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KS5 "Full Coverage": Integration (Year 2)

This worksheet is designed to cover one question of each type seen in past papers, for each A
Level topic. This worksheet was automatically generated by the DrFrostMaths Homework
Platform: students can practice this set of questions interactively by going to
www.drfrostmaths.com, logging on, Practise — Past Papers (or Library — Past Papers for
teachers), and using the ‘Revision’ tab.

Question 1
Categorisation: Integrate exponential terms.

[OCR C3 June 2011 Q1i] Find

f 6€2x+1dx
.......................... +c
Question 2
Categorisation: In general, integrate expressions of the form f'(ax + b)
Determine the following, using ¢ as your constant of integration.
f sin(3x) dx
Question 3
Categorisation: Appreciate the need to expand and simplify to integrate some
expressions.
[OCR C3 June 2016 Q2i] Find
1\ 2
f (2 - —) dx
X
.......................... +c
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Question 4
Categorisation: Split fractions in order to integrate.

[Edexcel A2 SAM P1 Q4] Given that a is a positive constant and
2at 41
f —dt=In7
a t

show that a = In k , where k is a constant to be found.

Question 5
Categorisation: Integrate expressions of the form (ax + b)" where n is negative or
fractional.

[Edexcel C4 June 2016 Q7a] Find
3
f(Zx — 1)2dx

giving your answer in its simplest form.

.......................... +c
Question 6
Categorisation: Rewrite expressions in the form (axi py as (ax + b)™™ in order to
integrate.
Find

7=
— dx
5¢ -1
.......................... +c
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Question 7
Categorisation: Integrate common trig expressions.

Determine [ tan %xdx

Question 8
Categorisation: As above.

Determine [ sec 23xdx

Question 9
Categorisation: As above.

Determine [ cosec?xdx

Question 10
Categorisation: Integrate sin?x and cos?x.

Determine [ sin ?xdx

Question 11
Categorisation: Integrate a* for some constant a.

Determine [ 3*dx
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Question 12
Categorisation: Integrate by inspection.

Integrate the following, using ¢ as your constant of integration.

fxe"‘zdx

Question 13
Categorisation: Integrate by inspection, appreciating that [ %dx =Inf(x)+c

. X
Determine [ —— dx

.......................... +c
Question 14
Categorisation: Integrate by splitting into partial fractions.
[Edexcel C4 June 2016 Q6i]
Given thaty > 0, find

3y—4
J5eem®
yBy +2)
.......................... +c
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Question 15

Categorisation: Integrate by inspection for expressions of the form

(ax+b)n

[Edexcel C4 June 2014 Q6ii] Find

—8 d
f x—13 "

1
where x > -

Question 16

Categorisation: Appreciate the difference in techniques between integrating i and
. .1

integrating —

[Edexcel C4 June 2012 Q1bi Edited]

1 3 3

=X 3x—1 Grx-172

fe) = x(3x — 1)2

Find [ f(x)dx .

.......................... +c
Question 17
Categorisation: Integrate by parts.
[Edexcel C4 June 2014 Q6i] Find
f xe**dx
[xe™dx = i, +c
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Question 18
Categorisation: Definite integration by parts.

[Edexcel C4 Jan 2011 Q1] Use integration to find the exact value of

T

2
f x sin 2xdx
0

Question 19
Categorisation: Definite integration by parts to find an area.

[Edexcel A2 Specimen Papers P1 Q7]

N 1

/_/"

0 |

=¥

Figure 4
Figure 4 shows a sketch of part of the curve with equation y = 2e%* — xe?* , x € mathbb R

The finite region R, shown shaded in Figure 4, is bounded by the curve, the x -axis and the y
-axis.

Use calculus to show that the exact area of R can be written in the form pe* + q , where p
and g are rational constants to be found.

(Solutions based entirely on graphical or numerical methods are not acceptable.)
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Question 20
Categorisation: Integrate In x

Integrate the following, using ¢ as your constant of integration.

J In (x)dx

Question 21
Categorisation: Integrate by parts involving In x.

[Edexcel C4 June 2012 Q7b]

yib

ol

Figure 3

1
Figure 3 shows a sketch of part of the curve with equation y = x2 In 2x .

The finite region R, shown shaded in Figure 3, is bounded by the curve, the x -axis and

thelinesx =1 andx = 4.

