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Integration By Substitution

The goal of this method is to transform the integral into a standard from

To evaluate the integral | = j f[g(x)] g’(x)dx carry out the following steps
1- substitute u=g(x) the du=g'(x)dx to obtain I :j f(u)du

2- Evaluate I:Jf(u)du by integrating w.r.t u

3- Replace u by g(x) in the final result
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= Z(_ cosu) +c¢

= — i cos(4x) +c
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Solution :- I:I(1—2x) 3dx Let u=1-2Xx = du=-2dx = dx=d—u2

winN

- “du —1p - —lu -3 2
I:j(1—2x) Sdx = szu 3—2=?J'u 3du=7 +C=T(1—2X)3+C

- 2
3
I
~—~Evalate | = I sin?(5x) cos(5x)dx
Solution:- Let u=sin(5x) = du=5cos(5x)dx = dx:d—u
5cos(5x)

= [sin2xcosBax = 1= [u2gos0—3U — [w2au=2Y" 4 c— Lpsings® o-c
“75cosBX) 5 53 15
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Evatuate | = I xeX tldx

du
Solution:- Let U=Xx?>+1 = du=2xdx = dx=—

2X

2 2
I:J‘xeX Hlix = Izjxe“%:%je”du:%e”+c:lex ¢

2X 2
- t Evaluate IZEJ‘ 3c0s@x) .

- 3 ) 4+sin(3x)

Solution:- Let u=4+sin(3x) = du=3cos(3x)dx = dx=d—u
3c0s(3x)
|:l 3co_s(3x) dx
3 4+sm(3x)
:>|:1 3c05x) %du 1 Edu=In(u)+c=£In[4+sin(3x)]+c
3 u  3cos@x) 3Ju 3
ﬁ?
- It
_. i - I Izlj 3cosg3x) dx
3J 4+sin“(3x)
Solution :- Let u=sin(3x) = du=3cos(3x)dx = dx=d—u
' 3c0s(3x)
=1 _1 BCOS(SX)... du__1 L du:lltan_l(g)+c:l£tan_1(g)+c
3) 222 3cos@x) 3 22 4 42 3a a 32 2



