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DEFINITE INTEGRALS

.1 1 -1 2x-1
Qi) fO tan (1+x—x2) dx
sol1) | = ['tan~1 (1332) dx o (1)
i 20-0)-1 )
I = [ tan (—1+(1—x)—(1—x)2) dx (P-1V)
o1, 4 2-2x-1
I'= fO tan (1+1—x—1—x2+2x) dx
1 _ —2x+1
[= T (F5) dx
1, _q( 2x-1 _ _
I = —[ tan 1(1+z_x2) dx ... 2 won{e tan™(—x) = —tan"1x}
1+ @)
21 =0
I =0 ans .
Alternate:
1, _q( 2x-1
1=y tan™ (G155) dx
1 —1 (C)+(x-1) .
I = [ tan (—1_x(x_1))dx ....{adjustment}
R -1 1 (0 _ —1( Xty _ -1 -1
I = [ tan"'xdx + [ tan™ (x = Ddx ... [tan (1_xy) = tan"'x + tan y]
I = fol tan"'x dx + f01 tan [(1 = x) — 1]dx e (P —=1V)
I = fol tan"tx dx + fol tan~1(—x) dx
I = fol tan"x dx — fol tan~xdx e [tan 1] (=x) = —tan~x
I =0 ans.
Q.2) fol cot™}(1 —x + x?) dx
Sol.2) || = fol cot™'(1—x +x?)dx

I = fol tan™! (m) ......... [tan‘1 G) = cot‘lx] I =

f01 tan™! [% dx [adjustment]

I = fol tan™1(x) dx + fol tan ™ '(1—x)dx .. [tan‘1 (17:);) = tan " 'x + tan‘ly]
I = fol tan~(x) dx + fol tan 1 - (1 —-x)]dx ... (P —1V)

I = foltan‘lxdx+ foltan‘l(x)dx

I

2 fol tan~tx dx

I = Zfol tan~tx .1dx
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[(tan x —x)y — fol L xdx]

1+x2 °
T 1 x
1=2|(-0)-f o]
Put 1 +x%> =t whenx = 0 ;
xdx=d7 whenx = 1;t = 2
fi4 1 c2dt
=255 Y]
- T_*a
T2 1t
=2~ llog ]}
= g—[logZ—logl]f
I = %—logZ ans. [+ log (1) = 0]
—
Q.3) Jy lizlonsfx X oo [Removal of x]

m xsinx
SO|3) i :fo Ttcos?x X ........(1)

T (m—x)sin(mw—x) dx

0 1tcos? (1) wr.(P-IV)

_ (m(m—x)sinx cos(m =x) = —cos x
I=) e (@) { sin(m — x) = sinx
1+ @

21 _J-Ttxsmx+nsmx x sin x dx
1+cos?x
T sinx
21 _T[fo 1+cos?x
Put cosx =t whenx = 0; t-1
. sinxdx =-dt whenx =m; t =-1
-1 dt
I =-nf 1+t2

21 = —nftan1¢];t
21 =—n[tan~1(—1) — tan~1(1)]
21 = —n|-2-7]

4 4
21 = -n(-3
I =7TTZ ans

Q.4) fT[ x tan x dx

0 secx+tanx

Sol4) || = fn' xtanx

0 secx+tanx

T XxSsinx
L e e~ J— (1)
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I = f"% dx o (P-IV)
R 2)
1+ @

2] = J-Onxsinx +1T:—zizi—x sin x dx

21 =l s

Type: rationalize

_ m sinx (1-sin x)
2l = nfO 1+sin x (1-sin x)
7 sin x — sin®x
21 = T[fo T eos?r dx
7 sin x sin?x
2l = fO cos?x  costx
Vs
21 = nf tan x sec x — tan?x dx
0
21 =7Tf:tanxsecx — (sec®x — 1) dx
21 = m[secx —tanx + x]|T
2] =mn[(secx —tanx + ) — (sec0 — tan 0 + 0)]
21 = n[(-1-0+m) —(1-0)]
21 = n[m— 2]
I = g (m—2) ans.
Q.5) gxsinxcosx
0 sin*x+cos*x
Sol.5) xsinx. cosx
I = foz preeerppernd (- SN (1)
I = fz (__ x) Sin(E_ x). COS(__ x) dx . (P-1V)
sin* (E - x) + cos"'(E - x)
_ E(g—x)cosx. sin x
I = foz I — dx . 2)
1+ @
T x Sin x cos x + (——x)sm X cOS x
21 = f sin*x+cos*x dx
7T 2 sinx. cosx
2l = 2 02 sin%x + cos*x
Divide N & D by cos* x
7 rZtan x sec?x
21 T2 02 tan*x + 1
Put tan’x =t whenx = 0; t =0
2tan xsec’x dx = dt whenx—g .t = oo

