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Definite Integrals Ex 20.2 Q1
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Let 1+logy=1¢
Differentiating w.r.t. », we get

Lo -ar
X

Mow, x=1=t=1
¥ =2=t=1+log2

1 1+log2 ¢
—de = —2
x[1+logx) 1 ¢

) i 1+logz
t s
l—r 4
L+I|:|g2 }

_[=1+1+log2
- 1+log2

- ['Di} [loge = 1]

1+log2

2
1

_ log 2
loge +log2
_ logz

log2e

1 _dx = log2
#{1+logx) log 2e

2
1

Definite Integrals Ex 20.2 Q3

[loga +logh =

log ab]



Let 9x®-1=1¢
Differentiating w.r.t. x, we get
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Forming perfect square by adding and subfracting ;;5
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Let 3% + 5% = 2

Differentiating w.r.t. », we get
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Let & =+
Differentiating w.r.t. x, we get
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Let x% =t
Differentiating w.r.t. x, we get
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Let logws =t
Differentiating w.r.t. », we get
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Let x%=¢

Differentiating w.r.t. x, we get
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Let x =asing
Differentiating w.r.t. x, we get
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Let/ = E1Jsin¢$ccsj¢d¢ = _ﬁ.,‘sinﬁ cos'deosg de
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Let sinx =1t
Differentiating w.r.t. x, we get
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Let 1+cosd=t2
Differentiating w.r.t. x, we get
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Let 3+ 4sinx=1¢
Differentiating w.r.t. », we get
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Let tanlx =t
Differentiating w.r.t. », we get
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Ex\f'mg'x
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Let x =tang

Differentiating w.r.t. », we get
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Let sinwx =¢

Differentiating w.r.t. x, we get
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1-tan?®  1-tan?®
z 5
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et

2tan —
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We have,
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— Ol
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We know,
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We have,
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Using Integration By parts
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2
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We have,
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We know that,
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g
7 g
b
0 3sin®y +h coss x

Dividing nurm erator and denominator by cos?x
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I=—dx
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%[ SN + oS X }
]2 ¢

}
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R | bt 4l
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Let 1+ x%=¢
Differentiating w.r.t. », we get
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Let x - 4 = ¢
Differentiating w.r.t. », we get

dx = At3gt
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We have,
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Let x = cos28
Differentiating w.r.t. », we get
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We hawve,
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PUL t =i + 1, then dt = Sxt dx,

Therefors, j’Sx‘J \fy +1 dy = j’J t dt = —dt -
X a7
Henes, J:_Sb-(d L - [(ks " ljzl
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Altern atively, first we transf
Lett = %" =1, Then dt=5x“ d,

Mote that, when #w=-1,t=0andwhenx=1t=2
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tegral and thenevaluate the transformed int egral with new limits

(SR

[ % o0se %
1 1+ 3sin®x
I—? zec x dx
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m
Let I = _[5‘ Sin3 2t cos 2t dt consider ISiﬂ3 2t cos 2t dt

Fut sin 2t = u so that 2 cos 2t dt = du or cos 2t dt = % du

S0 _|'5ir‘|3 2t cos 2t dt = % Iu3 du

1 4} 13 eseic]

= ) = —s5in 2t = F[t] =a

: 4] 3 )52y
Therefare, by the second fundamental theorem of integrals calculus

2 : 1
I:FE—F(DJ=—SIH4£—5m4D=—
4 8 2 g
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Let E—-4dcosd ="t
Differentiating w.r.t. x, we get
4sin 848 = gt

Mow, #=0=1¢t=1
=g =1t=9

- 1
L [5{5- 4cosd)s sinddd

= 1
- [5({5-4cosd)Tsingdd = 3.5 -1
u]
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We have,

aT
f cos™¥24sin248d4
Ju]

Slr‘|32.§ A8
cost 28

tanz28. sec? 2848

o—m|y ooy

Let tanZd =1¢
Differentiating w.r.t. x, we get

Zsec? 2848 = dt

&

7 1 1|¢2 o
[ tan2d sect 2898 = = | tdt = = | —

o 2 2|2 |,
_3
4

x

]
. ]cos-Szasin25d5=§

o 4
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=
Let x2 =1

Differentiating w.r.t. x, we get
g&dx - dr

N cos? x gy
cos® Fat

1+ cos2tdt [-.-2c052t= o coazt]

wll—l wll—l wlm o

ol
-3)
[ SlﬂEtL

=%[H+D—C‘—G]

