Integration

11.1 Integrating standard functions
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11.2 Integrating f(ax+b)
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11.3 Using trigonometric identities

1 a
b
c
d
2 a
¢

1. 1.
5A—Zsm2x+c

-3cotx—-3x+¢

%x+25inx+%sin2x+c
tanx—-x+c¢

b9 10 -3x
\5—1——6 b =7
@ d 4-2V2-%

5

a i cos5xcos2x—sinSxsin2x
ii cos5xcos2x+sinSxsin2x

b L.H.S.=cos7x+cos3x
R.H.S. = 2cos 5x cos2x

¢ 2Zsin7x+2Zsin3x+c

7 3
_[%coszx dx = IE(%COS 2x + %) dx
s 6
= Hsin2x+-é-x]§
e
-(0-H-(3-%
L ZLNG
6 53

Use the trigonometric identity tan®2x + | = sec?2x to
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a sinbxcosx +cosbxsinx =sin7x (1)
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11.4 Reverse chain rule
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a sin’x = sin x(sin?x)(sin’x)
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11.5 Integration by substitution
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11.6 Integration by parts
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11.7 Partial fractions
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Equate coefficients in

1632 = 37x + 17= A2x - 3 + B4 - X)(2x - 3) + C(4 - X)

to get simultaneous equations:
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11.8 Finding areas
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xln%x:O:x:Oorln%x=0
So A is where ln:;_—x=0

= %x: li=x=2

So 4 has coordinates (2, 0).
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1 # -2 because y is positive and 2(=2) + 1= -

3(5)eos(3) =05(F)eos(F) =0



6 a (72,0) b 8z
7 a sinx=-cos2x+1
= sinx =—(1 — 2sin2x) + 1
= 2sin’x —sinx =0
=sinx@sinx-1=0
= =B I
2sinx=1=x= 6or 3
So the x-coordinate of B is %’5
p 22_N3
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11.9 The trapezium rule
1 a x 0 0.5 1 1.5 2
y 0 0.375 1 1.125 0
b There are 4 trapezia and each has a height of 0.5 as
4x05=2=b-a
¢ 1.25
4
d 3
2 a
X 0 0.25 0.5 0.75 1
y 1 0.6116 | 0.6103 | 0.7435 | 0.9183
b 0.731
43 1
¢ %0 2
d The graph is convex, so the lines connecting the two
endpoints would be above the curve, giving a larger
answer than the real answer.
e Decrease the width of each strip by increasing the
number of values used.
3 A
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= . 8 4 8 2
y 0 0.142 | 0436 | 0.531 0
b 0.436 c %2— d 68%
4 a 0| 05 1 | 15| 2 2.5 3
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L x 1 1.25 1.5 1.75 2
y 1 1.0872 | 1.2281 | 1.4285 | 1.6931
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Substitute in the limits and simplify to obtain %—1112 + %

11.10 Solving differential equations
a Y _x, (x2+6)° = fydy: Jx(x2 +6)°dx
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Using the substitution # = x* + 6,
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11.11 Modelling with differential equations
1 a Separate the variables: IP% dP= _[3 dr and integrate to
obtain 3 P5 =31 +c.
b ¢=150
¢ 2PI=30+150= Pi=2r+100= P =2t +100)3

d 42.1 years

2 a i Therate of change of the value of the laptop with

respect to time.

ii The value of the laptop is decreasing

iii Proportional to the existing value of the laptop.
b j—ll7dV= I—kdt =S>InV=-kt+c= V=¢h

= V=Ade"

When =0, V=V, = 4e**%s0 A=V, and V=V e™
¢ 800
d k£=0.094

3 a Q:kP:»f%dP:_[kdz

de
=InP=kt+c= P=et

= P=A4e¥
= _ 1,13
A= 1600, k= %lnT
b 2013
¢ The model is clearly inaccurate for larger values of .

4 a 975 the rate of change of the temperature of the soup

dr
with respect to time.

(7' - 20) is the difference between the temperature of the
soup and the room temperature.

—k signifies the soup cooling.

b 15.1 minutes



dh _ 100z - 37h
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Problem solving: Set A
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Problem solving: Set B
B a y=k(x2+x+2)*
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