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Wwe have,
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We have,
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We have,
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we have,
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We have,
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We have,
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We have,
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We have,
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we have,
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We have,
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We have,
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Wwe have,
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we have,
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e have,
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Wehave,
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We have,
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We have,
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We have,
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=E{1+.ﬂ:JTI+E(x}:_—j

( ):i_,J

e | b2

+
Ly

|
—
[

.
-2
M
=l

i | b2 3| k2

[*]
[ %]
<
5]}

]

|
z_
YR

7Y
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3 : 5
f—2 =L a+[—2 sk  [Using Parkial Fraction]
t(x+1){x+2} 1x+1 Tx+2 =

=—log{x+1)f + 2log(x + 2}

==(log3-log2)+2(log4 - log3)

=3log 3+ 5log 2
:1
=1o

LT
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Lelf:iisinjxdr

I= E sin’ x-sin x v

- E[l —cos” x)sin yx

7
= _Lzsinxa{x— 2¢os’ x-sinxdx

T 3 ;
=[-cosx]: +[cu; xjt

]

1 2

1
—|+§[—'l]—i"3 3

Hence, the given result is proved.
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Let [ = f(sinzf— coszg]dx

=—‘[' L:()5:£-5i113£ dx
2 2
=—fcns;r dx
_[cnsx dr =sinx =F(x)
By second fundamental theorem of calculus, we obtain

I =F(n)-F(0)
= sginm —smn 0
=0
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[
x 2x
Let 2% = ¢ = 2dv = gt
Whenx =1, # =2 and whenx = 2, ¢+ = 4
: 1 l 9,1 2 23,
o 'r[.x_ltzje ‘ﬁ_lf(: rz}edf
=f[l—l1]e’a'c
2\t
Let }:f(r)
Then. f"(z) =—ILZ
I 14, PR ;
= J:(f—ﬁ]edfz fe [f(e)+ f(¢)]at
=[er @]
1
{3
f
M
ol
_e e
& 2
et —2¢
4

Rl S )

2
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= [si nt (2% - 3)];?
= sin(1)- sin™ (-1)

=1
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Wehave,
£ e 7

02+8x2 16

'}' dx i
z T
° i +xt
2
1 T e
= —[2 tan 2;-(1 = —
g o 16

=

L

i =2 Ean'li

A% = =

= %[tan'i 2k - tan_llj:lm %

=tanlgk-0=%
4
Staniok =T
4
=2k=1

e

ma| =

Definite Integrals Ex 20.1 Q60

We have,

{3x?ae -8
1]
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,/1— (1-2ein? xidx

2

2sin” xdx

d‘—hmlg ’:l‘—hmlg

in

2
JE.I. sin xdx
I

E
\[5(— Cos x)f
-
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I

Il
=l

1+ sin dx
| 2
%

2x
=1= [ fsin?2 s cos?l s 28in S oosZ d
ElJSIH 4+CCG 4+ SIH4COS4 X
2x 2
== in= Zld
.L [Slﬂ +COS4] X
Zx ¥ w
== in= Z|d
L[SIH4+COS4J X
2x
—Cos— SII"IE
4
== 1 + 1
4 4

=1=4(0+1+1-0)
=[=8
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?{4’- 2
I= _[[tanx+oot><)' dx
[}

3
I=I%dx
o [ tanx + cotx)

=
[ = —1 =dx
o sin®x+cos®x
SiNx 005 %
3

I= _[ [sinxcosx)zdx
u]

?{;

I = Isinzx[i—sinzx]dx
u]
A A

I = Isinzxdx— J’sin“xdx
[u] u]

We know that by reduction formula,

-l

. n-1¢ . .- oos X Ein"T x

IS|n“xdx=—IS|n”2x oy - ——— =
n

n
Forn =2
Isinzx dx=2_1jldx—COSXS|nx
2 2
Isinzx dx = Lx- GOSXSiNx
=2 =2
Forn =4
— )
Isin“x dx=%_|'sin2x dx—w
j- 4 3{1 oosxsinx} cosxsindx
sin® dx = =4 - -
4|2 2 4
Hence,
- lx_oosxsinx ?‘f‘_ E lx_oosxsinx _cosxsinax %
=2 = a 412 =2 4 o

LR R e



(sin x cos x)dx

sin? x(1—-sin® x)dx

sin® x—sin® xdx

sin® xdx— | sin® xdx

O e 3| ] Sy | ] g3 ] S| ]

D Yy 3|

We know , By reduction formula

M _1 = D M=l
.[Sin de=n Ism gm‘x—w
" »
Forn=2
in 2 2-1 cosxsinx
_[sm xdx:_-l'ldx_i
2
. 1 cosxsin x
_[sm ddr = —yx— ot
2 2
Forn=4
4-1 L E
foin® ndn= =1 fiin? nap - 22228
4 4
4 311 cosxsin x| cosxsn’x
Ism xdfr =24 x— B
412 2 4

Hence
I I
7 2

1 cos xsinx} {3{1 Cos Xsin x} cosxsin’ :&}_
S etitetinnlel ) SN S S _

Z 2 o 412 2 4 0
H_3 II

4 414

16

e

|

Definite Integrals Ex 20.1 Q64

Using Integration By parts

re=r-|r

F=xg=logllx+1)
x .2

Ui al kv

]'Dlxlog[1+ 2x)dx

i {leog[1+ 2><:l:|1_.|-1 2x?2

2 L o2(2x+ 1)

_ Iog[3)_l15_l+ L 4y
2 23T 4

log(3) [x* x 1 '
- 7 zL+§Iog|2><+1|n
leg(3) 1
-— —glog[B)
=§|Oge[3)
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(tan2 x+2tan xcot x4 cot® Xrdx
{(secz x— 1) +2+ I:c:os et x - 1:]} ax

2 2
{sec x+coser x} dx

| ] S| o] ] Sy | | ] S]] | ] S| ]

IT
3
2 2
sec m’x+_[ coser” xdx
o
&

—_—
3
e
——
| Awl A
+
—_—
|
[y}
(=]
—+
i
@lgwla
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[azcoszx +bsin x)dx

%
I- [4
0
=4
I-= “az[l—sinzx)+bzsinzx)dx
o
b
I-= ”az— a?sin?x+ b2 sin? x| dx
[a]
=

I-= Iaz+[b2—32]sin2xdx
1]

1+ cos 2><)

B el
I=jl;a+[b—a] 5 dx
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: dx
A+ e+ 241

1

J

0

1
'!(x+1) Hes +1)
1

Ji-

0

1 1 }
3 ax
275 +1) 2(x+1) 20 +1)

1

1 1 1
!2(;; ek Iz( e Iz(x+1)2dx

log(x +n] log(x-i-l)} 1)
2 |, |2a+n],

_log2 log2 1 1
4 2 4 2
1032_’_1

4 4
=(1/4)log(2e)




Ex 20.2

Definite Integrals Ex 20.2 Q1

4 4
Let/=|—d
sx +1
Pox 1. 2x T O
LTl agq® Feiinl EE
By the second funamental theorem of calculus, we obtain
I=F(4)-F(2)

=:l|:10g (1+4')~log(1+2%) ]

=21[10g1?—10g5]

—
4
r
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Let 1+logx =t
Differentiating w.r.t. x, we get

law-at
kY

Now, x=1=t=1
x=2=t=1+log2

2 1 1+log2 ¢
l720.}( = ¥z
1x[1+logx) 1t

) i 1+logz
t 1

P R
{1+I0g2 ]

-1+1+logz
=[ 1+log2 }
_| log2 B _
= {m] [vloge = 1]
_ loga
_Ioge+log2
lag2
=IDgZe

[loga +logb = lagab]

T 1 o = log2
1x[1+1ogx] logze
Definite Integrals Ex 20.2 Q3

Lat ax®-1=¢
Differentiating w.r.t. x, we get

185 dw = dt
3w dx = a‘_t‘
=}

Mow, ¥x=1=t=28
k=2 =t=735

2 3y [t
dx = [ =
{ ox?-1 L At

1 35
= E|:I|:|g| t]a

= %{|Dg35 -logg)

—ldx = é{logSS -log®)
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2tani

Put sinx = 72;(

1+ tan® 2

2

1—tan2i

CoOsx = 2

1+tan®2

X
% v % SECZEG'X

£5005x+35inx - lg

L

5|1-tan®l +r5'car1i
z 2

*
seczgdx

5—5tar12i+r5'car'|i
2 2

et tan£= t
2

Differentiating w.r.t. », we get

O—rJ| b

e sec? X v - at
2 2

ow, x=0=¢t=0
x=£::>t=
2
o M
e Il 2t 2 ot
- L s
5—5tan2%+6tan% D5 - 5ET+6r 5 1—r2+%r

Forming perfect square by adding and subtracting %
2]1 ar
507_42,5;
5
_211 ar
5034 (, 3 z
25 =
1
34, 3
J2L[ES, INes e BTN
~Eayee 2 {34 3 o x? 2a
bl oo
25 5

{ﬁwuﬁ )

s
. ng[: * :':]

XN+a
B

]
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Let &2 +x2=¢t2

Differentiating w.r.t. », we get
2w dx = 2tdt
wody = tdt

Mow, ¥ =0=¢=10
x=a::>t=u'§a

xan 2 g

N :

e
[ ar

o—w

- [
[ 2]
a{\lr_— 1)

2 X

a et _dv=af4e -1

o =pectiohid
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Let e =¢

Differentiating w.r.t. », we get
& dy =gt

Mow, ¥ =0=t=1
¥=1=t=g

Lg” e gt
o = =] =
o0l+e 1148
1, at
= [tan 11‘] [j == tan™? l‘]
1 1+t
- [tan‘le ~ tan! 1} [ tanZ - 1}
4
=tanle-Z
ES
1 x
| £ = o = tante-Z
ol+e ™ 4
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Let x%=¢

Differentiating w.r.t. », we get
2w dw =gt

o,
y=0=¢=0
¥=1l=t=1

}Xexde _ }etdt‘
0 n 2
= %ie*dt
1 1
-3¢,
SR feed]
- 5le-1)

ixe"ao‘x = %{e - 1)
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Let logx =+
Differentiating w.r.t. », we get

Lo car
N

O,
¥=0=¢=0
x=3=t=Ilog3

J3 cos {logx) "

1 X

log3 )
= [ costagt [ [cost = sint)

0
= [sin t]luc'gg
= sinflog3) -sin0

= sinflog 3)

JSCDS(ID:;]X}

1 X
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Let »%=¢

Differentiating w.r.t. x, we get
2x =gt

dv = sinflog3)

O,
¥=0=¢=0
¥=1=t=1

tanl1- tant D} [ tan L = 1]
4

Definite Integrals Ex 20.2 Q10



Let x =asing
Differentiating w.r.t. », we get
dw = acos&98

T O,
x=0=8&=0

im)
[l
|
3
[l
=

o— o

J=2 [1 - 5in® 5') & Cos&38

) 1 28
[ [1 - sin® 6'] = cos?@and 1 r0Red

[}
o
]
o—rtalt
[w]
[l
m
b
o

= COsS 28:|

11|
]

(1+cosze)ds

n
|
o —tall

x

sinzer

n
[
b —

ra| =

+

o

|

o

|

o
| IS
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Letl = j \‘-":sillcs'ﬂttJ:i"{.ﬁ dip = I JJsing cos ‘deosede
slzo, let sing =7 = cosgdg=dr

L

When ¢ =0, =0 and when ¢ =—, 1 =1

o= fl Ji(1=Y de

= f. 12 [l w1t =20 )t

2] =

154 +42 -132
231
64
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Let sinw =t
Differentiating w.r.t. », we get
cosxQy =dt

Mo,
¥=0=¥r=10

Definite Integrals Ex 20.2 Q13

Let 1+cos8=1¢"
Differentiating w.r.t. », we get
- singdd = 2tdt
singaqg = -2¢at

singdg

N1+ cos@
-2t
t

o —pal b

——

- 2)at
Z

- 2[5

- o[- ]

-1

1]
M

| B

% sin & de
L ——==2 -1
luql'1+c05.5' [\f'— :|
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Let 2+ 4sinxy =1t

Differentiating w.r.t. », we get

4 cosxdy = at

Cos Xy = E
4

Mo,
¥=0=¥t=13

x=%::>t=3+2¢§

—i| b

COS X
o34 4sing
223 gt

5 4t

1 24243
= S [iog ¢

= %[|Dg{3 + 2\,5} - I093:|

5|og[3+2”"5

4 3

Cosx

x
=3
h 103+4sinx

|

dw = lIl:lg

(28
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Let tanlw =+¢

Differentiating w.r.t. », we get

L v -ar
1+
O,
¥=0=¢=0
x=1::>t=£
4
1 -1
i tan 2XG,X
o 1+x
3 1
=]t"§o‘t
]
2]
%
]
=z[t%}4
3 ]
3
-2 E/é_g
Jh4
3
_1 %
12

1
o
o 2

1+ %

-1 )
Ytan™ & v %,7/2‘
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f oy x+2dx

Letx + 2 = #2 = gy = 2tdt

When x =0, ;:w-"iand whenx =2, =2
o [ 2ae= [ (¢ - 2 2
=2 (F-2)
=2Ej{r*—2r")d;

[ 1 _2;-}
503 |,

(32 16 42 42
p] [ A L B o
e

3

J

Il
[

—96—30—12v5+20«5}
15

=2

ﬂm&ﬁ}

15

16(2++2)
15

) 1652 (V2 +1)

15
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Let x = tang
Differentiating w.r.t. x, we get
dx = sec’ adg

oy,
gl T e R

wEagad
4

1
[ tan [1 X z]dx

u] -

,_'.
o1}

N

o —gld o —plE o —plH

_1{ Ztang
1

= ]SECZSG'S o tan® g = Ztan ]
- tan© &

1-tan‘sg

tan~! [tanzs) sec” 5404

26 sect ogg

applying by parts, we get

e 4 2 dg
=2|8 [ sec eds-[[sec: sde)—ds
o x o el

~2[#tane]3-| tansas |
o

= 2[gtan 9+Iog(m58}]§

z

1 z
ltan'l[ ak ]a‘x=£—|092
a 1-w 2
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=t

