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Integration
Exercise A, Question 1

Question:
Evaluate the following definite integrals:
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise A, Question 2

Question:

Evaluate the following definite integrals:

X3+ 232
(a)If( " )dx

(b) J4( Vx-3) 2ix

() [ 8 (x—%)zdx

Solution:

(a)J'13(X:2x )dx

[ 3@+ 2x) dx

() J,4( Vx=3) 2dx
= [ A (x-6Vx+9)d

=JA (x—6x§+9 ) ok
|sz GXS —‘

= | P " + X ‘14
L 5 ]
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise B, Question 1

Question:

Find the area between the curve with equajienf ( x) , thex-axis and the lineg = a andx = b in each of the
following cases:

(@f(x) =3 -2x+2;a=0,b=2
(b)f(x) =x®+4x;a=1,b=2
(©)f(x) = Vx+2x;a=1,b=4

(d)f(x) =7+X%-x2;a= -1,b=2

()

(e)f \X j = %+ \/x;a:j_,b:4

Solution:

@A=],2(3%-2x+2)
33 2x2

= [ 3T tX }02

[X3—X2+2X] 02

(8-4+4) - (0)

8

(b)A= ] 2(5@+4x) dx

I R

|_4 2J1
(e ) (1)
TR ) Tt
=4+8—2%
.
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= [§X2+X2}14
= (§x23+16} - (§+1)
:?+16—§—1
:15+%
=197

(A= ] _2(7+2%-x%)dx

[ 2],

|_7x+x2— RS

( s ) _ 1)
= | 14+4-7 | - -T+1+3
\ )\ *)
8 1
=18- 3 +6-3
9
=24- 7
=21

|78)("2 x% —I 4
= | -2 +T |1
L >
[ 2 2]
= -4X"2+ TX2 4
L A
(2 2 ) 2 )
= —_+_><23 - -4+ 7
k 16 3 ) \ 3)
1 16 2
= - 4+ 3 +4 3
:3%+4_
s
=87
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise B, Question 2

Question:

The sketch shows part of the curve with equagierx (x2 - 4) .
Find the area of the shaded region.

1

L
=7 / \ _.f'; .
!_.f' U .

Solution:

A=T_0x(x®-4)d
=] _0(x®-4x)dx

I I I

|_4 ZJ_Z

I I R
R

(o) (s )
S0 T
-4+8

=4
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise B, Question 3

Question:

The diagram shows a sketch of the curve with eqnatiE 3x + % -5x>0.
X

The regiorR is bounded by the curve, thexis and the lines = 1 andx = 3.
Find the area dR.

YA

Solution:

A=} (3x+ %—5}05(

X

[ 3(3x+6x"2-5)

[(22 et ]

L It

I PSR I

—|_2x 6 SJl
SELTE SO N
:%—17— +11

N
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise B, Question 4

Question:

Find the area of the finite region between the ewrith equatiory = (3-x) ( 1+ x) and thex-axis

Solution:

3-x) (1+x)is N shaped

> x=3, -1
=

A= _3(3-x) (1+x)dx
= [ _B(3+X-x%)dx

e 2]

—|_3X 3] -

_ (M_—} _ ( _3+1+g)
=9+1§

=105
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise B, Question 5

Question:
Find the area of the finite region between the ewrith equatiory = x ( x — 4) 2 and thex-axis

Solution:

y=x(x-4) 2
y=0 = x=0,4 (twice)
Turning point at (4, 0)

AV

ﬂ/\. >
p X

/ 4

Area =[x (x-4) 2dx

= [ o™X (- 8x+16) k
[ oF (3 - 8%+ 16x) dx

I

‘|_4 3 &JO

= (64—§x64+128) —( 0)
:%0r21l
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise B, Question 6

Question:

Find the area of the finite region between the ewith equatiory = x2 ( 2 — x ) and thex-axis

Solution:

y=x(2-x)
y=0 = x=0 (twice), 2
Turning point at (0, 0)

X— — ©o,y— ©
X— ©0,y—> — ©
AY

L2
0 \ X

Area =] &2 (2-x) dx
= [ 2 (22 -x%) dx
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 1

Question:
Sketch the following and find the area of the #nieégion or regions bounded by the curve anc-eas:
y=x(x+2)

