Soc= 3 - 53 =3
R S S SN
So equationig= 37X 2 + ToX°+ 3
& 3
(d)dx = yx X
1
X2 1
> y=3— -7x+c

2

1
Soy=6Vx~- ;X+c

[y

x=4y=0 = 0=6x2-7 x16+c
Soc= -4

o 1
So equation iy =6 Vx - 5x*-4

dy
() g = (X+2)2=x2+4x+4
1
> y= 3x3+2C¢+4x+c
1

x=1y=7 = 7=§+2+4+c
2

Soczg

1

2
So equation ig = X+ 2x= + 4x + 3

¥ +3 3 1

dy > =
05 = Tr =xz+Xx 2

N o

1

X2
+3— +cC

1

2

I\J|U1|

2 5 1
Soy= gx2 +6x2+¢c

2
x=0,y=1 = 1=737 x0+6x0+c
Soc=1

5

) ) 2 1
So equation of curve is= Tx 2 +6x 2

+1
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Solutionbank C1
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Integration
Exercise E, Question 2

Question:

Pagel of 1

The curveC, with equatiory = f(x), passes through the point (1,2 ) affg)f= 23 - iz Find the equation @ in
X

the formy = f(x).

Solution:

fi(x) = 233 - izzz@—x-Z

-1 1 1

2 X
Sof)= ;x*- 7 +c= Lxt+ L +c

Butf(1) =2

1
So2=3; +1+

1
= c=3
1 1 1
Sofe)= Sx*+ L+ 3
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 3

Question:

. . . dy
The gradient of a particular curve is given y

find an equation of the cun

Solution:
d Vx+3 _E -2
= S =X 2 + 3X
X
1
X~ 5 x~1!
= y= +37_] +cC
1
2
1 2
Soy= -2~ 2-3"l+c= -
x=9,y=0 = 0=-73 -3 +C

2
So equationig=1- 7~ -
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 4

Question:

Pagel of 1

A set of curves, that each pass through the origing equationg = f,(x), y = f,(x), y = f5(x)... where g'(x) =f,_1(%

and f,(x) = X2

(a) Find £(x), f5(x).

(b) Suggest an expression fofx).
Solution:

(@) () = f,() = x2

1
Sot(x) = 33 +c

The curve passes through (0, 0)s$60) =0 = c¢=0.

Sob(x) = 3x°
f5 () = §x3
1
f4x) = 7,x* + ¢, butc = 0 since §(0) = 0.

S0 f(x) = ix“

x3 x4
(b) () = 3.0 = 354

So power ok isn + 1 for f (x), denominator is 3 x 4 x ... up to+ 1:

Xn+l

fi) = 3xax5x.x (h+1)
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Solutionbank C1

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 5

Question:

A set of curves, with equatiolys= f,(x), y = f,(x), y = f5(X) ... all pass through the point (0, 1) and theyratated
by the property f(x) = f, _ ,(X) and f(x) = 1.

Find £,(x), f3(X), f,(X).
Solution:

f,()=f,()=1

=> f,=x+c

Butf,(0) =1 = 1=0+c = c=1
Sof(x) =x+1

fa00 =f,(0 =x+1
1o
=> fy0) = Fx+x+c

Butf;(0) =1 = 1=0+c = c=1

1
Sof(x) = Fx+x+1

1
f, () =30 = 5x%+x+1

13, 1o
=> ()= gxX°+ Tx+x+c

Butf,(0) =1 = 1=0+c = c=1

1 1
Sof() = 5+ X +x+1
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Integration
Exercise F, Question 1

Question:
Find:

@] (x+1) (x-5)d

(b) | (x§+x-§)dx.

Solution:

@] (x+1) (x-5)d
=] (22-3x-5)dx
X3 X2

=273 -3, —X+c

1
+
x
w [N
+
(@]

Nlw wIN

x
w [N

+
(@]
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Integration
Exercise F, Question 2

Question:

The gradient of a curve is given b = x2 — 3x — 32 Given that the curve passes through the poiht, 1) , find
X

the equation of the curve in the foy = f(x).

