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CHAPTER-16-Definite Integrals

Exercise-16A
Q1

ff x*dx = lx?sl

3° 1
5 5
243-1

5

243

Q2

J Vxdx = E x%]

[+ 1]

Class XlI www.vedantu.com RS Aggarwal Solutions




Q5

[ = = —[logx]
~[log(-1)-log(-4)]
~[log(-4)-log(-1)]

~|tog (5)]

=-log 4
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Q6

i 7 = [2va]

=[2V4-2]
=[4-2]

- [3(8)§ = 3(1)§]
=[6-3]
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Q9

f; 3dx = 3[x]
—3[4-2]

Q10

1 dx _ =1l
Jo 7oz = [tan™ x]

=[tan™! 1-tan™! 0]
=n/4

Q11

oo dx . -1
f() 1+x2 — [tan ]

=[tan™' co-tan™! 0]

=1/2
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Q13

A

5 o2 _
J§ sec’x dx = [tanx]

= [tan (%) — tan 0]

L
V3

Q14

A

4 cosec?x dx = [—cotx]
4

[eot (5) + cor(=3)]
[=eot (5) = <ot )]
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VIA T
J# cot?xdx = [#(cosec?x —)dx
4 4

fg(coseczx — 1)dx = [—cotx — x]
4

- oo (@)~ 3+ o (3)#3

0-3+1]
1-7]
Q16

T Y

Jgtan?xdx = [#(sec’x — 1)dx

A

Ji(sec?x — 1)dx = [tanx — x]
ltan (%) — % — tan(0) — 0] = ll — ﬂ

Q17
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oo Ty
J@ sin*xdx = [2- (1 — co2x)dx

1 [ sian]
o 2
[T sintm sin0
Y L
| 2 2 2
T
4
Q18

T 5 B T
fg‘* cos?xdx = [2(1 + co2x)dx

1 sin2x
e+ 5]
2 2

1|m Si"(g) sin0
=24+ —2 -0

214 2 2

1

_m,1

8 4
Q19
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A

J§ tanxdx = log|secx]|
= log |Sec (§)| — In|cosO0]

=log|2|-log|1|
=log2

Q20

A

fg cosecxdx = —log|cosecx + cotx|

= —log |cosec( ) + cot( )| + log |cosec( ) + cot( )|
=_10g|\/2+1|+10g|2+\/3|

Q21

Jg cosPxdx = lfg(?acosx + cos3x)dx

—f (3cosx — cos3x)dx = l3Slnx +
o5+ 221 - 3o+ 21

B

sm3xl

e
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Q22

Jgsin®x dx = ifOE(3sinx — sin3x)dx

1 oo . : 1
Zf02(3Slnx — sin3x)dx = - [—3cosx +

= i :—3COS (g) + ﬁ] — % l—3COSO + COSO]

cosSx]
3

3 3

[9—1

Q23

T

= fg (cosec?(x) — 3cosec(x)cot(x)dx

T

= (1-3cosx)

Ji———dx
sin®x

= f; (cosec?(x) — 3cosec(x)cot(x))dx

Q24
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JEV1 + cos2x dx = [#V2cos?x dx
= V2[sinx]

[ . (T .
V2 Sin (Z) — smO]
V2
=1

l

Q25

[

JEV1 = sin2x dx = [#Vsin?x + cos?x — 2sinxcos dx

A

foz(cosx — sinx)dx
=[sin X + cos X]

= :cos (g) + sin G) — cos0 — SiTlO]

1 1
=[+5+5-1]
=[\2-1]

Q26
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: dx
— L+sinx —% (tanz (_)+1)
Let
X
u= (tan (E) + 1)
2
dx = —~du
=
= d = 1
4 X 4
f_—n 1+sinx 2 fE 2 du
4 4
2
B u
_ 2
- X
tan(5)+1
=2
Q27
% dx . f§ dx
0 14+cos2x Y0 2cos2x
T T
- dx -1 2
4 = [4=sec®x dx
0 2cos?x fO 2
T
=1 1
4=~ sec’xdx = =[tanx]
02 2
1 T
= - ltan (—) — tanO]
2 4
1 1
— =5
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Q28
r r

T 1—cos2x T 2sin2x

4 4

= d = 1

2 X  _ (2 2

= | =cosec“xdx

f% 2sin?x f% 2

A

31
J# cosec?xdx =

[cot (%) —~ cotO]

4
1
2
1
=5 [1]
1
2

[cotx]

N |-

Q29

A

J§ sin2xsin3xdx = %foz(cosx — cos5x)dx

—%foz(cox — cos5x)dx

1[ . sin5x
=—-\|Ssinx — ]

21 5

1 [ Sin(s—n) 1 1 (0)

. VIA . Sin

= =|sin (—) ——= == [sm(O) —

2 4 5 2 5
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= l5+sm
_ 3
52

Q30

T T

J§ cosxcos2xdx = % J§(cos3x + cosx)dx

1 [sin3x y
= - + Smx]
21 3

= % _SinS(g) + sin (%)] —0

fon sin2xcos3xdx = %fon(sinSx — sinx)dx

[—cos5x

+ cosxl

005(57T) cos(0)

+ cos(n)] — = l— + cos(O)]
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1=l

1
2

1[4 4
-4
1
2

L 5 5

Q32

fog\/l + sin(x)dx = fogx/fcos (Zx_”) dx

4
= Zésin (2’:”)

= 2§ (0 — Ssin (— g))

_ 20

V2

=2

Q33

fog\/l + cos(x)dx = fog\/icos (g) dx

= ngin (g)
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Q34

2 ((x*+1) 2 x*+2— 1
fO { x%+1 } B f

2x%-1

f x2+1

fz (x2-1)(x2 +1)d f 2_2 4.

x2+1 0 x2+41

= fo (x? — 1)dx + 2tan™'x

x3 2
= l? —x + Ztan‘lx]

0
_ 2 -1
=3 + 2tan™ 2
Q35
fz dx _ fz (x+2)—(x+1)
1 (x+1)(x+2) 71 (x+1)(x+2)
2 1 2 1
1 (1) Ax = ); Gy &%
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= [log(x + 1) — log(x + 2)]?
=2log3-3log2

Q36
2 x+3 2 3 2l
fl xat2) X T 1 T g

= %logx —log(x + 2)

= %(logZ + log3)

Q37

4 dx 4 1
f3 x2-4 f3 (x—2)(x+2) X

4 1 4 1

I3 4(x-1) o - 4(x+2)

= %log(x —2) —ilog(x + 2)

1
4

_ i(logS — log (g))

= %(logS — log3)

1 1 1
log3 — ” logl — ” log6 + ZlogS
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Q38

f dx — f dx
Vx2+42x+3 V(x+1)2+2
Substitute:

x+1 .

