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Wehave,
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We have,

2 _ 2 x 2 2 % 2

J[X Zl]e”dx=JX9 ]e—dx=[9dx—[e—2dx
i 1 1

1w X Xz

Expanding 1 integral by by parts we get

2 _ 2
I[X zlJe"o‘x= 2 e
1h & 2

Definite Integrals Ex 20.1 Q48

we have,
1 1 1
[ | xe® +sin ™% | gy = [ 2% gy +j5inﬂdx
o 2 ol @ 0 2

applying by parts in first integral

s
1 1 cos=2
=x]ezxdx—[[192"d;(} e + = 2
0 il L4
2 ]
2x 1
xe 1 2
= - [e¥dx+=[1-10]
2. g
2x 1
halt —l[ezxdx+g[1—0]
2 Zn
2%y !
xe i
= S +—[1-0
]
2
=e——iez+i+g[1—0:|
z 4 Ed
ef 2 1
4+ & 4
S, 2
= +=-+=
4 4 x
1 2
el ;(92"+5ir'|K o‘x=e_+£+3
0 2 4 4 q

Definite Integrals Ex 20.1 Q49
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We hawve,
1
J(xe" + oS E]ab(
0 4
1 1 T
= [xe*dy+|cos—dx
gl 0 4

Applying by by parts in 1stintegral we get,

1 1 ax 1 TX
=x|e*dx - [|[efdy]| — dx + | cos—ax
e e

1
[(XE'X +cosﬁ]dx= 1+ &
0 4 T

Definite Integrals Ex 20.1 Q50

: - : 1-2sinZcos
Is‘ l_ﬂnxdx=l‘s‘ i |:1—DDSX=2§H2£—|
y l—cosx . S 2]
T T 3
e | 4 X
=—|e*| ——csc’ — +oot= |
1 Bk
2
= x z . i
=—¢ ml:E Us 1‘F{x}+i"{x}}a§( =g F{x}]

Definite Integrals Ex 20.1 Q51

We have,

Za Zx

[ &*2 sin Jal PR B [ e*2 sinfmsZ+cosLsinZ|av
0 2 4 0 2 4 2 4

2ax 2x
=t e*? Sinﬁ.idx + | %2 CDSi.iG‘X

0 2 = 0 2 o

Expanding 1st part by parts, we get,

G"[Slni]

Za 2a 2a {22 22

[ &7 sin[i+£]dx S Pt [ &2 - [ | | &*2ax LYW [ &2 s oy
o 2 4 20 o fei's o 2

N [i 1} .
..[De 5|n2+4dx ] 66 Q
Definite Integrals Ex 20.1 Q52 6\' %-
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%=—%{ez’+1}—%.%[92’+1)— %{ez’+1}
I= _3“@_[92’+1)

Zx —
. | e¥ cos I | =3—”E‘92’+1}
o 4 2 5

Definite Integrals Ex 20.1 Q53

dr
lm,':jjm
J=£ 1 X[M+J§)dr
(Viex-vx) (Vi+x+vx)
=£Jﬁdx+ﬂﬂdx

. E{l H}%ll. N [%(xﬁ]'n
= %[{2)3 —1]+§[1]

s %(2)5}_

Definite Integrals Ex 20.1 Q54

i x .a.=_! ! A.,—,iid Jsing Partial Fracti
I{x'rl}{r-t-l] !.:X"rl ‘!x+2. e '

=—log{x+1)f + 2log(x+2)[
=—{log3-log2}+2{log4 - log 3)
==3log 3+5log 2

32
e 33
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Lelf:iisinjxdr

I= E sin’ x-sin x v

®
- E[l—ccsgx)sinxdx
£ 7
= _Lzsinxa{x— 2¢os’ x-sinxdx

T

3 3

= [—cosx]g +[cus xjt"
3 ]

1 12
—|+§[—'l]—i‘-§—§

Hence, the given result is proved.
Definite Integrals Ex 20.1 Q56
LA X 2 X
Let/= _E'(sm“——cos‘—]dx
2 2
=—‘[' L:()5:£-5i113£ dx
2 2
=—fcn$x dx
_[cnsx dr =sinx =F(x)
By second fundamental theorem of calculus, we obtain

I =F(n)-F(0)
= sginm —smn 0
=0

Definite Integrals Ex 20.1 Q57
r[l_%]ez d
x 2x
Let 2% = ¢ = 2dv = gt

When x = 1, £ = 2 and when x = 2, ¢ = 4
Ao
= J:G—rl:]e’d:

Let }:f(r)
Then. f"(z) =—ILZ
= _E(:—;Je'df: fe' [f(e)+ f(¢)]at @

=[er ()] O WO

, N

7] @e} O
ol S
A 2 Q &Q

e O
- e =2e . \\ @
4 NI
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I TR
= 1'12 L = dx
e
- [f——
53
= [si nt (2% - 3)];?
j sim (1) - sin™ (-1)

Definite Integrals Ex 20.1 Q59

Wehave,
T
02+ 8x 16
317 dx i

8 2 T 16

-

E + XN

1 gl - -1

:E[E’tan 2’(]0 = [ g = 2tan _]

= l[tan‘izk = tan‘ln]- 2
4 16
-1 5
=tan 2k -0 =
Staniok =T
4
=2k=1

P 3
z

Definite Integrals Ex 20.1 Q60

e have,
f3x?ac-8
1]

Definite Integrals Ex 20.1 Q61

310
,h—(l—zsin? xydx

[

2sin’

i

T xdx 0 . O

i N\
O~ &

JE sn xdx @

EI'\—.M|H

211

J2 {—rcos :Jr)T
& %\'fb Aoy
Definite Integrals Ex 20.1 Q62 Q &Q
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I

Il
=l

1+ sin dx
| 2
x

2x
=1- [ fsin?2 4 cos?X 4 2sin 2 cns 2 d
D\’sm 4+co@ i sm4oos4 %
2x w 2
::>I=_[ [sm—+cos—} dx
4 4
Zx w
:>I=_[[sm—+cos—}dx
5 4
2x
—cos= sir'|E
q
== 1 + 1
4 4 a

Definite Integrals Ex 20.1 Q63
3%

I= J'[tanx+c:otx)_2dx
[}
3

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

I= %dx
o sin®x+cos®x

SiNx 005 %

3

I= _[ [sinxcosx)zdx
[}

?{;

I = Isinzx[i—sinzx]dx
u]
% %

I = J'sinzxdx— Isin“xdx
[u] u]

We know that by reduction formula,

-l

. n-1¢ . .- oos X Ein"T X

Ism“xdx=—fsm”2x oy - —2— =
g

m
Forn =2
Isinzx dx=2_1jldx—COSXSinx
2 2
Isinzx dx = Ly 08Xsinx
2 2
Forn =4
4 4-1: COSX SiN® X
IS|nxdx=TIS|n xdx—T
j- 4 3{1 oosxsim(} cosxsindx
sin® dx = =4 - -
4|2 2 4
Hence,
I={1><_n:osxsinx}l:"‘i_{E{EX_oosxsim(}_c:osxsinax}%E
2 2 [, |41z 2 4,
Bl 3fx_ 11
e 4] |4ls 4) 16
-
S 32
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(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
n-1

. Coa cos xsin™ x
Ism” xdn = Ism” P i
» »
Forn=2
) 2-1 i
_I-smz xelx = —Ildx—w
2
o 1 cosxsin X
_[sm xfx=—x—-—
2 2
For n=4
) 4-10n . cosxsin’ x
J-sm" xelx = —J‘sm2 xdr — ——
4 4
4 31 cosxsinz| cosxsn®x
Ism xln=—9—x— -
412 2 4

Hence
I I
£ 2

1 COS XS X 31 cosxsinx| cosxsinix|?
{Ex_ 2 }U_{Z{Ex_ 2 }_ 4 h
H_3{H}
4 44

II
16

Definite Integrals Ex 20.1 Q64

Using Integration By parts

jre=s-|r

Fr=rxg=log(2x+1)
= 2

it Stk v,

I;xlog[1+ 2x)dx
2 ! )
_|x log(1+ 2x) _J-l 2
2 N EI2(2><+ 1)

=Iog[3)_ 15_14_ 1
02 37 a2+ 1)

¥ ox 1
> —|:Z—Z+§|Og|2><+1|:|0

) Iog[3)_%|og(3) GQ (’_,\'\Q

dx

1

- Zlog, (3] K('o Q
Definite Integrals Ex 20.1 Q65 \@
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II
3
I {tan® x+ 2 tan xcot x +cot” x)dx
E
&
I
T
I {(secz x— 1) +2+ I:c:os ooty — 1:]} ax
b
&
II
z
”secg x+cosech} dx
II
3
II IT
3 3
2
Isec xdx+ _[ coser” xdx
II IT
3 3

o3}
2 \E—%]

4

Nz

Definite Integrals Ex 20.1 Q66

I a’cos’ x + b¥sin® x| dx
o
21
” 1-sin®x +b25|r'| x)dx
U
- a®sin‘x+bisin® x]dx
sm Zwdx

e
o
L

dx

[1 + COS 2><:|
L ) —

o, [bz az][x \ sir12><]r/1
0

2

Definite Integrals Ex 20.1 Q67
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: dx
A+ e+ 241

1

J

0

1
'!(x+l) fix +1)
1

Ji-

0

Ll
2(x° +1) 2(x+1) 2(x+1)°

1 1
1
!2(;; +1) Iz( +1) Iz(x+1)f* dx

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

_log2 10g2 l+l
4 2 4 2
1032_’_1

4 4
=(1/4)log(2e)
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Definite Integrals Ex 20.2 Q1
4
Let/=[——dk
sx +1
4 1; 3x 1
Im¢=§!-mak=ilng{l+x’}=};{x}
By the second funamental theorem of calculus, we obtain
I=F(4)-F(2)
1
=E|:103{1+4’}—lug{1+2’}:|
=%[lngl?—lq 3]
1,17
=_log| L
) 5]

Definite Integrals Ex 20.2 Q2

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

lax-at
kY

Now, x=1=t=1
x=2=t=1+log2
1 +log 2 ¢

2
1 g e
1x[1+logx) 1 F

) i 1+logz
t 1

St i
L+I092 ]

_|-1+1+log2
- 1+log2

={ 1552 ] [ loge = 1]

1+log2

log2
h loge +logz2
_ Iogz
" log2e

[loga +logb = lagab]

)
T 1 2dx _ logz
1x[1+1ogx] logze

Definite Integrals Ex 20.2 Q3 @
Let ax®-1=¢

Q O
Differentiating w.r.t. x», we get 6 \
18xdx = dt @ @
Iwdx = at &
5]

Mow, ¥x=1=t=28
k=2 =t=735 %
1 35
“ 5o, Q\ v/
b

= %{|Dg35 -logg)

. A
o 3 x = é{logSS—IDgE] &
1
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Definite Integrals Ex 20.2 Q4

:2tar1i
Put sinx = 72;(
1+ tan® 2

2

1= tanzi
2

et
. SEC EG‘X

Scosx + 3s5iny

Z
= | %
Pgli-tan®Z [+Btan
2 2

s
seczgdx

1}
o

5—5tar12i+r5'car'|i
2 2

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

e sec? X v - at
2 2

x=£::>t=
2
= 2%
? i - gt
- sl
°5—5tan2g+5tani 05 - 5546 5 1—r2+%r

Forming perfect square by adding and subtracting %

Ell dt

F0qc t2+%t‘

_2p_ o

YT

e
N p—
ol ()

) {J_4+2}{J_4 3)
“F A 4
(255 > &
=—Iog[8+r] @ @

B4 Tle- 34 &6 Q&

| &
‘émsfﬁ=ﬁ'°g[gjg] %\ v
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Let & +x%=¢?
Differentiating w.r.t. », we get
2w dx = 2tdt

xdx = tat

Mow, ¥ =0=¢=10
x=a::>t=u'§a

T Hoax G,X:*J??f_dt
e
= [t
- [
[\ ]
-l

&
jnﬁdx = a{ﬁ— 1}

Definite Integrals Ex 20.2 Q6

Let & =t

Differentiating w.r.t. », we get
e dy =dt

Mow, ¥ =0=t=1
y=1l=t=g

Lg” e gt
o = =] =
o0l+e 1148
1, ar
= [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

Definite Integrals Ex 20.2 Q7

Let x%=¢
Differentiating w.r.t. », we get
2w dw =gt

o,
y=0=¢=0
y=1l=t=1

[+,
o]

-1

PRIl M| P

ixe"ao‘x = %{e - 1)

Definite Integrals Ex 20.2 Q8
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Let logx =+
Differentiating w.r.t. », we get

Low ar
kY

O,
¥=0=¢=0
x=3=t=Ilog3

Foosloax]
1 e
log3
= [ costagt [ [cost = sint)