Let sin
Differentiating w.r.t. », we get

2siny cosxdy = d¥

+

v,
]

5

—

+

~+
[N

,_,.
I

=
N
r

| E—

o =

tan™ {1} - tan™? (D]J

/1 T O

tan! [tan%] - tan™! ftan D]}

®

m|E R M R R M e
A=

Siny COSx kg
— g

o —talt
]
|

1+sin®x 8
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1—'car12£ 1—'car'|2£
2 2

Puttingcosx = =

1+tan?¥  se2¥
2 2
:2tar1i
siny = 2
sec?
2
= L] N
=z 1 z =1 =1 E
I=] o dx = | n
DECOEXN +OEINX Dal1-tan® 2|+ 2h tan? 2
2 2
Put tan£=t
2
1
—seczidx=df
2 2
Ifx=0t=0 andif;(:g, =1
1
= =2]L
oa[l—r2)+2br
1
P S|
0-at“+2ht+ 5
1 at
=2 2b
D—a[tz——t—l]
a
E[l dt
20 % B2
-2+
4 3
a1 dt

= E ! Iog‘ i) 3

2 Jl.f‘:|2+c'.'2 y‘b2+az { b]

2 N
VIS a° aJl) .

B g a+b+«|'az+b2]

= |
\{bz+az [e.'+.'b—~4’~=‘.'2+.'b2
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e

2tan —
We know thatsiny = 2X
1+ tan®l
2
I F3
j— i !
a5+ 4siny o 2tani
5+ 4sin 2;(
1+ tan? =
z
2 1
= | dx
05[1+tan2—J+4[2tang]
1+tan2x—
2
z 1+ tan? 2
= 2 dx
Plsyctan?® ygtand
2 2
Z sec?
2
| dx
Pcyctan®+8tan>

Let tani = ¢
z

Differentiating w.r.t. x, we get

%59:2 X dx = gt

ot b

dx



_} 24t
05 + 5% + 8¢
_ 2} at
50140245
]
1
= EI 6 lc;t 5 [Adding and subtracting E}
SICE LR L 25
25 25 ]
_ 2} at
B Eo z z
BEes
21 _
= — 5tan 1 t“+i ><5—
! s3],
r 1
-2 tan_1[1+i]x5—tan_lix—]
2| [5 a
2 47
= Z|tant3-tan 12
Rl ERA
- . 1
2 3 A-8
= = |tan"t 3 tan™' 4 - tan"' & = tan™!
3 1+3x— 1+ A8
L o
[ 3
= E tan_li
3 5
1
=Ztanl=
3
z
. J;_dx = atan'1 i
o5+ 45Ny 3 3
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We have,

H sin
[
o

SiNX + Cosx

Let sinx = & {Sinx+cosx)+.f_di(sinx+cusx)
X

=¥ {sinx +cosx )+ L (cosx - sinx)

sinw (K - L)+ cosx (K +L)

Equating similar terms
-l =1
K +L =0

:I'emd.f_=—i

= K o= —
2 2

H sin x
L ———ax =
psSiny + cosx

-1YTcosx - siny
—— = " dw

x
Jdx + | — .
o 2 Josinx +cosx

M| =

1 1 . = 1
= E[X];_ E{Iog|smx+c:osx|:]EI = %— E(D}= %

H sin X
o SiNx + cosx

ra| =
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W know,

:2tani 1—tan21
SNy = — = COsx = -2
1+tan? X 1+tan??
2 2
1
I+ 2s5inx 4+ cosx
_ 1
2tan 1-tan? X
3+ 2 = + 2
1+tan21 1+tan2i
2 2

[1 + tan?® i]
2

3 1+tan2i +4tani+ 1—tan2i
2 2 2

X
sec® gy
2

3+3tan2%+4tan%+1—tan2

ra| =

1
I+2sinx +CcOS5x

x
sec? gy
2

T dx=T
o o

2tan2i+4tani+4
2 2

Let tan2=¢
z

Differentiating w.r.t. », we get

i sec? idx = dt
2 2

MO,
¥ =0=t=10
K =ax =t

1t
g

x
sec? Ly
2

(=)

2tan2i+4tani+4
2 2

at
PR yEr+ 2
ar

= [tan_l (r+1)]z
= tan™ =)~ tan~! {0 + 1)
= tan™ (=)~ tan"! {1}

= tant|tan X |- tan~!|tan X
2 4

o—8 oO—8§

_F_x

-

_2:7—:7

T4

_)T

T4

T ! dx = Z
03+ 235 NXx 4+ CcOsx 4
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we have,

1 . L1 1 g .
[1-tan™ xdx = tan™" x [ dx - ](jdx.)—[tan' X)G"X
g 8 o dx

1 X

= [X tan_lx] ax
o H

|
ol +x

—

[
—

- 1
x tan™t x——IDg{1+x2 }}
2 0

flog2 - 0)

log 2

E RN
[l Bl

1
~ [ tanTtx g = I ilogz
o 4 2
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Using Integration By parts

Jre=x-|7
f’zJ:T,gzsin_lx
Fafiod =

«Jl—:lr2
1

xsin” %
J dx=—1- " sin™ x - [(~Dax
vl—xg

-1
xsin T X -
I\[_gdxz—'\l'l—xgs1nlx+x
1-x

i

= Ry S SR S
5 5
= =
=] =3
1 el I

Y&
Il 1}

———

— | o—
|
™ T
|:| —
—
b
©®
=)
i

-
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]

i: tan><+\foo_)
RSk
(=

N

AfOOE X AfSINX

Hsinx + cosx
dx

'L JEiNx Ccosx

Nz (Sir1><+c:os><]d><
! JEsin® cos %

SiNX + Cos X
_3

!
%

ol

—l

= dx
o Wfl— [Sinx—cosx)

Let sinx-oosx =t
(cosx +sinyx)dx = dt

x=0=t=-1 and x=

T
- )
= -Ji[sim‘1 tlo1
1= 2[sn™(0)-sin (-1)]
T
2
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We have,

Ioton
4

I-=

z x
i‘ tan® x = ? tan® x
] ]

1+ cosex 2cos? x

dx = tan® x sec? x dx

M| =
O—| b

Let tanx = = seciyxdx = gt
Mow,
=0 =¢=0

sec®x tan® x dx =

|
o —4p|u
-
O—r
+
w
0
o+
1}
=
—
+
s
[ I
= —
1]
=

T 3
STtEtA g1
ol+cosixy g
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We know that,

1—tar12i
cosx = — 2
1+tan? 2
2
1 1 1+tar'|2£ seczidx
= = 2 = 2
X
S+3cosx 1-tan? X 5[1+tan2iJ+3[1—tan2iJ B+ 2tan” =
43— 2 2 2 ¢
1+‘car'|2i
2
o M
T dx _lT sec? e
05 +3cosx 20 2

Let tani= t
2
Differentiating w.r.t. », we get

1
Zsec? io‘x =dt
2 2

Now,
¥ =0=¢t=0
X =g = t=mm

= %{tan'l [tan —] - tan~? {tan D)]
N
212
T
4
- Tdixdx -7
o5 +3cosx 4
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Wwe have,

T
H 1
| ax
palsin®y +h%costx

ividing num erator and denom inator by cos? x

)

1

C052X adx

3 z
sin® x Ccos® X
a7 + b®

o —talm

CDSQX CDSQX

2
sac” X
2 z 7 [ 9x
3 tan“x + b

1]
o—ta| b

SEC2X

2
tan® x + [EJ
El

Let tanx =1

1
— ax

=

o

Differentiating w.r.t. x, we get

sec? x dx = gt

When » =0=¢=20

%% sec?x . .
a0 tan2X+[E]
E]
1= at
"3

[tem'1 o - tan™! DJ

3 b
1 _1 T T
= — | tan™" tan — = —
ab{ 2] 2ab
z 1 T
| - dx =
i a®sin® x + b cost x 2ah

Definite Integrals Ex 20.2 Q29

E::vr+sinx
I=|——dx
214+ cosx

: o
Ix+2sin—cos—
) ) g,

:!—d" = dx

=| xtan 'f [
|~_2,J H

r;,..i
e
B
2|
B
+
iy

: 2 :
tan— ghx :|
] )

k| H

Ex-i—sinx
g

T
= N =—
2 l+cosx 2
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Izi;tan—-,xdx
2 l4+x

Letr=tan™ x
dt= ! -
1+x°

x=0¢=0

dx

x=l=x=ir
4

Il
v |
|“ﬂ, k| ™ha

b | =
=
(=)

|
Rt
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1

I j- SiNX + Cos X
J+sin2x
=

I=I SiNX + COS X _ dx
0 3+1—[c:os><—sim<)

74 SINX + 005X ]
)2 dx

u]

-

0 4—[cos><—sir'|><

I—i-lo ‘2+sin><—cos>< %
4 T|2-sinx+cosx| |,
1 1
I--Zlog|=
2[5
1
I==l 3
4Oge
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We have,
}Xtan‘lxdx =tan‘llexdx—i(]xdx)i{tan‘lx)dx
ul il ul o
z 1 1 2
[ tant x| oL X o
2 0 201+ x*
1
2 1 Foox
e [ pappiey | sl fE X zldx
2 u 2o l+x
1(x 11 1 dx
2 [ el e
2[4 [lg él+x2}
1
= %—%[X—tan 1)(:|
=1_LP_£]
g 2 4
il
g 2 8
s
4 2
1
2 than‘lxdx=£—£
0 4
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bt 2_
Let I= 41 Xz dx = - 4X 21 ax .
KRSl Pt
Then,
1 1
I—o T2 {Diuiding the numerator and
=] —* _dw
: 2
- denominator by x
2
x
.
= IT=-]—*~  gx

dqu
e
ut-1
= coms Iogu 1y
2(1) o+ 1
1
v+ —=-1
1 1 ks
= I=—§Iog Xl +C=—§|D
X+ = +1 ol
x
11 k2 i llogxz—x+1
axtexel 2 PR
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Let 1+x%=1¢

Differentiating w.r.t. x, we get

2xdx = dt
Now, x=0=%¢=1
¥=1=tt=2
1 o4y’ 212t -1)
[ 240';(:[ =3 at
°{1+x) L
211 1J
=12 = - = |ar
ihe®
2
]
2r 3 )
1 1 1 1
s12|- T+ —+--=
a 24 2 3
™ -3+1+12-8
24
_lex2
24
1 3
L S
°{1+x2)
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1
— |dx = du
=)
2
LH.FC
il
i 1 1 1
=|[-ZloglE|| - |- ZlogfLf| =1 ]
[, (o) (-3roab) 100
=log¥*
1
—Elog?»

|



Let x - 4=2¢"
Differentiating w.r.t. », we get
dx = 3t°dt

Now, x=4=¢=10
=12 =t=12

12 1 2
— V3w = [ [#% + 1) 3t
Lx(x 13 ax ]D{ + }

=
-3|12% 1 4s
7
_ 720
7
1z ! 720

LX(X—4)SG'X= —
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We hawve,

I
FR
[ %% sinx dx
g 111

Using by parts, we get

2
x 2] sinxdx - [{Isin de)dL.dx
dx

= x%cosx + [cosx. 2xdx
Again applying by parts

= x?cosx +2[x[c05xdx =1 CDSXG‘X).Z:—X.G'X]

e

= x%cosx + 2[¥sinx - [sinxdx]

2

= [XZ COSX+25 sinx+2 CDSX]
a

=s+0-0-0-2
=r-2

xZsinxdy = 7 - 2

o —ha|
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Let »¥ = cos28
Differentiating w.r.t. x, we get
dx = -2sin28de

. 0 f1-cosz2s

g dx = Z— == (_2 s
]g 1+ x _J 1+ cos28 ( 25|n28‘)d8
4 f1-cos28 .

= [T cosze ¢ 25in20)de [ sin29 = 25in8 cosd; and sin?6 = ﬂ]

2

n
[iv ]

"
r'S
=Rt 2 LI =L A - Rt L]

=2 (1-cos28)d8

o2 5
sin< &
= 2|5~
]

n
\u]
—
I
1
I'\Jl;—b
—_

M
|
—

1-
1+ x

*

1
2 f dx =2 -1
5 2
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We have,
1 1
2
1 1—}(2 1—X [l—x—z]d}( l{l—x—zjd}.’
é 2 dx:lu 17 =_ID 1y
1+ x7) XQ[H_] [H_]
X »
Letx+i=f::>1—idx=dt
- ;(2

When x =0=t=uo
e IS R

2
70')(:_]0“_5:
w b

ra—8a
o+ |4
ey
1]
—
1
ﬁ*||—~
S
5] B8
[}
T
n| =
1
[
N
[}
P =
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Put t =x" + 1, then dt = skt dx.

