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1
2
14) .[ 1-x“dx
0
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0
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X
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1 26
I1 = E[log|z|]7
1
1= g[log26—log7]

1. (%j
=387

1
- | —dx
L= X

2

N e— W

3
L= [10g|X|]Q
I,=1log 3 -1log?2

3
I, =log [5}

I2=I1_12

2 3
_ L10g28 1003
I g g
1. 26 1 3
110020 1 51063
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GROUP (C)-HOME WORK PROBLEMS

1)

T
.[sin 2x e* dx
0

i

3 X
Ans. Letl-= .[sm 2x e* dx

Definite Integration

0
I= [sin QXJ e* dXJZ/2

X

_I Uex dxxdi(sinQX)}dx

V4 T
I= [sin 2x.e% }O - J. e® cos2x x2 dx
0

T
I=[sin2ﬂ'.e” —sinO.eOJ—2J. cos2x. e® dx
0

T
I=O—2J‘0052X.eX dx
0

T
T
I=-2 (cost.eX) —I—Qsian.exdx
0

T
I=—2[cos27r.e” —cosO.eOJ—4‘[sin2x eXdx

0
[+41=-2[e 1]
51 =2(1-eY
2 e
n/2
2) I e?X cos x dx
0
/2
Ans. Let,I= Iegxcosx dx
0
/2
=I cos x.e2X dx
0
/2
=|:COSXJ‘62X de
0
72'/2 d
2x
— d .

1 ox 17/ 2 T/2| 2% .
:—[cosx.e J —I I—x—smx dx
2 0 0 2
/2 /2
cosx.eQXJ / +lj sin x.e2¥ dx
0 2Jo

[cos g e” —cos O.eo} +

/2 /2| o2%
1 sian e dx—j € cosx dx
2 0 0 2
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- 2o
4 4 2
3) I=logx IX dx - J-; dx
1 1

4
2
Ans. I=,[X log x dx
1

= [ 10gx[ x dx}j - I&IXQ dx)dx

3 4
64 1[x
=—1Ilog4-—| —
3 3| 3 )

:ﬁlog4—é(64—1)

3
64
=—7Ilog4-7
3 g
7
4) J‘ sec® x dx
0
7
Ans. Let, I = J‘ sec® x dx

0
/4
:IO/ sec xsec? x dx

4
= Ig/ 1+tan? x sec? xdx

puttanx=t, .. sec?’xdx=dt
whenx=0 thent=0

V.4
when x = Z thent=1

S)

Ans.

6)

Ans.

So,

1= jéx/1+t2 dt

=|:é><\/1+t2 +%log t+\/1+t2H

1
0

:{%«/5+%10g‘1+\/§u—[0]

:%+%log(l+x/§)
€
J'(logx)2 1dx
1

€ € 1
- 1d 21 —.xd
_(1ng)2.1[ x_{ og X - xdx

€

{x(logx)gf —Q[mgx.x—ji.xdxl

- [ tog ][ -2 |(x1og x)} - [x};

=e—-2e + 2e -2
=e—-2

1
'[xs tan~!x dx
0

1
I=tan 'x IXS dx -

0
1
'[{— (tan 1x) Ixs dx} dx
X
0
1
[x4 tan_lx] 1 .[ x*
B 4 T4 plex?
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_ = 1 1 = /4
16 12 4 16 1= [ msinm.dz
0
_1
6 B . n/4 _ n/
1 —[n'[smn.dn}o —U(l.jsmndn)dn}o
tan " x
7 IX dx _ TC/4_ i n/4
) ) (1+X2)\/1 ) = (ncosn)0 U cosndn]o
Ans. puttanx=t T 1 n/4
=—[—.—)+(sinn)
1 4 /o 0
2 dX=dt
1+x . 1
X=tant = 4+
whenx=0,t=0 42 2
e 1 e
=1.t= — =—|1-=
b4 , t 2 2( 4]
T/
_ t tan t2 dt W o 1
0o V1 + tan“t 9) j x sm x de
; 0 V1 ~ x2
tsint . )
/4 cos t Ans. Lett=sin'x, x = sint
= I Tdt 1
0 dt = dx
cost 1 - x2
/4 whenx=0,t=0
= I tsin t dt 1 g
’ *= B a !
/4 /4 So,
LY .
= I:tJ.Sint:|o _ I Usmt dt] dt /4
0 1= [ sin®t-t-dt
/4 0
= —[t cost]g/4s+ I cos tdt /4
0 1= [ (tsin®t)at
= —[t cos t]g/4 + [sin t]g/4 0
- 1 _n‘/ﬁt(l—coth)
= —= 4+ —(— =
ZNGIMING) 0 2
_ i (1_ Ej 1 n/4 n/4
V2 4 =5 [ t= [ tcos2tadt
0 0
1 —
n/4
8) /IﬁXSin_lxdx _1 [f] _{t[sinZt)_j[l sithJdt}nM
5 ) 2_ 2 0 2 2 0
. BT [ 2 n/4
Ans. Let, sin'x =7, whenx=\/§, m=7 _1 n——l{tsin2t+COSQt}
. 2132 2 2 Jo
sin T =X x=0,t=0 L
4
1 dx =d=n _1 ﬁ—[tsin2t+COSQtjn/
1-x 4|16 2 o
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1
1 X
Ans. Let,I= .[tan [ 5 J dx
0 1-x