1
Find [ xz In 2xdx
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Question 22
Categorisation: As above.

[Edexcel A2 SAM P1 Q14c]

Vi

=Y

o 1 3

Figure 4

Figure 4 shows a sketch of part of the curve C with equation

_ x%inx

—2x+5, x>0

The finite region S, shown shaded in Figure 4, is bounded by the curve C, the line with
equation x = 1, the x -axis and the line with equation x = 3

Show that the exact area of S can be written in the form % + Inc,wherea, b andc are

integers to be found.

Question 23
Categorisation: Integrate by parts twice.

[Edexcel C4 June 2013 Q1a]

Find [ x%e*dx
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Question 24
Categorisation: Integrate by parts where the technique would infinitely loop.

Determine [ e* sin xdx

Question 25
Categorisation: Integrate by substitution to determine an area.

[Edexcel C4 Jan 2013 Q4c]

VA
- R
, -
0 ] 4 X
Figure 1
Figure 1 shows a sketch of part of the curve with equation y = ﬁ; . The finite region R,

shown shaded in Figure 1, is bounded by the curve, the x -axis, the line with equation x =
1 and the line with equation x = 4.

Use the substitution u = 1 + +/x to find, by integrating, the exact area of R.
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Question 26
Categorisation: Integrate by substitution.

[Edexcel C4 June 2010 Q2 Edited]

Using the substitution u = cos x + 1, or otherwise, to find the exact value of

3

2

f e €05 **1 gin xdx
0

Question 27
Categorisation: Definite integration by substitution when the substitution is not

iven.
[Edexcel A2 Specimen Papers P1 Q12 Edited]

Show that

z sin20
f—d6=2+aln2
o 1+ cos@

where a is a constant to be found.
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Question 28

Categorisation: As above.
[Edexcel C4 June 2016 Qé6iia]

Use the substitution x = 4 sin %6 to show that

3
X
f ’ dx=/1f sin 260d6
o V4—x 0

where 1 is a constant to be determined.

wix

Question 29

Categorisation: As above.

[Edexcel C4 Jan 2010 Q8a]

Using the substitution x = 2 cos u, or otherwise, find the exact value of

V2o q
[
1 x%2V4 — x2
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Question 30
Categorisation: As above.

[Edexcel C4 June 2013(R) Q3] Using the substitution u = 2 + v/2x + 1, or other suitable
substitutions, find the exact value of

4
1
p——
0 2++vV2x+1

giving your answer in the form A + 2 In B, where A is an integer and B is a positive constant.

Question 31
Categorisation: Parametric integration.

[Edexcel A2 Specimen Papers P2 Q10b Edited]
Vo

R
o In2 In4

Figure 4

Figure 4 shows a sketch of the curve C with parametric equations

2
t>——-

x = In(t+2), y=t+—1, 3

The finite region R , shown shaded in Figure 4, is bounded by the curve C , the line with
equation x = [n 2, the x -axis and the line with equation x = In 4

Use calculus to find the exact area of R .
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Question 32
Categorisation: As above.

[Edexcel C4 Jan 2010 Q7b Edited]

..I'I

.

&
<

Figure 2

x=5t2—4, y=t(9-1t?

The curve C cuts the x -axis at the points A and B . The x -coordinate at the point A is —4

and the x -coordinate at the point B is41.

The region R, as shown shaded in Figure 2, is enclosed by the loop of the curve.

Use integration to find the area of R.
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Question 33

Categorisation: Parametric integration involving an a* term.

[Edexcel C4 Jan 2013 Q5d Edited]

¥ 4+

Figure 2

"

Figure 2 shows a sketch of part of the curve C with parametric equations

The curve crosses the y -axis at the point A and crosses the x -axis at the point B .

The point A has coordinates (0,3) and the point B has coordinates (1,0) .

The region R, as shown shaded in Figure 2, is bounded by the curve C, the line x = —1

and the x -axis.

Use integration to find the exact area of R.
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Question 34
Categorisation: Solve a differential equation.

[Edexcel C4 Jan 2010 Q5b Edited]
Itisgiventhatfgi—%dx=9x+6lnx+c, x>0.