= =
o~ dx =+2du

_f \/fdu
Y \2uz+2

= log(m + u)

Undo substitution:

. x+1

vz
dx

I4m2109(\/(3€+1)2+2+x+1)

:log(\/(4+1)2+2+4+1)—l0g(\/(0+1)2+2+0+1)

=log(5 + 3v3) — log(1 +V3)

= log (25

Q39

f dx _f dx
VxZ+4x+3 V(x+2)2-1
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Substitute:

xX+2=u

s dx=du

ik oo
=log(WVu?—-1+u

Undo substitution:

u=x4+2

ff\/%: log (\/(x+2)2 —1+x+2)

\ edantiL

=log (V@ +22-1+2+2)—logJA+2)2—1+1+2)

=log(4+V15)-log(3+V8)

Q40

1

dx

fol 2x2+x+1 - f <<

Substitute 4x+1V7=u
sodx = \/7? du

Now solving:
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f(iz + 1) du = tan™lu
u
2 2 _ 2 1
ﬁfuzﬂdu = =tan"'u
11 2, (4x+1)
- fO 2x2+x+1 ax = ﬁtan V7

1

Q41

fon(acoszx + bsin®x)dx = fOE E (cos2x + 1) + g (1-

cost)] dx

- [1 () o)

o) () 22 0) (o2
- E(0+9)+2(-0)-20+0-20-0)
=—(a+b)

Q42
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tanx

n n 2 2
J7(tanx + cotx)*dx = ff (tan x+1) dx
3

tanx tan?x

% tanx+1 sec?x(tan?x+1)
fi (femeaen)® g fn dx
3

Substitute:

tan(x)=u

|
~—
=
+
=
U

fn (mn x+1) dx = [tan(x) — cot(x)]

tanx

= [tan (%) — cot (%) — tan( ) + cot( )]

=[1-1-v3+7

_Z
V3
Q43

By reduction formula:

cos3(x)sin(x)

T
JZ cos*xdx =
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We know that,

1 [sin2x
[ cos?xdx = 5[ .

Xl Type equation here.

fog cos*xdx = cos3(xisin(x) n % lsir;Zx n xl

_ 0053(3)51'71(5) 3[sint =« cos3(0)sin(0) 3 [sin0

- 24 2 +§[2 +E]_ 4 _EIT_I_O]
=0+2|o+2|-0-2[0+0] ==

Q44
Assume that a#0.

[[————sdx=— [ ——dx

0 —x%2+ax+a? 0 x2—ax—a?

_ (2 4 d
—Jo (2x+(—V/5 -1)a)(2x+(/5-1)a) i

2 2 2
- fO (\/3 a(2x+(—/5-1)a) \/Ea(2x+(\/§—1)a)) =

Now,

1
f 2x+(—V5-1)a dx
Substitute:
u=2x+(-V5-1)a
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sdx = 1 du

2

1,1

=) gdu
~ 1
=5 logu
Undo substitution:

u:2x+(—\/§—1)a

f2x+(_\1/§_1)a dx = %log(Zx +(=V5-1)a)

Now,

1
f2x+(\/§—1)a dx
Substitute:
u=2x+ (\/E — 1)a
sdx = ldu
2
1,1
=) gdu
— 1
=5 logu

Undo substitution

u:2x+(\/§—1)a

f2x+(\/1§_1)a dx = %log(Zx + (V5 -1)a)
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2 2 1 2 2 1
V5 a fO (2x+(—V5-1)a) dx — V5a fO 2x+(v5-1)a dx

_ log(2x+(=V5-1)a)  log(2x+(V5-1)a)

V5a V5a
(2 1 dx = log(2x+(v5-1)a)  log(2x+(-V5-1)a)
0 x2—ax—a? X = V5a V5a
__log(4+(v¥5-1)a) _ log(4+(—\/§—1)a) log(0+(v5- 1)a)
- V5a V5a V5a
log(0+(—V5-1)a)
V5a
Y 7+3+/5
Q45 _El g( 2 )
2
it iy <x—1>
2 2
Substitute:
2x-1=u
1
~dx =-du
2

f\/ﬁdu = sin™1(u)
Undo Substitution:
u=2x-1

~=sin’! (2x-1)

1

2 dx _ . 1 .
fim—sm (2x—1)
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=sin"1(1-1) — Sin‘l(% —1)

6

Q46

2

folmdx:fol\/%—(x—%) dx

=~ [ J1-@x—1)? dx

Substitute:
2x-1=u

1
~dx =-du

2
:-%f\/l—uz du
Substitute:
u=sin(v)
~sin”! (u)=v

~du=cos(v)dv

= [ cos(v)\/a — sin?(v)dv
= [ cos?(v)dv
We know that,
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2 _1 sin(2v)
[ cos (v)dv—zl . +v]

Undo Substitution:

v=sin’! (u)

sin(sin™! (u))=u
cos(sin™t(w)) = V1 —u?

_sin~H(w) N uv1i—u?
2 2

Undo Substitution:

u=2x-1

__sinT1(2x-1) n (2x—1)/1-(2x—1)2

T 4 4

r 0o I8 o - _ —1)2

lfl\/l . (2x— 1)2 dor sin™(2x—-1) _I_(Zx 1)J/1-(2x-1)
270 8 8
__sinT1(2-1) n (2-1){/1-(2-1)2 gr sin~1(0-1) _ (0—1y/1-(0-1)2
- 8 8 8 8
= 116 + 0 — % —0 Type equation here.
_Tr
8
Q47

f3 1
1 X2(X+1)
Perform partial fraction decomposition:
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3 1
[ aamtx=l (G5—1+5)d

= _log(x + 1) —log(x) — ﬂ

= log(2) — log(3) +§

Q48

2 1 2 2 2
fl x(2x+1)2 dx = fl (_ 2x+1  (2x+1)2 )dx

2 1 2
=2 12x+1dx 2fl( d +f
1
= -2 lE log(2x + 1)] — 2 l2(2x+1)] + [log (x)]

