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CHAPTER-7
INTEGRALS

I. Integrals of Type : JVaXZ +bx+c dx

In order to evaluate the above type of integral. we put ax® + bx + ¢ in the form :

a[(x ) [ﬂ ” o B

2a 2a
a[(x*—i] E ( b -4ac] ] when b® > 4ac.
2a 2a

and the integral reduces to one of the following three forms:

I\/a: +x7dx, J-\/aj -x dx, j\fxz - a’dx, which can be evaluated by using standard formulae.

Example 1: Evaluate

(1) IVX: +4x + 8 dx, (i) j,/(x -5)(7-x) dx
) [Vi4x-20-2¢7dx (v [Vda-x7dx
Solution : (i) j\}x: +4x+8dx = j\/X: +4x+4+4 dx

- Jx+2 o) i
. EE \!x3+4x+8+§log

2

(x+2) +4/x* +dx + 8|+c

(x+2) ¥yx* +4x+8 +2log

(x+2) ++/x7 +4x + 8’+c

| —

) [f(x-5)(7-%) dx=[V12x-35-x dx

— N-ss - (x* - 12x)dx = N 35-(x° - 12x+36- 36) dx

= [y36-35)-(x-6) dx=[{ ' - (x-6) dx

4
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- XT6 (X—5)(7—X)+%Sin'] [¥}+c

i) [Vid4x-20-2x7 dx=v2 [VE10+ 7x-x7 dx
= ﬁjmdx:ﬁj\/-m-(x:—7x+?_?)dx

_ ﬁjJ—l(H ? . [x- ;J dx:ﬁH [;] (x- ;J dx

9X_?’£ 3Y 7/ 2 s 2
_ N2 > (E)-(X—A)+gsm —=||*+e

[2x — ¢ -
. 2| A L0+ 2sint [ B2 4
4 8 3

el

(iv) J- dax -x* dx = J-\/- (xz -dax +4a’ -4a:)dx

= J-\/4a: —(x: - dax +4a:) dx = ‘[1}(23)2 - (x —Za)zdx
= x—22a \,n'4ax—x3+47£sin" [x;Za)+c

8

= %(X-Qa) Vdax -x” +2a’ sin’ [x;_?,aJ +c

28

I1. Integrals of Type : I(px +q)vax’ +bx+e dx

Here. px + q is written as

d ,
px+q=A [&(ax‘ +bx +C) +B and the values of A and B are determined by equating the
coefficients of x and constant terms on both sides.

Then, writing

J-(prrq},fax2 +bx+e dx:AJ(Zax+b)v‘ax3+bx+cdx+BI\/ax2 +bx +c dx

J
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- % (ax’ +bx+c)? +Bjm dx

The second part is evaluated as explained in above example.

Example 2:  Evaluate

M) [(x-3)yx +ax+3dx @) [(Ex+s)2x" +3x+7 dx

@) [(x-4)ya+3x-x" dx i) [(5x-1)J6+5x-2x dx
Solution :

@) Letl=[(x-3)x"+4x+3 dx

x-3=A(2x+4)+B

=A=— B=-5

| —

IZJ'%(ZX +ARNKT +4x+3 dx—Sj\/X:+4x +3dx

é (x +dx +3) sj,/
zxjx:+4x+3 _2—llog |(x+2) +a/x7 +4dx +3H+ ¢

= é (x° +4x+3)}§ 5 [X;

@) 1= [(3x+5)¥2x> +3x+7 dx
3 +5=A@x+3)+B = 4A=3and 3A+B=>5

11

4 andB=?

= A=3

3 - 11 ™
I:jz(4x+3)‘f2x’+3x+7 dx+7jﬁ /X'+Ex+5dx

= % (2 +3x+7)%+

1142
4

79
fods o

— dx
16
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=~ (267 +3x+ 74 ;