put x =sin6

dx =cos6 dob

whenx=0 then6=0
when x =1 then 6 =mn/2
So,

7/2. _1( sin®
I= -[O tan (@jcose de

= Ig/ztan_l (tan®)cosb dO

::Lf/Zecose 0

:[ejcosede]”/g-—[[(1jcosede)de}z/2

0]

:(e.ane)zﬂz—[jsnlede]g/g
/2

- (% 1- O] - (—cose)o

/2
:£+(cos6)
2 0

V4

=Z4+(0-1
Z+(0-1)
V4

=21
2

BOARD PROBLEMS

1
1) jxex dx

1

;[{Ljexdx}dx}o

2) Ix e® dx

Ans. [= |x€ dx

%
3) j x sin x dx
0

%2
Ans. = j x sinxdx
0

I= [xj sinx dX]z/Q - Ul(JSinXdX) dXJT%

2
0

%

2
I= [x(—cosx)}o - _[ —cos xdx

0
T
[=—(xcosx) - I —cos xdx
0
0
T
I= —(xcosx)0 + j cos xdx
0

Definite Integration
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A 2
I= —(E.O—O.lj+(sinx) 5) jxlogxdx
2 0 o
[=0+(1-0)
I=1 2
Ans. = jxlogxdx
0
7
4) J- x dx 1 1 2
o 1+cosx I= [logx.jxdeO —D(;.J‘xdxjdx}o
72 % X | x2 g 1 x? ?
o l+cosx 0 2cos ) L 0 x 0
— 2 2
7/ x> 1
2 - |—logx| —-=|[xdx
=ljxsecz—dx I=17 & ] 2J.
2 L o “0
0
% % (2]
i X
2 2 = 2log2-—.| —
=l {XISCCQEdX} - jl(secQde]dx I= <08 2 (2}
2 2 0 2 0 0
1= 2log2-—(4)
b y B g 4
X b4 2
tan— tan— [=2log2-1
1 X 2 f de
—2||* 71 1
2 Jo 2 0 2
6) jlogxdx
1
% %
2
=l Q(Xtan—) —QUtanidxj 2
2 0 0 Ans. 1= jlog xdx
1
1r2 2 1 2
y log |sec = =[logx'|‘dx] —{I[—.jdxjdx}
1 ( xj 2 1 X 1
—| 2| xtan— 2
1= 2 2)o 1 2
2 2 1
0 =(xlogx) —[J‘—.xdx}
1 X 1
T T 2
=K§—1—O]—2[logsecz—logsecOH =(210g2—1log1)—(J.dx)1
=2 log 2 — (x)?
=£—2.log\/§ =2log2-(2-1)
2 =2log2-1
=£—2.llog2
2 2 <
7) Ilogxdx
=——log?2 1
€
Ans. =Ilogx.1dx

1

_[togx[ dx]f - Mi] dxjdxf

Definite Integration



Mahesh Tatorials Science

19

_(xlogx)° - { [ (%.xjdxr

e
1

1

=eloge—(jdx)

1
8) J‘X‘can_1 xdx
0

Ans. = :tan_l x[x dx}é - D[

GROUP (D)-HOME WORK PROBLEMS

2
1) J.X2xl2—X dx
0

Ans. Replace xby 2-x

2
=] (2-%72-(2-x) dx
0

=T(4—4X+X2)Xy2 dx
0

2)

Ans.

o -2 025

2
4x% B 4X% . X%
3 5 7

2 2 2
§{Q%}_§Q% +z[27/2j

2 5 7
-S[202)- Laiz] Z[ue]
_16V2 322 1612

3 5 7
56042 — 67242 + 24042
105
12842
105

3
J.; x?(a- X)/Q dx
Replace x by a-x

I= J.;l(a—x)2 [a—(a—x)]%dx
)2 X% dx

=j§(a—x

=I§(a2—2ax+x2) x%dx

=J§[a2x% —an% +x7/2J dx
2 X% 2ax7/2 X9/2

_|a 5 7 +

Definite Integration
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a2 {M}

315

_ 16:;19/2

315

3) ‘[O 1+\/cotx

Ans. =
ns ‘[O 1+\/cotx

I—j : e ()
\/Sl X ++4CO0S X

T
Replace x by 5 X

n sin(g—xj
I=J-02 dx
\/sin[g - xj + /cos (g - xj

o rJcos x B
I= j —— dx ... (ii)
0 Jcosx ++/sinx
Adding (i) and (ii)