Solution:

y=x(x+2)is U shaped
y=0 = x=0, -2

AV

2
/0

Area = - | _ %% (x+2)
= = [ 00+ 2x) dx

T2,

|_3 J—Z

( 1
by e )
TS0y T Ty

L ]
(4

Sy
zgorlé
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 2

Question:
Sketch the following and find the area of the #nieégion or regions bounded by the curve anc-eas:
y=(x+1) (x-4)

Solution:

y=(x+1) (x=-4)is U shaped
y=0 = x=-1,4

AV

A )
Yo

[ 4 (x+1) (x=4) &
=] _A(x2-3x-4)

1
J—l

3~ 2 —X&

= -205

5
So area = 2(@
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 3

Question:

Sketch the following and find the area of the #nieégion or regions bounded by the curve anc-eas:

y=(x+3)x(x-3)
Solution:

y= (x+3)x(x-3)
y=0 = x=-3,0,3

X— 0,y — ©
X— — 0,y—> — ©

AV

-3/

M\

/ 0
[ydx= | (x3—9x ) dx = [

Y (m 9
0)_\4_2
L )
\

[ dydx = (87 > X9 | -
81
4

[ _ Pydx =

TN

)

=5 or 4g

[y

81
So area = +
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 4

Question:

Sketch the following and find the area of the #niégion or regions bounded by the curves and-thes:
y=x*(x-2)

Solution:

y=x*(x-2)

y=0 = x=0 (twice), 2

Turning point at (0, 0)

X— 0,y — ©
X— — 0,y—> — ©

AV

Area = - [ 22 (x-2)
= - [2(®-22) dx

S
= |_4 3X3Jo
( w
o (w2 Y ()
IR I W
L J
(1)
RN
zgorlé
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise C, Question 5

Question:

Sketch the following and find the area of the #nieégion or regions bounded by the curve anc-eas:
y=x(x-2) (x-5)

Solution:

y=x(x-2) (x-5)

y=0 = x=0,2,5

X— 0,y — ©

X— — 0,y—> — ©

AY

0/\/,
/2\/5""

[ydx= [x(x®-7x+10)ck= | (x3-7x2+ 10x) dx

x*
r - §x3+5x2 —I

Sl ]

[ 2ydx = (%—%xmzo} - ( o) =24 5;6 =5

[ dydx = (%’—%x125+125} —( 5%} =—1§
1 3 1

So area :% +1§ :2};
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 1

Question:

The diagram shows part of the curve with equagiernx? + 2 and the line with equation= 6. The line cuts the curve at
the pointsA andB.

VA

Y

0

(a) Find the coordinates of the poidtsindB.
(b) Find the area of the finite region boundecAB and the curvi

© Pearson Education Ltd 2C
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 2

Question:

Pagel of 1

The diagram shows the finite regid®,bounded by the curve with equatips 4x — x2 and the ling/ = 3. The line cuts

the curve at the poin#s andB.

Vi

=y

\
I\I\I'\n
/ 4
0 \

||III
(a) Find the coordinates of the poitandB.

(b) Find the area R.

Solution:

() A, B are given by
3=4x-x2

X2 -4x+3=0

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

SoAis (1, 3) andBis (3, 3)

(b) Area =] 3[ (4x-x?) —3]dx
= [ 3 (4x-x-3) K

_( Yoo )
= 18970 - 275 -3
L,
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 3

Question:

The diagram shows a sketch of part of the curvh aguatiory = 9 — 3x - 5x2 — x2 and the line with equation
y = 4 - 4x. The line cuts the curve at the poidt§ — 1, 8) andB (1, 0).

-t

y=4—-4dx

Find the area of the shaded region betwAB and the curwvi

Solution:

Area =| _ 1 (curve - line ) &
=] _9-X-5-x3- (4-4) ]dx
[ _ (5 +x=5x2-x3) dx

2 X
) [5“}
JCRRINEEER)
“10-
20 2
= Sor67;

3 3
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 4

Question:
Find the area of the finite region bounded by theve with equatioly = (1-x) (x+3) and the liney =x + 3.
Solution:

y=(1-x) (x+3)is N shapedand crosses thaxis at (1,0)and ( -3,0)
y = X + 3 is a straight line passing through ( —3,0) andjo0

\ &

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

Intersections when

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

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

0= -x(x+3)

x= —-30r0

Area =] _O[ (1-x) (x+3) - (x+3) Jdx

=] _9(-x2-3x)dx

I S TP
|_ 3 2 J_S
() (o)
) U2
:%or§0r45
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 5

Question:

Pagel of 1

The diagram shows the finite regid®,bounded by the curve with equatipr x (4 +x) , the line with equation

y = 12 and theg-axis.