0
= |:sim“:||u°g3
= sinflog3)-sin0
= sinflog 3)

?@dx = sin{log 3}

Definite Integrals Ex 20.2 Q9
Let x2=¢

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

O,
¥=0=¢=0
¥=1=t=1

Definite Integrals Ex 20.2 Q10
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Let ¥ =3sing

Differentiating w.r.t. », we get
v = 3005838

T 0w,
x=0=8&=0

x=a=o=2
2

(2]
[

Ed
L fafat - xt ax
0
s 2
=, [l—sm 8)&:0590‘5‘
o
z . 1 28
= & cos? ads [ [1 - 5|n28) - cosZgand T2 oo 28i|
D

2 .
3 28 |2
A Pl
B 2 |,
2
=2 |Z,0-0-0
2 |2
2

Definite Integrals Ex 20.2 Q11
Let]= stiTécos’ﬁa’é = f@cnswmw@
also, let sing =1 => cosgdg = dr
When ¢ =0, r =0 and when ¢ =
o= L J.f_(l—.-‘]z dt
= | (1t -7 Y

b
=, =1
2

LA
= rz 1=
-]
ioon 7
S
3 1_ 7
2 2 24
2.2 4
3 17

_154+42-132

231 @
- O WO
Sy

Definite Integrals Ex 20.2 Q12 @
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Let sinw =t
Differentiating w.r.t. », we get
cosx Qx =dgt

= |tan~'1- tan™ DJ [ tan£ = 1}
4
7 cosx
i v =
0l+sin®x 4+

Definite Integrals Ex 20.2 Q13

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

=z
]
T o fitcose

% sin & de
L ——==2 -1
luql'1+c05.5' [\f'— :|

Definite Integrals Ex 20.2 Q14
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Let 3+ 4siny =1t
Differentiating w.r.t. », we get
4cosxdy = ot

Cos Xy = E
4

Mo,
¥=0=¥t=13

x=%::>t=3+2¢§

_ cosx

T p344sing
223 gt

i
1

= —[logt
7 [lot]
1

= Z[Il:ng[S+:2\,.If§}—lcn.]3:|

5|og[3+2”"5]

3

—i| b

F+243
3

3+ 4siny 4

dy = l||:|g [@]

Definite Integrals Ex 20.2 Q15

Let tantx =+¢
Differentiating w.r.t. », we get
1
l+x

dx = at

2

O,
¥=0=¢=0

X=1:>f=£

o—ply O—~

]
e e

i na

[
W]

rr
-+

-1 )
tan Xa‘x=iﬂ/é
1+ 57 12

1
o
a

Definite Integrals Ex 20.2 Q16
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Ex\mfcfx

Letx + 2 = #2 = gy = 2tdt

When x =0, ;:ﬁandwhenx:Q,f:E

o [t 2ds = [;(:2 ~ 2P 2t
=2.[j5{’2 ~2)di
= 2[;{:* =247 )t

[, 232
zgf__L}
5 3 |-
Y2

2,10 48, ]

5 3 5 @ 3
-96—80—12\E+20J5}

15

BRE
16(2+v’5}

15
_lﬁﬁ(ﬂn)

15

=2:16+3J5]

Definite Integrals Ex 20.2 Q17

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

oy,
gl T e R

wEagad
4

1 =5 2%
[ tan .7 Iei's

u] -

,_'.
o1}

N

o—gld o —pld O —plH

_1{ Ztang
1

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

1-tan‘sg

tan~! [tan 25‘} sec” 548

26 sect ogg

applying by parts, we get
= 2{5‘ ?secz 538 - F (sec2 .90‘5') d—So‘S] 0 . C)
oo,z e} el 6 \'\
=28 tane]g_? tan.&?d&'__[ @ ()
0

= 2[gtan 9+Iug(m58}]§ %
=2{%+|og{i2]-u-u} \(& Q

Y - _T @ V
;f ]Dtan e e = E—Iogz N

*
Definite Integrals Ex 20.2 Q18 \Q
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2

Let sin“x =t
Differentiating w.r.t. », we get

2siny cosxdy = d¥

i
[
[tan‘1 f1) - tan! (D]J

tan! [tan%] - tan™! ftan D]}

SiNx COSX i
—

o —talt
]
|

+sintx 8

Definite Integrals Ex 20.2 Q19

1-tan?%  1-tan?d

Puttingcosx = 2 _ 2
1+tan?%  sec? L

2 2

:2tar1i
2

siny =

X
SECz—
z2

2 sec? s
z 1 =

= i = 2
o

- v
Fcosx +bsiny

o—rtalu

21— tar? 2|+ 25 tan® s
2 2

Put tan£= t
2

1
—seczia‘x =gt
2 2

Ifxv=0 ¢t=0andifwx=2=, t=1

x
2
1

= J=QIL
oa[l—r2)+2br
b gt
o-atZ + 2bt + &
1

)

D_

2

aF
a[tz—%t—l]
=

1]
M

_2 1 IDg‘ 3% E]
2 Jl.f‘:|2+c'.'2 y‘b2+az b Q Q

2 2 3 -lt-2

= z =

|
s,l'.'i32+e.'2 [e.'+.'b—~J’~=‘.'2+.'b2

Definite Integrals Ex 20.2 Q20 . Q
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2 tan 2
We know thatsiny = 2)(
1+tan®l
2
7 1 z 1
£5+45inx =£ ® s
2 tan —
5+ 4sin 2;(
1+ tan? =
2
z 1
= | dx
05[1+tan2—J+4[2tan%J
1+tan2x—
2
z 1+ tan? 2
= 2 dx
Ulsyctan?i ygtand
2 2
Z sec?
2
| dx
Pcyctan®+8tan>

Let tani = ¢
z

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

Mow,
¥ =0=¢t=0

x=£:>t=
2

sec
dx

ot b
+ )=

5 +5tan® 2 4+ Btan
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_} 24t
05 + 5% + 8¢
_2p_ at
S0y,.2,. 8,
3
1
= EI 6 lc;t 5 [Adding and subtracting E}
50y =+ FE e = 25
25 25 5
_ 2} at
50732 R
EY + [T+ —
21 _
= — 5tan 1 t“+i ><5—
52 5, 3 a
1
=§ tan_1[1+%]x5 tan_lixi]
L o
2 47"
= Z|tant3-tan 12
Rl ERA
- 4 1
2 3 A-8
= Z|tant 3 tan™l A4 - tan” ' & = tan™!
3 1+3x— 1+ A8
L o
[ 3
- 2ltant 3
3 =
1
=Ztanl=
3
z
g J;_dx = Etan'1 L
o5+ 45Ny 3 3

Definite Integrals Ex 20.2 Q21
We have,

H sin
[
0

SiNX + Cos X

Let sinx = & (sinx+cosx)+.f_di(sinx+c:usx)
5

=¥ {sinx +cosx )+ L {cosx - sinx)

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

Equating similar terms

-l =1

K +L=10
::>#<=iemd.f_=—i

2 2
) T sin x Ay = 1de+ -1 cosx—sinxdx
" psinx + cosx S 2

=
ésinx+cosx

1 z 1 . T Eg 1 Ed
=§[,»<:|D—E nglS'nX"'CDSXl]o:E_E(D):E @

H sin X
L ————dx =
o SiNx + cosx
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Ve know,
s X
2 tan— 1-tan®l
Sinx = , COs X = 2
1+‘car'|zi 1+tar12i
2 2
1
"3+ 2sinx + cosx
_ 1
2tar'|i 1—tar'|2i
3+ 2 2 + 2
1+ tan? 2 1+ tan?
2 2

[1 + tan?® i]
2

Flietan? v atan D4 (1 - tan2 2
z z z

SEczidx
- 2
3+3tanzi+4tanx—+1— tanzi
2 2 2
1 sec? i
2

J T G"X=I X X
p3+Zsiny +cosx °2tan25+4tan5+4

Let tan =t

m|><

Differentiating w.r.t. », we get

i sec? idx = dt
2 2

T O,
¥ =0=t=10
K =x =t=mw
= sec? X gy
2

0—

2tan2i+4tani+4
o 2

T at

ot? 4oty 2

© dr

[———

ofr+1) +1

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

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

_ T _x

-

_2:7—:7

"

_)T

-5 @

O U

T L gy = Z 6 c}\,

a2 +2sinx +cosx 4 @
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we have,

—-

1
1 tan™'x dx = tan™ = d
é an™ ' x dx = tan” x [ d ](j ) [an ) P

[=]

ax

A 1
=[xtan ] | 5
0 ol +wx

x tan™t x—z—lug{lﬂ( }}

-

[
—

u]

-p|t1 -p|h1

flog2 - 0)

|\J|»—l I\JIH

log 2

1
L [tan Tt w gx = I ilogz
o 4 2

Definite Integrals Ex 20.2 Q24
Using Integration By parts

Jre=x-|z
f'zﬁ,gzsin_lx
Fafiod =

«Jl—:lr2

xsin Tl x
dx=—y1-x*sin " x- (—Tdx
== ]

-1
xsn” x PR
I drx=—y1-x"sn" x+x

1- %

I
1]
-
o
m

>
Q.
=]
L
>

2

1
dx = [x—m'l— x*sin! :Jr]2
1-x 0

=il oyl
7 2 5 2

__ﬁE}

2 2 6

—

Jary
|
=

L L mn ety (MR W
]
o
o,
=
=

=y
]
=
y
&
Il
——
—

s
|
=

b
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LA
o S|r1><+c:os><]d><
'I-(\Qsim(cosx

5 .
=@4[ SiNX + COSX i dx
)

Nfl— [sinx—cosx

=1 ]

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

x=0=t=-1 and x=2=1t=0

3
-]

1= -Ji[sim‘1 tlo1

1= 2[sn™(0)-sin (-1)]

I= %

Definite Integrals Ex 20.2 Q26

Wwe have,

3 3 T tan? 3

| tan” ¥ dx = | tan” x dx = i] tan® x sec® x dx
ol+cos2x o Z2costx 20

Let tanx =t = sec®x dx = at

tan® x

T " gk = i
1+cosZy g

T

T
1
a
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We know that,
1- tar12i
Cos X = 2
L+tan® 2
z2
1+tan?l sec? Zdx
1 _ 1 _ 2 - 2
x
5+3cosx 1-tan? X 5[1+tan2iJ+3[l—tan2—J 8+2ta”2§
5+3 2
1+ ‘car‘u2i
2
o M
sect =
T ax =£T 2 dx
o5 +32cosy 20 z

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

1
Zsec? io‘x =dt
2 2

Now,
N =0=1

[
]

¥ =g = t=mwm

- %{tan'l [tan —] - tan~? {tan D)]
1
L
212
=T
4
Tdixdx -z
05 +3cosx 4
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T

2 1

| ax
palsin®y +h%costx

Dividing num erator and denominator by cos? x

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

tan x

sec? x dx = gt

When x=0=¢=20

i[tem'1 o - tan™! DJ

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

s
Ix+21sin—cos=
:!' DA

x

2cos’ =
2
I xsec’ = o
= 2 ftanZ
2 2
= Itan(ﬂ—?taﬂfrix +Ftaﬂfrix ;
2 2 2 2 2 :
T
2
g i.x-i—smx ; _E
2 l4+cosx 2
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1

I j- SiNX + Cos X
J+sin2x
b

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

74 SINX + 005X ]
)2 dx

u]

-

0 4—[c:os><—sim<

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—f{]xdx)i{tan‘lx)dx
ul il il (24
2 ! 2
- | £ talea —l} X _ax
2 0 201+ x*
z k 2
[ tant x l}1+x ;10')(
o 2o l+x

Bl= )= oo]= omj= e

1
L[ xtant! xdx =
1)

/(

S
&
D
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bt 2 2_
Let = 41){2 gy = - 4X 21 e
KX T4 et e e
Then,
1 1
Sl Dividing the numerator and
Fimim| 8 T ¥ _ -
e P denominatar by x
z
x
0
= IT=-]—*~  gx

x
du
I
Wiz
- oy L gu—1+
2(1) L+ 1
X+1 1 z
A 1 - i
= I'=-=log it +C=-=lo %wﬁ:‘
= 2 TxFex+l
X
11k 1 Zox+|] 1, I 1
% = |- Zlog|—— = =[——Iog|—U—{——Iog|1|}=Iog\ﬁ
oxT+ x4 1 2 LR SN 2 3 2 i
=log3*
1
=_log3
2
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Let 1+x%=¢
Differentiating w.r.t. x, we get
2xdx = dt

Mow, x=0=%¢=1
¥ =1l=t=2

2 —
[ _24x 4dx=?12(t4 L)
°{1+x2) L t

2r? 33 ],
S I S S
8 24 2z 3
™ -3+1+12-8
24
12 x2
24
24x°

Q8
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Let x - 4=2¢"
Differentiating w.r.t. », we get
dx = 3t%dt