QI:'[;/Q( sinx ++/cos X ]dx

Jsinx ++/cos x
2 = j;% dx
%

2l =[x],

2l =

NMIE)

T
4

T
/2 sin©6do

4) : 2
o (sin6+cos8)

%

o (sin®+cos 6)2

sin®de

T
I—? cos0d6 (i)
S (il
0 (cose+sin6)2

Adding (i) and (ii)

%
ol = 2 (sin 6 + cos 6) do

0 (sir16+cose)2

2 1d0
2l = I—

sin® + cos 6

0

J- 1d6

o 1sin®+1cos 0
l=rcosa; 1=rsina

=4a 2 1 p?

=v1% +12
r=\/§
tana =1

o

=7
o= 2 do

0 rcososin®+rsinocos®
QI—J‘ de

0 r[sinocos@+cosasing]

o rs1n[oc+9] rcosec(a+ 8)de

%

2l = l10g|cos ec(o+6)—cot (o + 6)|0
r

1 T T
21=—|log|cosec| oo+ — |—cot| —+ &
fz{ g ( 2] [2 )

log|cos ec(0+a)—cot(0+ (x)|

}_

2l = i[log |sec o+ tan 0c| - log|cos eco — cot OC|:|

2
1

—log

T
sec— + tan—
4

T
cosec— —cot
4

1
2l= log
V2 [

Definite Integration
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= %[log‘ﬁ + 1‘ - log‘x/E + IH

J2+1
V2 -1

( 2+1 2+1|

(\/§1f+1‘

R (v2+1)°
J2 1

21:%210;;,\\6“\

I= %log‘x@+l‘

J-3 dx

0 x+\/9—x2

S)

Ans. [= J.Ox+\/97

x=3sin0O

dx =3 cos6db

X = 3 sin6
Whenx=3;x=0

3 =3sin0; O = 3sinbd
1 =sin6 ; O = sinb

T
o=2 -
5 - 8=0
I< /2 3cos 6 do
3sin®+v9 - 9sin? 6

n/2 3cosO db

I= _
0 3sin®+3cosH

I_In/g 3cos O do
0  3(sin®+cosH)

_J-n/2 cos 9 de
0 sin®+cosH

T
Replace 8 by 27 0

) cos(g—ejde
1=j“/

0
sin[n - 9] + cos (n - 6)
2 2

I= J‘Tl: /2 sin®déo
0 cosH+sinb
Adding (i) and (ii)

n/2(cos 6 +sin6) do

..(ii)

2=
0 (cos 6 +sin®)
21 =[0] 72
T
T o
21 5
o1 =~
S 2
=X
4
LY
6) J‘OA sin2x log (tanx)dx
LY
Ans. = I(?sianlog(tanx)dx o (i)

T
Replace x by 5 X
I:I%sinQKE—leog tan(z—xj dx
0 2 2
%
I=I028in(n—2x)log(cotx) dx

T
1=jo/2sin2x log (cot x) dx ...(ii)
Adding (i) and (ii)

1Y

2l = I()/Q sin2x[ log(tanx) + log (cotx) ]dx
1Y

2= .[0/2 sin2x log (tan x cot x) dx

1
2l = I()/Q sin2xlog(1)dx

2I1=0 [ 1log1=0]
I=0

BOARD PROBLEMS

? Jx
oVx +a-x
T Jx
I=(f)mdx ..... ()

Definite Integration
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0 0
g a-x
- d
I_E[x/a—x+\/a—a+x *
[
1= i vx
? Ja-x
I= Ox/;+\/aTx ..... (ii)
Adding (i) and (ii), we have
? Vx + a-x dx
21=0 Vx+Ja-x Jx+Ja-x
o - [ dx
0
I= (x)g
I=%(a)
_2
=5

1
2) J.Xz(l—x)% dx
0

I= Jl.xz(l—x)% dx
0

Ans.

[- Jl.(l—x)Q[l—(l—x)f/de
0

Q0

f(x)dX:jf(a—x)dx}
0

(1—2X+X2)(1—1+x)%dx

—
Il
O

(1—2X+X2)X32 dx

—
Il
O

N ERUAN

0

1 1 1
I= Jx% dx—2.|‘x5/2 dx+.|‘x7/2 dx
0 0 0

SERRC SR

2 4 2

I —_— p—

"5 79

126-180+70
B 315

1
0

~ 196-180
- 315

dx

3 ()X+\/1—X2

Let x = sin®
dx =cos6 do6

T
Whenx=1 9=E

x=06=0

T
/2 cos 6d6

o sin®+cos 0
% cos(g—ejde
I= 0 sin(n—9j+cos(n—ej
2 2

[jf(x)dX:J‘f(a—x)dx}
0

0

sin 6d6

I= j cos0+sin6 (i)

