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DEFINITE INTEGRALS

Properties of Definite Integrals :-

P P peodx = [P F(dt

Y T
e.g JZsintdt= [?sinxdx

P-II f:f(x)dx = f_abf(x)dx

P-1ll f:f(x)dx = [ f(x)dx + fcbf(x)dx
Where a < c < b

e.g foaf(x)dx = fazaf(x)dx + fozaf(x)dx

PV | [ f()dx = [ f(a—x)dx

Proof: Taking RHS foaf(a — x)dx

Puta-x =t whenx = 0=t = a
-dx = dt = dx =-dt whenx = a=>t = a
0
~ RHS=— [ 'f(t)dt
=[lfde .. (by P-1)
= foaf(x)dx ...... (by P—)
= LHS

foaf(x)dx = foaf(a —x)dx proved

P-v fff(x)dx = f:f(a + b —x)dx

Proof: Doyourselfbyputa + b-x =t

P-VI 2a Cf2fifdx ;0 fRa-x)=f(x)
L,fqu-{ o i fRa—0 = —f()
Mainly fozaf(x)dx =2 foaf(x)dx

P-VII Even - function property

2f0af(x)dx ; if f(x) —> even
0 ; if f(x) - odd

If f(-x) = f(x)then f(x) isan even function
If f(-x) =-f(x)then f(x) is an odd function

Jiﬂmw={

Q1) Evaluate I = g\/ﬁnjm dx.

Sol.1) _ > +sinx
I= f()z—m+m dx (1)
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n sin (E—X) a a
= [2 dx .. [T f(x)dx = [, f(a—x)dx
0 \/sin (g—x) + \/cos (g—x) 0 0

_ z vcos x
I= i s & n(2)
Adding (1) & (2)

2 Jsin x++/cos x
2] = [zYsimEtVoosx )
0 +sin x+Vcos x

Q.2)

Evaluate I = [2sin(2x) log(tan x) dx

Sol.2)

1= fog sin(2x) log(tan x) dx (1)
I= fog sin [2 (g - x)] .log [tan (g — x)] dx [foaf(x)dx = foa fla—x)]
I= fog sin(m — 2x).log(cot x)dx

I= fog sin(2x).log(cotx)dx .. (2) [+ sin(r — 2x) = sin(2x)]

Adding eq.(1) & (2)

21 = fog sin(2x)[log(tanx) + log(cot x)] dx
21 = fogsin(Zx) log(tan x .cot x) dx

21= fogsin(Zx) Jlog(1) dx

21 = [20dx e {v logl = 0}

Q.3)

I = fozlog (1+ tanx) dx

Sol.3)

I = f;ztlog (1+tanx) dx ... (1)
I = foglog :1 + tan G—x)] dx .....[foaf(x)dx = foaf(a—x) dx|

I = [rlog _1+Hﬂ] d

.....{tan (A - B) formula}

1+tanx

[1+ tanx + 1 - tanx
dx

I = [#log

1+ tanx
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f tlog (——) dx (2)
Eq.(1) + (2)

21 = fozlog(1+tanx.

1+tanx)

21

Jilog (2) dx
21 = logZ(x)g
logZE—O]

I = glogz ans.

21

Q4) I = [Z2log(cos x) — log(sin(2x))dx

Sol.4) = J22log(cos x) — log(sin(2x))dx

= [Zlog(cos?x) — log(sin(2x)) dx
cos®x
fz (sm(Zx)) dx
z cos®x
- fOZ log (sin(Zx)) dx

_ f(? log [”"“‘] dx .. 1)

fz log [M] dx ... an f(x)dx = foaf(a — x)dx]

= f(?log (ta:x) ...... (2)
Eq.(1) + (2)

fz lo (cotx ta: x) dx

21 = leog( )dx ...... {tanx .cotx = 1}

= fOE log(1) — log(4)dx

21 = [z—log4dx ... {log1 = 0}

21 = —log4[x]g
21 = —log 4[]

I = —%1094 ans.
(or) I = _Tnlog(Z)Z

I = ‘2—”10g2 ans.
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Q.5) I = fllog(l—l)dx

SolS) | [ = [flog()dx ... (1)
= f lo [1 (- x)] dx ........[foaf(x)dx = foaf(a—x)dx]
= fo log [E] dx )
1) + ()
o1 ()
= fo log (1) dx
21 =0 e { log1 = 0}

I =20 ans.