Giventhaty = 8 atx = 1, solve the differential equation

1
dy (9x+6)y3
dx X

giving your answer in the form y? = g(x) .

Question 35
Categorisation: As above, but using trig functions.

[Edexcel C4 June 2014 Q6iii]
Given thaty = % atx = 0, solve the differential equation

d_y = e* cosec 2y cosec
dx y y
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Question 36
Categorisation: As above.

[Edexcel C4 June 2012 Q4] Giventhaty = 2 atx = %, solve the differential equation

dy 3
dx  ycos2x

Question 37
Categorisation: As above.

[Edexcel C4 June 2013 Q6a Edited]
Water is being heated in a kettle. At time t seconds, the temperature of the water is 8

The rate of increase of the temperature of the water at any time t is modelled by the
differential equation

%=A(120—9), 9 <100
where A is a positive constant.
Giventhat 8 = 20 whent = 0, solve this differential equation to show that

0 =a—be M

where a and b are integers to be determined.
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Question 38
Categorisation: Answer questions about meerkats.

[Edexcel A2 SAM P2 Q16c¢ Edited] It can be shown that

1 _ 1, 2
P(11—2P) ~— 11P ' 11(11-2P)

A population of meerkats is being studied. The population is modelled by the
differential equation

2 _1lp11-2P), t>0, 0<P<55
dt 22

where P, in thousands, is the population of meerkats and t is the time measured in years
since the study began. Given that there were 1000 meerkats in the population when the study
began, show that
A
P = — 1,
B+ Ce 2

where A, B and C are integers to be found.

Question 39
Categorisation: Understand the meaning of constants within a differential equation.

[Edexcel C4 June 2013(R) Q8a] In an experiment testing solid rocket fuel, some fuel is
burned and the waste products are collected. Throughout the experiment the sum of the
masses of the unburned fuel and waste products remains constant.

Let x be the mass of waste products, in kg, at time t minutes after the start of the
experiment. It is known that at time t minutes, the rate of increase of the mass of waste
products, in kg per minute, is k times the mass of unburned fuel remaining, where k is a
positive constant.

The differential equation connecting x and t may be written in the form

% = k(M —x), where M is a constant.

- d
Explain, in the context of the problem, what d—’; and M represent.
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Question 40

Categorisation: Integrate by parts requiring prior factorisation of the denominator.

[MAT 2003 1D] What is the exact value of the definite integral

J‘Z dx
1 X +x3

Question 41

Categorisation: Use the double angle rule for sin to integrate.

Determine [ sin x cos xdx

.......................... +c
Question 42
Categorisation: As above.
Determine sin 2x cos 2xdx

.......................... +c
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Question 43
Categorisation: Integrate by inspection involving a power of a trig function.

Determine [ sec 3x tan xdx

.......................... +c
Question 44
Categorisation: As above.
Determine [ sin 3x cos xdx

.......................... +c

Question 45
Categorisation: Use the trapezium rule to approximate the area under a curve.

[Edexcel A2 Specimen Papers P1 Q1b Edited]
¥ &

=¥

Figure 1

x>0

Figure 1 shows a sketch of the curve with equation y = 13—\/} ,

The finite region R , shown shaded in Figure 1, is bounded by the curve, the line with equation
x = 1, the x -axis and the line with equation x = 3

The table below shows corresponding values of x and y fory = ﬁ;
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X 1 1.5 2 2.5 3

¥ 0.5 0.6742 0.8284 0.9686 1.0981

The trapezium rule can be used to find an estimate for the area of R using the values in the
table.

Explain how the trapezium rule can be used to give a better approximation for the area of R .

Question 46
Categorisation: Use an area approximated using the trapezium rule to find a similar
area.

[Edexcel A2 Specimen Papers P1 Qlci Edited] (Continued from above)
The finite region R , shown shaded in Figure 1, is bounded by the curve, the line with equation
x = 1, the x -axis and the line with equation x = 3

The table below shows corresponding values of x andy fory = ﬁ}

X 1 1.5 2 2.5 3

¥ 0.5 0.6742 0.8284 0.9686 1.0981

Using the trapezium rule, with all the values of y in the table, an estimate for the area of R is
given as 1.635

Giving your answer to 3 decimal places in each case, use this answer to deduce an estimate for

3 5x
I Taw
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Question 47
Categorisation: As above.