Adding (i) and (ii)

%
2 cos 0 sin©

e s ,_smo
o sin®+cosB® cosO+sind

sin® + cos 6
= ——|d6
21 j (sin6+cos6j

Definite Integration
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% %
2I = j de 5) j sin?x dx
0 0
Y T
21 =(e)/2 7 2
0 Ans. 1= | sin’xdx (i)
B 0
21 = 5 y
2 o
I—E I= jsinQ[——xjdx
4 0 2
a a
% jf(x)dx jf(a x)dx
4) j cos?x dx 0 0
0
LY
7
% I= j cos?x dx ...(ii)
Ans. 1= j cos’x dx (i) 0
0 Adding (i) and (ii) we have
A %
I= J‘ cos> (E _ xj dx 2= j (sin2 X + cos? x)dx
2 0
0
a a %
jf(x)dx jf(a x)dx oI = J' dx
0 0 0
; %
A _ e
I= I Si1’12XdX (11) 21 (X)O
0
T
Adding (i) and (ii), we have 2l = 5
%
2 T
21 = j (sin2 X + cos? x)dx =7
0
1Y LY
é /2 cos xdx )
o= [ dx 6 |— Q)
o 5 Sinx +cosx
T
2l = (x)o/2 YA cos( x)
. Ans. [= -[ . ( j (n jd
2= — 0O sin| ——X |+cCcoOoS| —
2 2
[T
4 [ If I a- x)dx}
0

sinxdx

..(ii)

COS X + sinx

5
)

Definite Integration
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Adding (i) and (ii), we have

T
/2 sinx COoS X

o1= | —— dx
o cosxX +sinxX sinXxX+cosx

%

o= [ dx

N

A a

% dx

7) PES—
o l1+tanx
%
2 dx
Ans. [= I—
5 l1+tanx

%

dx
I= sinx
01+
Ccos X
%
Ccos X
I= I—dx (i)

5 COs X +sinx
% cos(—x)
REEE
0 cos| ~ —x |+sin 5

[ [f(x) j a- x)dx}

0

dx

J‘ sin x dx

sinXx + cos X

Adding (i) and (ii), we have

T
/2 sinx CoS X
21 = - +— dx
cosX+sinx sinx+cosx

O

Definite Integration

% dx

8) E[) 1+cotx

sinx .
I= —dx ..(1)
o sinx +Ccos X

y el

I= . (n j o j
0 sin| =-x |+cos| =-x
2 2

[ [f(x) g a- x)dx}

dx

%

,[ cos xdx
o COosS X +sinx

...(ii)
Adding (i) and (ii), we have

T
/2 sinx CcCoS X

o1= | — +— dx
o cosX +sinxX sinXxX+cosx

NMIE)

Aa
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T
2N

9 [——"= dx (i)

0 \/sinx + \/cos X

T
A [- fQ Jsinx dx
ns. 1= 5 Jsinx ++/cos x

_ % /sin(g—xj N
=% Jsm(g_x +\/cos[g_xj

- ?2 Jcos x dx -
- o Jeos x ++/sinx (i)
jdx

nx

Adding (i) and (ii), we have

% Jsin x
21=j[

Jcos X
Jsin x + Jcos x i

+
\VCOS X +

0

%

o= [ dx

NIE)

A a

L

2 e

10) J- sec x dx
0 Jsecx ++/cosecx

T

/2 WSEeC X
Ans. 1= dx
ns E'; \/S€CX +\/cosecx (l)

5l

- (':[ \/SCCX +\/S€CX

Adding (i) and (ii), we have

LY
o = fQ{ SECX 4 WV COS €CX ]dx

\/SCCX'F\/COSGCX \/COSGCX +\/S€CX

%

o1= [ dx

NIE)

N

‘]-L dx
11) ox+\/a2—x2

a
Ans. j

ox+\/a —x2

Letx=asin® ..dx=acos6db

whenx=a,6=5
x=0,0=0

%

2 acosede
o asin®+acos0
%

2 cos0de

o sin O + cos 6

% cos(g—ej de
I= 0 sin(n—6)+cos(n—6j
2 2

[ [£(x) ({ a-— x)dx]

sin6d6

o cos0+sin6

Adding (i) and (ii), we have

..(ii)

Definite Integration
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%
cos 0 sin 0 T T
= + de = ~ +si in—
21 E'; (sin6+cose cosG+sin9J _\/E(cosxcos4+s1n4xs1n4j
% = 200S(X—%)
o= | de
0
% d
n J‘ X
21 = /2 21 =
()
o1=~
=5 -
1 é 2
b 2[:5 .[ sec”| x —— |dx
T
y 21 —l{tan(x—zj} 2
2 sin? xdx 2 4]0
12) . 2
o (sinx + cosx) 1 -
o2l =— tan(———j—tan(——]
y 4 2 4
2 sin? xdx
Ans. = | ————— ...(i)

0 (sinercosx)2

T 2T
fz sin (2 xj
0

10 i rcos (2|

I=y_[2 cos? x dx

o (cosx+sin x)2

...(ii)
Adding (i) and (ii), we have

T
/2[ sin2 X cos2 b:

5 dx
(cosx +sinx)

o= |

o | (sinx + cos x)2

T
%
dx
o1 | — 7 dx
o (sinx +cosx)

Now

1 1
i =«/§[cos x.—+sinx.—J
COS X +sIn X \/5 \/5

13)

Ans.