Therefore, J'5>{“ -.’xs +1 dx = J'Jt' dt = %dt - %t

1

3
2

3 2
57 z

LN S V| N

2 2
B RIS
Alternatively, first we transf the ifitegral and thenevaluate the transformed integral with naw limits
Let t =%° =1, Then dt = 5x* dx,
MNote that, when w=-1,t=0andwhenx=11t=2
Thus, as ¥ varles from -1 1o 1, tvaries from 0 to 2

Therefore J‘_IIS){" %% +1 dx = J‘;Jf dt

312
I
3

3
0

3 3
‘%[25-05]'§(2~5)- afz
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% ps?x
o 1+ 3sinfx

- ? sec?x dx
b sec” x(sec’ x + 3tan’ x|

I=

Puttanx =t
sec?x dx = dt
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n
Let = _[64 sin3 2t cos 2t dt consider _|'5in3 2t oos 2t dt

) 1
Put sin 2t = u so that 2 cos 2t dt = du or cos 2t dt = > du
So ISinS 2t cos 2t dt = o _[u3 du
2

17 4 P
= |u |==-sin 2t = F[t) sa
5l |5 Qs
Therefare, by the second fundamental theorem of integrals calculus

1 ; : 1
I=F1—F(D)=—5|n4£—5m40=—
4 g z g
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Let S-4cosd =t

Differentiating w.r.t. x, we get
4zin&dd = gr

Mow, #A=0=t=1
=g =t=3

- 1
L [5{5- 4cos8)e sindds

—-

. 1
L |5(5-4cos8)asingdd = 9.5 -1
u]
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We have,

x

f cos328s5n24848
a

sinz28

P
cosT2é

o—mly o—n|y

tanz2d.sec? 2848

Let tanzd =t
Differentiating w.r.t. x, we get

2sec? 2848 = gt

Mow, #&=0=t=10
6=%::>t=~f§

x 3
g 5 143 1|t
" an L ZeC = = = =|—=
[ tanz 4 2848 [ tdt
i 24 2|z |,
3
g
F:
3
© [ cosT?2dsin28ad = 2
D 4
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2
Let x3 =¢

Cifferentiating w.r.t. x, we get

%J)?dx _ dt

1+ cos2tdt [-.-2coszt= t coszt:|

H! 3

| x cos? xZdy = %
0
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Let 1+logx =&
Cifferentiating w.r.t. x, we get

Lo = at
&

When x=1=1%=1
¥ =2 =t=1+log2

2 ax
1xfl+logx)

1+log2 ¢
t_z

1
_|: 1]1+|og2
L 1
o
1+log2

_ logaz
1+logZ

adx _ legz
x{l+logxy 1+logz

2
2]
1
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We have,

cos® xdy =

o —ta b
o —tal b

[1 ~ sin? x}2 cOSx ax

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

When x=0=1%t=0
I

X=§:>t=1

{1 - 5in® X)2 COSX ax

o—ta| W

(1—t2}2dt
. (1 _2t2 . t“}dt

1

I
[ — g—~ g—r
(3
|
wr WM
~t
[}
i
[0}
1
=

+
[l +
o

| o

-
in

25
15

Cos” xdx =

o —a|u
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Jx

3
30 - }{2]

PuBU—x§=t.Then—§\/§dx=dtor~f}?dx=—§dt

LetI =I dx. We first find the anti derivative of the integrand

Jx 2 odt _2[1]_2 1
Thus, [—— — du=-SZ(==2|2| =2 |————| = f(x
I 3y 3 Itz 3 [t] 3 3 ()
30 - %2 30 - x°
Therefore, by thé second fundamental theorem of calculus, we have

3
[30 - }{2]
4
2
3

_2 L _ 1 j.Z2ff_1j.18
31(30-27) 30-8 3 22 99
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Let cosx =1¢
Differentiating w.r.t. »x, we get
- sinxdx = gt

Wwhen ¥ =0=#=1
K =x =t=-1

MNow,

Tsinax {1+2cosx){l+ CDSX)de
0

= Tsinzx (1+2cosx){l+ casx)z.sinxdx
o

! z 2 2 4 z
—_]1{1—1‘ :](1+2t)(1+t) dt [sm % =1-cos x]

1

[freze-t2 - 2314+ 2 4 28t
I )| )

1
J{i-e2vzrvarvar®ear? o 2ot o 20® 268 - artar
Z1

1
i {1+ 4 + 4r? — 2% _gpt o 2r5)dt
-1

4
tror2 A L s 18
a2 3

wlm T
L

={2+D+E—D—2—D:|=
3

- Tsinax(1+ 2eoosx )1+ casx)zdx = %
0
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I = [2sinxcosxtan™ (sinx)dx

e

Let =sinx
dt = cos xdx
x=0¢=0

x=£=r=1
I=[2ttan™ (z)dt

=2 lr’ tan*r—£+ltan“r
2 2 2 &

=_-1
% . i T
G [lmnxcosxtan ltsmx_}dx=5—l
L]
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Let sinx =t
Differentiating w.r.t. x, we get
cosx dx = dt
Now,
¥ =0=¢t=0
P T |
2
7 P g . ,
» [sin2xtan™! (sinx)dx = 2[ ttan”" ¢t [ sin2x = 2 sinx cosx]
0 0

Using by parts

2 {tan" efede - | (| rde)'“‘z_';-"ac}

. B
2¢—tan""- = —fdr
{2 211+t }

$2 g A dt
2{?lan t_E[ldr_ln:?]}

¢? -1, 1 -1 :
2[?tan t-—(r-tan r}]

fr32)

E ]
1
S

—_—
ey
i
EE]

R | e

- 2 i_l.pl

g8 2 =8

T 1 L
o(5-2)- 5

o—un|u

sin2x tan™! (sin x )dx = ;—— 1

Definite Integrals Ex 20.2 Q51



Mow,
Let cos‘lx=r:>—#dx=dr
'\”.-Xz
When x=D:>t=Z—
¥ =1=¢t=10
12y cos™tx 0 H
| ———dx = -2 tcostdt =2 toostat
0 oAf1- x® I o
2

R b

z[rjcus tar-[{cos tdr)g—i.dt}
il

2[tsint-[sintdt]?

X
2[tsint+cos r]?

[

_ 1
i{cos_lx)zdx = {x[cas_l;{)z] + IIX'ELSZG-X ={x (CDS_1X)2]0+2[%— 1}

[
o
|
o
+
%]
P
ma| =
|
.
e

{CDS'1X}2 dx = (J]' - 2)

o—
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-\,Jl + COS X i~

i M—pa| W
o)

% 2::052% s 1+ cosx = 2cos
=i de .
E[Esinzg]z l-cosx =2sin
3 2 cos 2
2
= | - dx
T .3
§2u52_5|n E
coseczg= !
.
x sin
12 X X
= —Jcotlcosec? Tax w
21 2 2 cos —

3 cot— = 2
X
sin =

2

Let cotX -+
2

Differentiating w.r.t. x, we get

“Loosec?¥ - agr

2 2
Moo, x—%: =J3_

x=1:>t=1
z

17 x ~ 1
: —[Cot—cosec2 —dx = -] tdt = -
2 x z z Nl

E)

=1

N
T 1+CDSX30‘X=1
%{1—CDSX)E
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Substitute x* = 3° cos 298

Differentiating w.r.t. x, we get
Pxdx = -2a3% sin 2048

Mo, )(=D::>.‘5'=i
4
¥ =a=8&=10
B 32 _x2 0| 22{1-cosze
X dx = [ |lm——"= ( )
o Ya® s =Ya® - (1-cosz2eg)
4
29 sing .
= -3 sin 28da
z COSE
7
2%, 2
= 3% 25in® 838
0
)
=a°|(1-cos28)de
0

i T
i 62[9_5|n29]
z o

s L
4 2

[—az Sin 25‘}0‘5‘

2

2

rafx ra|
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Let x = 2cos23

Differentiating w.r.t. x, we get
Qx = -23sin28

Mow, X =-3=8&-=

a{l-cos28)
a{l + cos 26‘)

I - X

1 0 {-2sin28)de
—&

o
dx = |
z

w1l-cos28 =2sin%8

ing .
n sinZeds 1+cos528 = 2coste

cos&

z
=23
0

—Tf(x)dx = T F{xydx
@ b

sind.2sindcos 8
cosé&

1]
M
1}

sin® ede

[} I
ra -
W T}
Sk g— e O

{1-cosz2g8)ds

x

HE =
| dx = 13
s ¥a+x
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Let cosx =t

Differentiating w.r.t. », we get
- sinxdx = at

Now, x=0=¢=1
n

¥ ===1t=10
2

T
] T sinx cosxdx
i} cosZx + 3COSX + 2
tdt

t2igr+ 2

1 tat I E

e [ A N— [ FfxY=TF

g re-[re)
1

u}
- -
1

fr+2){r+1)

- I[_ﬁJr . QZJdt [4pplying partial fraction]
o + +

= [— Il:ng|1+t|+2 I0g|t+2|];

=-log2+ 2log3+0-2logz2
=Z2log3-3log2

I
H SN X COsxax 9
L = =log =
0caos“x +3cosx +2 =
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]ﬁ tan x d
S g v =
4 1+ m*tan®x
I=? 2sm><cozs>.< —dx
h CO6% % + m<sin®x
Put sine = t then 2sinxcosx dx = dt

x=O:>t=Oandx=g:>t=1
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dx

[
i [1+ Xz]\m

Let x = sinu
dx = cosu du

c‘n{

1+ sin? u

sectU
1+ 2tan? u]

Yevary
’f

Let tanu = v
dv = sec®udu

1
— 1 g
R

[tem‘1 (V@vﬂ}/"ﬂ

3]
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I=

Bl B o



1
I= | L dx

¥ %

1 _
Let?—i—t
-2
Fd><=dt

1
><=§:>t=8&mdx=1:>t=0

17, .18
I=-Z|[t)"dt

[

]
--5| 27
%,

1
[=-—0-12

2o-12]
I=6
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2
.I-seczxﬁtan—;:dx
tan x+Ztan” x +1
dﬁ 3
w=tanx —-—=1zec" x
ax
2

N
—_iu
Iuﬁ+2u3+1
3 dav 2
v=n —=— =3u
i

1 1
gJ‘vz +2v+1dv
lJ- L 2dv
34wt

1
BETONSY

1
BT

1

 3tan® x+1)
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Afcos x(1-cos? x) tan® xcos® xdx
o q .l
cosxsn” xsn’ xdx

Jros xsin’ adx

i g3 | ] S | ] Py 3| 1]

) ot
CosX=f—2-—snr=—
ax

i

|-

1

't — 1)t

1 5
[t
1]
1
2t 2%
7
n

PRI
B3| =)

3

~1| o

2_
:
8

21
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ek g
0 * LoE
COS—=+ SIN—=
(5 van]

Let oosi+ sinE =t
2 =2

XX
[cosi— szJ dx = 2dt

x=0=t=1and x=g:>t=@
&
= 2n_1dt
i (t)
I_ 2t—m-2
-n+ 2 s
= 2n
-l -



Ex 20.3

Definite Integrals Ex 20.3 Q1(i)

We have,

?f(x)o‘x

=9+28
=37

Definite Integrals Ex 20.3 Q1(ii)

We have,
g
[ F{x)er
o
= [sinxgy + [ 1ax + [ gy
o] £ 3
z

=|: CDSX:|2 X:|3+[ex 3}

= |:—CDS—+CDSD]+[3 ] 93'3:|
” s & _ .0

—|:III+1:|+[3 2}+[e e}
—0+1+3-Z4ef-2"

2

=1+3-T4e6-1
2

=3-=—+8
2
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We hawve,

?f[x]dx

1
3 4

= | [Fx +3)dx + B dx
1 3

_ 2 4
7x2 ] [Elxz ]
= | ——tax| +|=—
z 2
L 1 3

= §+9-3-3}+[54-3a]
2 2

= 34+ 28
=62

Definite Integrals Ex 20.3 Q2

We have,

j4 e + 2| cx
24

= _jz—{x +2)ax + ?[:X+2)G"X
4 -z

= —[§+2xi|:j+{);—2+2xi|;

N RGO
- -[-2)- ()] +[(28) - (2]

= -[-2]+[16+2]

=2-18
=20

? | +2|ax = 20
-4
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_ ?x9+3x3 _ ?x1+3x1 + Elxlﬁ_Elxg
1\ 2 2 2 z

)



We have,
3

1|4
T v e

= _Jl— (X + l}dx + ? {X + l]dx
_a -1

-1 3
%7 x°
= —tx | +|—tx
2 2
-3 -1

[ G-l {6
(e Ca) ()12

]3 ¢ +1)cx = 10
-z
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we have,

[1 |2 + 1| cx
-1t

o ]2—[2x+1)dx + jl f2x + 1) ax
=1 1

{53 E- {6
{-2e-afea |
SEiEs

]1 |25 + Lgi = =
e 2
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(i
f |2 + 3|dx
i3

o]

_]5—(2;( +3}dx+ ? {2)( +3}G‘X
-2

1

1
—

|%

[X}

+

)

%

I 1
Ry ol c

+

| —
M2

ma| =
X}

+

[}

i
[
| M
%)

[
|
| rr——]

) (5o [550ee) (2229
T-3)-C-o 5+ (5 -2)
)

1] I it
el &
o
+
1
1
+
||
[
=)
+
I_ll

e upprgyd
4
aQ
=8
2
121
2
2
o] e+ 3]ax = =
_2 2
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(i)
We have,
Flx) = },\'2—3x+2|
= |(x —1}{X—2}|
x% 3w +2 Dgx<1
B ~[x2 -3+ 2) lex <2
Hence,

]?|X2 -3 +2|dx
0

3z _
£|x 3X+2|dx 1
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+
i
o
r|
+

O W= O =
na
=
na

ol @

f|3x - 1|a‘x )
o g
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js e +2|ax
-y

= _jz—{x +2)ax + ?[x+2)dx
e

e ]
oot (5[5 (o)

4 {18—12)] [[18+12}—{2—4]]
:| [30+2:|

ra

-l
--[¢
=-[-

=8
40

? |x +2ax = 40
-
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_f2|x + 1| = :[;— {3 +1)ax +i[:x +1) av

2 -1 > 2
L]
A e b

flx+1|dx=5
=z

Definite Integrals Ex 20.3 Q10



Jz|x—3|dx=f—{x—3)dx [#-3<Dfor 1> x> 2]
1 . :

el
)
ool

=—_—4+2£}

I 2

- -|-2
|2

22
2

- alax =2
i 2
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=
z
| |oos 2 |dx
i
i x
4 Z
= [-cos2xdy + | +cos2x dy
2 o
4

+s5in2y ?+ -sin2Zx (2
2 g 2 =

1[. kil ; :| 1[. ] Ji':|
= Z|sin=-sin0 |+=|sing +sin=
z z Z 2
1 1
=§[1]+§[1:|
1 1
(R
2 2z
=1
3
. J|oos2x|ay =1
]
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:_13|sin xh’xz jtsin xa’x+:_1:—sin XD

= [—cos x] +[cos x]
=[1+1]+[1+1]

1 |sin xk{x =4
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T
e
| [sinsx|ax
=
4
X
o 4
= | —sinxdx + | sinxdx
Ly B
=

x

= [cosx]'iz + [—casx]g‘

(%) (7]
(-

? lsinx|dx = 2 - 2

2|
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We have,

=
I= - 5|
T} - sfes

We have,

w -5 ifx e (5,8}
|X_5|={—(X-5)ifx e (2, 5)

Hence,

I—s o i 5y
—i—{x— ) x+ljj{x— J v

]
[ g -

)
2

=25-16=
&

ol |x -5l =9
z

Definite Integrals Ex 20.3 Q15

We have,

x

i= ? [sin|x|+ cos x|} ax

z

Let fix) = Sir‘I|X|+CDS|X|
Then, f{x)=f{-x)

s f(x)is an even function.

x

{sin|x|+ cos lx[}o‘x = ZE {sinx + cosx )dx = 2 fcosx+sin x]; =

x
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P = [|x—1|dx

[tcanbe seenthat, (¥ — 1) < 0when0O = x 2 land(x — 1) 2 0when 1 = x £ 4

f= I;. ~ ey + (' r I(.Ex ( ‘[ f{\j = fj{1)4 ‘[f(;,‘j)

=|x-=| + s
2| 2 .