= ~[log(5)] + | 5] + [log ()] + [log (] — | 5] + [Log (1]

= log(6) — log (5) — 12
Q49

1 1
J, xeFdx = [ (x — 1+ 1)e*dx
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=[(x-1)e* ]

= [(x — De*]

=[(1-1) e'-(0-1) €]
[(1—1Del —(0—-1)e"]
=1

Q50

A

fOExZCOS(X)dX = x2sin(x) — [ 2xsin(x)dx
fongCos(x)dx = [x%sin(x) — 2sin(x) — 2xcos(x)]

= [(%)2 sin (g) — 2sin (%) — 1TCOoS (g) — (0)?sin(0) + 2sin(0) +

0]
2

=|57-2-0-0+0+0

7'[2
=(5-2)
Q51
From integrate by parts:
Jgx?sin(x)dx = —x?cos(x) — [ —2xcos(x)dx
From integrate by parts:
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A

Jgx?cos(x)dx = [—x?cos(x) + 2xsin(x) + 2cos(x)]

= [2xsin(x) + (2 — x*)cos(x)]

= [Esin (Z) (2 — —2) cos( ) — 2(0)sin(0) — (2 — 0)cos(0)]

V2 16\/_
T 7T2
=V2+ N2 16v2 g
Q52
m 2
f2 x2cos(2x)dx == i) & [ xsin(x)dx

x“sin(2x) sm(Zx) xcos(2x)
4

fzx cos(x)dx = l

T 2 . VIA
(5) sin(m) _ sin(m) n (E)COS(ﬂ) N (0)%sin(0) n sin(0) _ (0)cos(0)
2 4 2 2 4 2

=[0-0->~0+0-0]
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x3c0s(3x)

fgx3sin(3x)dx = -

— [ —x?cos(3x)dx

x3cos(3x) = x?sin(3x) f 2xsinx(3x) doc
3 3 3

_ x3cos(3x) n x2sin(3x) n 2xcos(3x) n Ef __cos(3x)
3 3 9 3 3

dx

x3cos(3x) . x%sin(3x) . 2xcos(3x)  2sin(3x)
3 3 9 27

T 31

2 . . (3m
0+ S;n(2)+0——25”2152)+0—0—0+0
2 2
-(5-%)

Q54

ZR I
fozx cos?’xdx = f027(cos(2x) + 1)dx

= fOE (x; cos(2x) + x?z) dx

A

n 2 2 2 i 2 . 3
fOZ (x? cos(2x) + x?) dx = %(x) — [ xsin(2x)dx + %

3

_ x2sin(2x) n xcos(2x) n f _ cos(2x) dx + x>
2 4 6

_ x%sin(2x) | xcos(2x) _sin(2x) n x_3

- 2 4 4 6

_ x%sin(2x) | xcos(2x) _ sin(2x) n x_3

- 2 4 4 6
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Ecos(n) (g) ’

=0+Z———0+-22—-0-0+0—0
4 6
7'[3 T
= (53
Q55

ff log(x)dx = xlog(x) — (x)

= 2log(2) — (2) — 1log(1) + (1)
= 2log(2) — 1

Q56

3 log(x) _ lod(x) _ A 1
fl (1+x)2 dx = 1+x f( x(1+x)) dx

Now,
1 — _ [
f (_ x(1+x)) dx = f (xZ(%+1)> dx
Let,
Z+l=u
X
~dx=-x* du
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—f(m>dx—f du

= log(u)

Undo substitution:

u=-4+1
X

3 log(x) _ log(x) 1
fl (1+x)2dx =~ g(;+1)

log(3) 4 log(1)
=22 4 log (3) + L2~ 10g(2)

log(3)

+ log(4) + log(3) — log?2

= ZlogB — log?2

Q57

Let,
log(x)=u
—x=c"

—dx=¢" du
- oran =

u  u?

Undo substitution:

u = log(x)

e? 1 1 x
I} { — }dx =
0 Uog(x) log(x)? log(x)
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X

fle ((Hxlog(x))) dx — fle e* G + log(x)) dx

=log(x) e*
=log(e) e*-log(1) e!

:ee

Q59

1 xe”*
fO (1+x)2 dx

From Integrates by parts:
xeX —xeX—eX
= - dx Type equation here.
x+1 x+1
—xe*—e*
| dx = [ —e*dx
x+1
:_eX
1 xe* xeX
) —dx = l— — exl
0 (x+1) x+1
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= _—ﬁ—el—i+e°]
| 1+1 1+0

=|-2+e+0-1]

- __1]

Q60

T T
J2tan®xdx = 2 [2 tan®xtanxdx
n
= 2 |2 tan®xtanxdx

= 2 J2(sec’x — Dtanxdx
Substitute:

sec(x) =u

1
sec(x)tan(x)

=2f§(u2_1)du
=2J2 (u——)du
= ng(u—%)du

=2 lu; — logu]

s dx =
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Undo substitution:
u = sec(x)

sec?x
2

w J22tan®xdx = 2 l — log(secx)]

=2 @ — log (sec (g)) L O log(sec(O))]

2

1
=2 S log(l)]
=1-log2

Q61

2 5x2 2 x?
f1 (x2+4x+3) dx = 5[f1 (x+3)(x+1) dx]

2 9 1
=501~ 2Gc+3) | 204 ) au]

i 9 1 2
=5|x—=-log(x+3) +-log(x + 1)]
i 2 2 1

L, 9 1 9 il
=5 _2 —ElogS +Elog3 = /| +5l0g4—5l0g2]
9 5\ , 1 3
= 5[1 =3 1og (5) +310g (3)

5 -5(o109 ()~ 2)
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Exercise 16 B

Ql
Let

1 1
[ = fo — dx
Let 2x-3=t
= 2dx=dt.

Hence,

1,11 1
I_E 0 ;dt —5109e|t|

— %loge|2x — 3|%

1 1 1 1

=1 = Elogel —ElogeS = 5109e§
1

= —ElogQB

(Since loga% = —log,b)

Q2
Let

I=[ 2% dx

0 1+x2

Let 1+x%=t
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= 2xdx=dLt.

when x=0, t=1

and

when x=1, t=2

Hence,

I = [} =dt =log,|tl?

