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DEFINITE INTEGRATION

ELEMENTARY EXERCISE

Sol.5 put5-4x =+t

Sol.1 f dx + f dx _4dx = 2t.dx
4\ 0 1132
3J(j o a3 e L
3 2 dx = 5 dt
1 16 ,) 1 3 L) 5_¢2
e In/x+‘/?+x2 4= In|x1/2+x2 2 (t/2)
3 o 2 0 L : dt

on putting limits.

%In2+1/2In3=Ina

In 213 +In 3%2 = Ina

1 3. L.
8L5—tdt_1/6

a = 23, 312 Sol.6 putinx =t
X = et
Sol.2 put-x=t dx = etdt
-dx = dt
1
I e‘[l——zjdt
r”ztetdt n2 ot t
0
I8P standard integeral
1
[tet - et (et lj e 2
t In2 In2

on putting limits
1 1
> (1 -In2) = > In (e/2)

Sol.3 Taking L.C.M.

Sol.7 divide num,and deno by cos*x

J-“/“Z tanx sec? x
0 1+tan* x

Iel+|nxdx putztanx =t
X m sec’x = dt
put XLNx = t2 Ili4dt
(1 + Inx)dx = 2t dt o1+t
putt? =u
Je 2tdt
[ =2 e
.[0 T (tan ); = n/4
3n/2
Sol.4 f(X)dx IBP.
d A B
. 2+1) +
3n/2 Sol.8 o (1+t) 1+t 2+t
f “/2 f'(x).x.dx
= 2-"@a-3n) ——— =1In4/3
- 2 1 +t 2 t
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Sol.9 divide num,and deno by cos®x

J~ff/4 tan® x.sec? x.dx
0 (1 + tan® x)Z
putl +tanix =t

Sol.10 Put x = tan 0
dx = sec? 0 do

tan!3
.[6 cosec?o do

tan~l1/3

now solve by parts

J'3 dn
SOkl %k ex-s

3 dx
J.Z [(2)2 —(X _3)2 = TE/6

Sol.12 put x = cos?0 + 3 sin%0
dx = 2sin20 do

/4
2| tan6.sin260.d6
n/6

/4
4J. sin’ 0do = £—1+E
n/6 2 6

n/4 /4
Sol.13 j xcos4x+1/2j0xcos2xdx

1
2 J
= apply ibp

=1/16 (n - 3)

2tanx/2

Sol.14 putsinx = m

B J~ff/4 sec? x / 2dx

o 5+5tan’x/2+8tanx/2

put tanx/2 =t

2 1
5 Jo (t+8/10)° +(6/10)

10t+8)Y 2. 1
= 2/3 tan™! = —tan "~
. 3 3

6

-1

1
Sol.15 Putx = s dx = t_z dt

1/, t.dt
J' 1/t°.dt - J'(t

2) [ -1 2 _2Nt% -1
e\ e

putt? =u 2t .dt = du

dt
_J.(u—Z)\/ﬁ

now putu -1 = v?

—_[ 21 1 .dv

nj.Z dX
Sol.16

1-tan®x/2
Pt Cose(1+tan2 x/ZJ

put tan x/2 =t
and get sec? x/2 dx = 2dt
0

I n t=——
solve and ge Sino

e” 1
Sol.17 Iezx +1 +Iezx +1dX

& e>
—_— + ———dx
Iea+1 J.e’z"+1
put ex =t pute> + 1=t
exdx = dt -2 e>dx =dt

=1/2 (7/6 + In 3-In 2)

Sol.18 putl -sin2x =t
— 2 cos2x dx = dt

1 ¢t
= +EJ.0 \/Edt =1/3

Sol.19 put x = 3sin?0
dx = 6 sind cosO do

n/2

/
3 J.(Sil']2 G)de = 37'[/2
0
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Sol.20 put x =sind
dx = cos0 do

n/6
jsecz 0 do
0

=%In|2+ﬁ|

Sol.21 take x* common

j‘ dx

) XL+ x7)
putl+x*=t

and get -4 x> dx = dt

1,32
4

N 17

Sol.22 putsin¢ =t

1
j tv/a2t? + b2 — b2t2 dt
0

now putt? =u

V(@ -b%)u+b?.du

N | =
O t—

3n/4
I(sinx+xsinx+cosx—xcosx)dx
0

Sol.23. (a)

3n/4 3n/4
j (sinx + cosx)dx + Ix(sin X — €COS X)dX
0 0

apply ibp
= 2(+2 +1)

Sol.23 (b) divide & mul. by x

T

i 1 sin X
xS = 4 cosx.Inx + =—= |dx
s X X

T

pUt Xsinx+1 =1t

and getxf“”x*l[l +cosx.Inx + w}dx =dt
X X

= n—-n%/4

Sol.24 put x = tano
dx = sec?0 do
further solve by ibp and get

5[5—1}15@
4\ 4 2
1
Sol.25 j e Zf(x).dx = 3
0

solve by parts

[f(x) =5

In2 In2
2X

] +% [ 00e2dx =3
0 0

now put the limits
=13

I J‘ dx
Sol.26 (x+cosa) +(1-cos a)