)
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tan x sec? x dx — gt

2
© dt
21 = fO t2+1

21 =+ Z (tan1p)®

21 = Z[tan (o) — tan~1(0)]

4
T|TT
Z[E ]
2
= 21 —?
= 1 =71r—6 ans.
Q.6) [ = J’” x dx
o a?cos?x + b2sinx
Sol.6 = (F__Xdx
) I'= fO a?cos2x + b2sin2x e (1)
_ (7 (m—x)dx ]
I= [y =— e sy S (P-1v)
s x dx
I= fo eosir £ bleimie e (2)
1+ @)
s X+ 1mT—X
21 = [y ccosixs bromix
YA 1
21 = 1 f; et orents

Type: Divide by cos?x
Divide N & D by cos?x

I_T[J‘ secx

0 a2 + b2tan2x

20 = omfpptee [ fydx =2 [ fGddx| (P
Put tanx =t x=0;t=0
sec?xdx=dT x = % it = o
w21 —27Tf m
_ [ (o dat
b e
— -1 (pt)]”
I = X [tan (a)]o
I = a—[tan‘l(OO) tan=1(0)]
T
! =—b[“°]
I = — ans.
2ab

Q.7) I=[" ad

0 1-cosasinx
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Sol.7 =
) I'= fO 1—cos a sin x -
T mT—X
I = fO m ........ (P-|V)
I'= fO 1-cosasinx T ©)
L+ @
X+m—x
21 _fo 1-cos a sinx
1
21 _T[fo 1-cos asinx
(Type: single sin x , cos x)
T 1
21 —nfo PP dx
1-cosa x
14 tan®2
tanzx
_ T 2
21 _T[fo 1+tan2§—2 cosa.tang dx
- 1+tan2;
21 = T[fo 1+tan2§—2cosa. tan§+1dx
Puttan§=t whenx = 0; t =0
seczg.dx=2dt X=m ; t=o
T 00 dt
21 _Efo t2_i+1
cosa
T 00 dt
21 = Efo P y—— (perfect square)
T oo 1
2l = ;J.O (t—cos a)2—cos?a +1
_ T dat rne2y — cin?
21 =2, eos —sia ..[1 — cos?a = sin*a]
21 =Z2 - [tan (—t cos a)]
2 sina sina /lg
2] = — [tan‘l(OO) —tan~t (ﬂ)]
2sina sina
I = %sina %—tan‘l(—cot a)]
I = % sina §+ tan~1(cot a')] ........ [tan™1(—x) = —tan™1x]
I = Zsina |2+ tan™? (tan (E— a))]
4 | 2 2
[ == [E+E—a]
4sina 2 2
| = —— [mr—a] ans.
4sina
Q.8) _ oo}ogx
I'= f 1+x2
Sol.8) — (lgx
I'= f 1+x2
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Put x =tan@ when x =0; 6 =0

dx = sec?6 do whenx = o0; 9=§

I =fgw .sec?0 de

1+tan20

I = f_log(tane). sec?6 d@

sec20

= fOE log (tan)d® ... (1)

Proceed Yourself

0 ans.

Q.g) [ = fllog (1+x)d

0 1+x2

1log (1+x)
Qs) I= fO 1+ x2 dx

Put x =tané whenx = 0; 6 =0

dx =sec’0df whenx = 1 ; 9=%

| :EM .sec?0 de

1+ tan?0
= Jflog(1+tan0)do ... 1)
Proceed yourself

I = 82 log 2 ans.

Q10) |} = [Zlog (sinx) dx

oLO) |} o fBlog(sinmdx (1)
| = foglog (sin (g - x)) dx (P-1V)
I=fZlog (cos ) dx o )
M +@

21 = foglog (sinx. cos x) dx

21 =f0§log (%(Zx)) dx

21 = foglog (sin (2x)) — log 2 dx

21 = foglog (sin (2x)) dx — foglog 2.dx

21 = [2log (sin (2x)) dx — log 2 (x)o
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21 = [2log (sin (2x)) dx — glog 2

21 =11—§log2 ......... 3)

Where I; = [Zlog (sin (2x)) dx
Put 2x =t whenx = 0; t =0
dt

T
dx = — x=—-;t=m
2 2

w = %f: log (sin t) dt
I, = % x2[zlog(sint)dt .. (P-VI)
I = [2log (sint)dt

I = foglog (sinx)dx . (P-1)
L=I

. eq.(3) becomes

21 = I —log?2

I = —%logz ans.
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