Solution:

2

f(X)=x2-3- = =x2-3-2x"2

X

X3 X2 x~1
Sofk)= 5 -35 -2, +C

1, 3, 2
Sof)= 3x°— 7x°+ L +c

Butf(l) =

1
Soc = 6

1 3 _
1 = 3—2+2+C—1

o |+~

o 1, 3, 2
So the equation ig= 7Xx° - 7x°+ 7+
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Integration
Exercise F, Question 3

Question:
Find

(@) ] (8x3-6x2+5)dx

( )

(b) [ | 5x+2 xidx.
\ )

Solution:

(@) ] (83 -6x2+5)dx

x4 x3
=87, -673 +X+c

=2 -23+5x+¢C

(

(b) | \5x+2 ) x%dx

)
)

3 1
Bx2 +2x 2 dx
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Integration
Exercise F, Question 4
Question:

. (x+1) (%-3)
Giveny= =, find [ ydx.
Solution:

(x+1) (%-3)
y= v x
y= (2x2—x—3 \ X~ i
3 1 1
y=2x2 —-X2 —=3Xx~ 2
3 1 1
Jydx= [ (ZXE—XE—BX‘ 2 ) dx
5 3 1
X X X
:2_2 - _2 —3_2 +C
3 3 1
2 2 2
4 5 2 3 1
= ”X2 — §x2—6x2 +C
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Integration
Exercise F, Question 5

Question:

d
Given thatﬁ = & - 2t + 1 and thak = 2 whent = 1, find the value ok whent = 2.

Solution:

dx

e GRS |
3 t2

> x=373 -2, +t+c

Sox=t3-t2+t+c
But whent = 1,x = 2.
So2=1-1+1+

> c¢=1
Sox=t3-t2+t+1
Whent=2,x=8-4+2+1
Sox=7
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Integration
Exercise F, Question 6

Question:

1

Giveny = 3x 2 + 2x~

1
2

,x> 0, find [ ydx.

Solution:
(.2 L)
[ydx= | \3xz+2x‘2jdx
3 1
X X
:3_2 +2_2 +C
3 1
2 2
3 1
=2X2 +4x2 +¢C
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Integration
Exercise F, Question 7

Question:
d
Given thatﬁ = (+ 1) 2and thak = 0 whent = 2, find the value ok whent = 3.

Solution:

dx
o = (t+1)2=t2+2t+1

t3 t2
= X= g+2; +t+cC

Butx = 0 whent = 2.

8
So0=73 +4+2+
= Cc= -
1 26
— =342 _ =
Sox = 3t+t+t 3
27 26
Whent:3,x:?+9+3—?

13
Sox—123or3
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Integration
Exercise F, Question 8
Question:

1 1
Giventhaty 2 =x 3 + 3:

2 1

(a) Show thay = x s + Ax 3 + B, whereA andB are constants to be found.

(b) Hence finc | ydx.[E]

Solution:
1 1
(@)yz =x3 +3
(2 )
Soy= |, x3+3 2
\ )
(2] X
Soy= |, x3 ,2+6x3+9
")
2 1
Soy=x3 +6x3 +9
(A=6,B=9)
(2 1 )
(b) Jydx=[ | x3+6x3+9 | dx
\ )

+9X+C
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Integration
Exercise F, Question 9

Question:

1
2

1
Given thaty = 3x 2 — 4x~

(o).
\x>0j.

_—a
(@) Find .

(b) Find | ydx.[EI

Solution:

N -

1
y=3x2 —4x~

d 3
(a) dx = ZX

Yy _ 3
So i 2 X
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Integration
Exercise F, Question 10

Question:
Find | (x§—4) (x‘
Solution:

(2 N[ .
et U

1 1
2 2

- X

= (1—4)(‘
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