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 = fabf(a + b —x)dx

Proof: Doyourselfbyputa + b-x =t

P-Vi 2a 2 [P f()dx 2a —x) = f(x
by foode= { " f(f ) ;if ;EZa —xi = fg‘()x)
Mainly fozaf(x)dx =2 foaf(x)dx

P-VII Even - function property

a 2 [P F(x)dx HE X) — even

S ={ b : ij: ﬁxi > odd
If f(-x) = f(x)then f(x) isan even function
If f(-x) =-f(x)then f(x) is an odd function

Q.1) > Wsinx

= (22>
Evaluate | e dx.

Sol.1) _ > +sinx
I= foz—erm dx (1)




n sin (>—x
= J2 i) dX e Iy fGOdx = [ f(a - x)dx
Jsin (%) + Jeos (3)
COSX
I= fo e dx (2)
Adding (1) & (2)
2 I fz VSlnx+VCOSx
0 Vsin x+/cos x x
=J21.dx
= (x)?
21="=
2
=2 ans.
4
Q.2) Evaluate I = [2sin(2x) log(tan x) dx
Sol.2) 1) J& sin(2x) log(tan x) dx (1)
I= f07 sin [2 (% - x)] .log [tan (g - x)] dx ....[foaf(x)dx = foa fla—x)]
I = [z sin(m — 2x).log(cot x)dx
I= fOE sin(2x).log(cotx)dx ... (2) [+ sin(m = 2x) = sin(2x)]
Adding eq.(1) & (2)
= fOE sin(2x)[log(tanx) + log(cot x)] dx
= JZsin(2x) log(tanx . cot x) dx
21= fOE sin(2x) .log(1) dx
= [Z0dx e {v logl = 0}
I = 0 ans....
Q3) = fozlog (1 +tanx) dx
Sol.3)

= Jilog (1 +tanx) dx (1)

= fog log :1 + tan (% - x)] dx

= [z log 1+ﬂ] dx

1+tanx

[1+ tanx + 1 - tanx
dx

= [;log

1+ tanx

....[foaf(x)dx = foaf(a—x) dx|

..{tan (A - B) formula}




z 2
= Jrlog (1+ tanx) dx we(2)

Eq.(1) + (2)

21 = fozlog(1+tanx

) 1+tanx)

21 fozlog (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

= ﬁ log(cos?x) — log(sin(2x)) dx

I
= Jflog (325) dx
/= Fuoo (322) o
I = f(?log [ ax .. (1)
I = f210g [M] dx .. [foaf(x)dx = foaf(a —x)dx]
I = f;f log (%) .. 2)
Eq.(1) + (2)
fz lO (cotx ta;lx) dx
21 = leog( )dx ...... {tanx.cotx = 1}
= fglog(l) —log(4)dx
21=f(:§—log4dx ...... {log1 = 0}

21 = —log4[x]§
21 = —log 4[]

I = —%log4 ans.
(or) I = _Tnlog(Z)Z

I = %”logZ ans.




Q.5)

I = fllog(l—l)dx

sol5) | 1 = [} lg( )dx ....... (1)
= fo log [1 1(:9:)] dx ........[foaf(x)dx = foaf(a — x)dx]
= [, log| =] ax )
M+ @
S E
= fo log (1) dx
21 =0 {2 log1 = 0}
I =0 ans.
Q.6) _ x
= h s
Sol.6) | _ I\ v_+§5 —dx . (1)
1= —mf_s% —dx [ f)dx = f fa = x)]
f mﬁv_dx en(2)
1 + (2
5 \/_+m
f 3{/_+35 —-X dx
= fo 1.dx
= (0§
21 =5
I = > ans.
2
Q.7)

Show that fozaf(x)dx = foa fodx + foaf(Za — x)dx

Sol.7)

RHS [ f()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

= [ Fedx+ [ f () dt ey X = = [ (0]

= [{f@dx+ 2 fDdx e [ [ fodx = [ f(t)dt]




2 b b
= [Mf@d [fac fydx + [ fo)dx = [ f(x)dx]
= LHS Proved
Q.8) Show that [ = 1x(1 —x)"dx
0
Sol.8) | | = fol(l - x0)[1 -1 —x)]"dx .......[foaf(x)dx = foaf(a — x)dx]
1= [}(1-x)0)"dx
I = folxn — x"ldx
e Ltz
= [n- n+z]0
1 1
=[G - l0-0l
[ = n+2—-n-1
T m+1D)(n+2)
[ = 1
T D) (e ans
Q.9) > sin’x
I'= fOZsinx+cosx
Sol.9) 2 sin?x
I =]z prrppand < SN (D
L sinz(E—x)
= 2 2 -
I fo o (g_x)ﬂos (g—x) dx ... P—-1v)
T cos?x
I'= 02 cos x +sinx (2)
1+ @)
2] = 0;;
sinx + cosx
(Type: — single sin x & cos x)
z 1
21 = foz 2tanx 1—t3“2)2£dx
1+ tan? % 1+tan? ’276
2] = ﬂ 1+ tanz(;i) do
0 2tan§+ 1- tanz’z—c
2o,
0 Ztan’z—c+ 1- tanz(g)
Put tan (JZ—C) =t whenx = 0 ; tan(0) =t
2(*¥\ 14, = _
sec (2).2dx—dt t=20
Secz(g)dx=2dt whenx = = ;tan()=t,




1 adt
-2l = Zfo —t242t+1

1 1
0 ¢t2-2t-1
1 1

=7 Jo tm1z-1-1 dt

I = dt

1 1
= -[l—L1 _at
0 (t-1)2-(v2)"

1 1
=

——dt
(V2)*—(t-1)2

_ 1
1

= aloa |5,

= 5 tog || tog 23]

— % :log(l) —log (%)]

I = —=log (ﬁ_l) ans.

2V2 V2+1
(Or)
_ -1 («/5—1)(\/5—1)] . .
I = -7 L0g ey {Rationalize}
N (\/5‘1)2
- zﬁlo‘g 2-1 ]
2
= —ﬁlog(\/f— 1)
I = _T;log(\/_—l) ans.
Q.10) | = % cos?x
~ J0o 1+sinx.cosx
) P — .
0 1+sinx.cosx 7
[ = g cosz(g—x) do
Y 1+sin(g—x).cos(g—x)
z sin?x
I = fozmdx (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
20 = | —r——
o Sec?x +tanx

z 2
2z sec’x

21 = dx
o 1+tan? + tanx




Put tanx =t whenx =0; t =0

. sec’x.dx = dt whenx

) e dt
21 = fO t24t+1
Perfect square
© 1
21 = dt
b
oo dt
21 = |
()" (2)
2 [ _ f.‘+l =
21 = N tan 1<EZ>]
| 2 /1,
— 2 [ean-1 (21)]7
21 = = |tan (\/5)]0
N PO D -1
21 = % |tan (e0) — tan (
2] = 2 E_E]
2l2 6
2 [
21 =[]
I = == ans.