= log.2 — log,1
= log,2

Q3
Let

[=[*2X gx

1 9x2—-1

Let 9x>-1=t

= 18xdx=dkt.
Also,

when x=1, t=8
and

when x=2, t=35.

Hence,
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1
[==[""=
678 t

Q4
Let

| = fl tan~

0 1+4x2

1x

Let tan 'x=t

=.

1

1+x2
Also, when x=0, t=0
T

and when x=1, 4

= dx = dt

T 1 T
]:f04tdt:5t2|g:_

T
32

Q5
Let

1= °_dx

0 1+e2%

Let e*=t
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35
[2°2dt = %logetlgs = %(loge35 —109,8)
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= ¢ dx=dt.
when x=0, t=1
and

when x=1, t=e.

Hence,

_ (e_1 - -1
I = [ —5dt =tan""t|f

=tan"le —=
4

Q6

Let

1 2x

I = [y T =dx

Let x>=t

= 2xdx=dt.

when x=0, t=0

and

when x=1, t=1.

Hence,
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0 1+t2

= tan~1t|;

Q7

Let

I = fol xe*%dx
Let x’=t

= 2xdx=dLt.
Also,

when x=0, t=0
and

when x=1, t=1.

Hence,

_ 1,1 ¢
I=-J, efdt

1 &1
—5€t|0

=~ 1
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Q8
Let

= [*Zdx

1 x2

Let

= _—Zldx =dt
X

when x=1, t=1

and

when x=2, .

t=1

2

Hence,

1
[=—[2e'dt

Q9
Let
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T cosx
— (6
0 3+4sinx

Let 3+4sinx=t

dx

= 4cosxdx=dt.
when x=0, t=3
and

when, t=5.

Q10
Let

E .
I — > sinx

0 1+4cos?x

Let cos x=t

= -sin X dx=dt.
when x=0, t=1
and
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when , t=0.

Q11
Let

1 1 1 e*
I'= fO eX+e X dx = fO 1+e2X dx

Let e*=t

= ¢ dx=dt.
when x=0, t=1
and

when x=1, t=e.

Hence,

e 1
I =[ —dt
= tan~1¢[¢

_ T
= tan " le — -
4
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Q12
Let

e 1
I = |1

—dx
e x(logex)g
Let
log.x =t
= .
= Zdx = dt
X
when , t=-1

1
X ==
e

and
when x=e¢, t=1.
Hence,

1= Tdt

t3
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Q13
Let

[ = fl tan~1x
—Jo 1+x2

Let tan 'x=t

=
1+

when x=0, t=0
and

when x=1,

Ql4
Let

E .
I — > sinx

0 v1+4+cosx
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Let 1+cos x=t

= -sin x dx=dt.
Also, when x=0, t=2
and

when x = % , t=1

Hence,

11
I =— Zﬁdt

= _2\/E|;
=2(\2-1)

Q15
Let

I = f(? Vsinxcos®xdx
Let sinx=t

= cos x dx=dt.

Also,

when x=0, t=0

and
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Consider cos’x=cos*xxcosx=(1-sin’x)*xcosx (Using sin’x+cos’x=1)

Hence,
I = fol\/z(]_ — xz)zdx

1 1 2 1 3
= [, Vxdx + [ x2dx — 2 [ x2dx

1 11,1 7.1
2 = 4 Z
+—t7| —ot?

2 3
=1 =-t2
3 o 11

0 0

2 2 4
=-4——-
3 11 7

mw .
I _ Esznxcosx

0 1+sintx
Let sin?x=t
= 2sin x cos x=dt.
Also,
when x=0, t=0
and

when x = §t=1.

Hence,

T

1~ 1
[ ==[2——dt
270 1+4t2
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Q17
Let

I=] Oa Va? — x2dx
Let x=a sin t

= a cos t dt=dx.
Also,

when x=0, t=0

and

when x=a, t =

Hence,

T

T
I = [2Va? — a’sint acost dt = a® [2 cos*tdt

1+4+cos2t
2

cos’t =

2 ™
I = %foz(l + cos2t)dt

_ a_z(t N sinZt)
2 2

Y
2

0
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Q18

Let

I = foﬁ V2 — x2dx
Consider,

I=] Oa Va? — x2dx
Let x=a sin t

= a cos t dt=dx.
Also, when x=0, t=0

and when x=a, .

Hence,

T T
I = [2Va?sin?t acost dt = a? |2 cos*tdt

Using , we get

1+4+cos2t
2

cos’t =

2 ™
I = %foz(l + cos2t)dt

A

a sin2t| 2
==t+

2 2 0
__ ma?
4
Here
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Q19
Let

a X
[=), o

Letx=asint

4

dx

= a cos t dt=dx.
Also, when x=0, t=0
and when x=a, t = %

Hence,

I = % a*sirgl acostdt
— Jo Vaz—aZsin?t

T
_ 4 (7 cink
= a* [2sin*tdt

Using, we get

1—cos2t
2

[ = g% fog (1—0;)52t )2 gt

sin?t =

4 T
= ajfoz(l + cos?2t — 2cos2t)dt
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VA

T

4 2 2 1 4 1 2

I = a:(t| “—sin2t| + Ja« +C;S 5)dt) (Using cos’t = +CZOS t)
0
0
Hence,
s T

I:n—a4+a—4><£| ’ +a—4$in4t z = 3mat

8 4 T2l 32 0 16
Q20
Let

a X
[ = fo = dx

Let a?+x>=t?

= x dx=t dt.

Also, when x=0, t=a
and when x=a, .

t =2a

Hence,

—dt

V2a t
1=

Q21
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Let

I = foz xV2 — xdx

Using the property that , we get
f:f(x)dx = f;f(a + b — x)dx
I = fOZ(Z — x)Vxdx

= foz 2+/xdx — foz xadx

2 2
3 2 5

=2 X Exz —=x2
3 0 0
Hence,

4 4
I=2v2(5-3)
NG

15
Q22
Let
. 1 -1 2X
I =] sin (I 7)dx
Let

. 2
fo) = sin™ (755)
Let x=tan0
= 0=tan’'x
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2tané@ )
1+tan?6

= f(x) = sin~? (

. Sin_l (Ztane)
o sec?0

=sin! (2sinfcos0)
=sin™! (sin20)

Hence {(x)=20

=2tan"'x

Hence

[=2 fol 1 X tan™txdx

Using integration by parts, we get

1 2x
[ = 2xtan" x|} —
|0 fO 1+x?