)

2 2

b | e b |

iy S g |

h
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4
Let I=f {1 = 1+ |x = 2]+ |x — 4{}dx
1
2 4
= [ 1= D= (=2 - G-+ [ 100- 1)+ (x=2)= (x - )l
1 2

2 4
=f{[x—l—x+2—x+4)}dx+f{[x—l+x—2—x+4]}dx
1 2

2 4

=f [5—x]dx+f (x+1)dx

1 2

I\.Jll—‘
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we hawve,

o 0 0 0
= ]{|x|+|x+2|+|x+5|}dx= [ pelax + | e+ 2|ae+ | o+ 5|ax
5 s s 5

o o o
=7=] xdx+ —(x+2}dx+][:x+2)dx+](x+5}dx
5

0 -z 0 0
a3 iz 2 2
e Y SV PR MY YV) ) F Y30
2 2 2 2
_= -5 -2 -5
= +§— i—ﬂt—E+ID+D+D—i+4+D+D—§+25
2 z2 2 z2 2
z

o Fo o

25 25 25
=—-84+ —+2+25- —
2 2 2

Qi e
) )

I=7
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|><|— ¥, x=0

) —x, ¥
|><—2|— -2, w22
2o x<2
¥-d owzd
4= {4 %, %<4

Splitting the limits of the integral, we get
4
I[I><I+I><-2|+|><-4ﬂd><
4
{|><| + =2+ fx - 4{]d><+ _[{|x|+ b -2+ - 4{}d><

= |{x+2-x+4- x]dx+_[{><+><—2+4 x]dx

(D Sy [ Sy [ 1) Sy )

= [te- x}d><+_|'(2+><}d><

2] ]

-[12-2]+[16-6]
- 10+ 10
- 20
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i|x+1|dx+[|x|dx+i|x 1|dx
2

—

—l -1

[ (x+Ddx— j xdx+fmfx— i (x—l)dﬂf(x—l)dx
1 -1 1] -1 1

(] {2f -2 {2
{(4) (——)} { ;} {2}—{(—%)—(§J}+{(0)—(—%)}
oGy
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0 2
[ xa T dx +I xa“dx

= 0
Far

0

.I-xe'”dx

2

Using Integration By parts
[re=r-[r
fl=etg=x

f = _e—x,gl‘ =1

0 a0

I xe dx = {—xe"']_g + I 2 dx
Z 3

o
I xe tdr= [—xe_x - e_x]
o

o
Ixe'”dx:[(—l)—@eg—egj]
jl- xe dx = {—1— eg}

-2

Far

]

_I-xe'"dx

0

Using Integration By parts
[re=s-|7

f' =e' g=x

f = ex,gf = 1

2><e”d>< = Ixe? 2 2e”dx
.|-EI u] 0
_[sze”dx = [xe” - e”}i
_[sze”dx i
_[;xe”dx =e®+1

Henoe answer s,
2
sze|”|dx=—1—e2+e2+1= 0
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I
Fl hrd
2 2
Tcos xdx—_l-c:os xedx
] o
2

I
2 I
Il+0052xdx_j-1+cos 2xdx
o 2 4 2
7
a o
1 { sin 2):}2 1 { sin 2):}
—jx+ ——3x+
2 2 J, 2 ba
F
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(RN

[2sin|><|+ oos|><|)d><

e

. ]
= J' [—25ir'|>< + COS x)dx+ i[Qsinx + 0% x)dx
n )
4

= [2cox + sinx [ +[-2cosx + sin x}:
4q

=2+0-0+1+0+1+2-0
=6
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sin_l(sin Xdx =

m|::|._"":|

e g —l H

7

U

)

2

:
o 2-(2-)
i

U

U

=
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[x]=0for 0

and [x]=1for 1
Hr:| ce

_[0+[2:m’x
[

Definite Integrals Ex 20.3 Q18
2a
_[ ooz [cosx ) dx
1]

I
xadx+ [ (TI- x)dix
I

_|' (cosx)dx + _|' cos™ [cos x)dx
i}

= ] d><+_[><d><

o
=
-|=1 +
2 o

7[-2

S22

= g'|;1
Definite Integrals Ex 20.3 Q33
S ) N
Fr[x)+fla+vb-x)

Let 7=

--(i)

3 3
we know that [ Fx) = [F{a+b-x]dx
& &

Then

T Fla+h-x)

_-? Fla+b-x)
_af[:a+b—x:]f[:x:]

adding (i) & (i)

sffx)+ Fla+b - x)

b

27 = [ax
a

=[x];

I=%[b—a]

bh-a
z

I=

dr - (i)

affa+b- x}+f[a+b fa+b- x)]-



Ex 20.4A
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We know

ana o
If(x)dx=jf(2n—x)dx
a a

Hence
im SRIATE)

2 sty
| mrrn=|
. esmx +e—snx ; esm(?l‘[—x] +e—sm(21‘1—xj

ax

We know
san2ll-x)=—sinx

in —shw

2 é,sim 2 & i
_!- esit\x+e—shx r= _! e—s'nx_l_es'nx x
I_'

an s
I= _!: de
Then also

Fing —sinx

Hence
an —Iny

2;:] c

=iy
02

an esinx
— dx +I —dx
esmx 0 2

-y sy
+a

an Q_th e;inx
2I = _[ —shy sh + —sinE snx
0 Z +e g +e

ax

g
27 = _[dx
1]

21 =211
I=II
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We know
i Fhvs
] Fx)dx = ] F2TI— x)dx
1] 1]
Hence
v

m
I log(sec x+tan x)ax = I loglzec{2TT— 21+ tan(2T T — x))adx
0 D

m am
J log(sec x+tan x)dx = I log{sec x —tan x)dx
0 0
|_'
o
I= Ilog(secx—i—tan xidx
o
Then

am
I= Ilog(sec x—tan x)dx
o

an an

af = _[ logisec x+tan x)ax + I logisec x — tan x)dx
0 0
m

2f= I logisec x+tan x) +log(sec x —tan x)dx
0
m

af = I log(secj x—tan xdx
0
m

2f = Ilog(l)dx
a
27=0

I=0
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We know

ij(x)dxzj:f(a+b—x)dx

Hence

an x o

dx =

o] ] |

S.|

|

—t

]

—
|
|

H

Jtan x +ajoot x E\{tan(%—x)-‘r\/cot(%—x)

I I
i ~tan x a’x—i oot dx
H-Jtan x+-jcotx nsftanx +1fc:otx
3 3
I_'
I
E | —
=] X
o tan x ++cot x
[
Then
I
5  ——
7 :J- cotx dx
o tan x +-cot x
[
So
I I
F 3 i
21 = LI LY
n«ftanx-‘r«fcotx nxftanx+ cotx
5 3
u
T
of = j- tan x + footx I
n ~J'tan X +\fcot X -Jta.n X +~Jcot X
3
I
3
21 = [dx
I
w
2i= E
&
1=
12
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A o
We know

ij(x)dxzj.j(a +b— xdx

Hence

2 = 2 n(e— )

5 - k3 sinf— —x

J' - mnj = ]' 2

% sinx yeosx %\/sin(%—x) +\/cos(%—x)

@,
<]
>

dx =

COEX

dx

S |- pam——y
2
=

[

=
£

‘

Coo X

nx+-cosx

o

[

|H=——|H — o=

I

™

>
oo

Jein x

[l
-

I
I
3

dx

-J.S'z'nx+\/'|:osx

Aoosx

adx

|
[

=YY= [—— . RN T [S—— T R
—
R,
-

]
-,
Il

S

=4
1z

«fs?n x+~¢’cosx

J.S'in x+~fcosx
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\AS -
We know

3

a

jf(x)dx - [ Fla+b— xdx

+

2 =

2 =

2! =

o=
[

B e I e e e e B e b R !

(]

2

5y
B

]
| H
—
|
)

e
=]

5y
— | H L

—_

B

E ]

— ax

2
X

EK

tan® x
1+&7™

ax

b

2" tan? x
1+&*

]
P

+

]

+
L]

tan? x+ 2" tan® x
1+e”

dx

(142" tan® g
1+



tan® x+e"tan® x
1+e

dx

[
[
Il

¥

{1+ tan’ x
1+e*

ax

tan® xdx

-2 ]
L} by
Il ]
[g=—red |yt a|g=——E

tan® xdx

.
|

|
| —
-a-||;:|"—|-‘-|>':l -

We know

If f(x) is even

j F(x)dx = 2] Flodx
- a

If f(x) is odd
a

j Flx)dx=0
:E'I'E'
Fi)=tan*x

f(x) is even, hence

tan?® xdx

[
Il

sect x—1dx

.
1l

S| S ——|H

el

I

{tanx—x}
f=1—E
4

Note: Answer given in the book is incorrect.
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We know
jf(x)dx = j Flat+b-Ddx

Hence
a a
1

1
el Free

—2

2F = [ LI
Ll+a™ 1+a™
o1 a’

dx
L1+a™  1+47

27 = [ 1ax
2 =2
I=a
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=
=
7]

know

A
FlR)dx = j Fla+b— xdx

L pe—

ence
I I
E] 3
1 1
dx = dx
'[-1 14 '|1-1 14+e™™"
3 3
If
I
3
1
i = ax
'L T+g"™¥
3
Then
I
3
1
I= d.
_J-E 1427 *
3

2f =

—E g g——
—_
o

]
[
1l
&
=

[ o)
—y
I
w|H win

i
wl 5
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We know
8 8
jf(x)dx=[f(a+b— Xdx
Hence
n n
7 7 20
j- cos :c _ J- cog (_:C)a’x
o 1 t2 o 1te
"7 )
pod I

2
i Cos fdx:i Cos _fdx
o 1 +e o 1te
"z )




I
p]
2I=I°°S X Lo x
o 1+e" 1+
T
I
3 2 ¥ 2
0y l- cos"x _ eTcos" X
o 1+e" 142"
T
I
2 ¥ 2
0y I- (1+e™icos o
o 1+2"
T
I
¥
21 = .I-c:oszm’x
hn
T
fd
p]
57 l- 1+cos2xdx
T 2
T
I
1 2

MNote: Answer given in the book is incorrect.
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P P P |

0052 X

dx

P T P 1
+

B N e S R g B

cost x cost x dx
o
11 9 s
wdx+ ] sec” xdx
cos’x I
£y
If f(x)is even
a a
j Flx)dx = 2[ F(x)dx
—a 0
If f(x) is odd
2
j F(x)dx=0
-2
Here
P T T L
- s odd and
cos® x

sec? x iseven. Hence
I
4
2
0+2_[ sec” xax
0

2y
2{1:311 x}o'i
2
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We have,

I=T]{2logoosx - logsin2y Ydx

o —ta|u

2

(Iog cosx - logsin2x ]dx

cos? x
Sin

ax

lag

cos? x
log————dx
25Ny . COsy

Ccos X
2sinx

lo ax

{logeosx - logsiny - log 2)dx

O b Ok M ORI N O M Db O b |

ot

z
logcosx dx — [logsiny dw - [log2
0

z
We know that [logcosx dx = [logsiny dx = (i
0

o —ta| b

Hence from equation (i)
§ x
f=—]0|092=_§|gg2
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|eu_j£ ----_m: (1)

+ \.f.l‘
It is known that, [ _{‘ Sx)de= f f n"r'
1= [ s (2)

Adding (1) and (23, we obtain

—

Nx+yJa
3;:1‘ A A
" xeNa-x

= 2f = J' | dx
=2 = [_a‘];j
=2l =a

NP
2

Definite Integrals Ex 20.4A Q13

4

Let 7=] ks - i)
i‘l'x+4+«.l'9 X

we know that Tf{x) = Tf(a—x}
0 0

S,

_5 HE-x)+4 "

_DJ(S—X]+4+%{9—{5—X]
? -« - =i}
0w+ Faax Jm

adding (0 & (i)

HFora dx+? o —x
Yora+30-x odo - + 34+ x

]
[
0
?ﬁ +4 +30o- X 4
]
[l

[el's

Grredor

a2l =
]

or = [x]]

1
!=§[5—D] =3

4]

o9 He v 4

: oy +4 +0-x
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N
Let /= | ¥ - ={)
n§,|{;+3«f?—x
& &
we know that [ Fx) = [f[a- x)
i i
Hence,
"’ M ox .
— (i
"7—x+\|"_ (i)
adding (i) & (i)
7 3 7 ﬁf _
2r = [ ”f e + [ e i
o3 + 37 - x 0T - x + 3w
73 3
of = [MEANI TN o
oy + 37 -
.
27 = [dx
o
2 - [x];
1= 1
2
Definite Integrals Ex 20.4A Q15
Lat 7 %
= =
a1 w.,’tanx
3
= O
=] 2 2 i 1 S5
x AfODs X Joosx +fing
5
5 b
We know that [F{x)=[Fla+b-x)ax
& &
Hence,
x CDS ——x
3
=] dx
z i— in i
% 2 2
% .
=] =207 __ax - (i)
2 Joasx + 4fsinx
3
adding (i) & (i)
3 3 ;
o7 = | Ajoos & Dumn] Jsinx i
i'u'rCDSX +~,.'rsinx iwfcosx + wfsinx
3 3
o7 o ?JCDSX +«.’5|nx
= yJoosx +..I'5|nx
3
3
2= [dx
3
21 - [x]3
&
i o
12
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—
I

