ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY
Substitution Rule
Substitution Rule:

Let us see the suitable substitution to convert the given integral into a standard form.
The integrand of the form

(i) [F(f () f'(x)dx () (f@)" f'(x)dx
(i) foey ()] 757 dx
(] S dx (Vi) ¢/ D f ()

Substitute u = f(x) -~ du = f'(x) and then proceed.
Algebraic functions:

Example:
(i) Evaluate [ v/2x + 1 dx.
Solution:
Put u=2x+1 = du =2dx = dx=d7u
3
[V2x+1dx = f\/ﬂ%u = %[1;722] X

= 2w _ Gus)
R I +C

3

(i)Evaluate [ —~

(ax+b)* dx.

Solution:

Putu=ax+b = du=adx = dx:d—u

[——dx = [+&
(ax+b)* u* a

— Y. -4
= —futdu

1 [u=3

= L[ +e

al-3

- 1|1 - 1 1
" 3a [u3] +C 3a [(ax+b)3] +C
(iii) Evaluate [ x5Vx2 + 1dx.
Solution:

Put u=x°+1 = x*°=u—1; du=2xdx:>xdx=d7u

[x5Vx2 +1dx = [x*Vx2+ 1xdx
= [Vu@-12%
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= %f\/ﬂ(uz— 2u+1) du

=% J(W¥? — 2u¥? +u'/?) du

1 u7/2 2us/z 3/2
AR
7/2 5/2 3/2
u7/2 2us/z u3/2
=( _ _ )+ C
7 5 3

2 7/2 2 5/2 2 3/2
=<(x+1) 22+ 1) (x%+1) >+ c

7 5 3
. xz
(iv)Evaluate [ = dx
Solution:

2
Given [ o— dx

1
Putu=+vx+5 = du—z\/mdx
1
= Zdu—ﬁdx

u?l=x+5 > x=u*-5 > x2= (w?-5)?% = u*—-10u®+25

f% dx = [@*—10u?+25)2du= 2 [(u*—10u?+ 25)du
5
=2 [£~10% +25u]+¢
=2+ 5~ 2 +5% + 500 +5)2 +C
(v)Evaluate [ ————— s \/_)2 dx
Solution:
Given J o 4%
Putu=1++x > du=——dx = 2du = —dx

2Vx Vx
_ (2 — -2 — u™t
= [S2du =2fu?du =2 (“)+C

=-24+c
u
2
= TnET ¢
1
(vi)Evaluate [~—=— (a+ \/_) > dx
Solution:
. (14v7) /2
Given [*—7=—dx
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1 1
Put u=1++x zdu—ﬁdx :Zdu—ﬁdx

jan’ &

/+C
Jx

dx = [u/32du = qu/Bdu—2(4/)
=2w+c

=2@+v0a+C
Logarithmic functions:

Example :
logx

(i) Evaluate [
Solution:

. logx
Given fT d

Put u=logx = du=§dx

2 2
flofx dx = fudu=u7+C = ooo” | ¢

(ii)Evaluate: f@ dx
Solution:
Given f@ dx
Put u =logx :>du=§dx

2 3 3
f—(lo‘ix) dx = [u*du= u?+ (o —(lo‘ix) +C

(iii)Evaluate [ 22000 gy

Solution:

Given fsm(2+logx) dx

Putu =2+ logx = du= %dx

f‘gln(zj;w dx = fSiTlUdu: —cosu+C

= —cos(2 +logx) + C

. dx
(iv)Evaluate [ “Jioas
Solution:
Given [ W

Putu = logx =du= %dx
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fx\/@ ——2\/_+C = 2/logx + C

(v)Evaluate [ secxlog(secx + tanx) dx
Solution:

Given [ secxlog(secx + tanx) dx

Put u = log(secx + tanx) = du = — (secxtanx + sec?x)dx
(secx+tanx)
__ sec(tanx+secx)
= du = (secx+tanx)
2
= fudu = u? + C
%[log(secx +tanx)]* + C

Exponential functions
Example:
(i)Evaluate [ €“***sinx dx
Solution:
Given [ e°S*sinx dx

Putu = e‘“* = du = e“%*(—sinx)dx
fec"sxsinxdx = j(—du) = —fdu EuAC ==t +C
(ii)Evaluate [ e* x2dx
Solution:
Given [ e*’x2dx
du
Put u= e* = du= e*3x%dx = 5 = e*’x2dx

fex3x2dx— d_u —lfdu —1u+C —lex3+C
RV Aot -3 -3

eV*
(iii)Evaluate fﬁdx
Solution:
. eVx
Given [ - dx

e\/E

1
Putu=e"™ = du=e*—dx = 2du=-—dx
2+/x Vx

f—dx—deu =2fdu =2u+C =2e*+¢C
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1

A etan™"x
(iv)Evaluate [ o dx
Solution:
) etan'lx
Given [——— dx
Putu = tan™'x du = ——
1+x
tan X
fe1+x2 dx = [e¥%du =e*+C

1

e*+e X

(v)Evaluate |

Solution:
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