Now, x=4=¢=10

[
ra

¥ =12 =t

[ xfx - 4)3dx = ]Q{ta +1)e.3t3dt

1z 1
[ xf{x - 4)3dx =
4

720
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We hawve,

F3

7 L

| 2 sinx dx
p I 1

Using by parts, we get

. . dx®
xE[sinwdy — [([sinxdx)——.adx
QX

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

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

ke

= x%cosx + 2[¥sinx - [sinxdx]

= [X2 COSX+2X Sinx+2 CDSX:I2
u]

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

xZsinxdy =1 -2

o
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Let ¥ = cos28

Differentiating w.r.t. x, we get
dx = -2s5in28d8

MNow, x-u:;e-%

¥=1=8=20

o
1-coszé :
dx = = — == -
| ‘i1+c0529 {-2sinzg)ds

4

1-cos28 ; =
N1+ cosas & 25in20)de [ sin29 = 25in8 cosd; and sin?6 = ﬂ]

2

ey
]
*

o—
=
+
x

[
O—i|n

sing
cos@

n
[in ]

o=k O—&|k

.sin28d8

4| sin®ede

{1-cos28)ds

L}
]
o
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We have,

Definite Integrals Ex 20.2 Q39

Put t = x° + 1, then dt = 5x* dx. @
Therefore, ISR“ 5 41 dx - IJ’E dt = %dt - %t

: O o
Hence, [[,5+" L dx - %[(f N 1)211 6 (’)\\
{7 4]

3
z

[N Y [N ] N

k] 3
_ I _ 2 %
2 -0t -5 (3257 %
Alternatively, first we transf the iftegral and thenevaluate the transformed integral@ ew lipait
Let t = x° + 1, Then dt = 5¢* dx,
Mote that, when w=-1, t=0andwhenx=1t=2 A
Thus, as x varies from -1 to l,zt varies from 0 to 2 . \\
Therefore J‘_IISK" %7 41 dx = k Jr dt \ @

.% ’tgr-é[zg—ugl-é[zﬁ)- % Q\ \V

o


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

mm Wondershare

Remove Watermark g

PDFelement
A Definite Integrals Ex 20.2 Q40
MILLIONST R 5
1o f 205
i1+ 3sinx
bl
= f SeCT X d

o sec” x[sec”x + 3tan’x]

Put tanx =t
sec?x dx = dt

><=O:>t=Dar‘|d><=g:>t=m

Definite Integrals Ex 20.2 Q41

n
LetI = J'D“ sir‘u3 2t cos 2t dt consider _I'sina 2t oos 2t dt

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

So _|'5ir13 2t cos 2t dt = % _|'u3 du
1 4} B
= —Ju |==1s5n 2t = F[f] =52
314 G
Therefare, by the second fundamental theorem of integrals calculus

1=r|2 —F(Dj=l sint - sin? o Ve
4 g 2 g

Definite Integrals Ex 20.2 Q42

Let S—-4cosd =1t

Differentiating w.r.t. x, we get
4zinddd = gr

Mow, f=0=t=1
=g =1t=93

= 1
» [5{5- 4cosd)e sinddd

= 1
L ]5{5-4cos8)Tsingds = 25 - 1 %
u]
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We have,

o
f cos328s5in24848
u}

sinz28 P

tanz2d. sec? 2848

o—m|y o—my
s}
(=]
0
A
[J
I

Let fanzd =t
Differentiating w.r.t. x, we get
2sec? 28dd = dt

Mow, #&=0=t=10
6=%::>t=~f§

T A3
E R 1 1|2
. [ tan2d sec 2848 = = [ tdt = | —
4 R 2|z
a
_3
T4
o
B
- [cosT?2dsin 2804 = 2
D 4
Definite Integrals Ex 20.2 Q44
2
Let x3 =t
Cifferentiating w.r.t. x, we get
%J)?dx=dt
Mow, x=0=1t=0
2
X =73 =t=nx
2
) 2
o] A% cos? xEax
a
23 2
= =] cos“tdt
54
1= 2
== [1+cos2tdt [-.-2cos t=t+ coszt}
2o
_l[“sinzt]’
3 r
1 T
=§[E+O—O—O:| =3

g II; ¥ cos? X%O‘X = % 0 &)@
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Q" L


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Let 1+logx =&
Cifferentiating w.r.t. x, we get

Lo = at
X

When x=1=1%=1
¥ =2 =t=1+log2

2 dx
1xfl+logx)

1+log2 ¢
t_z

1
_|: 1]1+|og2
t 1
R
1+log2

_ logaz
1+logZ

ax _ legz
x{l+logxy 1+logz

2
2]
1
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we have,

cos® xdy =

o —ta b
ol 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
2:>

o—ta| W

{1 - 5in® X)2 COSX ax
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Jx

3
30 - }{2]

PuBU—x§=t.Then—§\/§dx=dtor~f}?dx=—§dt

Let I =I du, We first find the anti derivative of the it

Thus, | Jx 2 dt_2[1]=2 1

— _dx=-Z === |—=]=f(x
3y 3‘[’[2 3t 3 2 ()
30 - %2 30 - %7

Therefore, by thé second fundamental theorem of calculus, we have

3
[30 - }{2]
4
2
3

I S I LA
3(B0-27) 30-8 3 22| 99

Definite Integrals Ex 20.2 Q48

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

1

[fr+ze-t2 - 231+ 2 4 28t

I )| )
1

= {1-tPrzrear et ar? oo pt 20 o 2% - art)ar
Z1

1
i {1+ 4 + 4r? _ 2% _gpt 2r5)dt
-1

4
B PN Nt .1
a2 3

wlm T
L

={2+D+E—D—2—D:|=
3

- Tsinax(1+ 2eoosx )1+ casx)zdx = %
0
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&=

e

lsinxcosxtan"l:sinx}dx

Let t=sinx
dt = cos xax
x=0¢=0

T
x=—_¢=1

I=f2rtan“ (¢)dt

=2 lr’tan*r—£+ltan“r
2 222 s
_al = A
v:
adby
2
A ]2-251'11._:c'::os_:rt;?m.'l [:sinx_}dng—l
Definite Integrals Ex 20.2 Q50
Let sinxy =t¢
Differentiating w.r.t. x, we get
Cosx dx = dt
Now,
¥ =0=¢t=10
XN o= et =>t=1
2
H :
. [sin2xtan™ (sinx)dx = 2[ttan™' td¢ [ sin2x = 2 sinx cosx]
0 0

Using by parts

-2 {tan" efede - [ (jear) 21207 ‘dc}

de
22 .
=2s—tan"'- = ...._.!.dt
{2 2]1+r }

£ e de
-2[?tan f—i[]df-[m]}

1
2
t -1 1 -1
soalt t-2fe-t ¢
2[ 5 tan 2(: an }L

o—un|u

sin2x tan™ (sinx )dx = ‘E— 1

" O
0 N
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g [CDS_I x}z

ax

1 0N ozt
é{CDS X) dx-[CDS x} édx é{[d;{) ax

Mow,
Let cos iy =¢ = - ! dx = d¥
1-x2
When x=D::>t=Z—
¥ =1=¢t=10
12y cos™tx 0 H
L Y—/——dx = -2 tcostdt = 2| tocostat
0 oAf1- x® I o
2

= z[rjcus tar-[{cos rdr)d—t.dtr
T
= 2[tsint-[sintde]?

= 2[tsint+cos r]?
- 2[1— 1}
2

1

1
_ 1
x[cas_lx)2:| + EX\'E?% dx = [x (cas_lx)2]0+2 [%— 1}
o

1 Y
.;{CDS x) dx =

]
o
1
o
+
i ]
P
| =
1
[
—

1 1LY iy
B ]D{CDS X} ax -( 2)
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MILLIONST /R

i M—pa| W
o)

1+ cosxy =2 cos

1}
x| B o—pa|H

3
s X2 l-cosx =2sin
[:25m2 ]

1
| By

1 X kY
~Jecoticosec? Zdx
2 2 2

ool o—pa| H

let cotl -+
2
Differentiating w.r.t. x, we get
losec? X - ar
2 2

b
Mow, » = —= =

e

L

1
1 z2
CDtiCDSE‘CQiG‘X=—I rar = -] = [1-3]
z z 2 N

ra| =
oo —paf

1+ cos & a1

g
Zz

v —ba|u

|:1 - CDSX)

Definite Integrals Ex 20.2 Q54

Substitute x% = a%cos 28

Differentiating w.r.t. x, we get

2xdx = —2a° sin 2848

Mow, x=0=8=>
4
¥ =a=8&8=10
P 2 o | s2{1-cosze
s az de){: | #[—azsinza}de
o Vat+x = Ya% - [1-cos28)
F)
29 sing _.
=-3°] sinz28de @
2 COS 0 ¢ ()
4 Y &
T asin? O
=a°[2s5in” 838 @
0 &‘2}
E &
=a’[(1-cos29)de @
1) \ %

- Lo
=82{%_%} .\\\O @@K
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Let x = 2cos28

Differentiating w.r.t. x, we get
dx = -23s5inZ8

oo, X=—e.'::>.5'=£
2
¥ =a=8=0

B _ 0 Jafl-cos28
2= = | Q{—Egin&?)ds
Ve x zyafl+cos2g)
z
s w1-cos28 =2s3in?g
o
=23 =in sin2838 1+cos28 = 2cos?e
pCcosg s R
[ F{x)ax = [Fx)ax
& &
e .
- 2af sing.2s5ingcosd
o cosd
I
= 43[ 5in° 948
o
2
=2z {1-cos28)d8
0

_sin 28}5

u]

=23l

]
I
1T}
— —
T
M

_ sin 25':|E

u]

4]

=2a{%—u—u+u]=xa

&
| dx = 13

S Na+x
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Let cosx =t
Differentiating w.r.t. », we get
- sinxdx = gt

Sin X COsxdx

COs%x + 3COSX + 2
o fivks
1t 3t+2
i tat I E
_Ig(t+2)(t+1) ' ifix)_if(x)]
1
[

D[_tlﬁ-‘-ff‘z}dt [Applying partial fraction]

= [-Iug|1+t|+2log|f+2|]; 60 C}

=-log2+ 2loga3+0-2log2 @
=2log3-3log2 6
5 \ Q
=|Dg§ @
T sinxcosxdx 9 Q
s - log= N\
o z O

CoOs%x + 3COSX + 2

A *
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]ﬁ tan x d
S g v =
4 1+ m*tan®x
I=? 2sm><cozs>_< _dx
4 CO&° % + mM<sinx
Put sine = t then 2sinxcosx dx = dt

x=O:>t=Oandx=%:>t=1

—
I

1
P R

—
I

Eltilog‘(m2 ~1)t+ 1@

]

—
]

2_1|og|m

_Iog|m2|
me -1

2|og|m|}

2|_

I
I\JIH [ T
T

—
I

me—1

r\JIn—~

|og|m|

I =
m?-1
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% 1
'n! [1+x%)41-x*

Let x = sinu

I = dx

dx = cosu du

c‘n{

-L 1+ sin® u
T’r sec?U
u 1+2tan u]

Let tanu = v

dv = seciudu
IJ]?( 1+22)

- [tan 2\;]%?
(]
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x=%:>t=8&mdx=1:>t=0

17, .18

I__El(t) dt
]

Iz_zH

2 éa

1
I=—§|:O—12:|
1=6
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2
tan”® x
Iseczxﬁdx
tan x+Ztan” x +1
dﬂ 3
w=tanx ——=1xec" x
ax
2
1
I—G 3 fri,
u 421 +1
dv
v=1® = =3
du

1 1
gJ‘vz +2v+1dv
lJ- L 2dv
3 D

1
BETONSY

1
BT

1

 3tan® x+1)

u
¥

e

~ 1
tan’ x+1)

g
+—
3

1}

"

| —

%
Co.
%
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Afcos x(1-cos? x) tan® xcos® xdx
3 _ .1
cosxsn” xsn’ xdx

cos xsin’ adx

O g b5 | ] 1 gt 3 | ] g3 | ]

) ot
CosX=f—2-—snr=—
ax
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1
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1 5
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:
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ey,
0 * -4
CO5—+ SIN=
(5 +5m3)

¥ o052~ sins
I = E 2n_1 dx
°lcos X 4 sins
2

Let oosi+ sinE =t
2 2
XX
[cosi— szJ dx = 2dt

=t=42
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Definite Integrals Ex 20.3 Q1(i)

We have,

4f(x)dx

z
= J[4x + 3)ax +j(3x+5]a‘x

1
2 z 4
= {4}( +3x} +{—3X +5x]
1 2 z

.s)- [g+3]] [[g 20 - [12_2+m]]
4-5)]+[(44-18)]

1
+ 28
7

1
g

Definite Integrals Ex 20.3 Q1 (i)