(a+b-x)f[a+b-x)dx

)f[xjdx..........[-.-f[a+ b-x)= F(x)]

—
I

Il
oy — T Me— Ty Py T
i) [ui]
+ +
= 7
—+ 2
R
j'l
b
|
—_—
-
has
s
j'l
has

Ex 20.4B
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Wwe have,

1 _ 1 _ COs X
Letanx SINX  Dosx +sin
COS X

Z Z
- ax _ i cosx. "
ol+tanx 0 COsx + SNy
Let
Z
=222 g -
g COSX + 5Ny
Sa,
A )
i Ccos|=-x
2 z H E)
I=] o [-.-]f{x}dx:jf[a—x}dx]
cos|—-x |[+sin|—-x
(5] an(5 -+
= .
I L - 113
QCOSX +siny

Hence, adding {1} & (I}

= x
7 cosx Z sinx

2r =] ——a + [ %
0COSX +5inX 0 COSX + Sinx

05X + SN
. T gk
05X + Siny

&

o —mlH o—rlu
alo

o1 - [}

23:{5—0} = I=

s
2 4
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We have,

1 _ 1 sinx
1+coty 44 Fosx " sinx +cosx
Sina
3 -
- 1 g = | — sinx e
ol+coty 0EInNX + Ccosx
Let
E .
-7 sinx . _—
o Sinx +oosy
So,
R )
Ed sin|=-x
2 =) ] E]
I=] e H [ £ )ax = Jf{a—x}dxﬂ
il T il il
sin|=-x|+cos| —-x
(5o s[5+
)
R L S - (1D}
pSiny +Ccosx
Adding (I & {1}
siny Cos.x

X
2
27 ==
oSiny +00sx
x
?sinx+cosx
asiny +cosy

—palb

ra
—y
it
o
X

n
Lo |

=
L
Criw 2

SNy + cosy
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We have,

ooty

cosx
sinx

'CDSX

Vsinx

-.,l'n::u:ntx +Jtanx - cos X
Siny

sinw
+
Cosx

~ JCDSX x\."sinx.ru"c:osx

COS X + Siny Sify COSK +Siny

;;sinx.icosx

Cosx
COS X + Siny

ax

[ lf[:x}dx = ?ij[:a —x]dx}

. ? ooty dx:? COS &
o~ooty +4tany 0 COSX +5inx
Let
2 cosx
R L P
0 COSX +sinx
So,
2 [H J
z cos| = - x
2 2
I=] dx
B Dcos{£—x]+sin{——x]
2
z Sinx
=] —— - ={1I}
0COSX +sinx
adding (1) & (11)
7 cosx Z  sinx
2r =] — v + | -
0 COSK 4+ Sinx 0 COSX + 5inx
3 )
27 = [ REXEENX g
0 COSX + Sinax
Z
or = Jox
o
2r = [x]2
2r=|Z -0
2
==z
4

Definite Integrals Ex 20.4B Q4

sin? x
no : :
sin’ x+cos® x

co(n A

" sin? | S-x )

=1= ,[-2 —dfx
- X
=

sin? ¥ +cos? x

Adding (1) and (2}, we obtain

sin?® x+cos® x

:>2f=f;m-

n

=20 =[x];
=2 ==
==X

4
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;7 @)= [ 1 a-2) )



H—
sin® &
dx

ot u

sin® & +cos” x

Z T
let 7= — 20X e (i)
0 sin® & 4+ cos™ x
S0,
Ed sin® (ﬂ—x}
z
I=] dx
0 gin® [ﬂ—xJ+ cos® (i —XJ
2
z cos® i
= — - -(1I}
osin®x +cos"x
adding (1) & (1T}
E sin® x F £os”
ol = [T g [
osin® x5 +cos” & osin® & +cos” x
E H- ')
25=[s!n +oostx
osin®4+ cos”
z
2 = [dx
0
ot - [
2 =% _p
2
I=

Definite Integrals Ex 20.4B Q6

We hawve,

1

~JCOS X

[wis

x x
f o=
v =
01+ Jtanx 0

Jo
Let

~JCOS N

COSX +4J5iny

H

o —il b

n
=]

ax

0S¥ + AJsinx

- -0

el

O —h |k

P
Jainx
Nsinx +Jomsx

adding (i) & (i)

El
2
=]
u]

WCOS X

COSX + 45X
COSX +-fsiny g

=

I
z
27 = |
o

cosx +4f5inx

I
Z
- |
u}

()

- (i)

SJsiny

z
e + |
o
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[ lf{x)dx = lf{a —x}dx]

{ I g =17 (s —x)dx}

Jsiny + JJoosx



a
LEII=IL
O w+at-—x

Let » = asing
dy = amosads

MNow, x=0=8=0

N=3=08=

ra| =

&cos 8 de

7 _ FEHRERT
asingd +acosd

x

z
I
o

_ ? cos @ -0
0

Sing + coséd

cas {g - 9]
ag

sin[g_9J+mS[g_SJ {'-'zf{x}dx=lf{a—x}dx]

—
]
o—rtalu

_ ? sing (i)
0

cos &+ s5ind

adding (i) & (i) we get

5 .
or = T 0058+s!n8
o Cos&8+singd
Z
2f = [ g@
0
i il
== z
2 = Z[¢]3
1=z
4

Definite Integrals Ex 20.4B Q8

Put & =tand

= dv = sec? 846
If x=0,8=0
If X=w, 8=
z
= logx
I= i
l01+x2
%Iog[tans}Seczeds
o 1+tan®e
2 .
= I=Tlogftan &) asg ---{
o
2 .
= f=]|ogtan[——8]d5‘
o 2
3 :
= {=[logeoot(s)qs ---{ii)
D

adding (i) and (i}, we get

2
27 = [{logtan@ +logocot8)qe
0
z z
= 27 = [loglxdx = [Oxdy =0
0 0
= =0
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Letx = tang

= dx = sec’ade
If x=0,8=0
If x=18=2
4
Hogfl+x)
[ ———d
o 1+x
I
= I=Jlogfl+tanghae
o
) T
= I= [Iog{1+tan[——6‘]}j9
0 4
E -
= I=[log l+ﬂ =
) 1+ tan&
7
= I=1log _2 (=]
a 1+tang
I ?[I 2-Ing{1 + tang)jge
= = [ llog2z - logf1 + tan
o
E P
= 2f = [log2=d@ = —log2
0 4
ki
= I'="log2
g q

Definite Integrals Ex 20.4B Q10
o M
f=]— " dx
I0[1+;{}{1 +x2)
Let,

X _ A +BX+C
{1+x][1+x2} Lx 142

== .4{1+X2)+[:BX+C){1+X)

Equating coeffcients, we get

A+E=0=4=-8
E+l=1=-24=1
A+C=0=4=-C

Al lgllolt
2 2 2
So,
_1
RN | Ty e
ol 1+x 2Zx<4+1
v 1 1= 1= o
T Sy R R
o 21+4x Zox 41 Zol+x
= —l|Dg|l+X|+l|Dg|X2+l}+l tan L x
2 4 2 o
—0+0+240-0-0
_JT
4
"[° X he = T
D{1+X){1+X2} 4
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We hawve,
xKtanx
SECK COSECK

[sinx}

X

17 cosx e
]

=)=

I=]
o

I= fx sin?x dx L
o
I=f(ﬂ—x}5in2[ﬂ—x}dx {-.-Tf(x)dx =Tf[a—x)dx:|
o b 0
I=[{n-x)sir®xax — (i
o

Add (i) and (i1}, we get

= x _ . T 2
27 = [{x)sin® xdx = x[ﬂdx= FlyoEnex | i[x— 0-0+0]=21
] ] 2 2 = - 2
= z
Sfoxtany g 1
0 SECk COSBeC .y 4
Definite Integrals Ex 20.4B Q12
Let I= ]ax sinx.cos® x dx - =iy
o
So,
i= f{x—x}sin(x—x).u:os4(ﬂ—x]dx faf{x}dx = T:’{a—x}dx]
0 o o
= T{x—x)sinx.cas“x b
o
= T:rsinx.o:ns“xdx—]'x sinx. cos® x dx
o 0

So from equation (i)

I=[nmsinxcostxay -1

Ol

T
27 = x| sinx.cos? x dy
0

Let ¢=cosxdy

dt=—sin xdy

As,
x=0 #t=1
X=x =-1
Hence
1
5
t 1 1
2l=a|ttdt=a|—| =ag|Z+=
21 ] 5E &
-1
i=x
5
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Let I=]x sin®x ax
0

=1{ﬂ—x)sin3(n—x)dx -.-lf{x:)dx=1f{a—x}dx:|

T i3 T eind
= [msin®xdy — [xsin® x dx
o 0

Ld = jxsinaxdx—f
0
=27 = x| sin®x av

3 siny — sin3x
4

=2f=x [el's

O—bH O=—y

T (3sinx - sinax)d
4%( sifny - sin X)X

—-3Cosx+

cos 3){]'
o

I P

47 3 3
Tlg 2
4 3

F 16 L

= W — = —

4 3 3
L
3
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we hawve,

I= fxlu:ngsinxa‘x = f(}]'—X}|DgSiﬂ(ﬂ—X}G"X
o o
I= xTIDgSin(x)dx - Txlog siny dv
0 a

2 = sl logsing ax
0

Since F{x) = F{-x], f(x) is an even function,

28 =2x[logsing gy

o—trilb

I=x

logsinx dx Ll

ol

3 3
= =x]|0gsin[%—x]dx =x[logcosxdy L i)
0 0

Maw adding (i) & (i) we get

x

2 3 3 2
2f =g|logsinxdy +rflogoosxdx = 7] {Iogsinx +Iog|305x]dx = 7| logsinsg, cosx dy
o 0 0 0

x

. L A =
ey :,T“Dg[m%]dx —nf mg[S'”;Xde: 7 logsinzy d - 7] lag2 dv iy
u] o a u]

[ ]

z
Maw let [ = [logsin2y gy
o

Putting 2x = ¢ we get

x

ra| o=

= gt 1= . z i z )
Iy = [logsint — = = [logsintdt = — < 27 logsintdt =7[ logsiny dx = T
o 2 20 u} a

So from {iii) we get

27 =7- zZlog2
i

J:
I=-"logz
5 g

Definite Integrals Ex 20.4B Q15



Let 7= |22
gl+sinxy

ax

2 {r - x)sinfr - x)
= l—.G"X
o 1+sinx
T ogsiny T wsiny
I=| l — dx — | — v
pl+sinx ol+siny
27 = ] = gy
ol+siny
T oginx 1-sinx
2i=x - { n }
pl+siny  [1-sinx)
N .
TEiny —sinty
2 =a| ———5——dx
0o 1+sin“x
,{sinx—sinzx}
2i=x] ax

o cos? X
¥ z

2 =x] ‘tanx.Secx - tan X)G"X
b

x

2i=x] [tanx.secx - (secz;{ - 1”-:")«

o

g[lsecx. tany —SBC2X+1}G"X

il
(SBCX. tanx - SBC2X + l}G"X

21 = x
2f=ﬂ?

u]
21 =a

,
T secx—temxw(]D

27

ﬂ[(SBCﬂ—tanﬂ+ﬂ)— {seco- tanD+D)]
2f = n[f-1-0+x)-{1-0+0)]
2 =afr-1-1)

I=g{x—2)

I wosinK
R L VY
ol+siny 2
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-.-zf(x)dx= zf(a—x)dx]



We have
H X dx

=] ——2 ()

ogl+coswsiny

: Tf(x)o‘x =Tf(a—x)dx
0 o

lx for - a) e z r—x)ax (i)
ol+cosasin{r-x) ol+cosmsing
Adding (i) & (i) we get
o =m]— T dx
ol+cosw.siny
2tan£
Substituting sinx = —2;(
1+tan®l
2
x sec? X = sec? X
27 = 5| 2 o = 7 2 b
] 24 Il ]
1+tan EECDS“'taHE 1—c052m+[c05a.tan%J

1
Let tani= f:—seczid;{:dt
2 2 2

when x=0 =0
F =t=x

af = T ild S dx = 24, ! | tan_l[ cosatl }
D{1+c052a}+{coga+t) 1+ costa Jl+cosza o

2
= — 7 {i— tan™! cotm}

Sine | 2
2
i [CDt'l[CDta”
sinc
2
= — Ken
sinc
==
sinc

Definite Integrals Ex 20.4B Q17

Let 7= |x CO0Se X Oy
0

=f(x—x]c:052(:r—x}dx -.-Tf(x)dx=?f{a—x)dx]
o 0 o
I= x?coszxdx— Tx cos” x dx
0 o

2 =x cosx
0

x
xl[—1+CDSEXJdX Since cos?x =—1+C;SEX
0

ra| =

{1+ cos2x)ax

pey

iy sin2.r sin0
I=Z|a- -0+
2{ 2 2 ]

z
2

:>23=g[ﬁ—D—EI+D:|

JT2

I=_
4

Definite Integrals Ex 20.4B Q18



%

I= | —— dx
i 1+00t72x
% sin%x
R PR
%sin%x—i-oos%x
. % T
. ;ﬁ sin [§ XJ . :‘f oos%[x) N
%sin%[g—x]+cog%g_xj %oos%(xhsin%[x)
oo % sintx dos % cos%[x) dx
) %sin%x+oos%>< %coe%[x)+sin%(x)
% =i n%x+ cos%x
A= | ———— “dx
gl-g si n%x—i- cos%x
¥
I= % dx
¥
-~
1z

o
2 7
cot’ x

1=

tan? x+cot? x

i
Hence
z
1 7 7
tan” x cot’ x
2I:It - - - —dx
p tan’ x+cot” x tan x+cot’ x
II
Iz
21 = [1dx
[
2[:E
2
1=
4
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T ol0-x
I=[-2X"""
Igﬁﬂho—x 8
g
f=f Jo-@grz-n .
2 J(B+2—x) + /10— (B+2-x)
Jzide
D x4 10— %
Jx N
2l = d
JE+J10—x+JE+J10—x :