VA

7

(a) Find the coordinate of the poiatwhere the line meets the curve.

(b) Find the area (R.

Solution:

(a)Ais given by
x(4+x) =12

X2+ 4x-12=0
(x+6) (x-2) =0
x=20r -6
SoAis (2, 12)

(b) Ris given by taking| 02x (4 +x) dxaway from a rectangle of area 12 x 2 = 24.

So area oR
=24 - [ 2 (X +4x) dx

+ X2

(& )
=24 - - +8
*L 378
32
=24 - 3
40 1
:§0r13§
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 6

Question:
The diagram shows a sketch of part of the curvk aguatiory = x2 + 1 and the line with equation= 7 - x. The finite

regionR, is bounded by the line and the curve. The fire@ionR, is below the curve and the line and is boundethb
positivex- andy-axes as shown in the diagram.

VA

.-“H y=xt+

(a) Find the area d@®,.

(b) Find the area dR,.
Solution:

(a) Intersections when
7-x=x2+1
0=x2+x-6
0= (x+3) (x-2)
x=2o0r -3

(@) Area ofR is given by | _ 2[7 - x~ (x?>+1) ]dx
= | _2(6-x-x%)dx

2 x3
6X_?_€} —32

x

a8 ) 9 21 )
= 12_2_3}_k_18_2+3}
3
=2 6
5
(b) Area ofR, is given by | 2 (X% + 1) dx + area o 2 7
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 7

Question:

2
The curveC has equatiog = x s — —2— + 1.

w |~

X

(a) Verify thatC crosses thg-axis at the point (1, 0).
(b) Show that the poir& (8, 4) also lies of.

(c) The poinB is (4, 0). Find the equation of the line throuh
The finite regiorR is bounded by, AB and the positive-axis.

(d) Find the area (R.

Solution:

2
(@x=1y=1-7+1=0
So (1, 0) lies oI

2
3

2
- 2 +1=2-3+1=4
8

(b)x=8,y=8

w |-

So (8, 4) lies oI

(c)Ais (8, 4) andB is (4, 0)
4-0
Gradient of line througiAB is 3 _, = 1.

So equationig-0=x-4,i.ey=x-4

(d) AV i
{some sort of curve)

e
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-, ————

. B
The area oR is given by | 18 (curve) & — area of 44—

:118|x§—i+1 | k- 3 x4x4
1
\ 3 )
|73 5 ZX§
= | 5x3- +x | -8
2
L 5
= — x32-3%x4+8 - - -3+1 -8
& j (e
=%—4+2—8

1
(o6}
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 8
Question:

The diagram shows part of a sketch of the curvh aduatiory = 32 + X.
X

1
The pointsA andB havex-coordinates, and 2 respectively.

VA

0

1
2

Find the area of the finite region betweAB and the curwi

Solution:
[ (2 ) ]
Area =| 12 | line AB- < +x dx
= | \e ") ]
. (l l\\ . ( 1\
Ais 5,875 andB is 2,25
\ 22 L")
Gradient = -2 = -4
=
2
1 ( Y 1
So equationig-275 = -4 \x—z ) ,ley=1075 - &
IV o)
Area-J%2 k102 - 5 — 2x 2)dx
[ 2 s, 2],

e s, 2],
B 2 N
= (21—10+1) - (% -2 +4)
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=12-83

3
=375 or3.3750r3.38(3s.f)
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Edexcel Modular Mathematics for AS and A-Level
Integration

Exercise D, Question 9

Question:

1
The diagram shows part of the curve with equagier8 \ x — @ + 4 and the line with equatign=4 - 7 x.

VA

(a) Verify that the line and the curve cross atpgbmt A4, 2).

(b) Find the area of the finite region boundedhmsy ¢urve and the lir

Solution:

N O
(@x=4inline givey =4 - 5 x4=2

x=4incurve givey=3x V4-{64+4=6-8+4=2
So (4, 2) lies on line and curve.