[Edexcel A2 Specimen Papers P1 QIcii Edited] (Continued from above)

x=0

Figure 1 shows a sketch of the curve with equationy = lf—\/} , X =

The finite region R , shown shaded in Figure 1, is bounded by the curve, the line with equation
x = 1, the x -axis and the line with equation x = 3

The table below shows corresponding values of x andy fory = ﬁ%

X 1 1.5 2 2.5 3
¥ 0.5 0.6742 0.8284 0.9686 1.0981
Using the trapezium rule, with all the values of y in the table, an estimate for the area of R is

given as 1.635

Giving your answer to 3 decimal places in each case, use this answer to deduce an estimate for

f13 (6 + 1:&) dx

Question 48

Categorisation: Use the trapezium rule where the step size h needs to be
determined.

[OCR C2 June 2016 Q8v] Use the trapezium rule, with 2 strips each of width 1.5, to find an

estimate for ff 3% 2dx .

Give your answer correct to 3 significant figures.
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Answers

Question 1

3e 2x+1
Obtain integral of form ke®*™! M1
Obtain correct 3¢ Al

Question 2

1
—gcos3x+ c

Question 3
4x — 4 In |x| — 1
X

ks

a2
x

Expand to produce form & + b +
X

Obtain éu:—-ﬂnx—l or dx—4lnx—x"

x

Question 4

i 7
)
. r+1 1 .
Writes e dr = I+;d-‘ and attempts to integrate M1
=t+Ins (+c) M1
(2a+In2a)-(a+Ina)=In7 M1
7
a=|nl with k=— Al
2 2

Question 5

1 5
E (ZX - 1)2

3] s ‘
(a) {If?.\'— |}-dx} = E(l‘r -1)2 {+ CE

www.drfrostmaths.com

3 5 3
(2x+£1)T = za2x £ 1)7 or +Au® |\
where u=2x+1:420
‘ %[1‘( —1)? with or without +¢. Must be simplified. | A1




Question 6
SVEx—1
Question 7
tanx — x
Question 8
% tan 3x

Question 9

—cotx
Question 10
%x - % sin 2x
Question 11

3X
in3

Question 12
—%e‘xz +c
Question 13
% In|x?+1|
Question 14

—2lny+3mnQBy+2)

- — - See notes | M1
_-[l}_ 3y—4 =4 + B = 3y —4 = A3y +2)+ By - = 310 =

Wayl | y3p+2) 3 @By+2) At least one of their Al
y=0 = —4=24 = 4=-2 A==2 or their 8=9
1=—21 _f=-2 - Both their

y=-3 = -6=-38 = B=9 A=-2and their p=9 [ A

Integrates to give at least one of either

4 » 2 Alny or » £ pin3y + 2) | M1
-

3y-4 d -2 9 4 J (3y+2)
——dy = | —+ ! A0, B=0
W+ T )y T een”? e

At least one term correctly followed through

from their 4 or from their B Al ft

v e e ,
= ~2ny+ 3Gy +2){+¢f | gy 3Gy +2) or 200y +3In(y+2)

with correct bracketing,
simplified or un-simplified. Can apply isw.

Al cao
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Question 15

dx = —2(2x —1)72

8
f (2x-1)3

, 8 B
(11) _‘-[2_\' TS dr =
1

{=—2{2_\‘ 1) {+c}I

8(2x-1)" (+e)
2u-2) -

Question 16

1
Inx—In (396—1)—336_1
_ (1 3 3
b1 —— — |dx
o J[ 3x—1+(sx—u-J
3

(+C)

3 =
:lnx—gln[3x—|)+ 3[3x—|}

[: lnx—ln{h‘—l]—Tl_l {"'C]]

Question 17

1 1
[xe*dx = >xe®™ — —e**
4 16

Question 18

4

dx

. xcos2x cos2x
jxsm 2xdy = _f-*_" 5

sin2x
= +
4

Question 19

5

1
p=73-4 4

www.drfrostmaths.com

+A(2x—1)7 | M1

§(2x -1y
(2)(-2)

{Ignore subsequent working.