Vx

.6
Q.6) = fo—i/;ﬁs—x dx

x

Sol.6 5
° ) I = fomdx ...... (1)

1= %_HS—%M ...... [[¢ fedx = [ f(a— )]

-X

= [ mﬁ/_dx ei(2)
1 + (2

fs 3x+3/5- =
3\/—+35x

= fo 1.dx
= (03
21 =5

I == ans.
2

Q7) | show that fozaf(x)dx = foa f(x)dx + foaf(Za — x)dx

Sol.7) | RHS [\ f(x)dx + [, f(2a — x)dx
Put 2a-x =t whenx =0 ; t = 2a
-dx = dt

dx =-dt whenx =a ; t =a
a a
~ R.H.S =J f)dx— | f(t)dt
0 2a

= [fdx+ [P f@)dt [ feax = = [ F@)]
= [{f@dx+ 2 f(Ddx e [ [ fodx = [ f(t)dt]
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2 b b
= [Mf@d [fac fydx + [ fo)dx = [ f(x)dx]
= LHS Proved
Q.8) Show that I = folx(l —x)"dx
1
Sol.8) | | = J,A-01-0-"dx .. [foaf(x)dx = foaf(a — x)dx]
1= [}(1-x)0)"dx
R +1
I = [ x"—x"*dx
e Ltz
=l n+z]0
1 1
=[G - l0-0l
[ = n+2—-n-1
T (n+D(n+2)
_ 1
T D) (e ans
Q.9) [ = (2 sin?x
~ J0 sinx +cosx
Sol.9) > sin’x
I =]z prrppand < SN (D
L sinz(E—x)
= 2 2 -
I fo Sin(g_x)ﬂos(g_x)dx ....... P—1V)
=~ cos’x
I'= Ozcosx+sinx (2)
1+ @)
2] = OE;
sinx + cosx
(Type: — single sin x & cos x)
z 1
21 - 02 2tan x 1—tan2)2£dx
1+ tanZ% 1+tam2’2£
T 1+ tan?(Z
20 = [2— 6o
2tan5+ 1-tan 3
21 — g xsecz(g) — dx
02tanZ+1- tanz(E)
Put tan G) =t whenx = 0 ; tan(0) =t
2(*¥\ 14, = _
sec (2).2dx—dt t=20
2 (% — . Ty _
Sec (5) dx = 2dt whenx = S tan (4) =t,
t=1
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1
-2l = 2fO —t242t+1
11
I= _IO o Gt
1 1
—Jo e-1)2-1-1 dt
1 1

= -[l—L1 _at
0 (t-1)2-(v2)*

1 1
:fo

——dt
(ﬁ)z—(t—1)2
1

10 VZ+t—1
Y _log x/i—t+1”0
10 V2-0 V2-1
= 2z 109 |\/E+0| — g \/E+1”
1 V2-1

=5 :log(l) —log (m)]
I=tlog(F3)  ans.

2v2 V2+1
(Or)
_ -1 (x/i—l)(\/i—l)] . .
I = -7 L0g ey {Rationalize}
N (\/7‘1)2
- zﬁlo'g 2-1 ]
2
= —ﬁlog(\/f— 1)
I = _T;log(\/f— 1) ans.
Q.10) | = % cos?x
~ JO 1+sinx.cosx
) P r— .
0 1+sinx.cosx77¢
[ = g cosz(g—x) do
0 1+sin(§—x).cos(g—x)
z sin?x
I = Ozmdx (2)
1) + ()
21 = [2 L e SiN%x + cos?x =1}

0 1+sinx.cosx
Type: Divide by cos? x
Divide N & D by cos?x

T

2 sec?x
21 = | 5
o Sec?x +tanx

i

2 sec?x
21 = >
o 1+tan* + tanx

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be
reproduced, distributed, or transmitted in any form or by any means, including photocopying,
recording, or other electronic or mechanical methods, without the prior written permission

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

QStudﬁes Today...

Put tanx =t whenx =0; t =0
. sec’x.dx = dt whenx = % it = o

oo dt
-2l = fO £2+t+1

Perfect square

co 1
2l = fo (t+l)2 1i dt
2
20 = Jy—="

o=l ()]

21 = e ()],

21 = e —an ()]
21 = 554

21 =5[]

I = = ans.
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