-2
-
]
S b ey OO b ey 3
&
i

[ne]
L
]

I=3
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I
xsin xcos® xdx = I(H— 2 sinIl—x)cos (TI- x)dx
D

I
xsin xcos® xdx = I(H— x)sin xcos® xdx
o

O ey ] g ] Py ]

I IT
. 2 . 2 : 2
XEin xcos m’szHsmxcos xdx—_[xsm xcos” xdx
0 i

I I
. 2 . 2
2_[ xsin xcos” xdx =IHs1n xoost xadx
0

xsinxoost xdx =

0 Py 1]

IT
2

IT
I sin xcos® xdx
]

S
DY

sin xcos® xdx

O

Let cosx=t
sin xdlx = —dlf

-1
—I:gdz
1

1
Izzdz
]

: ]'><sir7><c:osz><c:i><=E><g=E
T 23 3
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We have,
X
2y Sinx. COSN .
P=f—g———dx (i)
0sint & +cosx

i[i—chosx.sinx
22 .
I=] o) — e - ={ii}
0 costx +sinTx
adding () & (i
Z sinx.cosx
27 =£Jﬁdx
2 pcost x +sintx
3 .
o7 =£J ESJHX.CE.IS:( e
4 poos® X +sin’
Let £=sin’x
1
=27 = ﬂ[+dt
*o(1-t) + 2
1
=2r=1f 1 ¢
B
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Here f{x])=-f(+x)

Henca 7 {x) is odd function,

I=0
Definite Integrals Ex 20.4B Q24

Wwe have,

T,
I=1]sin"wxdy =2

sin® x o [ sin®x is an even function]

o —h

tal b

=2 (sin2 x}2 ax

|
M2
o —r|u o —hi|u

2
(1 - 0352)(} d
2

{1- cos 2)(}2 o

[}
M| =
1 Okl

]
| =
ot u

[1+ cos® 2x - 2oos 2x} ax

ax

1]
n| =
1
(=R ST}

[1_2.3052“@]

1T
o —tailu

(3 - 4Cos 2% + CoS 4x) o

ENE

+
2 4

45in 2w 5in4xi|5

o

] i 1 .

2T ssing +-sin2s -{o-0+0}

2 4

3
—”-D+D] 13
)

= — —

2

m|§;3 L L
" o "

z

o] osin®xdy = s
_z E
Z
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We have,

I= _}Jog[gz—;Jab(

Since, Iog{m}= —Iog[z;XJ o This iz an odd functon.
2+ [-x) 2+ X

Hence,

I=0
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=

sin® & is even function,

Hence,
3 31- n2x i
I=2] sin?x dx = 2] [ﬂ]dx = E[x— szXT = i E—H— 5in£—D+5inD]
0 0 2 2 2 J; 2 2
" l{z_”—l]
2 4
a8 Bl
4 2
3
= sinZw =L —i
a 4 2
a
Definite Integrals Ex 20.4B Q27
1= Tlog(l— oo X ) div
0
=Tlog[25in2 i]r:."x
o 2
=T|Dg2dX+T|DgSin2£dX
0 il 2
x x . X
= [log2dx +2[logsin—dx
0 0 2
I=I0g2[x]’+4?log5intdt put =X magr=Lan
o o 2 2
I'=xlogZ2 +4i ey
o )
I = [logsintdt ATY
o
3
= [logeoostdt LD
0

adding (i) & (i) we get

x

3 2 (s
27, = [logsint.costdt = Jlog[smthdt=
o 0

logsin2t gt —glogz

=T

) )
We know the property [ £{x) = | F[¢)
a

a
ki
2 =1 - Elogz
= =—§Iag2 L)
Putting the value from (iv) to (i)
I= xlogQ+4[—%log2J= alog2 - 2ql0g2 = -alogZ

I=-glog2
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Z o
I=] Iog[:2 anXde
x 2+ sinx

Let fix) = Iog[ sinx]

2+ 5Ny
Then,

2 - sin{-x} 2 —sinx
Flox) = log| AT - F
() Dg[2+5in(—;{]] Dg(2+sinx] ()

Thus, f{x)is an odd function.

Es

1= To g[ 5'”1]@:0

a 24+
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- T 2%l +sinx)

1+costx
I_i 2% i 2xsinx
~ 21+ costx d 1+ oos?x
=0+ _[ 2x5inx [iz iz an odd function}
1+ cos® % 1+ oo™ x
I—2jm ........ m is an ewven function
1+ cos®x 1+ costx
I xsinx
=4 —
-[1+coszx
sinx b ay
I=2x v [ () de = = Flx)dx
Il+oos>< [-,[[) 2-[[):|

Put cosx =t then -sinx dx = dt

t

=1 1 d
[=-2
E-!- 1+t

I= —Ex[tan" t:[1

I=1n
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. a—sineJ 4
_-[ ™ [a +sino

Let f(8) = log| 2= Sme}
[ ) g[a+ sing

f-6)=1lo [L(_BJJ =—Iog[a's?”8J _ -F(6)

a+sin(-e) a+sing

a+ SN

Sl= ilog[a_sme] ds=0

a+sing

- fle) = Iog{a_ sin:] is an odd functon.
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2 1
I=J-3>< +2|><|+1d><

4wt x|+l

3x?

S

2% |+1

I= d
_-I;><2+|x|+1 .

+ ]

S x|+l

2 1
I=O+IM A%, EL is an odd function
Lt | x|+l W | x| +1
2
_[ 2| x| +1 M is an even functon
I,><+|><|+1 whe | x| +1
[ X+|X|+1)]
=2[log(4+ 2+ 1) -log{1]]
I=2|og=()
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-xf 2

I= _[ {Siﬂ2(3n+ %)+ (m+ X)S] dx

—3xfZ
Substitute m+ x = u then dx = du

=2

= _[ {sir?(2m+ u)+ (L)®} du
-xf2
iz

I= _[ {sirf(u)+ (u)°} du

Definite Integrals Ex 20.4B Q33
Let/ = *xV2 = ey
I = j_ { 2— x} \fg:d_\‘

1 3

=_{<.‘11 x? I‘Qf\f
)
2 ‘ _"
T3 5
N2 2,
B 4 3 4 3 12
N B
3 5
- . (i}
4.3 2,7
= 21 - )2
') 5( )

82 82
3 3
_d0V2-242
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(_[Tf(.\'}dx = '['Ii fla- x}dx}



1
1
let =] log|—-1|d
e fo og[x J X
1
1—x

_fo Iog[Tjdx

1 1
=f Iog[l—x]dx—f log(x)dx

0 0
a a
Applving the property, f f[x]dx=f fla —x)dx
0 0

1 1
Thus, J'=f Iog[l—[l—x]]dx—f loglx)dx
0 0

1

g

1 1
=‘fo |0g[x]o‘x—‘f0 log(x)dx
=0

1
|og[1—1+x]dx—f loglx)dx
0
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i
I= _[|xoosn><|d><
gl

Let f[x) = |xcos x|

f{-x) = |-x cos[-mx]| = |-xcos(ax])| = [xcos x| = f(x)

1 i
2l= I|xcosn:><|d>< = 2_[|><oos1r><|dx
-1 1]

Moy,

X COS T, ifOSxEl
Fx) = |xcosax| = ) 2
—><on:351:><,i1:§ cxel

1
1= 2I|>< cos x| dx
a
1
k= 1
=l=2 j'xcos:n:x d><+_[—><ccem:><d><
o 1
3

1 1
. z2 | 1
=1 =2¢Zs8iNmx+ SCOSm | — | Z8N MK + = COS TX
b T o T T 1
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|
28 =TI ———dx
o l+sin®x
I
2I=HI = sect xdx
o 1t 2tan® x
1= n_;seczxdx........... Tf[x]dx = 2ff(><)dx, if f{2a-x)=f[x)
t 1+ 2tan®x 2 :
Let tanx = v
dv = sectx dx
|
=l=a]———=d
W-!1+2v2 v
: tan‘l[\@u) i
=l=1—
=]
0
=1=g| =
’{2@
112
N
22
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_ S
pl+coscsin:
Then,

dx

—_—

[m—x) e

1+ cososin{m— x)

I
jlx)

I= 7.(:1)(

1+ cososinx
= g;j-;_dx

o1+ cososinx
. 1+tan2[g]

2= 'Jc_[ dx
o1+ tanz{ij +2<:osoatan{5]

2 2

. secz{EJ

=X 2 dx

21 tan? [2] + 2c05cxtan[2] +1

PUt tan {%} =t then secz(gjdx = 2dt

x=0=t=0andx=1=t=w

- 2t +2tcosa+ 1
T 1
u[t+ OOSD:) +|[1— OOSzD:)

= 1
I= dt
'[[t+ oosoa)2+sm o

W{ (reme]

SII"ID’.

dt

I=
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We know

2a a a
Ij(x)a’x:_[j(x) +If(2a—x)a’x
1] 1} 1}

Also here

Jx)=70II-x)

So
ins I

I= I sin™ xcos'™ xdx = 2]- sin™ xcos'™ xdx
0 ]

I
i= 2] sin™(TI— x) cos"(TI— X)dx
1}

II
- 100 101
f=—2_|-sm xcos xadx
]

Hence
2i=0
f=0
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1o iﬁasmx+bcosxdx

o SiNX+ Cosx
Then,

;gasin(ﬂ—x}+bcoe(3—x]
I= 2 2 dx

I— :
" sin(z—xj+ oos(z—x]

I ?aoosx+bsinx
L COSX+sinx

dx

2=

Vasinx+boosx acosx +bsing
- dx + : dx
4L Sinx+ 0os X h o COSX+ SN

A= [a+b)?wdx
4 SINX + 005 X
%
[a+b)_|'1d><
2 3
[a+bjn
a

I=

Definite Integrals Ex 20.4B Q40

we have,
2
I=]f[x)ax
o
Then

: Zs
= [f{x)ae +] F{x)ax
0
: El
I=]
o
2
where, I, = [ ffx)ax
a
Let 2z-t=x then dx =-at
If t=a=x=23
If t=23=x =0
2 0 o
L= f(x}dx = [f(za—r](—dr]= - f(:za—t}dr
il E *
;1=Tf{2a—r)dr=ff(2a—x)dx
o u}
F E)
o I=[Fx)ax +[Ff2a- x)ax
i) a
r-Trtsja o a2l e [1leam- (4]
0 ] o
Herce Proved.

Definite Integrals Ex 20.4B Q41



we have,

I= zlaf{x}dx=7f(x)dx+2]af(x}dx
u] u] E

I=Tf{x]dx+fl
o

Let 23—t =x then dx = -dt
t=3, ¥=23
t=23 x=0

I - 2];:’()(} - [r(za-1)[-at)
= —]Df(za— t)at

I =Tf{za—r)dt=?f(za—x}dx
o o

I= Tf{x]dx +Tf(2&—x}dx
0 0
I= Lf{x]dx—éf{x) [+ F{2a- %) = -F{x}]
I'=0
Hence,
[ £x)ax =

Definite Integrals Ex 20.4B Q42
{iy we have,

_ 1 2
I= _L f(x )a‘x
Clearly f(xz} is an even function.

Sa,
Ed a
[ Flt)=2[r )
- u]
El
I=2]F[x?)ax
I7(°)
(il we have,
&
I= | xf{x®)ax
Ixf )
Clearly, xf{xz) iz odd function.
So,7=0
&
| xf(xz}dx =0
-
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We have from LHS,

2= H 2z
I= [ fx)ar=]F[x)an+ | f[x)ax sl
u] o] ]

Let ¥ =23-¢, then dx = -dt
N¥=a3=t=3 andx=2a=t=0

25 u]
o[ ffx)ax = -] F [2a- t)dt
] E]

::s?f{x}dx:?f(i?a—t}dt
0 0

:Q]Ef{x}d;r:?f(Ea—x)dx
o 0

Substituting | £{x)ax = | £ (23 - x)a in (i)
[} [}

we get,

2 E E

[ Flx)abe = [ Fx)ax +[F{2a- x)dx
0 ] ]

= Q]Sf{x}dx = l{f(x)+f(za—x)}dx
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I= [ xf(x)dx

:Ia=f(a+b-x)f(a+b—x)dx

=1 =}(a+b—x)f(x)dx............[Giuen that fa +b - x)= F()]
= 1= f(a+b)F(x)dx - [ xF(x)dx

:>I=}(a+b)f(x)dx—;

[

=2 = I(a+b)F(x)dx
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e have,

I= ? Fxya = ]D f(x)c"x+ff[x:]c"x
s Z o

Let x =-¢* then dv =-d¢
¥=-a=t=a
¥=0=t=10

T Fx)ax = ]Df[—f} {-dt) = —]Df(‘f)dt
= [ Fix)ax = | F(-t)ar
s o
= ?f{x)dx = Tf[—x)dx
_s o
2 f(x)dx = | F-x)ax +Tf(X)dX
Za il o
Hence,
T Fix)ax = T{f(-x)*"r(x)}dx
s 0
Prowed
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i= T xf (zin Xdx
0
= {II-x)f(snll-x)dx

by

oy —

(II—x)f (=in xidx
25 = THf(sin xedx
0

=0
2

T Fisin xldx
0



Ex 20.5

Definite Integrals Ex 20.5 Q1

We have,
) -
£f{x}dx= Liinuh[f{a}+f(a+h}+ Fla+2h)+---- +f{a+{n—1)h):|there k= b

Here,a3=10, b=3and fx) =[x + 4]

h=§:>nh=3
el

Thus, we have,

=17 =j3{x+4)dx
0

:f=nmh[qm+qu+fpm+----fﬂn-qhﬂ
_r)n [4+{h+4) (2h+4)+————+[[n—1}h+4}]
_r;n [4ﬂ+h{1+2+3+————+[n—1}}]
I—Ilm h{% [ {nz—l}]] {-.-h—ﬂ] Bch=%:>n—)00i|
= = lim —{ E{n _1)]