or equivalent. | Al

MI Alft Alft

ir.f.\e“'—jﬂe”{dx}, az0, >0 | MI
1
—xe'—| —e™ {dx} | Al
4 4
lxe"‘—Le‘” Al
4 16
M1 AT A1
M1
M1 A1




du
u=x = —=1
Uxez'dx }, dx
dv 1 .,
—=¢" = v=—c
dx 2
{jxel' dx } = Lre - [ Lo fax) Ml | 3.la
2 2
2r 2 2 | 1.,
{JEE —xe™ dx } =e -[Excl -jEcz {dx}] M1 1.1b
= [ Lye - L Al | Lb
2 4 ’
: 5.1 .
Area(R)_J 2™ - xe™dx = I:ch‘ —xe™ j| M1 2.2a
o
= [Ze“ -e‘]-[ie”"' - (O)e"]:—e‘ 23 Al 2.1
Question 20
xInx—x+c
Question 21
2 3 4 3
=xzln2x —-x2
3 9
L 2 2 1
®) [xm2xde=Zy ln2_r—f—x}x—dx M1 Al
3 3 x
2 2,
=—x%ln2:x—-[.—x= dx
3 3
_2 o, A (+C) M1 Al
3 9
Question 22
28
S = > + In 27
For integration by parts on Ixz Inx dx M1
3 2
x| Edx Al
3 3
I—2x+5dx=—x2+5x (+e) Bl
All integration attempted and limits used
P ] 3 =3
Area of §= j" X o k+sdr=| Elnx-X—x+5x Ml
9 27 x=1
1
Uses correct In laws, simplifies and writes in required form M1
Area of § = %Hn?.? (a=28,b=27,c=27) Al

Question 23

x2e* — 2(xe* — e¥)
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(a) Ixze*' dr, 1" Application:

= xe’ - 2[.\'&’ -

Question 24
1 4, .

€ (sinx — cos
Question 25
S+2m2-2In

(c) {n=|+\f;}:>

Question 26
e(e—1)

du .
— =-sinx
dx

jsin xe il = —Ie“du

et - IP,xe”d_\‘

x'e” - 2xe” —e") [+ ¢}

(u—1) j‘m;u- """ MI
x [
{Jm;dr—} IT.z[u—l]dn -1y

u=x E:Er H=x = E:I
. 2" Application:
_— . dv _ . .
—_—= v=g — = V=g
dx dx
x'e* —-[ixe*'{dx}, A=0 | MI
xe* —ije" {dx} | Al oe
Either +.4x’e" + Bye™ + C‘je" {dx}
.[exd") MI
or for in_re”{dr} — iK[_\re’ —Je”{d\'}]
+ A" £Bre" 2 Cer |MI
Correct answer, with/without + ¢ | A]
x)
3
du 1 2
l=—.\r3 or —=2{u-1) Bl
de 2 du

I—'.z(u—n Al

u
(u—1y (' — 3" +3u-1) Expands to give a “four term” cubic in .
=21 —= - -
"I u du ={2] u du Eg: tAw'+ B’ +Cu+D Ml
_ 2 1 An attempt to divide at least three terms in
= {2 I(“ “us3 “u ]du their cubic by u. See notes. M1
gt 1y o,
= {2} [u?_ ; +3n—|nuJ Iﬁa[%—%+3u—lnnJ Al
u 2
' 3 :
Area(R) = 5 3u” + 6u—2Inu
2(3)° . 228 X Applies limits of 3 and 2 in
= [—JI —3(3]'+6(3)—2In3J - [—3 =3(2) +6(2]—21n2) wordand | inxand | MI
subtracts either way round.
2 ;
U oma2m3 or Baom[2)or Mom(2 , efc Correct exact answer | , |
3 3 3 3 4 or equivalent.

