Integration

Indefinite Integral (No limits, Constant of integration): If(x) dx = g(X)+C

nal A Definite Integral (Limits):
1. jx”dx:x +c, nz-l. roiom - - o= . b i
n+1 . f(x) is the i j f(X) dXZ[g(X)]a .
2. _[k dx=kx+c,  (k isa constant). | Integrand | | ’
= o L =g(b)-¢(a) .
3. J.(aX+ b)n dx =—(ax+ b) +c, (a & b are constants & n # —1).L __________________________________________________ '
a(n+1)
4. .[x’l dx =In|x|+c.
o 1 In|ax +b|
. b d = d =
5 J'(ax+ ) dx J.ax+b X " +C

6. Fractions: (a) m , then J. (X)) dx = ln|f |
( Remainder

£(x) £(x
(b) Improper fraction X) g( ) by h( ) Rewrite as Quotient + ————— , then integrate.
h(x) Divisor

(c) If h(X) is of the form
(i)(ax+b)(cx+d)(ex+ f)...
(ii) (ax +b)’

(iii) ax” +bx + ¢ that cannot be factorised

Express into partial fractions

before integrating

- Treonometric (a)ISin(aXJfb)dX:——COS(ZHb)+C (b)jtan(ax+b)dxz_M+c
jcos(ax+b)d Mﬁz J.cot(aXer)dx=—ln|Sin(aXer)|JrC
a
jsec (ax+b)dx &:-Fb)ﬂ;

(¢) sin?, use identity cos 2x =1—-2sin” X & express integrand in terms of cos 2X.
cos’, use identity cos 2X =2 cos’ X —1 & express integrand in terms of cos 2x.

tan’, use identity 1+ tan” X =sec’ X & express integrand in terms of sec’.

ax+b

e

8. Exponential: J.ea“b dx = +C.

a
9. Product of g(X)h(X) . Integration by parts, fudv dx = uv—J'vdu dX . Use the acronym LATE to decide

whether g(X) or h(X) will be U & dv.

du
Substitution technique. (1) Differentiate the given substitution U = g(X) to find d_ Express dX in terms u.
X

(2) Change the integrand in terms of u.
(3) For Indefinite integral: Integrate wrt u & express the answer in terms of x.
For Definite integral: Change the limits for x by using the substitution to find values for u.

Integrate wrt u