T 1 2x

2 0 1+4+x2

Let
I'= [1 2 dx

0 14+x2

Let 1+x’=t

= 2x dx=dt.

Also, when x=0, t=1
and when x=1, t=2

Hence,
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, 21
I'=[; —dt = log,|t| 12 =log,2 —log,1 =log,2 —---—-------- (2)

Substituting value of (2) in (1), we get
I = g —log,2

Q23

Let

I = [2V1+ cosx dx

Using , we get

1+ cosx = Zcoszg
z x

I =2 [Zcos (E) dx

V[

Z g
0

= 2v/2sin (g)

Q24
Let
I = [2V1+ sinx dx
Using and
sin?Z 4+ cosi=1
2 2

. ., X X

Sinx = 2sin-cos~-
2 2
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I = ;ET (sin (g) + cos (g))z dx
= fog (sin (g) + cos (g)) dx

= —2c0s (§)|05 + 2sin (g)

=-(\2-2) +(\2) =2

T
2

0

Q25
Let

T
[=[2 !
0 a?cos?x+b?sin’x

Dividing by cos*x in numerator and denominator, we get

T
—  sec’x

- 2
I 0 aZ2+b2tan?x dx
Let tan x=t

= sec?xdx=dt
T

[ = (22
0 aZ+p2¢2

1

dt

1 X
dt:ﬁfoz

2
S+t
Let

t = %tan@ = tanx
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T a 2
1 ~—~ Tsec<0
I = — 2 Zb 2 de
B270 a- a 29
b—2+b—2tan
1
—0
ab
T
1 _1 (b 2
= —tan~! (— tanx)
ab a 0
_m
o 2ab
Q26
Let
T
- 1
[ = |2———dx
0 1+4cos?x

Dividing by cos*x in numerator and denominator, we get

T sec?x T sec?x
I = 2 X = 7, — S
0 sec?x+tan?x 0 14+2tan?x
Consider
| = g sec?x
— JO qZ+b2tan2x

Let tan x=t
= sec’xdx=dt

[ = [2————dt

0 a?+b?t?
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Let
t =2tand
b

=tan X

T a 2
1 ~—~ —Ssec“6
== [z dp
b%2+J0 ac a 2
b—2+b—2tan9

NS

1 1 b
—0 =—tan1 (— tanx)
ab ab a

0
T

2ab
Here, a=1 and b=12

Hence,

Y[

I'=375

Q27
Let

T
| = 21
0 4+49cos?x

Dividing by cos*x in numerator and denominator, we get

sec?x

1=z

0 4sec?x+9tan?x

T
—  sec’x

0 44+13tan?x

Consider
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T
—  sec’x

: 2
I 0 aZ2+b2tan?x dx
Let tan x=t

= sec’xdx=dt

=tan X

T a 2
1 ~—~ —Ssec“6
== [z dg
b%2+J0 ac a 2
b—2+b—2tan 6

1
=—0
ab

NS

1 b
= —tan! (— tanx)
ab a

0

T

" 2ab
Here, a=2 and b=V13

Hence,

Q28
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Let
T
— (21
0 5+4sinx
. Ztan(g)
SINX = ————
1+tan2(5)

z 1
I'= fOZ Ztan(;—c) dx
1+tan2(§)

_ (5 sec’(3)
02 5+5tan2( )+8tan(—) .

Let

tan (E) =t
%S@CZ (g) dx = dt

when x=0, t=0 and when , t=1.

X ==
2

Hence,

[ = fl 2
— J0 545248t

2 r1 1
- = 16 9dt

570 ¢2
t+t+25 >
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2 1
== dt
570 2 9

(t+3) +55
Let
4
t+ i u
= dt=du.

When t=0, u = g and when t=1, u = %

9

2 7 1
Izgff()z_l_i
5 U 25

2

5

4

5

= %(tan‘13 —tan™?! G))

2 3=
==-xtan~?! (—3>
3 5

— 2tan-1 (l)

2 5 iy 5x
=< Xx-tan 1(—)
5 3 3

1+xy

(Using tan lx —tan "ty = tan™?! (x_y ))

Q29
Let

T 1
! _-Jb 6—CcoSsx
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Using , we get

1-tan? (32—6)
COSX = ——*x°
1+tan? &)

T 1
[= fO 1—tan2(32—c) dx

1+tan? (32—6)

2 x)
sec4(=
7T (2

~ J0 5+7tan? (g)

Let
tan (E) =t
= %sec2 (g) dx = dt

when x=0, t=0 and when x=r, t=00.

Hence,

o 2
I'= fO 5+7t2 &
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Q30
Let

I:fn 1

0 5+4cosx

Using, we get

1-tan? (32—6)
1+tan2(32—c)
I=[" - dx

0 1—tan2®
5+4X% )

COSX =

1+tan? (%)

dx

_ fﬂ secz(;—c)

0 9+tan2(§)
Let
tan (f) =t
2
= lsec? (E) dx = dt
2 2

when x=0, t=0 and when x=m, t=00.

Hence,

0 2
I'= fO orez 41

o0 1
=2 fO orez 4t

(0 0]

=2 x<tan~! (E) |

3 3 0

- 1-3(5-0)-2
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Q31
Let
T
[=[z——
0 cosx+2sinx
Using
X
. . Ztan(E)
sinx = ——2—~
1+tan2(5)
And
1—tan2(§)
COSX = —m— >~
1+tan2(5)
we get
z 1
=] = |2
I 0 1—tan2(%)i Ztan(g) dx
1+tan2(%)T 1+tan2(§)
T sec?(d)
= fOZ nE: 2 o dx
1-tan (5)+4tan(5)
Let
X
can () =
2
1 X
= —sec? (—) dx = dt
2 2
when x=0, t=0
and when , t=1.
T
X =—-
2
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Hence,

1 2
I=],—

0 1-t%+4t

. fl 1
o 0 t2—4t+4-5

dt

=2 fo (t- 2)2 5
Let t-2=u
= dt=du.
Also, when t=0, u=-2

and when t=1, u=-1.

s1=-2[ , u2 -dt
= T2X3R x+\/_| |_2
(s e i)
Hence,

_Tlﬁ(loge %ﬂ_l 2+\/_|)
- Cton 25

(Using log.a —log.b = log, %)

3+\/_|)
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-2 3—/5 .
== (loge (T)) (Using log,a® = blog.a)

Q32
Let

I:fn 1

0 34+cosx+2sinx

Using
2tan 4
sinx = —(21
1+tan2(5)
1—tan?(%
COSX = —(,ZC)
1+tan2(5)
we get
T 1
= 1= fO 1—tan2(§) 2tan(%) dx

1+tan? (% 1+tan? (%)

T secz(;—c)

0 442tan? (g) +4tan(§)

dx

Let

tan (E) =t
= %SQCZ (g) dx = dt

when x=0, t=0
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and when
X = T, t=00.