=1 =lim 12+—[1——J
z H

R=rw

—124+2.33
2 2
33
Ny = —=
(x+} 5
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We have,
if[x]dx =liinnh[f[a)+r'(a+h}+f(a+2h]+————+f{a+(n—1}h):|

where h = _ 3

Herea=0 h=2

—h=-2ga Flx)=x+3
"

Thus, we have,

= ]2()( + 3]
o

=17 =Li£nnh[f[0)+f[h}+f(2h}+————f[(n—l}hﬂ

=17 =Li_t;nﬂh[B+(h+3}+{2h+3}+(3h+3]————+(n—1)h+3:|
= Liinuh[3n+h[1+2+3+————{n—l))]

= I|_r)nuh{3n+hn{n2_ 1)]

wh=Z aifho0=n— e
"

= lirm E[3n+EM:|

R=rw " b=

. 2 1
= lim [6+—n2[1——]:|

R—m " o
=6+2=18

i ANa a
é{x+ ) =

Definite Integrals Ex 20.5 Q3
Wa have,
[rgjan - Imp[r () +F{arh)+rlasan)+----+f(a+(n-1)n]

whare h = 222
I

Herea=1, b=3and fix]= 3x-2

h=2onhaz
n

Thus, we have,

i -?{3:( - 2)dx
1

:s=|imh[r[1]+.f11+n;+r(1+2n;+----r;1+{n-1]h]]
= fimh[1e(3(1en)- 2 +{3(Le2h)-2f 4 - -4 {Bf1efn-1)n)-2}]
Ilmh n+3hfl42434----[n- 1)”

[
[n+ﬁhn{n L}]
Wfha0=2nswe

+ lim E[n L 6in- 1)]

e T n 2

3|n3

. g 1
= lim 2+—,2n?[1——]
e " n

=lm 2+6=48
who

..i(ax-z}.»(:s
1
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We have,
Ef{x}dx= Li:nah[f{a}+f{a+h]+f(a+2h}+————+f[a+{n—1}h]]
he

=

where h =
n

Herea=-1, b=1 and f{x)=x+3

.'.h=5::>nh=2
n

Thus, we have,

i= }[:x+3)dx
21

£=limh[F(-1+F (-1+8)+F (=14 20) 4= - ——+F[-1+(n-1)4)]
=Li:nﬂh[2+{2+h]+(2+2h)+————+{[n—1}h+2}]
=Li£n0h[2n+h(1+2+3+————}]

) [ n[n—l)} [ o }
=limA|2n+h——2°% vh=_&kifh=0=2n—wo

h=0 2 h
= lim E|:2n+EM:|

n=w 1] n 2

2

= lim 4+2L2[1—£J

1) Il i
=4+2=6

}(X +3)dx = 6
21
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we have,
?f[x]dx = le.h[f[ej+f{a+h}+f[a+2h]+-———f[e+tn—].}|h}|]
2 k=0

uuhsreh_E

Herea=10 b=5
and £(x) =[x +1)

he= _i =nh=5
n
Thus, we have,
J=[:,[;r+1]dx
]
1= J'iznun[f(np i)+ (2h)+--- - lln-1)4}]

=limA1afhet)s2h41)bm--affn-0h41]]

-.-h:i andifh =0 ns @
n

nfn-1)
= litn .‘.5.[n+ Al ]

Bm R n 2
i
- lim 5+ — r?|1- ‘—]
naw by n
- 5423
2
3 35
x4 1l gy = —
Jpe+1)de = 3
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We have,

b 2

if(x)dx =Ll_r;noh[f{a}+f{a+h]+f(a+2h}+————f[a+{n—1]."?]
Whereh=b_a

Here,a=1, h=3

and Fx)=[2x +3)

.-.h=3:>nh=2
n

Thus, we have,

13[2)( +3)

- L._;noh[f(l]+f{1+h)+f(1+2h}+————f{1+(n—1]h]]
=limh[2+3+{2f1+h)+3} +{2{t+2n)+3}- - - +2{14(n- 1)+ 3]
= limr[s+(5+2h)+[5+4n)+----5+2(n-1)h]

= limh[sn+ohfie2434-———fn-1))]

-.-h=3 andifh=0=hn 2w
r

el E[gn B EM}

" 2

1}

E:
—
—

[

s
=5
o5y
|
el
Sl |
=
.

]3(2X+3}dx =14
1
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We have,
j:f(x)o‘x =Li_r)nuh[f{a}+f{a+h]+f(a+2h}+————f{a+{n—1}h:|
where f = b-s
Here,a=3, bh=5
and flx)=[(2-x)
h=§:>nh=2
Thus, we have,
I= ?(E—X:]G'X
= limh[F{a)+rE+n)+r{asan)+----ra+(n-1)h)]
= limh[fz-3)+{2-(3+n}+{2- (320} +-- -~ {2 (3+{n-1}H}]
- Li_r;nuh[-l+{-1-h]+[—1-2h]+----{-1-(n-1]h}]
= Li_r;nuh[—n—h[1+2+————{n—l}h}

-.-h=%&ifh—>ﬂ:n—>m

“mz[_n_zn(n—n]

R=rw 17 n 2
= lim —2—%n2[1_iJ -2 _0-_4
f—w 1] "

52 = -4
é[ x)x—
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We hawve,
?f(x)dx =li£nuh[f[a)+f(a+h}+ f{a+2h]+————f[a+[:n—1}h:|

whereh=b_a

Here =0, b=2 and f(x)={x2+1)

.-.h=5::>nh=2
n

Thus, we have,

= ]2(x2+1:]dx

= lim s [ F{0)+ 7 () + 7 {2h) + - — = F{{n - 1) 4}]
=Ilm [ {h2+1)+[{2h} +1]+————{{n—1]h}2+1]:|
= Li_r}nuh[n+h2(1+22+32+————+[n—1}2)]

2

ch=_&ifh=0=n—o®
"

- lim E[n +iW}

fo 1 ne 5]
= lim 2+isn3[1—iJ[2—lJ
Rw ah " i
=2+i Q_E
3 3

E{XQ +1}dx = %
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We have,
b i,
if(x)dx =Ll_r;nuh[f{a}+f{a+h]+f(a+2h}+————f{a+(n—l}hJ
where £ = —4
n

Herea=1, b=2 and f(x)=x2

.'.h=l:>m‘?=1
n

Thus, we have,

I—jx

=I|mh[f(1]+f[1+h)+f(1+2h}+————f{1+(n—1]h}]

= lim h [1+[1+h} #freen)f e oo sfie(n- 1}h}]
=|umh[1+[1+2h+h2} [1+2x2h+2x2h2}+————[1+2x{n—1)h+{1 n) hz)]
=I|mh[n+2h 1+2+3--—[r- 1}}+h2{1 +27 437+ - - —fn-1] H

who= —&Ifh—)ﬂ:&ﬂ—)m
"

1[n+2n[n—1) 1 n{n—l}{En—l)i|

= lim =
h=w 7 e 2 n2 &]
2
= lim 1+n_2 1—£J+L3n3[1_i][2_l]
R n " (=le] n n
2 7
=l+l+—=—
6 3
z
]xzdx=1
1 3
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We hawve,
Tf(x)dx = Limah[f{a)+f(a+h}+f(a+2h}+————f[a+{n—1]h}

-
n

where fi =

Heres=2, b=3 and f(x)=2x2+1

.-.h:i = nh=1
n

Thus, we have,

I= [3(2)(2 + 1)dx
2

lim [ F(2)+7(2+h)+F(2+20)+-- - F(2+[n-1)h)]

Li_r)nuh“:z x22+1){2{2+h)2+1}+[2{2+2h)2+1}+————+

2{2+[n—1}h]2+1]]

Li_r)nuh[gn+8h(1+2+3———]+2h2{12+22+32+——)]

vh=laifhsi=now
i

- i{gmr%n[nz— 1) +%n(n—1}6(2n—1]:|

= 1
1 1 1 1
1-= |+ —n¥l1-=||2-=
o (- 2) e e-2)e-2)
41

S
R

. 4
lim 9+—n
LT n

E{Z;{z + l)dx = %
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We hawve,
?f(x)dx = Limuh[f[:a)+f(a+h}+f(a+2h:]+————f[a+[:n—1}h:|

whereh=b_a

Herea=1 b=2 and f(x}=x2—1

.-.h=£ = nh=1
n

Thus, we have,

I =]2{x2— l}dx
1

lim A[F{1)+F(Leh)+F{Le2h)4-- - - F[1+{n-1)h]]

Li_r)nuh{[lz— 1){[1+h)2— 1}+{{1 +2h) - 1} +- ———+[[1+{n— 1)h)2— 1H

Li_t;noh[lj+2h{1+2+3+———)+h2{1+22+32+—_}]

vh=laifhs0=now
e

i l{gn{n—l)Jrin(n—l}{Qn—l}}

nse nln 2 n® 6
= lim —n 1—i +Ln3 1—i E—l
Rw n2 n E\."'.'S n i
=1+E=i
] 3

z
j[xz—l)d)(:i

j 3
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We have,
Tf(x)dx = Liinuh[f{a}+f{a+h]+ Fla+2r)+---- f[a+{n—1]h]

Whereh=b_a

Herea=0, b=2 and f{x)=x2—4

.'.h=g = nh=2
n

Thus, we have,

I= f{x2+4)dx
0

lim w[F{0)+7 {n)+ 7 (2h) +- -~ -7 [0+(n-1)n)]

Li_r;noh[ﬂr{hz + 4) +{{2h)2 + 4] SR {[n - 1A%+ 4}]

S

2[4ﬂ+in(n—1)(2n—1)]

lirm —

A—=w 1 nz 6
= lim E+—42n3[1—i][2—iJ

el an i n
=E+4x2 _az

3 g

2 3z
]{X2+4}d = —

D 3
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We have,

b .

if(x)dx ='Ll_r}noh[f(a]+:"(a+h}+f{a+2h)+————:"[a+(n—1)h]
where h = b-a

Herea=1, b=4 and f{x}:xz—x

h=§ = nh=2
el

Thus, we hawve,

4
I=Jl[x2—x}dx

- Li_r;noh[f{1]+f[1+h)+f(1+2h]+————f[1+{n—1}h):|

i} Li_r;noh[{lz—1}+{(1+h)2—{1+h)}+{(1+2h}2—{1+h}}+————}

- Li_r;nuh[0+(h+h2)+[2h+[2h}2}+————}

- Li_r)nuh[h+[1+2+3+———{n—1)]+h2“1+22+32+———{n—1}2}]

wh=Caifhsi=noe
o

i E[En(n—llJrizn{n—l){Qn—l}}

arw 10 2 n =]
= lim =n? 1—i +in3 1—l E—E
R=rw nz n 2n3 n L
P E

z 2

[{xz—x)dx—i

1 2
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We have,
Tf(x)dx =Li_r;nuh[f{a}+f{a+h]+f(a+2h}+————f{a+{n—1}h:|

Whereh=b_a

Here,a=0, b=1 and f[x]= %+ 5w

h=l = nh=1
n

Thus, we have,
I= £[3X2+5X}dx

- Li_r;nuh[f(u}+f{D+h]+:"[D+2h)+————f{D+(n—1}h)]
- Li_r)nuh[[0+(3h2 +5h)+{3(2h}2+5{2h]}+————}

= ‘Li_r;nuh“%z(1+22+32+———[n—1)2)]+5h{1+2+3+———{n—1}}]

-.-h=% ifh=0=n—=w

- lim i[i”{”‘1}{2”-1}+5”{n—1]]

are 1| n? &} Il 2
1 1
3”3[1"](2'_] 5 1
=I|m—3 n noy 2n2 1-=
L] =] 2n n
Ix2 & 7
= + - = _
&] 2 2

o _7
- [D{3x2+5x]c"x—E
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We have
i‘f[x;-=a3f1m1;e[f|;a;-+f|;a+;e;;-+f|;a+1;1::-+.._+f|'_a +Hr-1)k)]
Where h=""2
R
Here
a=0b=2andf(x)=¢"
Now

e
I
b3 | k2

nh
Thus, we

w

I=[eak
=lima[ F(0)+F(k)+ F(2R)+..+ f ((n=1)A)]

=lmh[l+e* +&* + 4ol ]

FREFEY 3
e) -1
|

=il g
| g 1]