J‘ dx
(x +cosa) +sin a

1 { 1[x+c05aﬂ

-~ |tan 1] 2222

sino sina

1 {tan‘l(l +.c05aj_tan_1(cc.>5aﬂ
Sino sino. sino.

cant (tan&j R
2 2sina /2

=

=
Sina

b
Sol.27 In |x + |14 x2, |
Inb+ y14p2 [ -Inla+ 1,32

on puting values get the answer

Sol.28 putxx =
&get x¥( 1+ In x)dx = dt
=0

So0l.29 put x? = cos?0
2x dx =-2sin 20do

n/4
.[ 2 cos? 20.cos? 0 do
0

n/4
N .[ cos? 20 + cos> 20 do
0
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n/4 n/4
1+ cos46 cos 60 + 3cos20
L [ acosn,

3n+8
24

f(x)g (x) - f (x)g(x)

Sol.30 [ ()9 (x)+f (900 -

g°(x)
d d f(x)
J g 00s00)+ [ o
= 2009
Sol.31 ,[ . sin® + cos o _,[ sin® +cos6

—+1-1+sin20

5 2
16 [ZJ —(cos 6 —sing)?

= now putcos 6 -sinb =t
and get (sin 6 + cos 0) do = —-dt

1

dt = iIn3

57—
(HE

ne o 1-cos20 do
Sol.32 I st ————
0

N|~

T T
{J. 0.cos 6 — %J.e(cos 0 + cos 3e)de}
0

- = {Tfe.cose—jfecos%de}
0 0

Solve by part to get solution

NN

Sol.33 divide num. & Deno by sin

/2
“J‘ Cos ec?x + 2 cos ecx cot x

(2 cosecx + cot x)?

now put (2cosecx +cotx) =t

n/2 n/2 .
SIin X

Sol.34 I . +I
. S 1+ cosx S 1+ cosx

n/2

1/2J. x sec? x/2+ %
+
apply ibp
T
T2

Sol.35 solve by partial fraction

e Bx +C

x?+1

2x% +x+1 __A
(x+1(x*+1) x+1

3/4
solve& getA=1,B=1,C=0

4/3

4/3
1 X
1) 1
X + 3/4X +

on solving get = 2In |4/3]|

3/4

1 1 (1—X2)
Sol.36 '!‘x+1(\/1—x2)+;|;(1+x)\/1—x2

put x = cos6

putx + 1 =1/t

N a

Sol.37 Function is not defined at x = 0.

o d 1 q j[ d [ 1
[[dx(neﬂxn s ldx(1 et

1 ' [ 1 jl
- 1+el/x) * 1+el/> )y

=2/1+e

Jo

Sol.38 -[x(lnx+1)

putinx + 1=t
1/x dx = dt

(cosec?x + 2 cosecx cot x ) dx = —dt
t dt
_1 J.— =In2
=3 ) t
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Il
>

3z _x).
Sol.39 Let| 35 3

T

jcosz A-cos’B — jsin(A +B).sin(A-B)
0

0

f.. (1l4n) .
.([sm[Tnj.sm(x/Z) =2

Sol.40 _[f(X)SinX + _[f"(X)sinx -5
0 0
apply IBP
(—F(x)cosx); + [ (x)cosx + [ F (x)sinx = 5
0 0

f(0) =3

b
Sol.41 fsgn(X)-dX

(sgn(x)xf = b. sgn (b) - a sgn (a)

= |bl - |a]

Sol.42 itis AGP
f(x)=e*+2e2 +3e™ +...0
exf(x) = e+ 2e3x+ ... 0

f(x) (1-eX) =e>*+e>+ e+ ....... ©
=eX/l-ex (sum of o G.P)

-X

e
f(x) =m =1/2

Sol.43 multiply divide by (sec x — tan x)

n/2

cosec X
j(secx —tanx)
0

J1+2cosec x 9X

n/2
J- secx(cosecx —1) dx

¢ 1+2cosec x

put 1 + 2 cosec x = t?

Sol.44 by IBP
xj F'(x) - j(dix xjf f'(x).dx
(xF OO - [ F00.dx

f— i 71 1
[—X sm(ta2n X)J - (cos tan x);
1+x o

3
=1-50n

Sol.45 (a) If f &g are inverse then

b d

[F00dx + [gdy = bd - ac
then,

5 10

Jf(x)dx+Ig(y)dy =5x10-1x2
1 2

=48
Sol.45 (b) If(X)dx + I fi(y)dy =1
0 0

1
1/3+ [F1ndy =1
0

=2/3
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