We have,
g
[ F{x)er
o
=]5mxdx+[1dx+[ e gy
ul x
z

= CDSX:|2+ x:|3+[ex 3:|

=|:—|::05—+CDSD]+[3 ]
= [D+1:|+[3—§}+[96—90J

=D+1+3—g+e'ﬁ—eEI

ol

=1+3-T4e6-1
2

cugre gt
2
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Definite Integrals Ex 20.3 Q1(iii)

We hawve,

?f[x]dx
1

= ]3(?x +3)dx + ?Ex ax
1 3

- 2 4
7x2 ] [Elxz ]
= | ——tax| +|=—
z 2
L 1 a

s (a2

e +[64-36]
| 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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We have,

2
1|4
T e

= _jl— (x + 1}0‘;( + ? {x + 1]dx
_a -1

Nl
) o))

13 P +1cx = 10
-3
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iy

z
[ |2+ 3|ax
i3

3

— b

= ]2—(2;( +3}dx+ {Zx +3}a‘x
-z

3

RN CORE X
: )22

Definite Integrals Ex 20.3 Q6

(i)
We have,
Flx) = },\'2—3x+2|
= |(x —1}{X—2}|
xZ -3k +2 DExsl
B ~[x2 -3+ 2) 1ex <2
Hence,

]?|x2 -3 +2|dx
0

z
{XQ—3X+2}dx+fl—{xz—3x+2)dx

.-.E|x2—3x+2|dx=1 60 (,;\}O
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1
MILLIONST /R [lax - 1]dx = - (3% - ) + | (3 - 1)
o o 1

o

c
-3 (5 (-)
- ()

: ;_[‘%]J*Em%ﬂ

f|3x - e = 55
o B

Definite Integrals Ex 20.3 Q8
js e +2|ax
-y

= _jz—{x +2)ax + ?[:x+2)dx
&

el e
g} )]
—[(2 - 4)- (18- 12)]+ [(18 +12)- (2 - 4]]

-8]+[30+2]
a2

4+ ™

2 @
()

? |x + 2|ax = 40
-

Definite Integrals Ex 20.3 Q9

ﬂx+1|dx=_[1—{x+1)dx+ f[x+1}a‘x
=z -z 21

L]
A G-

2
_jzlx+1|dx=5 @&6 Q
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ey

f|)~(—3|dx=?—{x—3)dx [#-3<Dfor 1> x> 2]
%
)
foei]

= - —4+2E
L 2

R | L
T

ma |

< T - 3lax -
1
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=
z
| |oos 2 |dx
i
i I
4 z
= [-cos2xdy + | +cos2x dy
2 o
4

_ | +sin2x ?+ -sin2x (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
] |eosex|ay =1
]

Definite Integrals Ex 20.3 Q12
T |siﬂ xkix = i'sin mix—i-!f —sin xadx
= [—cos x]: + [cos x]i'

=[1+1]+[1+1]
g!I{|.‘3i1:|._:n+i:r:=4-

Definite Integrals Ex 20.3 Q13

s
E

| [sinsx|ax
—x

sinx dx %Q

- [easx]’, +[-cosx I3 ,(& Q
Y &

() S

- {2-2) \\

| Nz

i|5inx|c"x =2-42 @ \‘s/

o —nlu

0

= | —sinxdx +
=T
4
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We have,

3
= [ - 5la
i élx 5|ax

We have,

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

Hence,

I—s o i 5y
—i—{x— ) x+ljj{x— J v

T fe]
[ g -

&
ol |x - Bl =9
z

Definite Integrals Ex 20.3 Q15

We have,
3
I= T {sin]x]|+ cos ||} ax

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

s f{x)is an even functian.

x
x

ga, i= T {sin|x|+ cos |« [} dx = Ejz(sinx +Cosx Jdx = 2|:-cc|5x+sinx:|; =
z a

L)

Definite Integrals Ex 20.3 Q16

1= [|e-1|ax

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

1= [lr-tld+ [ Jo-1]ds ([r®=[r&)+ [ 1)
= [~(x-1)ds+ [ (x-1)ax
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4
Leﬂ=f[Ix—1|+|x—2|+l>«’—4l}0'X
1

2 4
= [ 1= D= Gc=2= G- ahix + [ 10x- 1+ (x-2) = (x - 4))ax
1 2

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

2 4

=f1 [5—x]dx+f2 (x+1)dx

S

2 11 2 2
=[1o—2—5+%} [8+4-2-2]
7
2
23
= —
2
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Wwe hawve,

o 0 0 o
= [ x|+ +2|+ e+ Sty = [ ]t + [ e+ 2{ax + [ ¢ +5|ax
-5 s -5 s

a -2 a a
=I =] -xde+ [ —[x+2)ax+ | [x+2)ax +] [x+5)dx
-5 -5 -2 -3

o -z 0 0
L2 e 2 z
S22 | o | 4| Zsew| +|Esmx
2 2 2 2
_= -5 -2 -5

= +§— i—ﬂt—E+ID+D+D—i+4+D+D—§+25
2 2 2 2 2
25 25 25
= -|a- 2 |+[2]+|25-=
2 2 2
25 25

=——8+—+2+25—§
2 2 2

Qi e
) 2

I=7

Definite Integrals Ex 20.3 Q19

|><|— ¥, x=0

T e %<0
|><—2|— -2, w22
2o x<2
¥-d owzd
|X_4|={4—><, x4

Splitting the limits of the integral, we get

F(f e 2+ - )i
il 60 ‘\()

= {|><|+|><—2|+|><— 4{]d><+i{|x|+ b= 2+ - 4{}d><

f
=z{x+2—x+j—x]dx+£{x+x—2+4—x)dx é@ Q
J(5-x)dx+ [(2+x)de %\'

Ex — X_QT + [zx + ﬁT OQ &Q

A 2

- [12-2]+[16 - 6] 2 ‘\\\ Q)(b

*
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T|x+1|dx+[ |dx+i|x 1|dx

_ -1 -1

f(x+1)dx jxdx+jxdx—j(x—udﬂf(x—l)dx
1

EE N W e
{(4) (——)} { } 12} - {(——) (—)} {(0)—(—%)}
e

Definite Integrals Ex 20.3 Q21

—

0 2
[ xa T dx +I xa“dx

2 i
For

0

.I-xe'”dx

]

Using Integration By parts
[re=s-[r
fl=e7g=x
f=-e"g'=1

i g 0

I xa Ty = {—xe"‘]_g + I ER
- -2

[ e dx ={ (-1 (2 - &%)
jl- xe Tdx= {—1— eg}

2

2

I xatdx
0
Using Integration By parts

[re=s-|7
f=eg=x

f=e.g=1

J'sze”dx = [xe“}s - J'Dze”dx
_[sze”dx = [xe" - e”}i
_[sze”dx =2 e+l

2
.[u xefdy =e?+ 1

Henos answer is, 0 ‘\0
2 el 2 a2 b ’\'
[ xetdx=-1-e?+e*+1-0 @ Q
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.2
sin” xedx

D 2| 1]

o

- I sin” wdx+
_
*

1-cos 2x
2

sintx=
IT

0 F
J- 1-cosl2x - j-l—cos2x -
i i

7

2

1 sin 2x b 1 sin 2x
-4 x— +—<x—
2 2 |Jm 2 2 1,
Iy

1 IT 1 1|11
et

(xR}

|
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I
Fl hrd
2 2
Tcos xdx—_l-c:os xedx
] o
2

Definite Integrals Ex 20.3 Q24

(RN

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

|

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

= [2cox + sinx [ +[-2c0sx + sin x}:
4q

=2+0-0+1+0+1+2-0
S %]
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sin_l(sin Xdx =

IT
xddx+ [ (TT- x)dix
I

o,

2

|
o-22-3)
i

m|::|._"":|

e g —l H

7

U

U

U

2
g
~ 8
Definite Integrals Ex 20.3 Q27

[x]=0forQ
and [x]=1for 1
Hence

2

i0+[2xdx
[

Definite Integrals Ex 20.3 Q18

22

Ioos'1 (cosx)dx
_|' (cosx)dx + _|' cos™ [cos x)dx
i}

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

Definite Integrals Ex 20.3 Q33
Fix)

Let I—]mdx -={i)
A ]
we know that [ Fx) = [F{a+b-x]dx
Then
T Fla+h-x)
affa+b- x}+f[a+b fa+b- x)]- @
? Fla+b-x)

= I - =i N C)
et T Q)t}\} O
adding (i) & (i)

21’=E%dx %\(b %_
23=jdx ’ OQ KQ
I= [:]f .%\\ ®(b
1=2[b-2] @ \/

bh-a )

== .\Q
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Definite Integrals Ex 20.4A Q1

We know

ana o

j Flx)dx= j F(2TI- x)dx
a a

Hence
im SRR

ax

2 sty
| mrrn=|
. esmx +e—smx ; esml:Qn—xJ +e—sm(2n—xj

We know
san2ll-x)=—sinx
i —shx

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

If

an s
I= _!: de
Then also

Fing —sinx

Hence
Jrins g—s:inx hns esinx
2r= | | —dr
b e

: é—sinx +a —s'nx_'_ésnx

—shy snx
g a
:'mr+es:'mr e—sinx +gsinx

amn
oI = ! = dx
g
27 = j dx
1]

21 =211
I=II

Definite Integrals Ex 20.4A Q2

We know
i Fhvs
] Fx)dx = ] F2TI— x)dx
1] 1]
Hence

m m

I log(sec x+tan x)ax = I loglaec(2TT— 21+ tan(2T T — x))dx
0 D

am

m
J log(sec x+tan x)dx = I log{sec x —tan x)dx
0 0

If

bia

I= Ilog(secx—i—tan xidx
]

Then

am
I= Ilog(sec x—tan x)dx
o

. , R
2I=11 o, 1 - ¥ b \'
_D[ og(sec x +tan x) x+lu- og(sec x —tan x)dx @ C)

2f=2.|1?log(sec x+tan x) +loglsec x —tan x)dx @&6 Q
0

af = Tlog(secj x—tan xdx %\' %'
201'1 . OQ KQ

2f = | logihd
e N

s NN


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

mm Wondershare
PDFelement

Remove Watermark g



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/
Definite Integrals Ex 20.4A Q3 Remove Watermark g
We know

ij(x)dxzj:f(a+b—x)dx

mm Wondershare

PDFelement

Hence
I hn
H 3 tan(— —x}
I tan ¥ dx = 2 dx
%'Jtanx—i- cot x %\{tan(E—x)-‘r\/cot(E—x)
2 2
o o
i ~tan x dx—i oot dx
H-Jtan x+-jcotx nsftanx +1fc:otx
3 3
If
I
7 i- ~Jtan x p
=| +——F—dx
o tan x ++cot x
[
Then
I
7 i- “footx p
= | ———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
ot qftan x +\fcot x -./ta.n x +~Jcot x
3
I
3
21 = [dx
I
w
2i= E
&
1=
12
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We know
3

]'j(x)dxz j Fla+b- xdx

2

Hence
R g M
3 - 3 sinf—— X%
J' F51nx = ]' 2 dx
% sin x +/oos % %\/sin(E—x) +Jn:os(E—x)
2 2
n n
~JEin x ooz x
= dx = dx
I smx-i-wfu:osx H-J.S'z'nx+\/'|:osx
w s
If
n
I i- Wfsin x I
o SiflX+ocosx
3
Then
I
7 _i- Sfeosx .
o SiflX+cosx
3
Hence
n
3 .
07 = J- Jein x + feosx dx
E«fﬁin x+~jcosx afsx'n x+~jcosx
[5
I
I
21 = [1dx
hn
3
2l = E
&
=H
12
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jf(x)dx - [ Fla+b— xdx

2 a

I
1)
=]
Il
i

3]
b
e
&
]
—_—|

=

+
L)

B
I

B

+
L]

E ]

- -n||3:|‘_""|:| -a=||::| k| H

tangx
1+&"

tan® x
1+&"

2 =

tan?® x
1+&*

2 =

2f =

o=
[
1l

1+

“l';l‘_""ld .n.|>;|"—r“|'-:| .a.||>;|"—|"‘|'-:| .a.||l;|"—r"|'-:| .a.||>;|"—rﬂ-|';l

o+
E
b
5y
—_—|H .

tan? x+ 2" tan® x
1+e”

=]

—
+
L]
1
=

2
tan™ x

—dx
1+

tan® x
1+&7™

ax

2" tan? x
1+&*

adx

dx

(1+e™ tan? x ir

x
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II
s 2 ¥ 2
0y _[ tan x+extan xdx
o 1+e
iy
o
4 ¥ 2
or J- (1+e )tin o
N
ry
o
2i= ] tan® xdx
II
I
IT
1 T
== I tan® xdx
2y
ry
We know

If f(x) is even
a

j Fxidr = 2T Flxdx
1}

—a

If f(x) is odd

a

j Flx)dx=0

Here
Fiod=tan® x
f(x) is even, hence

tan?® xdx

[
Il

S| S ——|H

F=|sec?x-1dx
2y
f={tan x—x}g
f=1—E
4

Note: Answer given in the book is incorrect.