Hence,

L= J e

Let t+1=u

= dt=du.

Also, when t=0, u=1

and when t=o0, u=co.

I=["—5—dt

u?+1

= tan"tu|?

T
4

VA
2
VA
4

Q33
Let

n 3
(2 tan°x

— J0 14cos2x

Using 1+cos2x=2cos’*x, we get

T

1 —_

I == [2tan3xsec?xdx
2o

Let tan x=t
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= sec’xdx=dkt.
when x=0, t=0

and when , t=1.

T
X ==

4
_ 1,13 _ﬁl
==yt dt_so
Q34
Let

T o
= SINXcosx

I = [

0 cos?x+3cosx+2

Let cos x=t
= -sin x dx=dt.
Also, when x=0, t=1

and when , t=0.

0 t
1 t243t+42

_ _fo 2(t+1)—(t+2)
Y1 e+ D)(E+2)

[ =—

0 2 0
= — 1Edt+f1
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= [ = —2log,(t +2)| | +log.(t+ DI,

= —2log,2 + 2log,3 — log,2

Hence

I =10g.,9 —log,.8

\ edantiL

(Using blog,a = log,a® and log.a + log.b = log,ab)

Q35
Let
[ = g sin2x

0 sin*x+cos*x
Using sin 2x =2 sin X cos X, we get

T .
I (3 25Inxcosx

0 cos*x(tan*x+1)

2

Y
> tanxsec“x

0 (tan%x+1)

Let tan x=t
= sec’xdx=dt.
Also, when x=0, t=0

ya
and when , t=00, x = >

Hence,

2 [ ——dt

(t*+1)
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Let x?=t

= 2xdx=dt.

Also, when x=0, t=0
and when x=o0, t=00.

Hence,

I=["—dt

1+t2

= tan~'t|

T

2

Q36
Let

T
5 V1+cosx

I = dx

T 5
3 (1—cosx)5
Using

1+ cosx = 2cosx? (g)

1 — cosx = 2sin? (g)
we get

[ = f,? \/Ecos(;—c)

=dx
3 4\/E<Sin(32—c))
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— 2 17 cot (£) cosect () ax
Let

cot (g) =t

= —cosec? (3) dx = dt
t=+3

and when , t=1, x = %

Also, when , x =

wlA

Hence,

_ 1,1 2
I = Zf\/gt(1+t)dt

— _ 18] .
 221ly3 24lg3
=-4+1=2

2 2
Q37

Let

I = fol(cos"lx)zdx

Let x=cost = dx=-sin t dt.
T

Also, when x=0, t = >

and when x=1, t=0.
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Hence,
I = —fgo t2sint dt
Using integration by parts, we get

I= —(t% X —cost|a + 2 fEO tcost dt)
2 2
= —(0— 0 + 2t X sint|z — 2 fE()SiTlt dt)
2 2

= — (—n + 2cost Ig)

2

Hence, I=n-2

Q38
Let

I = fol x(tan™1x)?dx
Using integration by parts, we get

2
tan~1x) x? 12tan"1x  x2
I:( — X —dx
2 fO 14+x2 2

0

T2 1tan"1x

_T_a_ 2 _
=2 0—J, 0 X (14 x%—1)dx

fltan_lx
0 1+4x2

dx

2 1
== — [ tan~lxdx +
32 0

Let tan 'x=t

=.
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dx = dt

1x2

When x=0, t=0 and when x=1, .

Hence

7.".2
I:E—tan x><x|0+

7'[2

==-Z4=
32

1+ x2
Let 1+x*=y

= 2xdx=dy.

Also, when x=0, y=1

and when x=1, y=2.

! =?—Z—%+%ff%d

T

-2(- 1)+ s

T

=1(5 1) +3l0ge2

Q39

Let

I = fol sin~/x dx
Let Vx=t
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1
:ﬁdx = dt

or
dx=2tdt.

When, x=0, t=0

and when x=1, t=1.
Hence,

=2 tsin"'tdt

Using integration by parts, we get

N & 1
[ = 2(sin 1t><%|(1)—f L x

0 V1i-t2 = 2
T 1 t2
— 2 Jo iz it
Let t=siny
= dt=cos y dy.

When t=0, y=0, when t=1, y = %

I = g — JZsin?ydy ... (1)

Using
f:f(x)dx = f;f(a +b —x)dx

I =§— JEcos?ydy.....(2)
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Adding (1) and (2), we get
2l =m— [2dy

=TT ——

Q40
Let

_ a . -1 X
I = fO Sin mdx

Let x=a tan’y
= dx=2a tan y sec?y dy.
Also, when x=0, y=0

and when x=a,

T

y=3

Hence

\ edantiL

T 2
I = [#sin™? ( M) 2a tany sec? ydy =

a+atan?y

2a [+y tany sec’ydy

Using integration by parts, we get

Class XIllI www.vedantu.com

RS Aggarwal Solutions




\ edantiL

I =2a(y [+tanysec’ydy — [+([ tanysec®ydy)dy)

Let tan y=t

= sec’ydy=dt.
Also, when y=0, t=0
and wheny = %, t=1.

Also, y=tan’'t

dt
1+t2

=>dy =

I=2a(tan™ [ tdt|§ — [, ([ tdt)

1 2
1t2 dt
)—Zaf— -
0 2 1+t

tan~ltxt?
- g (e

0

Hence
I'=1-=
4
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Substituting value of I’ in I, we get

Q41
Let

9 1
I=] 70X

Let Vx=u

:F_dx—du

or dx=2udu.

1
= —dx
2U

Also, when x=0, u=0 and x=9, u=3.