(b)Area:I04[3x§—X%+4_ (4—%x) }dx
:JO4[3XE—XZ+%x)dX
|_3X2 xg £—|
= | ; _T+4 |04
Lz 2
3 5 2
= [2)(2—§X2+7}04
( Yoo )
= | 2x8-37 x32+4, - 0
(TR U
%
=20- 7
36
= gor7.2
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise D, Question 10

Question:

VA f
' |

[

[4(2,24)

R, R,

f 0 B (b, 0) X

The sketch shows part of the curve with equagiernx? ( x + 4 ) . The finite regiomR, is bounded by the curve and the
negativex-axis. The finite regiom, is bounded by the curve, the positivaxis andAB, whereA (2, 24 ) andB

(b,0) .

The area oRl = the area 0IR2.
(a) Find the area d&;.

(b) Find the value ch.

Solution:

@y=x*(x+4)
y=0 = x=0 (twice), -4
Area ofR is [ _ 0 (x3+ 4x?) dx

=[§+§X3}—40
(Y (A )
L) T
s+ 8 64 1
= 1= 3 = zor2lg
A
24
(h=2) B

(b) Area ofR, is | 2 (x3 + 4x?) dx + area o
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=[§+ x3}02+12(b—2}
NI I A R
LSRRI A e A
—14§+12b—24

=—9§+12b

1 1
Area ofR,=areaoR;, = -93 +12b=21§

2 5
S01d=3037 = b=2730r256(3s.f)
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 1

Question:

L ox:

x“+ 1

Copy and complete the table below and use theziaperule to estimatd 13

X 1 15 225 3
y= >(2110.5 0.308 0.138
Solution
x=2,y=0.2;x=3,y=0.1
h=0.5
SoA= % x 0.5 [ O.5+2( 0.308+0.2+O.13% +0%
= % |_ 1.892—|
L J
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 2

Question:

Use the table below to estima,fqz-f’\/ (2x-1) dxwith the trapezium rule:

X 1125 1.5 175 2 225 25
y=+ (2x-1) 11.2251.4141.5811.7321.871 2

Solution:

L0 h

A= % x 0.25 |_ 1+2 \ 1.225+1.414+1.581 +1.732 + 1.831 +}2

o |+

[ 18.646 }

2.33075
2.3 (3s.f.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 3

Question:

Copy and complete the table below and use it, begatith the trapezium rule, to estima\ft%2 V(3 +1) ok:

X 005 1 152
y=+ (x3+1) 11.0611.414

Solution:
x=15y= 1+ (1.5+1) =2.09165 ... or2.092(4s.f)

x=2,y=+V (22+1) =3
[2V (®+1)

! [ ( \ %
~ 2 x05, 1+2, 1061+1.414+2092  +
? L \ )
1 [ |
= 7 13.134
*L ]
= 3.2835
=3.2¢(3s.f.
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Solutionbank C2
Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 4

Question:

(a) Use the trapezium rule with 8 strips to estmlb522de.

(b) With reference to a sketch pE 2X explain whether your answer in part (a) is an vestimate or an overestimate of
[ 22dx.

Solution:

h=0.25

x0025 05 0.75 1.01.25 15 1.75 2.0
y 11.1891.4141.6822 2.3782.828 3.364 4

| 22¥dx

~ 7 x0.25

N |-

L
[ gy |

|_ 34.71 J

(
\

1.189 +1.414 +1.682 + 2 + 2.378 + 2.828 + 3.3}4

L+ |
N

o |+

= 4.33875
= 4.34 (3s.f)

AV

_____

>y

(b)
Curve bends beneath straight line of trapeziuntegmerzium rule wilover estimate.

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 5

Question:

Use the trapezium rule with 6 strips to estiméEé N
(x*+1)

Solution:

h=0.5

x005 1 15 2 25 3
y 10.894 0.707 0.555 0.447 0.371 0.316

1
A= 5 x05 [ 1+2 ( 0.894 + 0.707 + 0.555 + 0.447 + 0.3;}1 + 0.3}6

-3 [ 7.264}

1.81€0r 1.82 (3 s.f
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 6

Question:

The diagram shows a sketch of part of the curvhk edgfuatiory = X> =2,

X+2

VA

1 0 I

(a) Copy and complete the table below and userdpezrium rule to estimate the area bounded byuheecthex-axis
and the linex= — 1 andx = 1.