Definite Integrals Ex 20.4A Q6

We know
3

jf(x)dx =if(a+b— Xdx

Hence
a a
1

1
el Free

—2

2f = Tldx %

2= 2 ‘\\OQ (&Q

I=a 0% @
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We know
3

If(x)dx:if(a+b— X)dx

[}

Hence
I I
E] 3
1 1
dx = dx
'[.Il—i-em” '|1-.Il+ve"“'mr
= e
If
I
3
1
i = ax
'[.Il+em“
e
Then
I
3
1
= d.
'L1+e'm"‘ *
e
So
o
3
1 1
2f= + %
L1+e‘“"‘ T+g™™
T
n
3 1 étanx
20 = dx
'[.I1+em” 1+e™"
=
IT
i
20 =] ldx
I
T
L
3
I :E
3
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We know
8 8
jf(x)dx=[f(a+b—x)dx
Hence
n n
7 2 7 2
j- cos fdxz 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 )
If

II

T cos’x
P= | =

o 1+

z
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]
[
I

(%]

e cost x
1+e”

o
o
L]
=

2= + dx

—

+

L]
Y

(1+e")cos’ x
1+&"

dx

cos? xdx

[}
[
Il

[ ] o)
[ [
Il I
e = I B e A e e L

Note: Answer given in the book is incorrect.

Definite Integrals Ex 20.4A Q9

-3 557 - -de

COS X

COS X cos X

IT
Moz +5x - ]

]n

s

n

£yt +5x -x 1
| +
I

iy

o

]H cost x

s

f

(%) iseven
j f(x)dx=2_[ F(x)dx
I?ﬂx}isodd ’
T Fx)dx=0
Here

DT o N P

F]
cos X

sec? x iseven. Hence @
II

n
0+ 2_[ sec? xdx
0

2{tanx}0% %
2 A2
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We have,

I=T]{2logoosx - logsin2y Ydx

o —ta|u

2

(Iog cosx - logsin2x ]dx

cos? x
Sin

=)

ax

l:l:lS2 X

—dx
25Ny . COsy

o
=}

Ccos X
2sinx

ax

=)

{logeosx - logsiny - log 2)dx

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

log2

O b

z
logoosx dx — [logsinay gy -
0

&
We know that [logcosxy dy = [logsiny dx = (i
o

o —ta| b

Hence from equation (i)
§ x
f=—]0|092=_§|gg2
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Let/ = f%ﬂk (1)

It is known that, (Ef(ﬂdx: Ef(amx}dx)

Ja-x
I= f:ﬁ;_‘_& «(2)

Adding (1) and (23, we obtain
y"'J_H-\,l'a--x
A=} oy
'E'y"';+w'a—x
=20 = [ldx
=204
=2/=a

==Y
2
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Hora

T W

=1
Let 7=]
u}

we know that Tf{x) = Tf(a—x}
0 0

HE-x)+4
5—x]+4+%{9—{5—x]

El

25

- (i

e+ 4 3 Ha—

ax
oo - + 34+ x

o Mers g5
Co¥vra+do-ox 2
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7 3
Let 7= ."'Ir;

S S i
T w

we know thatff(x):?f(a—x}
0 0

Hence,
TR

P e (S —N (i)
0d7 x4 3

adding (i) & (i)

7 2 7 5’_
2r = [ ”27 e + [ e i
i + 3 _ & o3 —x + 30
73 2 _
2;=]:§J’T’de
i +3F - x
?
27 = [dx
]
21 - [x];
= X
2

Definite Integrals Ex 20.4A Q15

3 1
Let [ = | ———d¥
11+\,Jtanx
3
3 Joosx .
R L LS - (i)
I Wjcosx +f5in
3

) )
We know that [F{x)=[Ff(a+b-x)ax
& &

Hence,
Eg
% CDS[E—X]
=] ax
I g - T
T ofoos| Z—-x |+ Jsin| =-x
o5~ <]

XN
Joosx + Afsiny

g
[}
@ b ] b

adding (i) & (ii)

x
E A
97 < SJoos i x| SJsiny o
\.'rcosx +~,.'rsinx iwfcosx + wfsinx
3
Joosx +af5ing 5

Joosx +afsinx

[ M2
-y b=y
1] 1]
b M W —a | W m| B b
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I

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

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

I Il
PO ST S s—
[ui]
+
CIJ_
2

m
+
[moy
—+

sl
[l
=

|
—_—
—
*

——
[a'l
*

Ex 20.4B
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Wwe have,
1 _ 1 _ Cos

L+tanx SINX  Dosx +sin
Cos X

? dx
Cnl+tanx

COSX
lel's

ol b

COS X + SiNy

Let

Cosx
COSX +5iny

Eog
Cos|—-x
2
kg . Ll
COS|—-X |+3Sin[—-x
2 2

T

= .

7 sinx g, _an
DCOSX +siny

3
=7 dx -
o

So,

Py
n
=R I

i [ lf{x}dx - '}Df[a- x}dx]

Hence, adding {I} & (I}

= x
7 cosx Z sinx

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

05X + SN
T gk
05X + Siny

&

o—ml4 o—hlu
alo

o1 - [}

23:{5—0} = I=

s
2 4
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We have,
1 _ 1 _ sinx
1+ cotx ;4 EO5x siny + Cosx
sinx
3 -
- 1 g = | — sinx e
ol +coty 0 SINKN + Cosk
Let
E .
-7 sinx . _—
o Sinx +oosy
So,
R )
4 sin|=-x
2 =) ] E]
I=] e H [ £ )ax = Jf{a—x}dxﬂ
R E T i} 1}
sin|=-x|+cos| —-x
(5] reoe(5 -]

Cosx

z
= [ ———— dx - {11}
o Siny 4+ CoOsx
Adding (I) & (1)

siny
osiny +oosy

Cosx
SNy + cosy

—tal

27 =

Z
ax + |
0

x
? siny + Cosx
asiny +cosy
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We have,
cosx 'cosx
NJoota B S ~ Vainx ~ JCDSX xm_u'[SiﬂX.rJCDSX
-Jccltx +Jtanx COs X sy CosX +5inX sinx COSx + 3inx
+ -
Siny Cosx ;;Smx.;msx
_ Cosx
COS X + Siny

. ? ooty e = ? cosx
" o-Jootx +otanx 0 COSX +5inx
Let

H Cos X
F=| ——_ gx - -

0 COSX +3Siny
So,

x T

z CDS[E— x . ,
I=] i [-.-jf[x}dx:jf[a—x]dx}

B U os|Z - |+ sin| Z-x v 0
2 2
z Sinx
=] —- - {1
QCOSK + SNy

adding (I3 & (11}

siny
COSX + Sinx

COSx
2r =

I
Z
— v + |
CoSx +siny 0
COSX +Siny
oOsSx + 5Ny

ax

M2 =]
[ L
1} [}
o—rlb o—rlbe o—rlu

rJ
—
]

[l
L=
I
— —
rala
|
o
—_

ey
n
+ |
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3
[-et}zj‘ﬂz#zxiﬂ& {I)
sin® x+cos? x

« sin;[g—xJ , )
1= y d ["r(x)de= [ f(a-x)ax
sin?[-gwrjﬂ:us2 [g’~x] ( )
SYN Ne

sin? x+cos? x @
adding (1) and (2), we obtain 0 ”\\'(')
) O @)
% gin? x+cos® x @
- |2
21 _L e 6
sin? x+ocos’ x &

mzr=E|dx %\(b %.
=21 =[x]; ’ Q KQ
=2=1 ‘\\\O Q)(b

T
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H sin” x
| —
osin®x +cos”x
Z T
let 7= — 20X e (i)
0 sin® & 4+ cos™ x
S0,
% sin® (g—x} . .
I=] e {-.-[f{x)d)(:]f{a—x}dx]
i [ Z-w|+eos” |2 - | |
2 2
z oos® x
= — - =(1I}
osin®x +cos"x
adding (1) & (1T}
E sin® x F cos”
A0/t | —/———
osin® x5 +cos” & osin® x5 +cos” x
E H- ')
25=I5!n +oostx
osin®4+ cos”
z
21 = Tax
0
of = x]g

[

-y

Il
— —
ra| =

1

[m]
—_

I=

Definite Integrals Ex 20.4B Q6

we have,

z z f
i 1 dx = | COs.x iy
0 0

1+ ytanx WJoosx + Njsins
Let
PO L S R

0~foosx + J5in
S50
i

£ fcos [E— x] , ,
=] i {-.-Jf{x}a‘x=jf(a—x)a‘xi|

0 0 0

FlE=) ol ]
sins
NEinx +fmsx

adding (i) & {ii) @

- (i

El
2
=
u]

o o f__domsx g F dsinx %) C}'
0 4JCOSX + 4fsiny 0 4fSiny + 4JCosx

z N 6 Q
e >
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a
dx
J‘_E.'I.f=f EE—
O x+ya®-x?
Let ¥ = asing
dy = amosads

MNow, x=0=8=0

N=3=g=

ra| =

I
; _? ac058d8
adsingd +acosd
cos &

x
i
nsSing +cosé

- =03

So,

cos {% - 9]
asg

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

—y
[}
o—talb

_ ? sing (i)
0

cos &+ sing

adding (i) & (i) we get

3 .

o = | 0058+s!n8
0 Cos&8+s5ing
Z

2f = [ g@
]
i il

2 = [6]

1=z

4

Definite Integrals Ex 20.4B Q8

Put X =tan&

= dyv = sec’ 878
If x=08=0
If X=w, 8=
z
© logx
I= o
l01+x2 o
B %Iog[tans} sec? Gdo
o 1+tan®e
= I= lzlag[tane}ds ---{1)
i
3
= I= ]Iogtan[——{?]de @
i ; 0 ’\C)
= I= lzlagcat{s)de - - - i) @6 C}'
o

adding (i) and (i}, we get
@ Q

3

2l = [[logtan& +logoote )qe @

roano- st S b
3 2

= 27 = [logilxdx = [Oxdy =0 Q @
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
= f=£|og2

Definite Integrals Ex 20.4B Q10
© Y
Il | —m— — ——————x
I0[1+x}{1 +x2)
Let,

X _ A +BX+C
{1+X:][1+X2} L+x  14x°2

== .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

Ao lgllol1
2 2 2

So,
1

PR | TRy e

ol 1+x 2Zx<4+1

v 1 1= 1= o

BTy SRSV

o0 214% Zaox?+1 Zol+x

ke
L Iog|1+x|+£ |Dg|X2+l}+l tan L x
2 4 2

D+D+%+D—D—D

o
T q
" k3 T
= &
L{1+X){1+X2} S
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We hawve,
= xKtanx
p SECXK COSECx

[sinx}

X

17 cosx e
]

=)=

I=

I= fx sinx 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
]

Add (i) and (i1}, we get

= x _ . T 2
27 = [{x)sin® xdx = 3171 COS 2N = Ty EN2X i[x— 0-0+0]= i
] ] 2 2 = - 2
x z
- stanx o _m”
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)

x
I=[amsinxcos* xay -7
0

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

Let ¢ =cosxdy

dt=—sin xdy

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

fr - x)sin®{z - x)dx -.-lf{x:)dx=1f{a—x}dx:|

x
7sin xdx—]x5|n3xdx
0

Asintxay - 7

by
I
o—u

=27 = x| sin®x av

3 siny — sin3x
4

=2f=x [el's

O—bH O=—y

T(3sinx— sin3x)dx
0

k!