N |+~

74
j log(1+tanx)dx
0

%
I= j log(1+tanx)dx
0

AT
I= jlog_1+tan(z—xj}dx

0

% tanE—tanx

J‘log 1+4— dx
I= T

0 1+tanZtanx

%

I= Ilog 1+1tﬂ dx
1+tanx
0 L
T
A l+tanx+1—-tanx
[= Jlog dx
o L 1+ tanx

Definite Integration
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% 2
e | g2 Je
74
j[logQ log(1+ tanx) ]dx
0

% Ta

[= logQJ dx j log(1+ tanx)dx

0 0
iz
4 .
I= 10g2(x)0 (1)
T
= —log?2
21 4 g
T
= —lo 2
I g g

72 2

J- sin“ x dx

14) :
o sinx + cos X
%
2 sin2 x dx
Ans. [= —_ ...(1)

o Sinx +cosx
% sinz(n—xj
J‘ 2
sl
0 sin| ——-x|+cos| ——X
2 2

['.'Tf(a)dx:Tf(a—x)dx]

0 0

dx

2
COoSs
| X __dx .. (i)

COS X + sinx

Adding (i) and (ii) we have,

T
/2 sin2 X cos2 X
+ dx

o= [ |= :
SIn X + Cos X SIn X + Cos X

2 4
oaA= | ————
0 SIN X + COS X

Now

2tan§ 1-tan® —
2

sinx + cos X = X X
1+tan2§ 1+tan2§

2tan§+1—tan2 X
2 2

= X
sec? 2
2

% dx

0 2tan§+1—tan2§
2I = 2 2
sec? X
2
% SCC2 g dx
21 =

0 2tan§+1—tan2§
2 2

o o
Lettan =2z secQE dx =2dz

2
When x = E’Z_l
x=0, z=0
.1[ 2dz
02z+1- z2
1
dz
2
- [[2 (2—22+1)
1
dz
2
21 = E[)(\/E)Q—(z—l)z
|\/§+z 1|
21 = |\F z+1|

1 V2 J2-1
i

L—lo (\/E_l)x\/a_l
= o0| " |([V2+) V21
1 (\/5—1)2
I= m —log—Q_1
[= —ﬁ.mog(ﬁ—l)

I= —%log(ﬁ—l)

Definite Integration
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Llogl—ilog(\@—l)

CTRTR
1 1 \2+1
[= ——=log| =——xX—=—
V2 J2-1 V2+1
L jog[ Y241
1= 2 2+
I= ilog(\/§+1)
V2
GROUP (E)-HOME WORK PROBLEMS
1 2
1-x
d
1) _'.‘11+X2
1 2
1-x
= dx
Ans. _'"11+x2
2
1-x
f(x)=
1+x2
1- —x2) 2
fx) =3y =f(x)=—
1+(_X ) 1+x
f(x) is even function
1«2 1(—x2+1+2)
I:2J‘1 X2dx :2.[ ( )
ol+x 0 1+x2

M1 1 dx
I:2_£—dx+2£l+X2

1
I=2 —X+2tar1_1 X:|O

=2 [—1+2tan_1 1}—0]

1=2 —1+2x£}
4

I=n-2
1 2
X
dx
2) _'"1x2+1
Ans. f(x) x*
ns. f(x)=
x2+1
(=) %
IP(_X)_(—x)2+1 x2 +1

3)

Ans.

4)

Ans.

f(-x) =f(x)
f (x) is even function

=2 1—3}
4
1=2-%
2
a 3
] - 7 dx
Sa4-x
a 3
X
1= | 7 &
Ja4-x
3
f(x)=
(%) PR
3
fx) (—x) —x3
4-(-x) 4 - x?