2

2
F-) —
[ W cos® xZdx =%
u}
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Let 1+logx =4
Differentiating w.r.t. x, we get

L = ar
Ey

When x=1=1¢=1
¥=2=1t=1+log2

_ 12 dx
C1x{l+logx)

lelog2 ¢
= t_E

1

_ |: 1j|1+||:n;|2
t 1

" 1+log2
_ logZz
1+log2

12 dx _ logz
S ix(l+logxy  l+logz
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xdx = ?(l - sin? x}z Cosx dx
a

Let sinx =t
Differentiating w.r.t. x, we get
COS xdx = dt

When x=0=1¢%¢=10

T
¥==-=1f=1
2::>

(1 = Sihg X)E Cos X dx

o—pa| b

[1 —tz)z gt

[1 W S t“)dt

1
]
u]
1
]
u]
1
=]
= [t— t3+L]
1

=
3 S
u]
P 7l
= - — 4 —
2 k&
e
15
g TCOSSXG'X i
0 15
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Let I =J‘ LS dw. We first find the anti derivative of the integrand
30 - }{E]

PUBO—KE=t.Ther1—§~,.">?d><=dtorﬁdx=—%dt

Thus Ideh_I_LHi L |-fp

32 3 3 3
30 - %2 30 - x*

Therefore, by the second fundamental theorem of caloulus, we have
- 12

B S S S B R ()
3 [30—2?) 30 -8 313 22 99

ra t
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Let cosx =+¢
Differentiating w.r.t. », we get

- sinxdy = gt
When x =0=1¢t=1
X =g =t=-1

Mooy,

X

[ sin® x f1+2cosx){1+ I:DSX}EG"X
0

= TSinzx f1+2cosx)fl+ cu;x]z.sin xax
0

_}[1—t2){1+2t]{1+t]2dt [5in2X=1—cu52x]

1+2¢- 2 21“3)[1+ £2 +2t)a‘t

-1
1
I
i
1
J{t-e2v2tr2e+20% 0 a2 t2 et - 20% - 207 - ar¥)at
-1
1
| [1+ 4t + 48— 2e% _grt o 21“5).:"1“

-1

1
a4
4
rror2 a3 L5 18
3 o 3,

= 2+EI+E——EI—E—EI =E
3 3

. TSir'ISX{1+ 2cosx )fl+ c05x]2dx =
0

w|m
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T
I'= |2sinxcosxtan™ (sin x)dx

Let f=sinx
&t = cos xdx
x=0t=0

¥ e

x=—,
2

Izjlrtan‘= (2)dt

o a

R P
=2 —ftan " f——+—tan"' ¢
2 5 o )

- I= | 2sin xcosxtan™ (sin x)dx =
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Let sinx =1t
Differentiating w.r.t. x, we get
cosx dx = dt

Now,
XxmwD=¢t=0

x-iatsl
2

o—r

1

sin2xtan™'(sinx)dx = 2[ttan™" tdt
0

Using by parts

-1
-2 {tan" efede - | (fede) ‘“Z—’;’arc}

2
82 e dt
.2{?tan c-E[ldt—lluz]}

o —n

sin2x tan~! (sinx )dx = ;—— 1
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[ sin2x = 2 sinx cosx]



Moo,
Let cus'i)r:r:—;dx:dt
m'l—x2
When X=D:>r=;—
¥ =1=t=10
12y cos™ !y 0 z
| —————dx = -2 tcostgt =2t costdt
0 A1 - x° £l o
2

f{eos™ %Y ax - [X(Cng_lx)z]

{CDS'1 x}z dy = (:r - 2)

oO—
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E[t [cos tdt-[{cos rdt}j—i.dr}

2[tsint-Jsintdt]2

2[tsin t+c05t]g

x
z

u]

1
(]
I
o
+
[N
P
ra| =
I
—
R

I
o
=
|

yh]
—



| B—pa| b

2
[1- cosx)2
% ECDSzg
=£ Sa'x
= . Xz
3[25|n2—]
2
= o2 cos &
= | XG"X
= L3
EEJE_Sm E

Let cotl =t
5

Differentiating w.r.t. x, we get

-1 o N
?CDSE‘C

Mow, X =

ra| =
G| —a|

]
=z

b —ba]