X -1-06-020206 1

1

y=——1 0.714 0.385 0.333
X+ 2

(b) State, with a reason, whether your answer ih(pgis an overestimate or an underestin

Solution:
(a)h=0.4
1
x= -02y= 75 =055 .. =0.556(3d.p.)
1
x=02y= 5, =04545 .. =0.455(3dp.)

area= % x 0.4 [ 1+2 ( 0.714 + 0.556 + 0.455 + 0.38} + 0.33}

(b) Curve bends down below the straight lines efttiapezia so trapezium rule will give over estimate.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 7

Question:

(a) Sketch the curve with equatigr X3 + 1, for — 2 <x < 2.

(b) Use the trapezium rule with 4 strips to estirthe value of] _ 11 (x3+1) .
(c) Use integration to find the exact value Jof 11 (x3+1) .

(d) Comment on your answers to parts (b) ant

Solution:

(@)y = x3 + 1is a vertical translation ( +1) gf=x3

Y

p

‘}sz?—l_]

Y

(b)h=05
Xx -1 -05005 1
y 0O 0.87511.1252

Cal ) [ oua! -

1 Kx3+1jdxz%xo.5|_ O+2\ O.875+1+1.125) +2J

FN
=1
L0 |

)
)

Vo
©_, kx 1)dx—|_

Ll ke

R P
J—l \4

EN I

+1 —( —1) =2

Pagel of 1

(d) Same. Curve has rotational symmetry of ordab@ut (0, 1) and trapezia cut curve above and bsjoametrically

© Pearson Education Ltd 2C
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Solutionbank C2
Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 8

Question:
Use the trapezium rule with 4 strips to estimhg v (3*-1) .
Solution:

h=0.5
x005 1 15 2
y 00.856 1.414 2.048 2.828

[ 2+ (3x_1 } X ~ %xO,S[ 0+2( O.856+1.414+2.04% +2.82}

ENE I

[ 11.464 }

= 2.866
=2.87(3s.f.
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 9

Question:

The sketch shows part of the curve with equagien Xi X =z 0

VA

\

X

dx

(a) Use the trapezium rule with 6 strips to estbnb{gs wt 10X

(b) With reference to the sketch state, with ageawhether the answer in part (a) is an overestirmaan
underestimat

Solution:

(a)h=05
x005 1 152 25 3
y 00.3330.50.6 0.667 0.714 0.75

L0
\

(32~ >x05! 0+2
0 x+1 2 I_

af ]

= 6.378
4
L ]
= 1.5945
=1.59 (3 s.f)

0.333+ 0.5+ 0.6 + 0.667 + 0.71) + 0.7}

(b) Curve bends outwards above straight linesagfezia so trapezium rule is underestimate.
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise E, Question 10

Question:
(a) Use the trapezium rule withstrips to estimated 02 Vx dxinthe cases () n=4 (i) n=8.

(b) Compare your answers from part (a) with thecexalue of the integral and calculate the peragg&rror in each
case

Solution:

(@) ()h=0.5

x005 115 2
y 00.70711.225 1.414

fz\/x dlexo.5|_ O+2( 0.707+1+1.225\\ +1.41—| él_ 7.27 =1.8195
0 2 X 05 0% ) T 7|
1
(iyh= 3
1 2 4 5
XOE 3 13 3 2

y 00.5770.8161 1.1551.291 1.414

[ 24 x dx= 2.z |_ 0+2 ( 0.577 +0.816 + 1 + 1.155 + 1.29 +1.41—| 1:|_ 11.092
0 2" 5| L f 6
=1.8486
(b) | g2Vx dx= [ §x§ } 0= (éxzw ) - (o) =§x/2=1.8856
100 ( g \2-1.8195)
(i) % error = 4 =351 %
-2
3
100 ( % \2-1.8486)
(i) % error = =1.96 %

4
-2
3

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise F, Question 1

Question:

The diagram shows the curve with equatjon5 + 2x — x2 and the line with equation= 2. The curve and the line
intersect at the points andB.

/R\
S

|1
/ L =5+ 2y —x*

(a) Find thex-coordinates oA andB.
(b) The shaded regidRis bounded by the curve and the line. Find tha af&.