fl-x)=-f(x)
f (x) is odd function

a 3
I:J. X 2dx
Cad-x

4 —
I=0

%

.[ cos®x dx

72
%

I= .[ cos®x dx
B2

f (x) = cos ®x
f(—x) = cos® (-x) =cos °x
f (x) is even function

Definite Integration
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y GROUP (F)-HOME WORK PROBLEMS
2
6
1=2 I cos x dx
0 7
1) j log(cos x)dx
n-1 : _ 0
Icosn % dx = cos 4x sin x + n-1
n
T
J.cosn_2 xdx /2
Ans. 1= | log(cosx)dx Q)
- 0
cos® xsinx 5| cos® xsinx
=2 +—= +— Icos xdx
6 6 4 Replace x by ——X
7
cos® xsi 5 15 ’ n
[=p| 0S8 XSINX | 9 4s3 xsinx +—J‘cos2 xdx I= j log [COS (5 B xj]dx
6 24 24 0
s %
cos® xsinx S 3 . 15 .
————— + —-cos” xsinX + — = | log(sinx)dx (i
6 24 24 I j g( ) (ii)
[=2 _ 0
(cos zsmx +%Jcos0 XJ Adding (i) and (ii)

T
cos® xsinx 5 3 . 15 /2
——————+—cos” xsinx +—

I=2 6 24 48

. 15
cosXsinx+—XxX
48
I1=2 O+O+0+—5E -0
48 2

:2><15n
48 x2

5

16
A

I tan

T4

f (x) =tan® x sec x

f (—x) = tan?® (- x) sec (- x)
=—tan®x sec x

f(-x)=-f(x)

f (x) is odd function

%

I= _" tanxsecx dx = 0

T4

5) 3xsecx dx

%

oI = j log (sinx) + log(cos x) dx

o - J- log(Qsm};cosxjdx

%

2l = j log (log sin2x —log 2) dx
0

V w/2
2l = j logsin2xdx—log2 j dx
0 0

2I1=1 -1, ...(i)
171:
I =5J.10gsin7c dn
0
2.

T
1 2
=_ j logsinn dn
2 0

{Iff(Qa ~x)= f(x)i.e.sin(Q.g— nj = sinn}

n/2
J logsinm drn
0

l\)lr—ﬂ

/2 b b
= I logsinm dn [If(X)dX= If(}’)d}’}
0 a a

Definite Integration
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n/2 a a b
= j logsin(z—xj dx [jf(x)dx:ff(a—x)da] I {i} %
2 RIE
0 0 0
0
n/2 5
— 1]
= I logcos xdx —— {_} -0
0 S|L2
=1 . (id
(i) S
75/2 I:—)(—
1 =log2 I dx 32
2
0 TE5
/2 =160
= (x) ~ log2 ... (iid)
= ElogQ T xsinx
2 3) +s1nx
from (i) 0
T 7‘ -
2l =1log 2 ~10g2 (by ii and iii) f Jsin(z-x) .
2 o 1+sinx(m-x)
T
I= _EIOgQ f )sinx
dx
- o 1+sinx
[= ——log?2
2 if sinx szinx
I=p| ————dx - | ———dx
T T - :
I=510g1_510g2 01+smx 01+s1nx
T
=Elog(l) ol J-smxdx J- sinx (1 -sinx)
2 2 l+sinx o (l+sinx)(1-sinx)
1
2) '[sinxcos4 x dx

0

1
Ans. [ = jsinxcos4xdx
0
cosx =t
—-sinx dx=dt
sin xdx =—dt
cosx =t
Whenx=1;x=0
cosl=t;cos0=t

Definite Integration

T . .
sinx (1 -sinx)
o1 A5 dx
o  cos“x
[ sinx - sin? x
21- 7 [—2}1’{
0 cos” x

ol = n]E(sec xtanx — tan? x) dx
0

K b
og1=T jsecxtanxdx— ItanQde]
0 0

n T T
og1=T jsecxtanxdx—jsecQde+'[dx}
0 0 0

ol = n_(secx)z —(tanx)z +(x)n}

21 =n[(-1-1)-(0-0)+x]
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4) g sin(g—xj+cos(g—xj

Ans.

/2 (g—xjdx
1= [ =2——

CcosS X + sinx

m/2 xdx

=27 ]
2 0 sinx + cos X 0 sinxX + cos X

Tc j‘
-2 o sinXx + cos X

2 tang 1- tan2 X

sin X + cosx = X X
1+tan2— 1+tan2§

2tan§+l—tan2§
2 2

1+ tan2 X
2

/2 (1 +tan? ;jdx

D)
2 0 2tan§+1—tan2§
2 2
nn/z sec? X
o1=2 2 dx

2 0 2‘[611'1§+1—tar12§
2 2

Let t (x
ettan =7
2

(secQ—) —dx =dr
2) 2
sec? —dx 2dr

, =1

hen X =—
when 2

x=0mxw=0
n  2dn
2l=7 02n+1-n?
52]- drn
20= 2 02—(n2—2n+1)

1
d
21:75'[ 2 .
0

(«/5) —(75—1)2
n |\/§+n 1|
21= |\/§ 7c+1|
(log\/_ log V2- IJ
PN 1NN
gy
A=20| E(B)(2-)
e [
2] = 2\/Elog 5.1
Ql_malog\@—l
I= —%log(«@—l)
I_ﬁlog(ﬁﬁ—l)
n/2
5) J. log(sinx) dx
0
n/2
Ans. 1=- | log(sinx) dx (i)
0