—-3Cosx+

cos 3){]'
o

I P

47 3 3
Tlg 2
4 3

F 16 L

= W — = —

4 3 3
Lo 2E
3
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we hawve,

I= fxlogsinxdx = f(:r—x}logsin(ﬂ—x}dx
o o
I= xTIDgSin(x)dx— Txlogsinxdx

0 a

2r = x?logsinxa‘x
0
Since F{x) = F{-x], f(x) is an even function,

28 =2x[logsing gy

o—trilb

I=x

logsinx dx Ll

ol

x

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

Maw adding (i) & (i) we get

= x x

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

x

3 i 3 i 3
= 2] =x] |DQ[M]G‘X = Ing[SmEEXJG‘X= ﬂ?lug sin2x dx — JTI?|092 I i
0 o 0 0

2

z
Maw let [ = [logsin2y gy
o

Putting 2x = ¢ we get

E

= odt 1= . 1 .2 ) 2 '
I, = [logsint — = — [logsintdt = —xz7[logsint gt =7T[ logsiny ox =7
a 2 20 2 i} [u}

So from {iii) we get

27 =7- 7Zlog2
i

I
I=-_logZ
5 g
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Let 7= ]250% gy
gl+sinxy
2 {r - x)sinfr - x) 2 2
= |t v el = [Fla-x)ax
i) 1+siny i ]
7] Jrsmx x| xsmx e
pl+sinx ol+siny
27 = o 0¥ gy
ol+siny
T g 1-siny
of = 5|n.x { ! }
pl+siny  [1-sinx)
o -
2E=ﬂlsmx l5|2n LI
o 14sin“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

27 = x| (secx.tanx —zec?x + 1}0‘)(
0
2 =7 'secx.tanx —sec? i+ 1}0‘){
0
21 =a

,
T secx—temxw(]D

27 ﬂ[(SBCﬂ - tan s +x) - {secO - tan0 + 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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e We have
MILLIONST?R - e
Ie |l ———————— - ={i

ogl+coswsiny

Tf(x)o‘x =Tf(a—x)dx
0 o

T LB o . )
= . = - - (i}
ol+cosasin{r-x) ol+cosmsing
Adding (i) & (i) we get
e g
pl+cosc.siny
2tan£
Substituting sinx = —2;(
1+tan®l
z
. SECZi = sec”® idx
20 = x| = 7] 2 _
a o

oM ke 2
l+1an® = 2cosa tano 1—c052m+[c05a.tan%J

1
Let tani= f:—seczid;{:dt
2 2 2

when x=0 =0
F =t=x

; =T gt _dx = 2n, 1 |tan-t cosm+1
D{1+c052a}+{coga+t] 1+ o052 Jl+cosza a

2
] {i— tan™! catm}

sine | 2
2
i [CDt'l[CDtaﬂ
sinc
2
= — K4
sinc
=r="
sinc

Definite Integrals Ex 20.4B Q17

Let = ]'x o0s? x
0

_x .o 5 .o I..a =a ~
—[D( X:]CDS( X}G‘X éf(x)dx ]Df{a X)dx]

FI—-: ¥ 2
I=axfcos®xdy - [ xcos®xax
i b

2f = ;rT cos? x dx
0

= ﬂ]’ [714- C;SZX]G'X Since cos?y = L+oosax C;SZX

{1+ cos2x)ax

E 5|n2xi| 0 ;\}Q
=_{ﬂ 5|n2;r_D+5i;El:| @b C)

I
ra| =

T
2

2 2

X %
323=E[E—D—D+D:| \'é Q

S
N ‘\OQ ‘&
Definite Integrals Ex 20.4B Q18 0\\ @


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

mm Wondershare

Remove Watermark g

PDFelement
% 1
I= | —— dx
761+oot%><
% sin‘x
Y R LG SN
%sin%x—i-oos%x
3
3 sin b % %
I= f 2 dx = f %OOS [X)% dx
}@sin%[g—xJ+cos%g—xJ 2 00572 (%] +sin’?[x)
I ST T

%sin%x+oos%>< %coe%[xhsin%(x)

.3 2
% sl ﬂ’éX+COS‘éX

= | "
gl-g si n%x—i- cos%x
¥
I-= % dx
%
1=~
12

Definite Integrals Ex 20.4B Q19

—_——dx

o
I_T tan’ x
0 tan’ x4cot’ x

7 7
tan” x cot’ x
A%

]
ey
]
1 ey 1| ]

tan’ z4cot’ x  tan’ x+cot x

o] [

Pmy ey

Il I
[\J| ::l O Sy 3| ]

—

&

N
=
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M-z

[_'£~',;+J10—x *

[:T Jo-@grz-n -
2 J(B+2—x) + /10— (B+2-x) @

ol =t i t}o N

2I=i' J; n 0=z i @

r+dT0—x  Jx+d10-x K@ Q

27 = [1dx

2l=46
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I
xsin xcos® xdx = I(H— 2 sinIl—x)cos (TI- x)dx
D

I
- 2 - 2
Xsin xcos m’x=I(H— x)sih xcos” xdx
0

O ey ] g ] Py ]

I IT
xsin xcos” xdx = _[Hsin xcos” xdx— I xsin xoos® xdx
0 i
I I
2_[ xsin xcos® xdx =IHsin xcos? xdx
0 0
II IT
. Il .
I xsinxoost xdx = —I sin xcos® xdx
0 23
MNow
I
I sin xcos® xdx
i
Let cosx=t
sin xdlx = —dlf
-1
—I£2d£
1
1
Izzdz
]
1
{33}
31,
2
3
- j'xsinxcoszxdx = Exg =z
1 2 3 3
Definite Integrals Ex 20.4B Q22
We have,
Z xsinx.cosx .
I=|—F——F0x - =i
0 sin®x +costx
2[5 - )eoes
2L _ x5 |cosx.sing
zlz i
I=] o) — e - =(ii}
0 Costa 4+sintx

adding (D) & (i)

x
2 siny.Ccosx
2= |
2 poost x4+ sintx
=
Z o
b Sinx. Ccosx
== | Y ————ax
4 poos® X +sin’

Let £=sin’x

:23=%£mdt @
y O WO
:2::&%(32& @6 c’)\\'

r%]
=27 = Zoaftantee-y] 6
et \(b& %
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F
Let I = | sin®xdx
5
F
Fl-x)= T sin®(-x)ax
$
z
=-] sin® x dx
Tz

Here f{x])=-f(+x)

Henca 7 {x) is odd function,

I=0

Definite Integrals Ex 20.4B Q24

Wwe have,

x
z

F= ] sin*xdy =27 sin® xax [ sin*x is an even function]

o —h

a
z

2

sin? x zdx
(sin® )

2
]a‘x

{1- cos 2)(}2 o

M2
o—ri|u o —ha|u

1-cosZx
2

M| =
1 Okl

oty

[1+ cos® 2x - 2oos 2x} ax

ax

1
(=R ST}

[1_2.3052“@]

n| =

(3 - 4cos2x + Cos 4x) o

r 1T
o —tailu

45in 2w 5in4xi|5
- +

2 4 0

1
4.
1[ [z ) 1.

22T sding + Zsin2s -{o-0+0}
4|1z 4

1[3x 1 3r

4
3r
a

= — —

2

——D+D:|
Bz

AT

z
2
[ sin®xdy =

pal b

Definite Integrals Ex 20.4B Q25
We have,

1 2-x
=11 = 2 |ax
_[1 Og[2+){]

. 2—{-x)
Since, 1og ST

=)

}= —Iog[z;XJ . This is an odd function,
2+ X

Hence,
I=0
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We have,

z
4 =
[ sin? x
)

F

sin® & is even function,

Hence,
I F(1-
I=2]sin®xdx=2] [ﬂ]dx = E[ szx} = i[—— 5|n——D+5|nD]
0 0 2 2 0 2
L ifas
20 4
e Bl
4 2
=
= sinx =2 —i
E} 4 g2
)
Definite Integrals Ex 20.4B Q27
= Tlog(l— oo X ) div
0
=Tlog[25in2 i]dx
D 2
=T|Dg2dX+T|DgSin2£dX
0 il 2
x x . X
=[log2ayx + 2[logsin—ax
0 0 2
I=I0g2[x]’+4?log5intdt put =X mgr=tan
o o 2 2
I=xlog2 +44 ey
H }
Iy = [logsintdt S
o
3
= [logeoostdt S
ul

adding (i) 8 i) we get

x

z . z SNzt z
27, = [logsint.costdt = Jlog[ Jd [logsin2tdt - = |E|L]2
o 0 0

+ +
Wwe know the property [ #x]) = [F (]
El El

= S glogz

= =—§Iag2 ATy

Putting the value from (iv) to (i}

f=x|ogQ+4[—%ng2J=ﬂlog2—2ﬂlog2=—ﬂlc@2 @
I=-rglog2 EO &\C}
Definite Integrals Ex 20.4B Q28 @ O
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We have,

% 25
= | Iog[ andeX
=z 2+ siny
)

Let fix) = Iog[ sinx]

2+ 5Ny
Then,

2 - sin{-x) 2 —sinx
Flox)=log| 00 -F
() Dg[2+5in(—;{]] Dg(2+sinx] ()

Thus, f{x)is an odd function.

Definite Integrals Ex 20.4B Q29

- T 2x(1+sinx)

1+costx
I_i 2% i 2xsinx
~ 21+ costx 1+ oos?x
=0+ _[ 2xsinx g [iz iz an odd function}
1+ cos®x 1+ cos™ x
I—2jm ........ m is an ewven function
1+ cos®x 1+ costx
I xsinx
= ——
-[1+ooszx
sinx 1 ar
I=2x v [t ) dxe = = fx)dx
Il+oos>< [-,[[) 2-[[):|

Put cosx =t then -sinx dx = dt

|
ot

-1
I-= -2::]

--2x taun'1 tI

I==x

Definite Integrals Ex 20.4B Q30
. a—sineJ 4
_-[ ™ [a +singo

Let f(8)= Iog[a_ Sme}

a+ sinfé
F(-0) - loa 252 - oo 22502 - -r(e)

. _ a-singy . .
w f(8) = Iog{‘SI Sine] is an odd function. 60 ;\\'C)
a-sing
I_-I;l g[a+sme] -0 @ O
Definite Integrals Ex 20.4B Q31 K% Q
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2 1
J-3>< +2|><|+1d><

=) =__-1""" -
4wt x|+l

_j- 3 j- 2] +1
S+ S x|+l
2 1
I=O+IM A, EL is an odd functon
Lt | x|+l W | x| +1
2| x| +1 & is an even functon
><+|><|+1 xE x| +1

i

[ X+|x|+1]
[og (4+2+1)-log(1 )]
I=2|og=( )

Definite Integrals Ex 20.4B Q32

—xf2

I= I {Sin2(3:n:+ w4 (m+ x)a] dx

—3x2
Substitute m+ x = U then dx = du

w2

I= _[ {sirf{(2x+ u)+ (U)°} du
%2
al 2

= _[ {sir(L)+ (L)°} du

-2

L,l4 w2
|: U——Slﬂ ]+—:|

4 =/ 2
T
2

Definite Integrals Ex 20.4B Q33

Let! = [ xJ2=xdx
= [ (2- ) ([ 7 (5= [ 1 (a-x)ar)

84"3 82 @
R O
O &

_40\2-242 @

zéJ’E]S 6
s \(& Q
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1
1
let I= logl—-1\|d
e Log[x ]x
1
1—-x
—LlOQ[Tjd){

1 1
=f Iog[l—x]dx—f log(x)dx
0 0

mm Wondershare
PDFelement

Remove Watermark N

a a
Applving the property, f f(x)dx = f fla —x)dx
0 0
1 1
Thus, | = logll—(1—x)ldx — logl(x])dx
Jj s Jj s
1 1
=f log(l— 1+x]dx—f log(x)dx
] 0

1 1
=L |og[x]dx—jc; log(x)dx
=0

Definite Integrals Ex 20.4B Q35

1
I= _[|xoos1:x|dx
o1

Let f{x) = |« cosmx|
F{-x) = |-xcos{-nx]| = |-xcos{nx]| = [xcos x| = f(x)

1 1
2l= _|'|><cosm<|d>< = 2_|'|><c0511:><|d><
-1 1]

Mo,

xcosm,ifOSxE%

F[x) = |xcos x| = )
—xooswx ,if= 2xel
2
1
2l= 2_[|>< oS me| dx
u]

1
k. 1

=1=z ixcosmx d><+I—><cce11:><d><
a 1

z

1
=1=2 Esimcx+ 1ocns'n:x_z— 55iﬂ1[><+ lcos':cx 1
T F o T 1[T 1

Definite Integrals Ex 20.4B Q36


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

= ! 1 2 -l2a = i i - =
I-nf01+2tanzxsec xdx[ [ £(x)dx = 2 f(x)dx, if f{2a - x)= f(x)}

a a
Let tanx = v

dv = sectx dx

Definite Integrals Ex 20.4B Q37
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I= Jf;dx

pl+coscsin:

Then,
_[ =) dx
L +ooscxsm[ - x)
I dx
L1+ cosasinx
= g;j-;_dx
o1+ cososinx
. 1+tan2{§]
A== dx
o 2% %
1+ tan {_] +2cosmtan{_]
2 2
. secz{EJ
1=2 2 dx

2'3tan * +2cosatan| = |+ 1
> 2

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

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

1=ET#
2t +2tcosa+ 1
I=11:m ! dt
u[t+ OOSD:) +|[1—CO8205)
S B S

o(t+ cosa) +sinco

W{ (o]

SII"I oL
Definite Integrals Ex 20.4B Q38
We know
2a a a
[ j(x)dxz_[f(x) +If(2a— x)dx
] 0 0
Also here
Jx)=fell-x)
So
ins I
I= I sin™ xcos'™ xdx = 2]- sin™ xcos'™ xdx
n 1]