Hence,
3 2u
I'= f 1+u
3 u+1-1
2 (f 1+u du)
= Z(f0 du — f du)

I =2ul} - loge(1+u)|8
=6 — 2log.4
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=6 —4log,2
(Using logea® = b log,a)

Q42

Let

I = fol x3V1 + 3x*dx
Let 1+3x*=t

= 12x3dx=dt.

Also, when x=0, t=1 and when x=1, t=4.

1 4
I=—[ Vtdt

1 2 3t 7
= —X-t2 = —
1273 | 18
Q43
Let
1 1-x2
I'= fo (1+x2)2
Let
;11
"= fo (rx2)z X

Let x=tan t

= dx=sec?tdt.
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Also, when x=0, t=0 and when x=1, t =
Hence,
T sec?t

I'= [3

— Jo (1+tan?t)?
44
= [#cos?tdt

Using , we get

1+4+cos2t
cos’t =
2
T
— (14cos2t
I fo ( 3 )dt
T T
. E 4 sin2t|a
2l 4 o
. T+2
8
Let
T B
"= (1+x2)2 e
1 X
= X
fo SEANTEPEY &
1 X 1 X
=X Jo a4 - J, ez ) dx

Let 1+x%=t = 2xdx=dt.
When x=0, t=1 and when x=1, t=2.

w121 2 (3 /zdt)dt
' = t_lxzflﬁdt_fle
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Vt—1 1 2 2 dt
- +.f
2 thq 1

= ——X
4t\VE—1

1 fz dt

T 4 1 4tt—1

Substituting t=1+x>
= 2xdx=dt.
When t=1, x=0 and when t=2, x=1.

1 2xdx

rr __ = o
I"= 4 fO 4x(1+x2)
= — 24 tan x|}

4 4
_ 2
8
Hence,

T+2 T—2
= e
Q44
Let

2 1
I=] e
Let x=sect

= dx=sec t tan t dt.

Also,

when x=1, t=0 and when x=2, t = g
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Hence,
2 secttant
I =3 dt
0 (sect+1)Vsec?t—1
_ % sect
— Jo (sect+1)
T
= (37—
0 (1+cost)
Using

1+ cost = 2COSZ(§)

we get
I = %fogsecz (%) dt

T

3

0

t
= tan-
2

L
V3

Q45
Let

T mw .
I = [Z(Vtanx + Vcostx)dx = g% dx

Let sin X- cos x=t
= (cos x + sin x)dx=dt.
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Also, t*=(sin X — cos x)?
=sin?x+co0sZx-2sINXcosx
=1-2s1nXCcosx

or

2

Sinxcosx =

Hence

I_

VI [t
Let t=siny

= dt=cos y dy.
Also, when t=-1,

T

y=-3

and when t=1, .

T

y =3

_ > cosy
I'= Zf \/1 sin?y dy

= Zf_EEdy = mv2
2

Q46
Let
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_ f3 2—X dx
2 V5x—6-x?

Let,

2—x=a—d(5x—6—x2)+b
dx

=-2ax+5a+b

Hence -2a=-1 and Sa+b=2.

Solving these equations,

we get and .

1
a=-—-
2
1

b=-—
2
We get,

1,3 —-2x+5 1 .3 1

S iy vy
2Y2 \/5x—6—x2 272 \/5x—6—x2
Let

;3 —2x+5
"= fZ V5x—6—x2 &

Let 5x-6-x°=t
= (5-2x) dx=dt.
When x=2, t=0 and when x=3, y=0.

I dx

Hence

r 01 .
I—foﬁdt—o
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( Since f;f(x)dx =0)

Let,

[ = fnz cosx _dx

" (eos(D)eun()

cosx = cos? (g) — sin? (g)

_ (2 cos() sin(;ﬁ) x
-5 (o))
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Let

cos (£) 4 sin (2) = ¢
:%(cos (2) - sin(Z )) dx = dt

Also, when , x = %
t = cos (8) + Sln( ) = a(let)

andwhen,tzﬁ,xz%

1= V22 g

a t2

1
_Zx_
t

Q48
Let

W=

I = fO(E) x?sin(x3)dx
Let x°=t
= 3x’=dt.

1
Also, when x=0, t=0 and when , t = % = (E)S
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Hence,

1 =
I = §f02 sin(t)dt

VA

2

0

-1
= —cost
3

1 1
=50~ D=3

Q49
Let

2 1
I'= fl x(1+1l0gex)? dx

Let

1+log.x =t

= ldx = dt
X

Also, when x=1, t=1 and when x=2,
t=1+1log,2

Hence

. 1+log_e2i
1=/ —dt

t 1

1
1+loge2
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loge2
- 1+loge2
Q50
Let

t T
cosecxco x >  COSX

[ = [2 = |[f———dx

J% 1+cosec? x J% 1+sin?x

Let sinx=t

= cos x dx=dt.

Also, when , t—l =z
2’ 6

and when , t=1, x = %

11
I=] e

2

= tan~'t|i
2

=tan 11— tan™! (%)

1
— tan~1 (2
145
_ -1 (1
= tan™" (3)
(Using )

_b
tan la — tan™1b = tan™1 (a—)
1+ab
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Exercise 16 C
Ql

1 T 2C0S8X

Y=l

0 sinx+cosx

dx

T . .
1 fE COSX+cosx—sin x+sin x
270 sin x+cos x

T .
1 /= cCoOS X—SIn x
==f21+———dx
270

sin x+cos x

:% ((X)%-F g cosx—sinxdx)

0 sinx+cosx
Let,sinx + cos x =t
= (cos X — sin X) dx = dt
Atx=0,t=1
Atx=m/2,t=1

y=%(§+f11 %dt)

_ 1. 1
y—2(2+(1nt)1

y = T
4
Q2
= fon/z (Vsin j-il-n\;ccosx) x...(1)
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Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx

/ in(G=x)
y = fon/z sin(;-x iy
(\/sin(%—x)+\/cos(%—)x)

_ fn/z \Vcos x dx (2)

0 (Vcos x+Vsinx) :

Adding eq.(1) and eq.(2)

/2 Vsin x 2
2y =j dx+j
0 0

(\/sin X ++cos x)

_ fn/z Vsin x++/cos x
—Jo (WVsinx+Vcos x)

= fon/z 1dx

= (x)?