/2 -
=- I log sin(—— xj dx
o 2

n/2
=- I logcos x dx ...(ii)
0
Adding (i) and (ii) we have
/2
o= — J' (logsinx + log cos x) dx
0
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/2 2sinxcos x
2l = — J. log(—j dx
2
0
n/2
o = — I (logsin2x —log2) dx
0
n/2 /2
o1 = —I logsin2x dx + log 2 J dx
0 0
2I=1 +1,
n/2
[ =~ I logsin2x dx
' 0
put2x=mn
.
X7
T
when x = 5 ,Z=T
x=0, z=0
T
- —— |1 inz d
I, = 2&[ ogsinz dz

—_
I

1TC
——J.logsinx dx
20

2T

2

j logsinx dx
0

l\)l»—-

2.

K
1 2
I1=_§ j logsinx dx
0

1 T
I, —5.26[ logsinx dx [

—_
Il

T
—log?2
5 g
T
= —102
21 I+2 g

o
= —log?2
12g

f(2a-x)=f(x)]

...(ii)

(by iii and iv)

7tQx 1 dx
= J‘ COS X
6) sinx
o 1+
Ccos X
7tQx 1 dx
= J‘ COS X
Ans. o 1_’_sinx
Ccos X
% X dx

[= J COS X
cosS X +sinx

COS X

%

xdx
= xdx
o sinx +Ccos X

Refer as Group F class work (5)
LY
5) J.O/Q log (cos ecx)dx
LY
I= J.O/Q—log(sinx)dx

= —'[/2 log (sinx)dx

Refer as Group F class work (2)

GROUP (G)-HOME WORK PROBLEMS

\/12 X
Q-1) I@Hm

2-x
L““I¥4%7§

dx

Ans. dx

dx.[

J.g J12-(12-x)

"B 2-x+312-(12-x)
9 I

= I3—§/m——x+§/§dx

Adding (i) and (ii)

J‘ %/_+§/12—X
33

using _[ (a+b-x)dx

dx

X
x++\/12 X
9
21 = [, 1dx =[x],’
2I=6
I=3

.. (i)

Definite Integration
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x)2 7
2 ——dx _ 1
) B i e ©
6
(8—X)2 ./
Ans. Leti=], 21 (8-%) dx .. (i) fs cosx
/\/cosx ++/sinx - (1)
:_[6 [8_(8_X)]2 dx
% (8-x)2+[8-(8-x)] ? ?
(8-x If(x)dx I(a+b x)dx
6 X2 a a
I=| ————dx ..
IQ (8—X)2 +X2 '“(ll) % Cos(n—x)
Adding (i) and (ii) 1= 2 dx
6(8-x)% +x %\/COS(TE—XJ +\/sin(—xj
or= [0 TE) TE gy 2
2 x2 +(8—x)2
7 .
6 16 B Jsinx
2I_j2 Ldx =[x], I_;\/COSX ++/sinx dx - (1)
20 =4 6
[=2 Adding (i) and (ii)
ol 3 s +5 4 QI—f\/SI x+\/cosx
3) _-[1 3x+5+39_x X /\/s1nx+\/cosx
6
3 Yx+5
Ans. 1- 2= 3X+5X+39_X dx (@) v ",
2l = jdx [x]
b b /6 %
using jf(x)dx:j(a+b—x)dx
a a 21 =g
—j 3 dx ...(ii) [=n/12

9-x+Y5+x
Adding (i) and (ii)

)
212"-3 9-x+ X+5dX
1Yo -—x+3x+5

2= .[13 dx = [X]13

21 =2
I=1

B
o e ®
6

B
;1+\/tanx

6

dx

Ans. Letl=

S)

Ans.

I/6 1+ cots/2

I= f/ﬁ 1+Cot3/2 (i)

= % dx dx
% 1+ (cosx/sinx)%

3
I= Ié sin/2 dx

3 3 ...(ii)
6 sm/2 X+ cos/2
Adding (i) and (ii)