[E]
Solution:

(@)2=5+X-x2
= xX-2x-3=0
=> (x-3) (x+1) =0
= x=-1@A),30B)

(b) Area ofR= [ _ 3(5+2x-x2-2)
=] _3(3+X-x%)dx

I IR S

S

= (9+9—§} - ( —3+1+§)
=9+2- %

=107

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise F, Question 2

Question:

The diagram shows part of the cu@avith equatiory = x3 — 9x2 + px, wherep is a constant. The lirehas equation
y + 2x = g, whereq is a constant. The poiAtis the intersection df andl, andC has a minimum at the poiBt Thex-
coordinates of andB are 1 and 4 respectively.

VA | C
|
J'Ia.... 4 /"_"mm__%_q__-_.‘--./f
f B
I."'III R \
II \\ >
O T~ X

(a) Show thap = 24 and calculate the value af

(b) The shaded regidRis bounded by, | and thex-axis. Using calculus, showing all the steps inrpwarking and
using the values qf andq found in part (a), find the area Bf

[E]
Solution:
(@) Wherx = 1:q - 2x = x3 - 9x2 + px
= -2=1-9+p
=> q+6=p®
dy
Whenx=4: - =3 - 18+p=0

= 48-72+p=0
> p=24
Substitute intdD: q=p - 6 = 18
(b) Line isy = 18 — X

SoAis (1, 16) and the line cuts tkeaxis at (9, 0)
Area ofRis given by

16

[t (@ - 9x% +24x) dx + area of « F3 .
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X

= [?‘%X?’* %ijol“”%xsxls
X

= [7—3(3+12x2—‘01+64

= (%—3+12) - ( O} + 64

I
=737,

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise F, Question 3

Question:

1
2

The diagram shows part of the cu@avith equationy = f ( x) , where f§) = 16x~ 2 +x 2, x> 0.

Vi

0 1 2 %

(a) Use calculus to find thecoordinate of the minimum point @, giving your answer in the forinV 3, wherek is an
exact fraction.
The shaded region shown in the diagram is boungié€g] thex-axis and the lines with equatiors 1 andx = 2.

(b) Using integration and showing all your workifigd the area of the shaded region, giving yowwaer in the form
a+ b+ 2, wherea andb are exact fractions.

[E]
Solution:
@ f’ (x) :—8x‘§+§x§
[ \\ 3 1 16
f’ | X | =0 = 2 = EX;OI’XZZ
3
L) X3

file://C:\Users\Buba\kaz\ouba\C2_11 F 3.t 3/10/201:
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( 2 A 2 )
= 32V2+ - x 22 - 32+ T
\ ® )\ )
168 162
=5 V2- %
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise F, Question 4

Question:

Y-

(o2 )
(a) Find | KX2_4J \x

_1j

(b) Use your answer to part (a) to evaluate
G AN
[ x2-4 X" 2-1 | .
SN )\ Y

giving your answer as an exact fraction.

[E]

N |-

oX .

Solution:
@ () () IPIVEE I SUNIFSPR S
(. Y[ . ) o2 ) .
J | xz-4 | | x2-1 | k=8x- —> - —Z +c=5x-8xz - ;X2 +¢C
1 3
\ )\ ) A
(2 Y (. =2 )
)[4 x2-4 X2 -1 ;| &
SN )\ )
[ oz ]
= |_5x—8x2— 3X 2 J14
= (ZO—SXZ—é XQ) - (5—8—%)
16 2
:4—?+3+§
H
=7 - 3
7 1
= jor23
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Pagel of 1

The diagram shows part of the curve with equajienx® — 6x2 + 9x. The curve touches theaxis atA and has a maximum turning

Integration
Exercise F, Question 5
Question:
point atB.
Vi |
B /
/R /
R T
/! T ] / -
() A X

(a) Show that the equation of the curve may betevriasy = x ( x — 3 ) 2, and hence write down the coordinateé\of

(b) Find the coordinates &

(c) The shaded regidRis bounded by the curve and theaxis. Find the area &.