[
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Wwe have,
Tf(x)dx = Li_r;noh[f(a}+f{a+h}+f{a+2h}+————f{a+{n—1)h:|

whereh=b_a

Hete,a=a b=56 and Flx)=¢"

b-a

ho= = nh=b-a

Thus, we have,

I=J’iinoh[f[a]+f{a+h}+f{a+2h]+————f{a+[n—1]h”
= lim h[ea Lttt o +____ea+[n—1).$:|
k=0
= Iim het [1+e +e +e?””+————e[”'1)q
_ b b % pyl
= Ilmhe l+e +‘e} +{e} +————{e)
o
. ‘eh} -1 2 1 P
=L|_t:n0he’ — T vatar+art+----ar' =a — ifr>1
b 8
) -1 h .
= lim hetniZ ® | —— lim =1 & rnh=hb-a
A0 nh e""'_l 80
L lim {ef"a - 1) =gt gt
ka0
& 4
L Jefdy = e -8t
E
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we have,
b=a
f -I h f f M+ f 2+ ..+ F =117, wh h=s —0
j (2 )b im [ J+f(a+n)+ fla+2h)+ ..+ [a+(n )}] where =
Since we have to find ]cusxdx
a
We have, fx)=cosx
b
I = [cosxdx
@
= I=iiinoh[cosa+cos(e+h)+cos[a+2h)+...+cus[a+[n—l)h}]
cos[a-pl:n—:l)r—?Jsin@ c:u:ls[aurﬂ-"—:']sinﬂ
. 2 2 y 2 2 2
= I=limh lim k
g sinh ik smh
2 2
cos[a+¥ :]sin[bzi]
= = lim h — [wrh=b-2]
sin—
2
h
= .T-'I‘im 2 x2cos[a+b-£]5|n[b-é]
+0 snl 2 2 2
2
h
=» 7= lim | —2_|xlim 2cos[a+b—£] in[u}=2c05[3+bJsin[b_a]
hal ] b 2 2 2 2 2
SN =
2
= I = sin b-sina [-.-QCDSAsinS =sin(A-8)-sin(4 +Bj]
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We have,

b .
if(x)dx =Ll:nuh[f{a}+f{a+h]+f(a+2h}+————f[a+{n—1]h:|
where £ = -4
n
Here, & = 0, b=g and F[x] = =inx
g
hoZ l 2 2
n 2n Ed
Thus, we have,
z
I'=|sinxdx
o
= lim h[£(0)+ 7 {0+ R)+F(0+2h)+- - - —Flo+(n-1)h}]
=Iimh[sin0+5inh+sin2h+————sin(n—l)h]
h=0
[nh h] nh
sin | —- - 5 | *sin =
=L|_r)n0h . h
sin—
2
h
. 5|n[z—§]x5|nz
=L|_r;n0h Lk
sin—
[ lim 5'”9=1} it —2 {ixi}
h=0 '."a—rDSing .\Jll:z_ 14"2_
=2>-<l=1
2
3
Llsinxdy =1
0
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we hawve,
?f(x)dx =limuh[f[a)+f(a+h}+ f{a+2h]+————f[a+[n—1}h]

whereh=b_a

Here,a=0, b= and f{x)=cosx

T
2

2
=i hh = —
T

Thus, we have,

x

F]
I= [cosxdy

0
= lim s [£(0)+ £ {0+ A)+F(0+20)+- - —F {0+ [n- 1} h}]
= lim h[m50+cosh+c052h+————cos{n—l]h]

b0
[ nh o h nk
cos| — — — | = C05 —
b 2 b

= lim h
A=0

cosxdy =1

o—tall
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We hawve,
?f(x)dx = Limuh[f[a)+f(a+h}+f(a+2h]+———— f[a+[n—1]h:|

whereh=b_a

Here,a=1, b=4 and f(x)=3x2+2x

7= lim h[F {1+ F{L+h)+f{142h)+-—-=F(a+(n-1)h)]

Li_r)nuh{(3+2)+[3(1+h]2+2(1— +h)+{3(1+2h]2+2(1+2h)] +———-]

lim h[S+Eh(1+2+3+——}+3h2{1+22+32+———)]
b0

vh=2aifhs0=now
e

i E{SnJrEn(n—l}+£n{n—1){2n—l)}

o 1 " 2 ."?2 G
= lim 15+2n2[1—£J+2_?3n3[1_£][2_i]
e n n Zn n Il
=15+36 +27 =78

?[3}(2 +2x)dx = 78
1
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We have,
Tf(x)dx = Li_r)nuh[f{a}+f{a+h]+ Fla+2h)+---- f[a+{n—1]h]

Whereh=b_a

Here,a =0, b=2 and f{x)=3x2—2

h=2 = nh=2=2
r

Thus, we have,

I= f[3x2 - 2)ax
u]

= lim h[£(0)+ 7 {0+ R)+F(0+2h)+- - - —Flo+(n-1)h}]
i 2 z
=L|_r;n0h[—2+{3h —2)+{3(2h) -2}+____:|
=Li_r)nuh[—Eh+3h2{1+22+32+————H
k=2 fhsiza-sw
n
= lim E[ on + 12”{” 1](2”‘1}}
f—=w B n 5

lirn -4+13n3(1-i](2-i] =-4+8 =4
R n " i

2 2

]{3;( —2)dx=4

u]
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We have,

b

[ Flx)ax = Li_r}nuh[f(a}+f{a+h)+ fla+2n)+---- f[a+(n—1)h:|

-4

where fr = b

Here, =0, =2 and f{x]:x2+2

h=E = nh=2=2
n

Thus, we have,
I= Jz[x2+2}dx
= limh[#(0)+F {0+ )+ F(2h)+-——-F{o+(n-1}n)]

[
[ [h2+2}+[{2h] +2}+————}
[2h+h2(1+22+32+————[n—1} ]

.h=g Lifh=0=2n—o
n

. E[En 42n{n 1}{2n—1)}
R=m 1 " ]
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It is known that,

h-a

jlll_!'(_\'}ci\' =(h-u)lim ! [_;‘ (a)+ fa+h)+ .+ j'{u +{n- E}h}_é, where i1 =-
o i J} —

Here, a=0,b=4 andf(x)=x+¢™"

n

= [l(r +et ]afx ={4 —1])?.;'..7‘1 -;-I-?-|:_;'{u]-:—__f'{»‘.r]+__!'{’3a'f}+. A (-1 ]h):|
Ay Y (e 4?2 VR e 1
74.1.-1{]}'_;'}'5_(0+L )+ (h+ }+(..J'+ }+...+{{H 1)/ }_

P WX L fmr . Al \ HeSI !
=41 et Ll e Yl 2 S w1V 4
lim -1 (fwe® {2+ )+ 4 {{n JLEX: }

. 17 . j T 3r ECRIY
=4lim {h +2h+3h ~'-...-I-{.'I---i}Fi%-'--{l*-t"" et e ]J

T

t
:'JLIT.IJ! ” J'J{I:—'E-.—..(n—l}}+l

1 ;{IJ{H —I}rr} . (et \1:|

2 e =1

’ /
. 14 (n-1)m | e
=4 lim—] — AT E
mre gl R 2

ver =11

(-1

=4(2)+4lim

15+¢*

-
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We hawve,
Tf{x}dx = Li_t;nnh[f(a}+f[a+h}+f{a+2h)+———— f[a+(n— 1)h]

Whereh=b_a

Thus, we have,

_ T2
i é[x +x}dx

limh[r{a)+ rlo+n)+r(a+en)+--- - ri{n-1)5}]

Li_r’nuh[tl +(h2+h}+{{2h]2+2h} S -]

Li_r)nnh“hz‘1+22+32+————{n—l)z]ﬂe{ 1+2+3————(n—1]}}

2

ch=2 2ifh=0=n—-w
n
e -1f2n-1 nin-1

=“m312( J(2n-1) 2n(r-1)
e 0| n 5] n 2
= lim i3n3 [I—EJ[E—iJ+%n2 [1—EJ
r=w 30 n h n n
B
= —+2 =E

3 3

E{xz +x}dx = 13—4
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we have,
Tf[x:]dx =Li_r;nuh[f(a}+f{a+h)+f[:a+2h)+————f{a+(n—1)h:|

=

where b = b-
"

Here,a=0, b=2 and f{x}=x2+2X+1

h=E = nh=2
n

Thus, we have,

F =]2(x2 +2X+1)c"x
0

= lim h[#(0)+ 7 {R)+ £ {20) +— - - = F[0+[n - 1) )]
= Li_r;nuh[1+(h2+2h+1)+{(2h}2+2 x2h+1]+————]
= Li_r)nuh[n+h2(1+22+32+————(n—1)2+2h[1+2+3————{n—1}]

-.-h=g fh=0=n—-mo
n

- i E[nJrin(n—1}{2n—1}+in{n—1]]

n—=w 0 nz 6 n 2
= lim 2"'13”3[1'&][2‘&}*'12”2[1—&]
A an n n " n
a 26
= 2+—+4 =—
3 3

f{xz + 25 +1}dx -2
o 3
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We hawve,
b
Lr'(x)dx = Li_t;nuh[f[a)+r'(a+h}+f(a+2h]+———— r'[a+[n—1]h:|

whereh=b_&

Here,a=0, b=3 and f(x)=2x2+3x+5

h=§ = nh=3
!

Thus, we have,

I= ]3‘2X2+3X+5)G'X
o

= lim s [ F{o)+ F () + 7 {2h)+ - - - f({n - 1)4)]
- Li_r)nah[5+{2.’72+3h+5}+[2{2h]2+3x2h+5}+————]
= Li_t;noh[Sn+2h2(1+22+32+————[:n—1}2+3h[1+2+3————{n—1)]]

wh=2 aifhs0onow
e

—lim E{Sn_'_rj;_gn{n—l}@n—l]+En[n—1]:|

n=m =] " 2
= lim 15+%n3[1—iJ[2—iJ+2__;n2[1_£]
= il frl Ll 2n s
= 15+1Ei+E =E
2 z

E(2x2+3x+5)dx = ‘2—3
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It is known that,

I:_,i"(:c)dx =(b- “},I,i_ﬂil:f{”}"’ fla+h)+. + _f'(Cf+ (H—l}h):l, where h= ?

Here, a =a, h=h and

fx)=x

j:xdxz(:b—a)liﬂi[aﬂa +h)...{a+2}r}...a+(n-1]h]

1
=(b-a)lim
1
=(b-a)lim-—

=(b—a)lim—

n—bc g

—

=(b—a)lim—

A-w gy

- (0-a)lim—

_(a:rlfrrn:a+...+a)+{fr+2h+3h+...+(n—])h}}

[m+h(l+2+ 3+...+(r.'—1})]

o3

na
2

[ (n-1)h
=(b—a)lim ‘HT:|

=(b—a:|lim a+

=(.-5—a)]im a+

{n_];ib —a)}

(l—ﬂ{b —a)

2

=(b—a)|:a+(b;a}}

=(b_a)|:2a+zb—a}

_ (b—a)(b +a)

2
Lia o
:E{b -a’)
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Let/ = [[(x+1)ds

It is known that,

a

Ij(x =(b-a)lim— [f{a}+f(a+h] (a+{n—1]hﬂ,whcreht%
Here,a=0,b=5,andf( )—(x-i—l}
=03

= h=

[ (e 1)de = (5-0)lim— [f{“ [ ]" *f(("")%]]

=stm 51 o5

_stim| (1+141.1)+ [ +2-—+3-§+...(n-1)3ﬂ
" i 1 n

M " r lmnes

i
=5lim- n+° 14243 (n-1
i 214243, (n-1)
T .(”n:}.}f‘j}
neAE gy n 2
= Slim-- 5{”“]}
M—;rn" 2

- 5{1
2]
_35
T2
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It is known that,

j:j'(x)dﬁr =(b -(I)£i£2iv|if(a}+ fla+h)+ fla+2h). fla+(n-1) h}], where 1= 274

n
Here,a=2,b=3, and f{x)=x"
3-2 1

= h=

Jovar= -2 [ 1) (2+ e (22 et ]

-l .;;:{z}z{HQ:(“%]:__{uwj }
*]?Lﬁﬁ:f*{f*[ﬂ*”—} {(z) o pp.02) ‘H
=vfz%ﬁ<f-:aa:ﬂ+{er+(3J}«----+(~—:J‘}+z~z-{;ﬁ; =
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Definite Integrals Ex 20.5 Q30
We have
j‘f{x} & lim b f(a)+ fa+ )+ fla+2k)+..+ fla+(n-1)k)]

A=t

W=
n

Here
a=Lbé=3andf(x)=x"+x
Now

h=

nh=
Thus, we hawv:

I=j1{x’ +x]a§c

-
n
2
&

=Emh[ (1) +f(1+A)+ F(1+20)+.+ F (1 +{n—1)k) ]

=1j_:'ru|ﬁ[{1’ +1) L+ + (R +{1+ 287 +(0+ 2.&}}+...]
R(E+(1+R) + (1428 4 )+ L+(1+R)+ (14 28)+ .} ]

=fmal(n+2h(1+2+3+ )+ (1+ 2 +F + )+ (n+ A1 +2+3+))]

~ A2+ AL+ 243+ () B (L4243 + 4 (n 1) )

'.'ﬁ=:1—i& ifth=+0=n—>o

=Hm2|:2n+9ﬂ{n 1) 8 n(n-1)(2n-1)]
ey 2 rf 6 1
=

3
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We have
[7(x)=delimh] f(a)+ f(a+H)+f(a+2i)+..+ fa+(n-1)h) ]
When k=22

n

Here
a=0p=2andf{x}=x"-x
Now

=
n

nh=2
Thus, we have

pe _E‘{f —x)
= EmALF(0)+£ () + £ (2R)+..+ F{(n-1)A]]
= yﬂh[{{o}“ (o)} +{(ny ()} +{(28) - (24)) +}
=P_ﬁh[{{k}2 +(28)° +] -{{a}+{u}+.._}]
=tim [ (142 +3'+ . +(n-1f |- h{1+2 43+ .+ (n-1)}]
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Definite Integrals Ex 20.5 Q32
We have
j‘f{x}=a3cum[f{a}+ Fla+tB)+ fla+2h)+...+ fa+{n-1}h)]

Ll

Where 4=2=2
P
Here
a=Lb=3andf{x}=2x"+3x
Now

e

nh=
Thus, we have

Lo RS

1=i‘{2x’+jx}ak

=I;ﬂﬁ[f{lhf{nk}+f{1+2h]+...+j‘{1 +{n—1}%)]

= tmA[(2+5)+ {2004 A + 51+ )} + {200428) + 500+ 20+
=Hma[(Tn+SA(1+2+3+ )+ 2 (1+ 2 +F + )|

ﬁ=%& ifh0=n—sx

o E|:_J|H+En{n—l}_'_in{n—l}{ln—lﬂ
n 2 2
1

i

Ll | R 6 1

-
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[fCydbx =limh[f(a)+ Fla+h)+ Fla+ 2h)+ .+ Flas (n- 1R},

ni}

Here, f{x)=3x*+1, a=1, b =3 Therefore, h= % = %

=1 =[imh[F{1)+ f{t+h)+ F{L+20)+ .+ F{1+ (n- Dh]]

=1 =|erah[3(1)2+ L+ 31+ h) + 1+ 3(1+ 20 + 1o+ 3(L+ (- DAY 1}
=1=figh[ 3+ ns h{1+2+ 3+ s - D)+ 37+ 224 v (0= 1Y)
=1- Iimg{éln+%(1+2+3+...+ - 1])+3xni2[12+22+...+{r‘|—1}2”

:1=L@[8+§x”{”_1}+%XW}

2 ne &

-s-safoo-2) -]

=[=8+12+4x2=28
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