Rules of Integration

Rule 1. Constant functions

Ikdx =kx+c, where K is any constant.

Example

Evaluate the following integrals

(i) j —7dx
(ii) %dx
i) [V3dx
(iv) j - gdx
) j 0dx
(vi) j ﬁdx

Solution: NO‘
(i) j 7dx = -Tx+cC "(Om 2 O—‘
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(iv) I—7dX:—7x+c
(V) J'de—0x+c—c
(vi) Jidx—£x+c

Rule 2: Power Rule

n+l

Ix”dx X C, provided that n = —1.

n+1
Example

Evaluate the following integrals

i) [xdx
(ii) j x2dx



(i) [/xdx
(iv) jg%dx
v [¥xdx
vi)  [¥xdx
(vii) j——-dx
Solution:
Q) pm=ﬁ1c=§+c
(ii) Iﬁdx:;i: c:é§+c
%
(iii) Jxdx = x}/dx_ _X ——x%+c
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(vii) I%dXZIi}/dX:jx%dx: e +c:X—%+c:2x%+c
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Rule 3: Constant Times a Function
ka (x)x = kI f (x)dx , where k is any constant.

Example

Evaluate the following integrals

(i) j4xdx
(ii) jé;dx
i) [3v/xdx



Evaluate the following.

()
(i)
(iii)
(iv)
V)
(vi)
(vii)
(viii)
(ix)
(x)
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X2
———dx
IS\/3x3 +7

jx4(1+ xs)%dx
.foexz dx
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_[medx
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(i)

(iii)

Let u=x?+3x+7, thend—_2x+3 or du = (2x +3)dx
X

J' 2X+3
X% +3x+7

dx
I\/_+x I\/_1+\/_)

Let u=1++/x, then — du_ 1 o oquo X

dx  2Jx Jx
_Zf —du=2Inu+c= 2In(l+J_)

dX=J.Tu=|nU+C=|n(X2 +3X+7)+cC

.[ 2du

.[ du

\/;(1+\/§)
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jsx/3x3 = (3x* +7)5 >

Let u=3x%+7, then (;_u =9x? or du=9x%dx or d?u = x2dx
X
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iX dx = dx
) I«/2x+1 J.(Z)H.]_)%
Letu=2x+1,thend—u:2 ord—u:dx
dx 2
f ! dx:f 1 dx:J.id—u = yd % +C= uy+c
V2x+1 (2x+1)}/2 Uz 2 2 2 %

= (2x+1)" +¢

(x) IeX\/1+eX dx=IeX(1+ex)dx

Let u=1+¢e*, then (;—u:eX or du =e*dx
X

IeX\/1+eX dx :jex(1+ex)%dx :Iu%du :gu% +C :§(1+ ex)% +C

Exercise \(
Evaluate e _CO ‘\)

Q) J-Inx

(i) [4x’e dx ﬁ(om N

(iii) W‘BWX

(w v e P09
jx\/ﬁdx

(vi) jﬁ\/uT dx

(vii) Ix3(x4 + 2)2 dx
(viii) [e*(1—e*fdx
(ix) j xe* dx

(X) j LS

(x3 + 8)4

(xi) jidx
e’ +1
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Revenue function

The total revenue function R(x) is given, then the marginal revenue function MR, is the

derivative of the total revenue function i.e., MR = (;—R . Since integration is the inverse of
X

differentiation, therefore, the total revenue function is the integral of the marginal revenue
function,

ie. R(x):J'MRdx+k

where k is the arbitrary constant of integration, which can be evaluated from the fact that the
total revenue R(x) is zero when the output is zero.

R(x)

Also we know that R(x) = px, where p is the price = p =—-+, which is the demand function.
X

Example \(
GO

1. The marginal cost function of manufacturing x shoes i %@ The total cost of
producing a pair of shoes is £12 . Find th t(ot)*’@&ag cost function.

Sol:tion: ) Om _‘ ?)l
\;e(ngv\;’c‘ted\l:;age 2%

Thus TC ='[MCdx+ k
:_[(6+10x—6x2)jx+k
10 ,
.‘.C(x):6x+?x ——x*+k

Where k is the constant of integration.

Also we are given when x =2, then C(x)=12
.'.12:6><2+10><ﬂ—§><23 +k
2 3

12=12+20-16+k
k=-4