[E]
Solution:

(@ (x-3)2=x2-6x+9
Sox(x-3) 2=x3-6x2 + XX

y=0 = x=0]ie. (0, 0)]or 3 (twice)
SoAis (3, 0)

dy
(b) g =0 = 0=3-1X%+9

> 0=3(x2-4x+3)
> 0=3(x-3) (x-1)
=> x=1lor3
x = 3 atA, the minimum, s® is (1, 4)

(c) AreaofR= [ 3 (x® - 6x% + 9x ) dx

= | 2 -3+ %xz | 3

L* 1°
A
\

(ﬂ—zxz7+2><9 -
L 27
3

2

0

)
)

6
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise F, Question 6

Question:

1 1
2 3

Giventhaty 2 =x 3 + 3:

2 1
(a) Show thay = x s + Ax 3 + B, whereA andB are constants to be found.

(b) Hence find] y dx.
(c)Using your answer from part (b) determine thaatxalue of | Bydx.

[E]
Solution:

2
3

w |~

(@)y = kx§+3)2:x +6x3+9 (A=6,B=9)

() [ By dx= [ %x
(2 0 )
)

= \5><32+; x 16 + 72
3

%8 9
. +135- 3

1
=149 1o OF 149.1
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise F, Question 7

Question:

1 1
Considering the functiop= 3x 2 — 4x~ 2, x> 0:

-2
(@) Find "~ .
(b) Find [y dx.

(c) Hence show thaf 13y dx = A + BV 3, whereA andB are integers to be found.

[E]
Solution:

i

1
(@y=3x2 —4x~ 2

dy 3 1 1 3
K:Ex‘z+;x4x 2
dy 3 1 3
K—Ex'2+2x'2
(.2 1)
(b) [ydx= | \3xz—4x‘2}dx
3 1
x5 x5
= - +C
3 1
2 2
3 1
=2X2—-8Xxz2 +¢C
[ 1]
(©) | Bydx = |_2x2—8x2J13

(2x3V3-8V3) - (2-8)
-2V3+6
6-2V3

© Pearson Education Ltd 2C
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Integration
Exercise F, Question 8

Question:

The diagram shows a sketch of the curve with eqogtie 2x — x2 and the linéDN which is the normal to the curve at
the originO.

Va

i

(a) Find an equation @N.
1
(b) Show that the-coordinate of the poiriti is 25 and determine igscoordinate.

(c) The shaded region shown is bounded by the camdehe lin€ON. Without using a calculator, determine the area of
the shaded regic

Solution:

(8)y= 2=

& _

x -2 X

Gradient of tangentat (0, 0) is2.
1

Gradient ofON = - 2

1
So equation 0ONisy = — 7xory +x=0

(b) N is point of intersection dDN and the curve, so
1

L Sy =9y — 2
2x-2xx

file://C:\Users\Buba\kaz\ouba\C2_11 F 8.t 3/10/201:
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1
(c) Area =[ 2 *(curve - line) o
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise F, Question 9

Question:

VA

=y

0 12

The diagram shows a sketch of the curve with eqgnati
1 3

y=1X2 -xz2for0 < x < 12.

3 S
(a) Show that:% =5X7 2 ) .

(4—x

(b) At the pointB on the curve the tangent to the curve is partalléhex-axis. Find the coordinates of the pdiht

(c) Find, to 3 significant figures, the area of fimite region bounded by the curve and xha&xis.

[E]

Solution:
1 3
@y=1%2 -x 2
dy 1 3 1 1
§=6x‘ 2= TX2= X7 2 (4—x }

dy
(b) =0 = x=4,y=12x2-2=16
SoBis (4, 16)

(c) Area =] 12 (12x§ —xg ) dx
[
L

N o

3
12x , X

N | w
I\J|U1|
1
=
N

file://C:\Users\Buba\kaz\ouba\C2_11 F 9.t 3/10/201:
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NG S
L =0
(o1

= 133.0215
=133 (3s.f.
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Integration
Exercise F, Question 10

Question:

The diagram shows the cur@with equatiory = x ( 8 —x) and the line with equation= 12 which meet at the points
L andM.

VA

N7 AN

()

(a) Determine the coordinates of the pdiht

(b) Given thaiN is the foot of the perpendicular frodhon to thex-axis, calculate the area of the shaded regiontwikic
bounded byNM, the curveC and thex-axis.