Bl

MI Al

=-g" ft sign error | Alfl
= gt

[—e““"‘*’]E =-¢'- [:—ez] or equivalent with u | M1
=efe-1) * cso | Al
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Question 27

a=-2
1 sin2@ a0
, l+cosf
Attempts this question by applying the substitution u = 1 + cos#
=1 M1 3.1
and progresses as far as achieving J-M a
u
du . . .
u=1+cosf = E:-smﬂ and sin26 = 2sin@cos@ M1 1.1b
sin28 a6 = 2sinfcosl 4o = =2u-1) du Al 21
1+ cos@ 1+ cos@ u
1 M1 1.1b
=21 1-=|du ==2(u — Inu)
u M1 1.1b
T _sin28 o =—2[u-Inu], = -2((1-In)-(2~In2)) ML | 1.1b
. 1+cos@ T[T 2 '
==2(-1+In2) =2-2In2 * Al* 2.1

Question 28

A= 8
i:l (a) {x = dsin’@ :,)l_ & _ Ssindoosd or & 45in2@ or dr = 8sinBeosdy Bl
ay 1 dg de
I _Asin' 8 oo fcosd [d8] or J. _4si 0 26 (da) Ml
4—4sin’* @ ‘e L
D) o
= tanO.Rsin[?cosﬂ-'ldE?} or tanﬂ.dsin?,{){dﬂ} [ * | —)iKmﬂoriK[ﬂl M1
- - ! 4—xJ msHJ =
= Ifﬁcln‘ﬁ de Jﬁsinzﬂdﬁ including df | Al
) . Writes down a correct equation
3=4sin" @ arizsin‘ﬂur sinf = ﬁ = 0= z
4 2 3 Bl

[x=0-6=0]

involving x = 3 leading to ¢ =:_; and

no incorrect work seen regarding limits

Question 29

V3-1
4

Question 30

2+21In (%)
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) |
J-"2+,,‘{2x+11dx‘ u=24ED

du -
—=(2x+1)
™ (

&

Uﬁm‘k} = IHL(H—E)du
(-

= u—2lnu
{So [u - 2mu]; | =(5-2In5) - (3-2In3)
=2+ 2In(%)

Question 31

()

L
Eilherd—”:ih’(lbr+l)2 or E:i.a'L[t.i—Z)-
dx du

L
Either d—u={2x +1) 2 or E=(t.t -2)
dx du

Correct substitution
(Ignore integral sign and du ).

An attempt to divide each term by u.
+Au + Blnu

w—2lnu

Applies limits of 5and 3 Inu
or 4 and 0 in x in their integrated function
and subtracts the correct way round.

2+ 2In[gj
5

Attempts to apply Iy%dr M1 3.1a
{ y & - } - I L][L]dr Al | LIb
dt t+1 )\ 142
1 A
m= m+ 2 = 1=A4(t+2)+ B(t+1) M1 3.1a
. 1 1
{A—I,B—-I::v } gives m - 2 Al 1.1b
[ 1 1 M1 1.1b
j[—— ]d: = In(f+1) — In(t+2)
(t+D)  (t+2) Al 1.1b
Area(R) = [In(t+1) ~In(t+2)] = (In3 - In4) - (In1 - In2) M1 2.2a
= In3-In4+In2 = m[mJ = m[ﬁj
4 4
3 * "
= 1“[5) Al 2.1
Question 32
648
(b) % =10t Seen or implied | B1
" dx N
Jydr:J_v-;dt:Ir(‘)—t )10e dt M1 A1
= [(90¢* ~10¢* )t
3 5
=%-% (+C)  (=30r-2¢ (+C)) A1
3 573
[&-10’} —30x3 -2x3 (=324) M
3 5],
4=2[ydx=648 (units’) A1
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Al

Al

dM1
ddM1

Al fi

M1

Al
€a0 cso



Question 33

15

2In2

(d) Area(R) =

Question 34

y? = (6x +4

(b) J

jtz, _ 1)_ _l dr Complete substitution
2 for both ) anddx
x=-1—>r¢=4 and x=1—>1=0
Either 2' — 2—
In2
: 29
¢ 3 2 -1 —_—
{_l}rz__,J or ( }_’ia(lnm
2
2)\in2 or (2 ~1)>+a(n2)2) -1
(2-1)- 2z,
In2
T l {1 {16 Depends on the previous method mark.
—-t| = _EI [GJ_ILE - ]] Substitutes their changed limits in r and
Js [ L n = - subtracts either way round.
= L5 -2 15 — 2 or equivalent
2In2 2In2 “ '
Inx —2)3
ley =Jde Integral signs not necessary | B1
3 x
4 9x+6
Jy 'dy=! ol dx
x
3 .
L —9x+6lnx (+C) +hy® = their (a) | M1
K
%y* =9x+6lnx (+C) fi their (a) | A1ft
3 2
58‘:9+61n1+(.‘ M1
C=-3 Al
; 2
¥ :E(Qx+61nx—3)
y'=(6x+4lnx-2)" (=8(3x+2Inx-1)) A1