(L - cosx)

4+

1+ cos x
-  _dx

= gt

1
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1+ cosx =2 cos®

1-cosx =2sin®

Y




Substitute % = 3%cos28

Differentiating w.r.t. x, we get
Zxdx = -23% 5in 2648

Mow, x=0=4¢&-=

2 g% - w2 o az{l—CDEES) 5
9 ——dx = - 28 |3a
IDX 5'2+X2X é‘Jaz—(l—EDSES)(a IR )

q

sin @
cos &

sin284de

I
|
1T}
B2
B8 —O

)

2sin? ade

]
1]

X}
O —f|8 O—p|l

1]
1]

{1-cosz2g)ds

X

sinz2g |4
of222]

= 0
_azlr_ L
4 2
¥ o e 1
5 IX ﬁﬂl){ = az[i__i|
0 a° + x 4 2
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Let » = 3cosz2g
Differentiating w.r.t. », we get
dyx = -2asin2g

(-zsinz8)de

w1l-cos28 =2sine
Sin2ade 1+c0s28 = 2cos2 8

—?f(x)dx = T F{x)dx
& &

Sin&g.2 siné& cos &
cos&

1]
]
o

zin® agde

1] [}
r +-
o i1}
Ot o—p)| 8 Okl

{1-cosz2e)de

ful
_5in29]2

u]

g

]
M2
1T}

rJ

g

1]
a
o
— —

sin 25‘]5

u]

r

=2&[%—D—D+D:|=:ra

N =R
| dx = 13
s Na
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Let cosx =1+t
Differentiating w.r.t. », we get
- sinxdx = J#

X = E:> t=20
% Sin ¥ COs xdx
' éc052x+3|:|:|5x+2
_ o tad
R TIETIY

}

=1|- dt appl tial fract
n[ t+1+t+2] [applying partial fraction]

= [—Iug|1+t|+2 I|:||;||E“+2|:|;|

=-log2 + 2log3 +0-2log2
=2log3 - 3log2

J
2 sinx cosxdx =
s > =log=
Ocos<x +3cosy +2 8
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tanx
7 1+ m*tan®x

SinxCosx
I=]§ . ———— dx
5 COE° X+ mTsin®x

Put sin®x = t then Zsinxoosx dx = dt

><=E]:>t=Dar‘|d><=%:~t=1

—
I

Il
[ [ A S

—
I

—
I

—
1

Pl = M= PRI =
[l
|
—

I
fd]
':‘
L

o
el
3

—
I
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b { .
[ =
'£(1+><2)J1—><2 *

Let x = sinu
dx = cosu du

Let tanu = v
dv = secqudu

b4
= fﬁdv

I %[tar‘ri [ﬁu)]j{'ﬂ

<= )
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i ¥
I=_[ - i
i ¥
Let L4 =t
%2
-2
Fl::l><=n::lt
1
><=§:>t=8.ar‘|d><=1:~t=[]
1% .1
[=-=2]|[t)=dt
30
o 0
. AH
2 4
%,
1
I=-—[0-12
Mo-12]
[=6
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2
tan™ x
Isecjx = 5 ax
tan x4+ Ztan” x+1
i a
w=tahx —-—=3sec" x
e
2
i
I—?———?——du
o +2u +1
v
v=ut Dl =gt
i

lI;
349 L ov 4l
ll ! zdv
3 v+

1
BETOEST

1
305 40
1

Itan® x+1)

v

I
4

"

1
_3(t3n3x+1)}

1 1}
__+_
£ 3

i

"

TR | o—
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Jl:c:-s x(l—cos® x) tan® xoos® xdx

! c 4 » 4
cos xsin” xsin® xax

Joos x sin’ xdx

bt | D gt | ] By |

. cti
cosx=f—-—-8hx=—

%
0
—[ -y
1

5

(V£ — 23t

O e
g
L b3 L
|
-2
S
—

[ | B2
2|0
B I o
=
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3 x _.oxY"
cosZ + sinz
[cosZ o)
3 coszg—sng
[ = dx
'![cosf+ sinij
2 2
X X
I = 2 2 dy
X

Let oosi+ sinf =t
2 2
X X
[0035— S|n§] dx = 2dt

x=0:>t=1andx=g:>t=@

I- T_(t)%'I dt
=[]
-]