QIZJ‘%ldX:[X]é% :%

Definite Integration
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1= = 8) js—& dx
12 AN
5 Jx _
/3 Isin x Ans. 1= -[2 m dx .. (i)
6) I 3 g/—
6 Vsinx + Ycos x
3 I 7-x dx
Ans I/s Vsinx 0 1= %2 7 -(7—x) +7-x
) 6 Jsin x+3\/cosx
5 NJ7-x B
D _[2 \/*_’_— dx ... (i)
using If(x)dx:f(a+b—x)dx X
a a Adding (i) and (ii)
of = 57— X+\/—
3sin(n—xj 27—~ x+\/—
A Vo2
I o o1 =[ 1 dx = [x],
6 \/sm(—x]%'i/cos(n—xj Tyt XD
2 2 2I1=3
1=3/2
I—J.é Jcos x -
¢ Ycos x + Isinx - (i) || GROUP (H)}-HOME WORK PROBLEMS
Adding (i) and (ii)
5
J‘é3cosx+331 dx 1) I2(4X+3) dx
6 Jcos x + Isinx 5
Ans. Letl= [ (4x+3)dx
/ _ a0 b
21_] 1dx = [x] Letf(x) =4x+3;a=2,b=5
b= b-a 5-2 3
I=7c/6 = ==,
T nh =3
1= 12 5 n
IQf(x)dx= lim > h f(a+rh)
7 Jx n—ero
I e
2 Jx +/9-x .
7 Jx = lim ) hf(2+rh)
Ans. [= I ————dx . (i) n—e 7
2 Tx oo x
n
| Jo—x i = lim ) h(4(2+rh)+3)
wg_xwg_ e 5
n
- y = lim ) h(11+4rh)
‘[2 V9 -x +\/— -+ (i) n—er_
Adding (i) and (ii) {i Qi ]
= lim 11h +4h r
2l = 7N9- X+\/_ n—=e| r=1 r=1
29— x+\/—
+1)
T a7 _ lim | 11nh 4 402 x 2D
2l = .[2 l.dx= [x]2 n%w{ 5
2I=5
1=5/2

Definite Integration
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()
1+—
= lim 11(3)+4h2xn27n

n—eo

{33+4(3) (120)}
=33+2(9)
-33+18
- 51

2) I§(2x+ 3)dx

3
Ans. Let, 1= Io (2x +3)dx

Letf(x) =2x+3,a=0,b=3
h:b—a _3-0

n n
nh =3

[Jf(x)dx= lim S hf(a +rh)

n=e -

lim i hf(rh)

= n_)oor:1 [... a= O]
= lim Zh( rh +3)
n—e,-1
n
= lim Y (2rh? +3h)
n—=er
n n
= lim |2h?) r+3h) 1
n—ee r=1 r=1
= lim Z{ 2h? x L+1)+3h><n}
n—e 7] 2
oh?2xn2(1+1
= lim ( A)+3nh
n—oo 2
2 2
=2><(3) (1+0) +3(3)
2
=9+9
=18

3) j;(zx +3)dx

1
Ans. Let, 1= IO(2X+3)dX
flxy=2x+3,a=0,b=1

[yf(x)dx = lim lilf[lj

n
n—en =

Il
5.
|

I
=
8
X
+
w

= 4

a)  ['(3x+5)dx

2
Ans. Let]= Io (3x+5)dx

Letf(x) =3x+5,a=0,b=2
h:b—a= 2-0 _2

n n n
nh =2

[of(x)dx= lim S hf(a +1h)

n—=era

n

= lim ) hf(rh) [+a=0]
n—=er=
= lim Z h(3(rh)+5)
n—e,-
n n
= lim {3112 > r+5n) 1}
n—ee r=1 r=1

- lim {3}12 x@ +5 hn}

n—oo

Definite Integration
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3h%?xn?(1+1
= lim ( A)+5hn
n—oo 2
3(2)%(1+0)
=—— 2 +5(2)
2
=6+ 10
=16
2(5.2
5 |, (2x%+5)ax
2
Ans. LetI=jO(2x2+5)dx
Let f{x) =2x2+5,a=0,b=2
poP-a _2-0_2
n n n
nh=2
2f(x)dx = lim S hf(a+rh
X X = lim a-+r
JoT(dx= im Y nf(a s
n
= lim ) hf(rh) [a=0]

n—e,_

lim 3 h(2(rh)* +5)

n—e,_

n
lim " (2h%r? +5h)

n—er_

n n n
lim ) {2h3 > r?+5hn) 11

n—=e,_ r=1 r=1

- lim {th (o 1)6(2n 1), 5hn}

n—oo

= lim
n—c

2h3 xn3 (1+6%1)(2+%) +5(2)

2(2)> (1+0)(2+0)
6 +

10

:2+10
6

46
3

Definite Integration

6) Ij(3x2 +5)dx

2
Ans. Let,I = IO (SX2 +5)dx
let f(x) =3x2+5,a=0,b=2
_b-a 2-0 2
n

h

n n
nh =2

[21(x)dx = lim S hf(a+rh)

0 n—e,q

= lim i hf(rh)

n—=e,-

[-a=0]

~ lim 3 h(3(rh)* +5)

n=e o

n
= lim ) (3r%h® +5h)

n—e o

n n n
= lim ) {3h3 > r2+5n) 1}
r=1

n—eo r=1 r=1

= lim +5hxn

n—oo

{31’13 Xn(n+1)(2n+1)

3h®xn®(1+ 1/ )(2+ 1)

= lim +5nh
n—soo 6
3
3(2)"(1+0)(2+0
_3@°00)@+0) o
6
=8+ 10
=18