[E]
Solution:

(@x(8-x) =12
> &-x=12
> 0=x2-8+12
=> 0=(x-6) (x—-2)
=> XxX=20r6
M is on the right of, soM is (6, 12)

(b) Area =] B (8x—x?) dx
X3

(4x64—5712) - ( 4X36—%)

2
256 - 1705 - 144 + 72
_qat
=133

© Pearson Education Ltd 2C
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Integration
Exercise F, Question 11

Question:

The diagram shows the lie= x — 1 meeting the curve with equatigre (x—-1) (x—-5) atAandC. The curve
meets thec-axis atA andB.

rlL "_‘

K

(a) Write down the coordinates AfandB and find the coordinates @f

(b) Find the area of the shaded region boundetidyirie, the curve and tix-axis

Solution:

(@)Ais (1,0) Bis (5,0)
x-1=(x-1) (x-5)
> 0=(x-1) (x-5-1)
= 0= (x-1) (x—-6)

> x=1,6
SoCis (6, 5)
AV

a
-
-
-

5
\ >
PF'N/S 6 ¥

Shaded region ig > (x-1) (x-5)dx= |5 (x>-6x+5) dx

(b)

file://C:\Users\Buba\kaz\ouba\C2_11 F 11.i 3/10/201:
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5
Al
Required area = area | 6 FS(x®-6x+5)

1

3
= %x5x5— [Xg - %2 + 5% JS

N— —
L 1

=12%—[ (ZTla—SXS6+30} —(% -75+ 25
1 2
=127 +6-50+ 413

1
=105
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Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise F, Question 12

Question:

Vi
/X

x’f \

/
i

A o
/ 0 D\ =

Pagel of 2

A andB are two points which lie on the cur@ with equatiory = — x2 + 5x + 6. The diagram show8 and the lind

passing through andB.

(a) Calculate the gradient Gfat the point wherg = 2.

The linel passes through the point with coordinates (2n8)is parallel to the tangent @at the point wherg = 2.

(b) Find an equation of

(c) Find the coordinates &f andB.

The pointD is the foot of the perpendicular frdgon to thex-axis.

(d) Find the area of the region bounded®yhex-axis, they-axis andBD.

(e) Hence find the area of the shaded region.

[E]
Solution:

d
(@5 = -X+5

Whenx = 2 gradientofCis -4 +5=1
(b) Equationof isy-3=1(x-2) i.ey=x+1

(c)Ais(-1,0)

B is given by

X+1= —-x2+5x+6
X2—4x-5=0
(x=-5) (x+1) =0
x=—-1lor5
SoBis (5, 6)

(d)Area =] 5 ( —x2+5x+6)dk
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= T + 30
=507%
AV
B
F
/o D \ X
(@)

Required area is (d) - trapeziW®&EBD

1
Area of trapezium =7 x5 x K 1+ 6) =
. 5 1 1

Shaded region =5 -1T =33

© Pearson Education Ltd 2C
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Solutionbank C2

Edexcel Modular Mathematics for AS and A-Level

Integration
Exercise F, Question 13

Question:

VA

The diagram shows part of the curve with equagierp + 10x — x4, wherep is a constant, and part of the lineith
equationy = gx + 25, whereq is a constant. The lidecuts the curve at the poimsandB. Thex-coordinates oA andB
are 4 and 8 respectively. The line througparallel to thex-axis intersects the curve again at the pGint

(a) Show thap = — 7 and calculate the value @f
(b) Calculate the coordinates ©f

(c) The shaded region in the diagram is boundeithdyurve and the lin&C. Using algebraic integration and showing
all your working, calculate the area of the shacbggion.

[E]

Solution:

(a) UsingA which lies on line and curveg4+ 25 =p + 40 — 16
ie.g=p- 10

Using B which lies on line and curveq8 25 =p + 80 — 64
ie.&g=p-9@

Solving@ -® = 49q=-8 = q= -2
Substitute intdD = p=1+4q= -7

(b) AtA,y=4q+ 25 =17
SoC s given by

17= -7+ 1&x - X2
X2—10x+24=0
(x-6) (x-4) =0
x=4,6

SoCis (6, 17
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17

(c)Area =[ 8( -7+ 1x-x?)dx - areao 2

= [ - 7x+5x% - §x3 }46—34

 easo-7a) o opige® )
\ )\ > )

=%0r1%
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