I
I= 2] sin™(TI- x) cos " (TI- X)dx

0
II
- 100 101
f=—2_|-sm xcos xadx
]

Hence
2i=0

=0
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I ?asinx+bcosx
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

dx

2=

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

SINX + 003 X
A= [a+b)?_—dx
4 SINX + 005 X

- [a+b)j1d><
2 [u]

[a+bjn
4

Definite Integrals Ex 20.4B Q40

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

2
Flx)ax +] F[x)ax

Ed

1=

a
-1
a

2
where, I, = [ ffx)ax
a

Let 23 -t =x then dv =-dt
If t=a=x=23
If t=2a=x=0

2 0 0
L= [ Fix)ax = [F(2a- t)f-dt) = -[ F(2a - t)dt
o E] 2
;1=Tf{2a—r)dr=ff(2a—x)dx
o a
L= jnf(x)o‘x +[D:"[:Za—x}dx

- Trteja o a2l e [1lea-)- (4]
] ] |
Hence Proved.
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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

. 2];:’()(} - [r{za-n)[-ar)

= —]Df(za— t)at

I - Tuf{za- t)at - ‘}Df(za-x}dx
1= {x)ax +'}Df(2a- XY
|

i
I=1f{x]dx— £{x) [+ Fl2a-x) - -F(x)]
a

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

MILLIONST /R

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

Let ¥ =2a-¢, then adx = -t
N¥=a3=t=3 andx=2a=t=0

23 o
w [ ffx)ax = -[F[2a-t)dt
u} 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 = | £{22 - x)ax in (i)
[} [}
we get,
Za E) &
[ F{x)an = [Flx)an +]Fl2a- x)ax
o [} a
2% E)
= f{x}a‘x = j{f(x)+f(za—x)}dx
a a
Definite Integrals Ex 20.4B Q44

I=i'><f(><)d><

=]

== (a+b—x)f[a+b—x)dx

e oo

=1=[(a+b-x)f(x)dx.......[Given that f(a + b - x) = f{x]]
a+bjf(xjdx—Ixf(xjdx
If

a+hb

:>I=ID(
=1=[(a+b)f(x)dx—1

[

=2 = I(a+b)F(x)dx

Definite Integrals Ex 20.4B Q45

e have,

I= ? x)de = ]D f(x)dx+ff[x]dx
—& -z u]

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

[ () ax = fr’(-t} (-at) - _ff(_f) at

::>1f{x)dx=if[—t}dt 60 ;\SCJ

:_Ef{x)dx=zf[—x)dx @ O

1f(x)dx=1f[—x]dx +1f(x)c"x K@ Q
X0

Hence, %

1!“{;(]0‘)( = 1{f{—x) +F (%)} ax . OQ KQ
Prowved ’\\\ @@

Definite Integrals Ex 20.4B Q46 Q\ \/
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i= T xf (zin Xdx
D

I=|{TI-x)f (sinl]- x)dx

Ry —

by

(II—x)f (=in xidx
2l = Tﬂj(sin xdx
D

i=

e |

T Fisin xldx
0
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Definite Integrals Ex 20.5 Q1

We have,
bh-a

Tf{x}dx: Liinuh[f{a}+f(a+h}+ Fla+2h)+---- +f{a+{n—1}h):|there b=

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

h=§:>nh=3
el

Thus, we have,

=1 =j3{x+4)dx
0

:>f=|imh[f(n)+f{h}+f{2h]+----f[(n-1}h]]
_r)n [4+{h+4) (2h+4)+————+[[n—1)h+4}]
_r;n [4ﬂ+h{1+2+3+————+[n—1}}]
:I—Ilmh{% [ {nz—l}]] {-.-heﬂ&h=%:n—>m}

R=rw 1Y

et

=1 =lim 12+—[1——J
z H

R=rw

=12+E—£
2 2
(x+4}dx—§
2
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We have,

if[x:]a‘x=liinnh[f[a)+r'(a+h}+f(a+2h]+————+f{a+(n—1}h”

where h = — 3

Herea=0 h=2

—h=28 Flx)=x+3
n

Thus, we have,

I= ]2()( + 3]
o

=1 =Li_t;nnh[f[ﬂ)+f[h}+f(2h}+————f[(n—l}h]]

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

- Lifuh{3n+hy]

wh=Z aifho0=n— e
"

= lirm E|:3H+EM:|

R=rw " b=

= lim [6 + Enz [1 - iJ:|
R—=rw ' i

=6+2=18

'2 ANdy =8
..é{x+ ) iy =

Definite Integrals Ex 20.5 Q3
Wa have,
Tf(xjdx = Imn[7@@) (@ rh)f(avan)+----4f fa+(n-1)h)]

where = 222
A

Hereg=1, b=3and fix)=3r-2

h=2onhaz
n

Thus, we have,

f-?(ax-z}dx
1

S 7=limb[f{1)+F(1+h)+F(1+2R) 4=~~~ F(1+(n-1)#)]
'Lii"oh[“{athhl'2’*'{3(“2”)'2}*'"" i3{1+fn-l}h}-2}:|
-limhn+sh(te2434----(n-1)}]
=I1mh|:n+3hm:|
=D 2
kel sifh=sl=nsw
n
2] enfn-1)
"L'L"..;[”*; 2 ]

. [ 1
= lim 2+—:n2[ ——]
nrw " n

=lim 2+6=4
"o

O oL
.-.T(a;;-a}m:s 6 \\
! O
Definite Integrals Ex 20.5 Q4 K@ Q
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We have,
b
[ Flx)ax = liinuh[f{a}+f{a+h]+f{a+2h}+————+f[a+{n—1)h]]
where h=2-2

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

.'.h=3::>nh=2
r

Thus, we have,

i= }[:x+3)dx
21

£=lim h[F(-1+F -148)+F{-1+2h) 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)} [ 9 }
=limfA|2n+h—2—1L vh=2&ifh=20=n—owo

b= 2 h
= lim E{:2n+3n[n_1]:|

n=sw 1] n 2

2

= lim 4+2L2[1—£J

n—w " Ll
=4+2=6

}(X +3)dx = 6
21

Definite Integrals Ex 20.5 Q5

We have,
l]:f[:r]r:."m' =Ltnoh[fla)+f{a+h)+f[a+2ﬁj+————J'[a+{n—l}h}]

where b= 222
"

Herea=10 b=5
and Ffx)=[x+1)

'hui:."m:zj
n

Thus, we hava,

I=E[x+1}dx

I= iiinnh[f(u)af Fhy+r(2h)+- -~ = flin-1) h}]
- Li_l:ﬁnh[la-{hq-i} +2h+1) - cauffn- L}h-u.]]
=lima[n+hftezeae-- - fn-1)f]

-.-h:i andifh =0 n—s e
n

= lim E[n +E M}
piw R n 2

i 25 1
- lim 5+ =— nz[l-—]
2n

LR n

mpHA
2

AT 235
il JD{X + Ly =

Definite Integrals Ex 20.5 Q6 60 (’)\\Q
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We have,

j:f(x)dx = Li_r;noh[f{a}+f{a+h]+f{a+2h}+————f[a+{n—1)h]

Whereh=b_a

Here,a=1, h=3
and F[x) = [2x + 3)

.'.h=3::>nh=2
el

Thus, we have,

I =J3[:2X +3) v

- Li_rinoh[f(l:]+f{1+h)+f(1+2h}+————f{1+(n—1]h]:|
=limh[2+3+{2f1+h)+ 3} +{2{t2n)+3}- - - +2{14(n- 1)+ 3]
= limr[s+(5+2n)+(5+4n)+----5+2(n-1)n]

= lim h[Sn+2h(1+243+----(n-1)]]

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

- lim 3[5“%@}

= limn {10+%M} =14
ER

[3(2X+3}dx =14
1

Definite Integrals Ex 20.5 Q7

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

-.-h=%&ifh—>ﬂ:n—>m

“mz[_n_zn(n—n]

o b n 2
=L@m_2_%n2[l-%J - p-2=—4 &6 Q
5 S &

L[E—x)dx=—4

Definite Integrals Ex 20.5 Q8 N O @
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We hawve,

if(x)dx =li£nuh[f[a)+f(a+h}+ f{a+2h]+————f[a+[n—1}h:|

whereh=b_&

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

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

Thus, we have,

= ]2(x2+1:]dx

= lim A [F{o)+ £ () + 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)]

h=ZRifho0= no e
e

- lim E[n +iW}

fo 1 ne 5]
= lim 2+ian3[1—£][2—lJ
R an " n
=2+i Q_E
3 3

E{XQ +1}dx = %

Definite Integrals Ex 20.5 Q9

We have,
b i,
if(x)dx ='Ll_r)nuh[f{a}+f{a+h]+f(a+2h}+————f{a+(n—1}h:|
where fr = )
n

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

.-.h=l:>nh=1
n

Thus, we have,

f—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 rfre(n-1)h }]

=|umh[1+[1+2h+h2} [1+2x2h+2x2h2}+————[1+2x{n—1)h+{1 n) hz)]
=L|_r;n0h[n+2h 1+2+3———(n—1}}+h2{12+22+32+———{n—1) H

who= —&Ifh—)ﬂ:&ﬂ—)m
"

1[n+gn[n—1)+in{n—1}{2n—1)i|

= lim —
e 1 n 2 n2 5]
z
= lim 1+n_2 1—£J+%n3[1_£][2_l]
R n " (=le] n n
27
=l+l+—=—
65 3
2
]xzdx=1
1 3

Definite Integrals Ex 20.5 Q10
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We hawve,

if(x)dx =Li_t;nah[f{a)+f(a+h}+f(a+2h}+————f[a+{n—1]h:|

whereh=b_a

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

.-.h=£ = nh=1
n

Thus, we have,

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

lim h[F{2)+f {2+ h)+F(2+2n)+----F(2+(n-1n]]

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=laifhso=noe
e

- i|:gn+gn[n—1}+£n(n—1}(2n—l]:|

LE ] n 2 n? =]
= lim 9+—n2[1—l]+i3n3[1—£J[2—i]
R n n a3h " n
—o+arl oM
3 3

E{Exz + 1)0‘)( = %

Definite Integrals Ex 20.5 Q11

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

whereh=b_a

Hereg=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_r)nuh[tl+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 " i
=1+E=i
a] 3

2
j[xz—l)d)(:i

j 3

Definite Integrals Ex 20.5 Q12
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We have,

b a,

if(x)dx = Llinuh[f{a}+f{a+h]+ Fla+2r)+---- f[a+{n—1]h]
where f = ki

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

o2 nin-12n-1
-y, Zfn 7o)
R=w 1 n &}
= lim E+—42n3[1—i][2—iJ
el an i n
=E+4x2=£
3 3

) 20 4 _32

i ]D{X +4}dx—?
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We have,

if(x)dx ='Li_r}noh[f(a]+:"(a+h}+f{a+2h)+————:"[a+(n—1:].*'.']

where h = il

Herea=1, b=4 and f{x}:xz—x

h=§ = nh=2
el

Thus, we have,

I =?[x2—x}dx
1

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

_ 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=Caifhs0onoe
o

i E[En(n—llJrin{n—l){Qn—l}}

sse n|ln 2 n® &

= lim inz 1—l +in3 1—i E—E
R—bw nz " 2n3 n n
P E

2 2

g E{xz —x)dx = g
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We have,

b

if(x)dx =Li_r;nuh[f{a}+f{a+h]+f(a+2h}+————f{a+{n—1}h:|
where h = b-a

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

h=l = nh=1
n

Thus, we have,

I= II[SXQ + EX}G"X
i

lim b[£(0)+ 7 (0+h)+ 7 (0+20)+ - -~ F 0+ (n-1)h)]

Li_r)nuh[[ﬂ +[3n? + 5n) +{3(2h}2 + S{Eh]} P -}

lim h[[3h2(1+22+32+———[n—1)2)]+5h{1+2+3+———{n—1}}]

-.-h=% ifh=0=n—=w

nip-1)12n-1 np-1
i X2 aln-yen-1) snfn-)
are 1| n? &} Il 2
1 1
”3[1"](2'_] 5 1

= lim = n noy 2n2[1——]
L] =] 2n n
I=2 & 7
= + — = _

&] 2 2

o _7
- [D{3x2+5x]c"x—E

Definite Integrals Ex 20.5 Q15
We have

f’ f{x}=a&]jmﬁ|:f{a}+ Fla+h)+f(a+2h)+.+ fla+(n —1}.&}]

A0

!=Ie’a§c

=limA[f(0)+ [ (A)+F(2h)+...+ f ((n-1)A)]
=1j_-t£h[l+g‘ g +___+sf_.—1yaj|
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Wwe have,

if(x)o‘x = Li_)n’nﬂh[f(a}+f{a+h}+f{a+2h}+————f{a+(n—1)h:|

=1

where b = b-
"

Here,a=a, b=56 and Fx]=¢&

_b-a

f = hh=b-3

Thus, we have,
I=J’iinoh[f(a)+f{a+h}+f{a+2h)+————f{a+(n—1)h”

= lim h[ea Lttt g +____ea+[n—1).$:|
A0

lim ket [1 vef pe iy —e[”'l)q
k=0

Li_t;nohea [1 yet 4 ‘eh}z +{e*"}3 +--=- {e*")n_l}

o
lim he® ‘Eh) ! vatart+ariio—--—ar"laa r'-1 ifr>1
0 e 1 ' r-1

. ™ -1 h
— &
_.LI—I;HD he n{ Y }x[e—h_lJ

oo lim [eb‘a - 1) -ef-e?
k=0

]
[-.-Iim 9.9_1=1 & nh=b—a}

H ¢
s Jefdy = e” - &f

&
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we have,
Ef(x};fx - Li_r.nuh[f (8)+ Fla+h)+ Fla+2n)+. . +Ffa+(n-1)n)], whereh = ?.
Since we have to find Tms,xdx
We have, fx)= c;sx
I= Ecusxd}:
= I= Ai;noh[cosa‘!- cos{@+h)+cos(a+2h) +...+cos(a+(n- l:lbl]

hY . nh . rh
cos|a+(n=1) 5 |sino= cos|a+—-- = |sin=

= I=limh
B0

h
= 7= lim | —2—|xlim 2Ws[a+b—£]sin[t£] -2ms[e+b]sin[tﬂ]
LEL] Y 2 2 z 2 2

= I = sin b-sina [-.-QCas.ﬂsinB = sin{4- &) -sin(4 +B}] @
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We have,
b .
if(x)dx =L|£n0h[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 t s 2
n 2n Ed

[f(D}+f{D+h]+f{D+2h)+————J"{D+(n—1]h}]

[sinD+5inh+sin2h+————sin(n—l)h]

=
2 .

