2 G MetHop OF SussTiTUTIO .

2.1 Change of variable.
Let /= f(x)dx,and let x=¢(2).

Then, by definition, ;{:’i_l = f(x) and fl;‘: =)

Now, 4L - di dx _ = ¥ = F0@141).

. by definition, 1::_[f{¢(:)}d>'(:)dz.

Note 1. Thus, if in the integral J_f(.\') dx we put x=¢(z): we are to
replace v by ¢ (z) in the expression fix) and also we are to replace dx by
O’ (2)d7 and then we have to proceed with the integration with z as the
new variable. After evaluating the integral we are to replace z by the
equivalent expression in x,

= ¢'(z) in making

Note that though from x = ¢ (z) we can write ‘;

our substitution in the given integral, we genc}ally use it in the
differential form dx =¢’(z)dz . It really means that when x and z are,
connected by the relation x=¢(z), / being the function of x whose
differental cooificient with respect to x is f (), it is, when expressed in
terms of o identical with the function whose differential coefficient
with respect to z is f {¢(z))¢'(2) which later, by a proper choice of
¢ (2) . may possibly be of a standard form, and therefore casy to find

outl,

Note 2. Sometimes it is found convenient to make the substitution in
the form Wy (x)=z where corresponding differential form will be
W' (x)dx = dz . by means of these two relations, f(x) ¢ is transformed
into the form F (z) dz. =

2.2 ilustrative IExamiples.
Ex. 1. lniegrate I(u +bx)" dx .

Put a+bx=1z. .. bdx=dz. L dx =Dy dzE

n+l

= '"—i- ":'.i ;'" —.l_ ”*l
1=[2" sde=latdantiers (n+l)b Azt
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gt INTEGRAL CALCULE

. dx
Ex. 2. Integrate J— 1
,t\/ (.\'2 —az)

Put x=asecO. ... dy=a secBd tan0 d0 .

sec O t: d0 =
f asecH tan O =ljd@=i8=isec l,¢_
a secO.a tan a a a a
Cor. J-—--"': —sec s
xy(x” =1
] i)
Ex. 3. Integrate . X dx .
Via-x?)
put sin™' = e ~l—d.v.‘=dz.

iy

2 « =1 2
& I=J'z(1"=-_l7z =%(Sm x)
Ex. 4, Show that
(i) [ tan x dx = "ogsec x| . (ii) J'cux xdx =log|siny.

(1) Put cosx=z:then —sin xdx = dz .

sin x dz
!=_f a'x=—I—-—=—-|0g:.
Z

cos X
=—log cos x =log —L— = Jog|sec x!
Cos .x + *
(ii) Similarly, by substituting sin x = z , this result follows.

Otherwise:

g sec xtan x
(i) ftan xdx=[ === dx=log lsecx].

SeC x
COos X o ' :
(i1) Icot xdx =I e (2h = log|smx|. [See Ex. 5 below]

s x

Ex. S. Show that

J‘%fix=1og|f(x)|.



i |

Hence. 3
If the integrand be &
coefficient of the ¢
log |denominator].
COS X —sin X
SIN.X+COS X
2axt+b
2 bx+c

Thus. |
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Now, since the n
coetficient of the






fractions such that )
another method see §

EXAMPLES
Integrate the foll
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INTEGRAL CALCULUS.
rh Ix
8. (i) H:—Q'—-_—;. (i) [ :~__
X"\ {1 =x%) J(J+\ )
[Put x = sin a.]
G dx @) | dx
Il] .—_-—"_[_—:_‘T:' 4 _N—-._\——*_
(-x%)ya- A+ 7)1+ %)
i Ix
2L (D) f'——-—-(/l o f—— .
(." + 1 e +l

[Multiply the numerator and denomiror of (i) by ¢

of (ii)by ¢™* )

“log cos v

L\. \ L()\L‘L X
(ini) [— ———dx

l(w tan x

. SIin 2.y ofy
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asin"x + heos” X

Sin 2x x
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S€c .x dx

log (sec x +1an x)

av) f—2"

v taAn X oy
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(sin x), dx,

i) jtan x ;L:n:’,?,;;: 17




