MATH & STAT Ch.8 Indefinite I ntegration JCCSS

8.1 Indefinite Integration isthe reverse process of differentiation. P.314

If di[F(x)]:f(x), then the indefinite integral of f(x) is If(x)dx: F(x)+C, where C is called
X

the constant of integration.
(@ Antiderivatives or Reversing the process of Differentiation

C'(x) =100 —ntegration -y — 100x
C(x) = 100x + 500
C(x) = 100 + 1000

l
C(X) = 100x + k  wherek isa constant
(b) Notation of Antiderivative

[ f(x) d&x = f+k
In?egral integrand differential

sign of x
where Kk is constant of integration
8.2 Basic Integration Formulae P.319
(@ Differentiation Rule I ntegration Rule
d (ax)=a jadx =ax+cC Constant Rule
dx
d Xn+l
—(x")=nx"? jx” dx = +C Power Rule
dx n+1
d 1 1
—(Inx) == where x>0 J.—dx=lnx+cwherex>0
dx X X
i(e"x):kekx J'e"xdx:lex+cwherek>0
dx Kk
(b) Constant Multiple rule j k f (x)dx=k j f (x)dx
um Rule [ 00+ g()Jx= [ £ (x)ax+ [ g(x)clx
Exercise8.2Q1, 3,9, 17, 22, 28, 35, 38
8.3 Integration by Substitution P.329

Letu  g(x)anddu g (x)dx, then j f (X)dx= j f (9(x))g(x)dx
Exercise8.3Q1, 2,7, 9, 11, 21, 26, 29, 31, 41, 45
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MATH & STAT Ch.8 Indefinite Integration JCCSS
EXERCISE 8.2 2. Let u=1- 2x. Then du = —2dx
1. j?dx =7x+C I(1_2x)27dx - I”N'_?ldu
34 = X _
3. IXdX—4+C :_].(iuzgj_'_c
2 1 ) 228
9. I(x +4x-3)dx = =X +2¢-3x+C
3 _ -1 28
9 9 = —(@-2x)" +C
17. jx;dx:jl——dx 56
X X 7. Letu=7x-10. Thendu=7dx
= x-9In | +C .[e7x’10dx _ J.eu' 1au
—X —X 7
2. je dx = —e*+C
= l Y+ C
3% _ X 33 1 o 7
28. I—dx = I —e"—-=¢ dx 1
26'3X 2 2 - 7 e7x710 +C
= E(Ee?ﬁj_l[ie”] +C 9. Letu=1-9x Thendu=-9dx
2\3 2\-2 x 1 ( 1
1,1 2 .[ - J‘_' —g
= ¢ X+_e* X +C 1-9x u 9
2 4 1
35 % =3¢+ 2x—1 = —ghnlul +¢
1
y =I (3x% +2x—-1) dx = —§In|1—9x| +C
=x3+x2-x+C 11. Letu=x*+ 1. Thendu=2xdx
sub (-1,0) Int?y ) J x(x? +1)%dx = J uS Loy
0 =(-1)%+ (-1)?— (1) +C 2
C =-1 _1(1 ¢
y =X +xX-x-1 - E(Euj+c
d’y _
38. (a) d_)(z =6x—-12 - 1_12(X2 + 1)6+C
% =[ (6x-12) o 17. Letu=>*- 1. Then du = 3xdx
X 3. 1
=3¢ - 12x+C, J.xzex lax = J.e“-gdu
y :I (3x2—12x+Cl)dx _1 e
R Yy :X3—6X2+C1X+C2 :i 5
sub A0, -8) & B(3, 1) intoy = 5eX 1ic
-8 =0°-6(0%) + Cy(0) + C
C, =-8 @)+ G0+ C. 21. Letu= € +6.Thendu= e* dx
1 =37 6(3) +C(3) + C; [ e x = [ 2
1 =27-54+3C,-8 X +6 u
Cl =12. ) =1In |u| +C
é/y: X — 62+ 12x— 8 —In(€+6)+C
b L =3¢ -12x+12 -2
() dx 2 X 26. Letu=7- 6%.Thendu=—6~ %x o)
=3(X"—4x+4)
=3(x - 2)2 (7—6%/x_2)—9 - (oo 14
dy J i Ju{-gw
X >0 forallx X
Thus, y = f (x) isan increasing function. _ _%(isu—s) i C
EXERCISE 8.3 1 _ 3 7.s
1. Letu=3x+4. Thendu=3dx. = §(7—6\/><—) +C
1
(3x+4)°du = | u®-Zdu 29, o = 1 -2d (3+4/x)
J o3 I\/?(3+\/§) I3+\/§

llu6 +C
3\6

1 6
= — (3 +4)+
18(3)( ) +C

21n ‘3+\/§‘+c

THOMAS/ 6note8.doc / P.2



Ch.8 Indefini

te lntegration

JCCSS

MATH & STAT
3L Imdx: IIn(Bx)d(In(Sx))
X
- %[In(3x)]2+C
M@ 2 =a+ B
2x-1 2x-1
_ A(2x-1)+B
- 2x-1
X =2Ax+ (-A+B)
Equat| ng coefficients,
2A =1
and -A+B =0
Hence, A = landB: 1
' 2 2
1
X 1 5
dx = —+—2_|dx from (&
j2x—1 -[ 2 2x-1 ( @)
1
= Ex+—J'—o|(2x 1)
1
= —x+—|n|2x—]4 +C
2 4
45 @ - = ALB

x2 -1 Xx—-1 x+1
_ A(x+1)+B(x-1)
T (x=1)(x+1)
1 =(A+B)x+(A-B)
Equating coefficients,

A+B =0

and A-B =1

Hence A:l and B:—l
' 2 2
dx

(b)

J‘x2—1
1 1

=.[ —2_+_—2 |dx
x-1 x+1

= 2L de-n-2 [ “deery
= E|n|x—1|—5|n|x+1| +C

x-1

X+1

+C
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