CLASS 12

INTEGRALS

INTEGRALS OF SOME PARTICULAR FUNCTIONS

Integration of type
Ix/ax +bx+c dx

dx
Iax +bx+c '[\/ax +bx+c

Express ax2 + bx + c in the form of perfect square & then apply the standard results.

Evaluate : f X2 +2x+5 dx

We have,

j\/x2+2x+ = .Nx2+2x+1+4 dx = .M(x+1)2+22
= % (x+1) Jx+7+22 + % L2 |(x+1) +Jx+7 12 |+C
% x+1) Vx*+2x+5 +2An|(x+ 1) +Vx*+2x+5 |+ C

1
X2 —2X+3

Evaluate : I dx

1
I=|———— dx
J‘x2—2x+3

o e
(x-D“+2

— I; dx
(x-1? +(+/2)?

1

—ﬁtan‘l[ﬁj+c

Evaluate : J.; dx

J33+8x—x2

sol. | 1 4x

\33+8x-x2
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1
= d
J J—{xz - 8x-33} *

1

= d
I\/—{x2 _8x+16-49} *

1

= d
I JH(x-4 -7%) ’

= J‘; dx
J72 - (x - 4)?

=sin~1 [X_4] +C
7
Integration of type

pPX+q px+q [on? + x4 o
d ) d ) b d
-[ax2+bx+c X I — X I(px+q) ax” +bx+c dx

Express px + q = A (differential co—efficient of denominator) + B.

2X+3

VX? +4x+1

Ex4 Evaluate: J'

Sol. J' 2Xx+3

VX2 +4x+1
_ j (2x+4) 1
\/x +4x+1

_ J 2x+4

1
— _dx- | ——— dx
\/x2+4x+1 '[ \lx2+4x+1

_ j 1
Joc-22-(\B)
where t = (x2 4 4x + 1) for ISt integral

=2t —An|(x+2)+ |+ V¥ +4x+1C
=2x% +4x+1 - An |x+2+ x? +4x+1 [+C

dx,
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Ex.5 Evaluate: I (x —5Wx2 + x dx
Sol. Let(x-5)= x.% (x2 +x) + L.

Then,x-5=A 2x+ 1) + .
Comparing coefficients of like powers of x, we get

_u

1=2handh+u=-5=4=andu =- 2

Hence, I(X—S) V2 +x dx = J' (%(2x+1)—l?1j Ix? +x dx

J‘%(2x+l) VX2 +x dx - % Idx2+x dx

1 '[ Jodt - u j (x+lj2—(lj2 dx  (where t = x2 + x for first integral)
2 2 2 2

1 82 11 Hl( 1) ( 1)2 (1]2

o == {2 X+ = x+= ] -] =

2 3/2 2 2 2 2 2

1
2

(G 3T

= %tg/z—l—1 {ZXTH x2+x—é€n [x+%j+x/x2+x } +C

2

%(X2+X)3/2 - 1?1 {%L x2+x—é€n (x+%}+\/x2+x } +C




