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CHAPTER -7
INTEGRALS

I. Integrals of Type : _[\}EIX2 +bx+c dx

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

2a 2a

] when b® < 4ac.

a5

J when b” > 4ac.
2a

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

I\/a: +x7dx, j\/crz -x7dx, J.'Jx: - a’dx, which¢an be evaluated by using standard formulae.

Example 1: Evaluate

(i) J.\}X: +4x + 8 dx, (i) j (x=5)(7 - x) dx
(ii) J-Jl4x 220-2¢7 dx  (iv) j\/4a -x° dx
Solution : (i) j\fx:+4x+8clx = j\hf +4x+ 4+ 4 dx

- [JxrHer i
. B T hvE g
2 2 -

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

(x+2) vx* +4x+8 +2log

(x+2) +4/x7 +4x + 8‘+c

| —

(ii) j (x-5)(7-x%) dx:IJ12x-35—x: dx
- N 35 (x* - 12x)dx = N-ss -(x* - 12x+36-36) dx
= j,/(36-35)—(x-6)3 x:j,{ I’ - (x-6) dx
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X-06

- (x—5](7-x)+% sin”

2
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(59

(iii) J.\/14,\'—20-2x3 dx:ﬁjxf- 10+ 7x -x° dx

= 2 [0 (2 -7) dx=v2 jJ-m-(xf-h + 19 : TJ dx

. JZ_IJ—IO+ ‘f

2‘;
N e

(2x—7

Ry

(-3 s E () »

C c»
".fx-ll)-x3+§sirrL (h, THH:

)

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

J’\/4a: (sc -4ax+4a:) dx = J,}(Za): - (x —?.a):dx
5 2 2a

2| —

11. Integrals of Type :

Here. px + q is written as

(x-2a)\4ax - x* +2a’ sin” (X;33]+C

28

J-(prrq)w‘ax: +bx +c¢ dx

d 5
px+q=A [K(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

I(prrq ax’ +bx+c dx:AI(ZaXﬁLb)\p‘axz +bx+cdx+B J-\Iax: +bx+c dx
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2 B 1/ -
= —“f\ (ax” +bx+c)” +Bj ax” +bx+c dx
3

The second part is evaluated as explained in above example.

Example 2:  Evaluate

i) j(x-3) X7+ dx +3 dx (ii) _|'(3x+5) 2x2 +3x + 7 dx

) [(x-4W4+3x-x" dx i) [(5x-1o+5x-2x" dx
Solution :
@) Letl=[(x-3)x" +4x+3 dx

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

=A=— B=-3

b | —

.‘.l:j%(2x+4)\/x:+4x+3dx—5j x* Pdxt3 dx
= L axr3) s o) - (1) ax
2

(x: +4x+3)§5 -5 [X:E\jx:+4x+3 % log [(x +2) + vx* +4x +3

[

W | —

@) 1= [(3x+5)V2x>+3x +7 dx

3x+5=A4x+3)+B = 4A=3and 3A+B=5

= A= 3 andB=1—
4 3

I= = (4x +3)42x° +3x +7 dx + 174' [+2

= % (2x2+3x+7)'x:‘+ “f J\/(er %) +%-%dx
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Y
1 s % 112 [ XT ., 3 7 47
s = (2x‘+3x+7) ek 2 4 [x*+2x +—+—Ilog (x
B 4 2y 27 2 8

o | —

i) 1= [(x-4)y4+3x-x" dx

1 5
x-4=AG-2x)+B = A=—7 B——;

.‘.l:J‘—%(S -2x)\,‘4+3x—x1dx+ (;}J‘v4+3x—x3 dx

o _1(4_3_,(__,{3 ]3'5_2 |:2‘( ﬁ\f4+3‘< K +Zsm 2
3 2 4 8

@) o= [(5x-1)6 +5x - 2x7d

Sx-1=A[5-4x]B,A=-%, B=""

1= I 5 4)( A6+ 5% - 2x7dx + JI\/; 3+—x x° dx

21
4

(
= (6+ 5x -2x°) q]‘/_ \/ %):dx

1 e ke

= 3 2 | +3 5 . .3
(27 +3x47) 2 + V2 | 4 24 x’+ix+1+£]og 4
4 5 2 s 1

x+3 3 7
+

_3}+C
5
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Note:

Exercise 1.

1. Evaluate:
i) _[\/3)(: +Ax+1dx (i)
(iii) J\/x: +4x + 1 dx (iv)

W) I,Kx-SHS—-x)dx (vi)

2 Evaluate:

(1) J-(2x+3)\;‘x: +4x + 3 dx
(i) I(Zx+3)\;‘4x: +5x+6 dx
(v) J(x+l)«]l -x-%x" dx

ANSWERS:

~

1.(0) % (3)( = 2) \13?{: + 4x A\l - £ lOg

18

= 3
(i) % (33( - ]) VI=+2x-3x" + -
(iii) % (x+2) T Hdx+1 -%log

The above integral can also be evalnated by substituting tan
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|
I
s

j\/l+2x-3x: dx
j\j3-2x—2x: dx

j,f(]ax —xz) dx

(i1) .[(2);-5)\12+3x-x1 dx
@ J(2x-)yx +4x+3 dx
(vi) J(6X+5)\fx+6—2xj dx

EXERCISE : 1

( 2) ’ 4 1
X+ —|+.0x"+—x+—
3 3 3

HE

B e - -
(iv) ‘/5(_‘( l) %-x—x’Jr%sin"(_'\ l]+(?

l
v) E(X'M

G 2(v—a) axr + 2 i’ (,\"
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(x-3)(5-x) + 2 sin” (x-4) +C

a)+C
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1, ¥ 7
(i) g(zw +5x+6)7 + E(s.wrs)

(iv) %(.\-1 —dx+3)" -

| —

) _71(1‘*"-“:)‘: *;[-“*

2| —

(x-2)Vx?-4x+3 + % log
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+C

(x+ 2)+4x* +4x+3

1 (2x=3)

17

sin

+C

. (&\'+ 5) .
8

(x—2) + yx*-4x+3

+C

= 5 2x+1
)\;‘1—,\”-,\"’ + — sin™ (X—]+C
16

NG

i) —(6+x-2x ) ¥ %(4.\* -D6+x-2x" + i 77 sin” ( 4x7- l J +C
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