Intergration Class Notes December 20, 2012

Leaving Cert Honours Maths

Integration

(Integral Calculus)

Differentiation = Division of changing terms

Integration = Multiplication of changing terms

Integration - Introduction

Integration is the opposite to differentiation
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In these examples we have to 'prepare' them for integration
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evaluate
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substitution
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Integrate
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Present answer with x's
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Multiply, Divide, chain Rule = Substitution Method

flx(x"-t—\)* dy

let w= x*+!
= 2¥

Substitution method

/ .

J&= “
lob w= X-1

X= u+l
e = |
ax
du = dy
= .Ei—‘-‘u =f“+i du = /6"' —‘;
L{& “’i- a‘i
3% e 3n
3 g
7 2



Intergration Class Notes

Definite integral
(& Substitution method)

q.'

substitute
write everything in
terms of u, including

the limits

Prepane & inteyte
- Revxuite

mkr.i
no constant

term (+C) with

definite integral.

edeluate
(use catculator
if nesced)

3 simple cases
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Exponents - wifh substitution
Moke
Complicatool
aw 4 YA
f e
Lt u= x* Chage it
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Substitute: 1 u
Rewrite interns of u 1 L 2 6 dN\
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I e
evaluate = ¢ - e = Je -|
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with natural log (In) Remember these log Rules
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DIFFERENTIATION

t)  f
Sin 7 v
CKY = - Ik

INTEGRATION
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LEssoN No. 4: TRIGONOMETRIC INTEGRATION |

2004
8 (a) Find (i1) Icos 6x dx

= Sinbx +C
&
fle Shope of TS astdes
IS Wogth &wew'r?,
Check. - 4= §Sinbx +c
é s é/é)é'oféx
23

2,-:

Differentiation g
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jsinxdx= —cosx+C

Jcosxdxzsinx+C

Integrate

J.sinxdx: —cosx+C

J.cosxdx=sinx+C

evaluate
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2001

8 (a) Find (i1) J.sin S5xdx.

= - @5 5X *C
5
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A/u}, = - - SW\ Cx (§>
oy s
= Sin 55X v
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o 2a 7

8 (¢) (1) Show that sin 2xdx = sin 3asina.
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LESSON No. 5: TRIGONOMETRIC INTEGRATION 11
2005

8 (b) Evaluate (ii) .[ " sin? 20 40
Prepare 0

use trig.

sin® 4=1(1-cos24) S 20 = 2 (l m| Cu)"-f-e) = ‘l—;, - i_') Cost®

cos” A =1(1+cos24)
fﬁ? (L . L(,cs‘+9) a9
X v 2

Integrate
. ok
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evaluate - (15, \SMQ(%))_ (7‘; 4 Si_::f)>
Z % s
= 7T - ..L - -0 = -
(ﬁ ) (" ) y
2004

TWO ODD POWERS

8 (b) Evaluate (ii) j *sin xcos’ xdx
0

Prepare ﬁd” = CooX %““7'0’ binits
o oy = ~SiaX
substitution Ax U= (K (11;5\ = /g
—olw > +Sinxolx u=cesle) = |

, L
Substitute = | [ A% du
f
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T

1
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dx 1
j(a)z o a

—_—

ﬂm’ﬁms

Radiouns

LEssoN No. 6: SPECIALS
2001

12

0o X°+9

8 (b) Evaluate (1) I
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LEssoN No. 7: ArPLICATIONS OF INTEGRATION I: AREA
Area redotes
o mutiolication
H Ao fo im‘?kaﬁaln
Area between Y Y= _F(,‘)
curve and x-axis
b
A= j y dx
a a 6 x
= y2
Area J=x
Under
curve
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2004
8(c)

b
A=J y dx

a

integrate

& evaluate

careful with signs

2004
8 ()
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The graph of the function f(x)=ax’ +bx+c from
x=—h to x=h is shown in the diagram.
(i) Show that the area of the shaded region is

t[2ah* +6c]. D~

(ii) Given that f(-#)=y,, f(0)=y, and

f(h)=y,, express the area of the shaded h h

region in terms of y,, y,, y, and A.

4= f" (ax?+bx+c) olx
-

=[a_3 t ox° +cx}k
2 -L,
(e % h (" +r o)

= Jal® + 12 - b[iak’ rec| ®
a 3

The graph of the function f(x)=ax’+bx+c from
x=—h to x=h is shown in the diagram.

(i) Show that the area of the shaded region is
£[2ah® +6¢). \

(ii) Given that f(—h)=y,, f/(0)=y, and

f(h)=y,, express the area of the shaded h h

region in terms of y,, y,, y, and A.
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2
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= alh™ bl +tc = 7;
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abr-Lh +¢ = Y

+ allv+bl vc = Y3
= 24l + 2c ='a|+‘a\

\

A= L0+ Jarbel= Bludsrty]

= y.d Coy,
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2001 «isareal number such that 0 < a < 8.
3 (C) The line y = ax intersects the curve y = x(8 —x)
atx=0and atx =p.

(i) Show that p =

(if) Show that the area between the curve

and the line is

December 20, 2012

8—a.

3

p? square units. 0 P

(1)
divide by X
b
A= I y dx (ii)
note we are integrating

curve minus line to get

shaded area

f=3-a
> a=%-¢

Volume
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2 9-X=a O
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Ahis
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A Line orR Cwve pbout
Xis Crates 2 3D Shepe

LEssoN No. 8: ArrPLICATIONS OF INTEGRATION II: VoLUME

2005

8 (c) (i1) Use integration methods to derive a formula for the volume of a cone.

First work out the

equation of the line

® y’-, 7
@ Revolution around the x-axis
b 2
Verr [, o o

®

Integrate & evaluate

N

Y= Rotole Mne about x-axis

‘ Radius

J M y=hx +e

M=_R_i£_¢=

vkllh‘ J = eh
h* 2

This is a required derivation
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2003

8 (c) (ii) Use integration methods to show that the volume of a sphere with radius r is £ 77",

Y

Rotate circle about x-axis
/ \ Circla with
p =kl 5x Centre (o 0)
Ve N |
2
X+

2 _ K kA
? -
1
9 ?z - ﬁz - x’-
@ Revolution around the x-axis

Verr [} o V’"[: (- )
< 3R
1 [ g x - XE 1‘
Tr[(ﬁ - _lf) -( L (-£) -(—_:_)’)]

3

T '\s _Es_,_g's_is]
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\

integrate & evaluate

Careful with signs
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du
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