L sinxdy =1
i
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we hawve,
?f(x)dx =limuh[f[a)+f(a+h}+ f{a+2h]+————f[a+[n—1}h]

-3

where fi = b

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

il
2

nh =

2
T

Thus, we have,

E]

z
I= [cosxdy
0

lim [ £(0) + 7 0+ h)+ F(0+28) +— -~ —F{0+[n- 1)} ]

lirn h[m50+cosh+c052h+————cos{n—l]h]

b0
[ [nh h] nk
COS|— - —
b 2

¥ CO0S —
2

lirn K
A=0

cosxdyw =1

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

where fi = _

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

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

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

ch=2aifhs0=now
e

nfn-1 nln-1y{en-1

=Iirr125.r'.'+E ( }+E { ){ )
r=w B ] o ."?2 G

= lim 15+2n2[1—£J+2_?3n3[1_£][2_i]
e n n Zn il "

=15+36 +27 =78

?[3}(2 +2x)dx = 78
1
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We have,
b .
if{x)c"x = ll_r)nuh[f{a}+f{a+h]+ Fla+2h)+---- f[a+{n—1]h]
where £ = b-s

Here,a =0, b=2 and f{x)=3x2—2

h=E = nh==2
"

Thus, we have,
2

1= (357 - 2)air
0

= lim h[F(0)+F {0+ R)+F(0+2h)+- -~ -Flo+(n-1)h}]
Li_r;nuh[—2+{3h2 -2)+{3(2h)2- 2} PR -}
li

il h[—2h+3h2{1+22+32+————ﬂ

=0

-.-h=E ifh=0=n—=w
n

E[_2n+%n{n—1](2n—l}i|

= lim
f—=w B " 5
= lim —4+in3[1—iJ[2_iJ —_d4g =4

2
]D{sz—z)dx =4
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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,a=0, b=2 and f{x]=x2+2

h=— = nh=2
n

Thus, we have,

I= Jz[x2+2}dx
0

- Li_r;nuh[f[ﬂ)+a"(D+h)+f{2h)+———— Flo+fr - 1}h]]
= L|_r;nuh[2+[h2+2}+[{2h]2+2} +--- —:|
= Li_r)nah[zh+h2(1+22+32 e 1}2]

.h=g Lifh=0=2n—o
n

i 3[2n+%n{n—1}6{2n—1)}
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It is known that,

J: I (x)de=(b~ za}hrﬂ }:[f(u) + fa+hy+ .+ flas(n- I)h]], where /1 = f_;_‘j

Here,a=0,b=4, andf (x)=x+e™
pod-0_4
1 i

= [ (x+e™)dr= (4-o)!,!p3i[f (0)+ 1 (h)+ £ (2h) 4.+ £ ((n=1)1)]
=4lim i[[0+e“]+(h+e“}+(2h+e“"]+...+{(n_ ;)hﬂetu--m}}

T L 21 Al _ -1k
—4E’1_r.rln[l+(h+r3 ]+{2h+e )+...+{(n Hh+e }]

—alim L _ o, a0 ain 11k
—4},1.:.;]”[{h+2h+3h+...+(n l)h}+(§+e +e e ):I
21”‘..}

X
eﬂ'

=“if."—“(h{"_”")+[emmi”

Lasl ] 2 e |

- 5
gm0 E)"{“-’s 'H
s gl B 2 =

IREET
2
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We hawve,

if{x}dx =Li_t;nﬂh[f(a}+f[a+h}+f{a+2h)+————f[a+(n—1]h]

Whereh=b_a

Thus, we have,

1= fx? +x)ax

= Li_r)n:h[f{D]+f(D+h}+f{D+2h)+————f{(n—l]h}]

= Li_r)nﬂh[lj +‘h2+h}+{{2h]2+2h} S -]
=|imh“h2‘l+22+32+————{n—1)2]+k{ 1+2+3————(n—1]]-}

A0
2

ch=2 Eifh>0=n—0 0 .\Q
O &

s E[izn[n—l)[zn—l)+gn(n—l}:| @

rew R =] n 2

lirm %HS[I—EJ[E—iJ+%n2[1—E]
r=sw 30 " n " n
a
= —+2 =E
3 3

i{x2+x}dx=13—4 . ‘\\O @
- N
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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:|

a

where h = b-
"

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

h=E = nh=2
r

Thus, we have,

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

= lim h[F(0)+ 7 {B)+ £ {2h) +— - - 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=3 ifh=0=n—-m
n

nin-1){en-1 nfn-1
= lim E.f'.~+i ( H }+i { )
n—=w 0 nz 6 n 2
= lim 2+ian3[1—1J[2-iJ+izn2[1_iJ
R an n h n n
a

= 2+—+4 =§

3

f{xz + 2% +1}dx -2
o 3
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We hawve,
ir’(x)dx = Li_t;nah[f[a)+r'(a+h}+f(a+2h]+———— r'[a+[n—1)h]

where b= 279

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

h=E = nh=3
n

Thus, we have,

I= ]3‘2X2+3X+5)G'X
o

= lim A[F(0) + 7 () + £ (2h) 4~ - - - F{(n - 1)8)]
- 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 Bifhs0>now
n

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

r3w B a} n 2
= lim 15+isn3[1—i}{2—i]+2—_;n2[l—i]
r=w n h h 2n h
= 15+1Ei+E =E
2 2

E(2X2 + 3%+ S)dx = 92—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= b;”

Here,a=a, h=5, and_;"(x) =x

j:xdxz(:b—a)liﬂi[aﬂa +h)...{a+2}r}...a+(n-1]h]
:({;_a]!mi_(atlﬂ;a+...+a)+{fr+2h+3h+...+(n—])h}]
=(b—a)!Lm{$[ﬂa+h(l+2+ 3+...+(r.'—1))]

=(b—a)liml_na+h{%}:|

n—bc g

—

- o n(n-1)h
_(b—a)ll?:;-na+T}

e[ ()

—(b—a)!m;_a+ 5 ]
. [ {n—]}h

=(b—a)lim ‘HT:|

{n_];ib —a)}

(l—ﬂ{b —a)

2

=(b—a:|lim a+

=(.-5—a)]im a+

=(b—a)|:a+(b;a}}
=(b_a)[za+b-a}

2

_ (b—a)(b +a)
2

Lia o
:E{b -a’)
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Let/ = [[(x+1)ds

It is known that,

Ej‘(x)dx ﬂ(b—a)sim%[f{a]+f(a+h]...fl:a+{n—ijhﬂ, where =272

n
Here,a=0,bh=35, andf(:r)=(x+l}
_5-0_5

S h="——==
non

Lo (s-0pint| 701 (2o (02

:51311&:'*(%”]“{“[@”}

- Slim (1+|+1...1}+F +2-§+3-§+...(n-1)3ﬂ
M n L o imnes H n n n

ER R 2

1'“5{;@—1)}

- 2

=5lim I+E[1mlﬂ
M—u-::._ 2 I

=5{l+£}

2

:5[1

2-
35
2
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It is known that,

[ (x)dr=(b- a)lim- [ (a)+ f(a+h)+ f(a+2h).. f {a+(ﬂ+l}h}],wherch:wb+;£
Here,a=2,b=3, and f{x)=x"
3-2

1
n H

= h=

o Jotae= (3 2}1'mw[f{2]+f(z+ ]+; [z+2] {g+{n_;)§;ﬂ
ey (2] o2 o (212

*}Lﬁﬁ:z”{f*[ﬂ i —} {(zf e PR ‘H
w0 (et )

=]?ggi-"4 '{; +22 43 (- 1}} {14240 1)}}

T e e |

i 1 1
) "[]_}}J[z_;} 4n-4
=lim—| dn+ e

L] i) 2

= lim[d +-1-(l - IJ[Z - 1J+ 2 2:|
pr) 6 " n 7]

=4+3+2
6
_19
3
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We have
[ Flx)=&lima[ f(a)+ flath)+fla+2k)+..+ fla+{n-1}A)]

A=

Where .-‘:—b—a
n

Here
a=lb=3andf(x)=x"+x
Now
h=
nh=
Thus, we hawv:

I=j1{x’ +x}a§c

=
n
2
&

_Hﬁ[f{1}+f{1+ﬁ}+f{1+2h}+ + F{1+(r-1)k)]
_Hﬁ[{1’+1}+{{1+ﬁ} +(+Rh {1+ 28 +(1+ 20)}+ ] C)®
=limh (1’+{1+h}’+{1+2}a}’+...]+{1+{1+k}+{1+2ﬁ}+...}] 60 (’)Q

I
=lmal(n+2h(1+2+3+ )+ (1+ 2 +F + )+ (n+ A1 +243+))] @

—tim] (204 3h{1 4203 4+ (a= 1)+ R 14243 4+ (n-1) ) 6

-.-ﬁ=;& ifh=l=n—=x

e PR n(n— 1] 9 n{n-1){2n— l}—l %
=g TR [
3 [ : O QQ
3 O >
g\\ %,
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We have
i_f{x}=mmﬁ[f{a}+ fla+ &)+ f(a+2h)+..+ fla+{n-1}R)]

A=+
Where Pa=b;a
n
Here
a=0p=2andf{x}=x"-x
Now

by
I
g
—_—
o]
b

~x)dc
=BmA[£(0)+ f(h)+ F(2R)+..+ F((n-1)A)]

=yﬂh[{{0}’ (00} +{(A)" - ()} +{(2ny —{m}}f,_}
=Pﬂh[{{a}’ +(28)° +) -{{a}+{u}+.._}]

=tim [ (142 +3 4 +(n-1f |- h{1+2 43+ .+ (n-1)}]
ﬁ=%& ifhia0onoo

=1jm2|:i n(n—1}{2n-1) 9 n{n—l}—!
n 6 ml 2

Ll ]

z
3
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We have
[ Fx)=aklimh f{a)+ f{a+ &)+ Fla+2h)+..+ fa+{n-1}A) ]

Ll

Where h=—_—
n

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

e

B | b

e
Thus, we have

1=i’{2x’+jx}a}c

=1:_:50.,&[_1"{1}+f{1+a}+f{1+2h}+___+f(1 +{n—1}%)]

= tim [ (2+5)+ {21+ &)’ + 51+ R)} + 200 +28) +300+20)} +.. ]
=ma[(Tn+Sh(1+2+3+ )+ 20 (1+ B +F + )|

ﬁ=f—i& ifh—s0=no

2[?“ % n{nz—l} LS n(x-1)(2n-1)]

i

A= n 6

=l
1

I
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o
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Given,
b
{F(x)dx Lh[F )+ Flarh)+ fla+ 2+, + Fla+ (n- 1h)]

where b = E
n

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

.'.I=T{3x2+1}dx

=1= L_’mh[ o F{leh)s 1+ 20)+ o+ F{1+ (0= 1h)]

=1- L_’rrah[ T e 3 h) 4 14 3{14 20 +1+...+3{1+(n—1}h}2+q
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e
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