Question 35

2 .
;sm3y=e"—

11
12
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M1

Bl

M1*

Al

dM1*

Al



(iii)

dy .
— = g cosec2y cosecy
dy

_v=£ at x=0
6

Main Scheme

IcmccE ¥ cmec} .[

IZst cosysinydy = j

2., .
350y =e |+¢}

or Isin_'l_v sinydy = je” dx

1
Applying
cosec2y

or sin2y — 2sin ycosy

Integrates to give +usin’ y

11

Question 36

1
Eyz =3tanx—1
JJ’dJr:j —dx
COs™ X
=J353C:Id_‘(

%y: =3tanx (+C)

T
‘:2’1':_
! 4
LEJ =3tanZ+C
2
Leading to
C=-1
|
—y =3tanx-1
2)

Question 37

a=120,b =100

;dn‘? = | Adr
120-¢8

(a)

I | 2 -
e=-— giving Ef.m) =g ——

12

Can be implied. Ignore integral signs

or equivalent

or Im«:le = jdr

|
—Fln[lzﬂ—.‘?);::+f

-In(120-8);=Ar+¢ or
{r=0,8=20 =} -In(120 - 20) = 2(0) + ¢
¢=-Inl00 = —In(120 - &) = ir — In100
then either... or...
-At = In{l20—|9)—lnll]0 =In100-In(120 - @)
(
—At = |nf12“‘9 At =In| 220
100 L120-8
_120-4 100
"~ 100 120 - ¢
. (120- 8 )e” =100
100e™™ =120-8 )
= 120- 6 =100e™
leading to & =120 — 100e ™
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. 2 2.,
2sin” ycosy —» ;sm ¥

T x

g — e

Useof y = %and x=0

in an integrated equation containing ¢

11

—sin’ y =¢” T
Bl
MI1 Al
MI
Al
See notes
See notes

Bl oe

M1

M1

Al

Bl

M1

Al

Bl

MI AlL;
MI Al

Ml

dddM1

Al*



Question 38
A=11,B=2,C=9

Uses In laws 2InP—2]n{II—2P]:r—21n9

::>In[ or ]:lr M1
11-2P; 2

1
Makes "P' the subject = L e’
11-2P

1
=9P=(11-2P)e* M1

1 1
= P=t‘[elj] or :>P=f[e 1'1

=>FP= —=>A=1,B=2,C=9
-3t Al
2+9e *
Question 39
"rate of increase OR rate of change" and "mass"
(a) dx . .. . . .
T is the rate of increase of the mass of waste products. Any one correct explanation.
t
M is the total mass of unburned fuel and waste fuel Both explanations are correct.
(or the initial mass of unburned fuel)
Question 40
1 8
~In -
2 5
Question 41
1
—= cos 2x
4

. . 1 .
sin x cos x can be written asz sin 2x .

Question 42
2x — = sindx
8" 32
sin 2x cos *x = (sin x cos x)?

s o
—zsmx —4SlTl X

1
8

! 4
3 cos 4x
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Question 43
% sec3x
Question 44
% sin*x
Question 45

"more OR increase OR decrease the width OR narrower OR smaller"

Any valid reason, for example
* [Increase the number of strips

* Decrease the width of the strips Bl 24
s Use more trapezia between x =1 and x=3
Question 46
8.175
r X delb = 5("1.635") =8.175 Bift | 22a
114y ’ ' |
Question 47
13.635
{j (6 + L) dx} =6(2) + ("1.635") = 13.635 ‘ Blft 2.2a
1 1+ -\-r)\_:
Question 48
9.6
0.5%1.5x% .b—l +2x3% 4 3!}; Bl State the 3 correct y-values, and no
_ others
=9.60
M1 Attempt use of correct trapezium
rule to attempt area between x =1

and x =4

Al Obtain 9.60, or better (allow 9.6)
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