y=3

Q3A

3x

y =[5 dx (1)

sin3x+cos3x

Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx

Class XIllI www.vedantu.com

\ edantiL

VCOS X

(Vcos x + Vsin x) dx

RS Aggarwal Solutions




\ edantiL

= [T/ i o) IR
~Jo sm3(——x)+cos3(——x)

_(m/2  cos3x
y = fO sin3x+cos3x dx ...(2)

Adding eq.(1) and eq.(2)

_(m/2  sindx m/2 _ cos’x
2y = fO sin3x+cos3x dx + fO sin3x+cos3x ax
_ (m/2sin3x+cos3x
— Jo  sin3x+cos3x ax
_[T/2
= [, " ldx
2y = (1)}

I
Y =3
Q3B
_(m/2  cos3x
y = fO sin3x+cos3x arte=(1)

Use King theorem of definite integral
b b
J, fG)dx = | f(a+b—x)dx

y = fOTC/Z Cos3(§—x)

sin3 (E—x) +cos3 (E—x)
2 2

dx ..

Q)
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3x

_ [T/2 sin
y = fO sin3x+cos3x ax
Adding eq.(1) and eq.(2)
_(m/2  cos3x m/2__ sin’x
2y = fO sin3x+cos3x dx + fO sin3x+cos3x

7 _fn/20053x+sin3x
y 0 sin3x+cos3x

2y = fon/z 1dx

2y = (x)?

T

Yy=3

Q4A

y = [T7 S g (1)

sin’x+cos’ x

Use King theorem of definite integral

fff(x)dx = f;f(a +b —x)dx
sin7(§—x)

_[T/2
Y= fo sin7(§—x)+cos7(§—x) dx

y = [T? 5% gy (2)

sin’x+cos’ x

Adding eq.(1) and eq.(2)
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7 7
2}7 _ fon/z sin’x dx + fn/z cos’x

sin’x+cos’x 0 sin’x+cos’x

/2 sin’ x+cos’ x d

2y = |,

2y = fon/z ldx

sin’x+cos’x

2y = (x)?

_r
Y =1
Q4B

y = [T7 L5 __ g (1)

sin*x+cos*x

Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx

T
cos4(——x)
4

_[T/2
Y= fo sin4(§—x)+cos4(§—x) &

y = [T? gy (2)

sin*x+cos*x
Adding eq.(1) and eq.(2)
2y = f0n/2 sin“c;iz;s‘*x dx + fOn/z sin:;izis“x
0=
2y = fon/ “1dx
Class XlI www.vedantu.com
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2y = (x)?

-]

Q5
y = [T7 X g (1)

sin® x+cos* x

Use King theorem of definite integral

b b
J, fG)dx = [ f(a+b—x)dx
_ fﬂ/z COS4(§_x)
Y= sin4(§—x)+cos4(§—x)
/2 in*
Y= fOﬂ sinil-:lc;cs‘*x BIE 2)

Adding eq.(1) and eq.(2)

dx

m/2  cos*x /2  sin*x
2y = |, dx + |,

sin*x+cos*x

sin*x+cos*x

7 _fn/z cos*x+sin*x
y 0 sin%*x+cos*x

2y = fon/z ldx

2y = (x)}

VA
y=3
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1

y = fon/z 1coszx —dx .. (1)

sin4x+cos4x

Use King theorem of definite integral

fff(x)dx = f;f(a +b —x)dx

/2 cosz(g—x)
= d
’ fo sin%(g—x)+cos%(§—x) g

m/2  sin4x
y =, 1 o ... . (2)
sin4x+cos4
Adding eq.(1) and eq.(2)
L i
/2 CoS4Xx /2  Ssin4x
2y =Jy ——dx+ [ T ——dx
Ssin4x+cos4x sin4x+cos4
L 4
/2 coS4x+Sin4x
2y = |, 7 T dx
sin4x+cos4x

2y = fon/zldx

2y = (x)}

VA
y=3
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Q7

3

/2 sin2x
y=J 3 57— dx
sin2x+cos2x

Use King theorem of definite integral

fff(x)dx = f;f(a +b —x)dx

3

y = fon/z 3 Sini(g—xz

sinE(E—x)+cosf(E—x)
2 2

dx

=
cos2x

/2
Y= fo £ 3
sin2x+cos2x

Adding eq.(1) and eq.(2)

3 3
/2 sin2x /2 coS2x
zy - fo 3

dx

—dx + | 3 3
sin2x+cos2x sin2x+cos2x

3 3
/2 sin2x+cos2x

2y = fo S 3
Sin2x+cos2x

2y = fon/zldx

dx

2y = (x)}
VA

y=3

Q8

/2
y=J,
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Use King theorem of definite integral
b b
J, fG)dx = | f(a+b—x)dx

y = fn/z sinn(g—x) dx

sinn(g—x)+cos"(§—x)

(/2 cos"x
Y= fO sin™x+cos™x ax ........ (2)
Adding eq.(1) and eq.(2)
_(m/2 sin™x /2 cos™x
- f sin™x+cos™x dx + fO
. fn/z smnx+cosnx dx
sin™x+cos™x
2y = fon/ “1dx
2y = (x)g
T
Yy=3
Q9
y fz \j COSXX
5 sinx do (1)

0 sinx+cosx

Use King theorem of definite integral
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fff(x)dx = fbf(a+b — x)dx

> sm(——x) d
0 sm(__x)ms(g_x) g

CoSXx

02 sinx+cosx dx ... (2)
Adding eq.(1) and eq.(2)
2 _ fn/z sinx +fn/2 coSx
smx+cosx sinx+cosx

2y

fn/z sinx+cosx

dx

sinx+cosx
2y = fon/z ldx
2y = (x)}

Y[
y=3

Q10

cosx

T[ / 2 sinx
sinx cosx

cosx | sinx

_ fn/z cosx dx .. .. (1)

sinx+cosx

Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx
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_ fn-/z COS(E—X) dx

sm(;—x) +COS(E—X)

T/2  sinx
- f sinx+cosx - (2)
Adding eq.(1) and eq.(2)
2 . fn/z cosx x + fn/z sinx
smx+cosx sinx+cosx
2 _ fn/z sinx+cosx i
sinx+cosx
2y = fon/ *1dx
2y = (x)g
T
y=3
Q11
y fz smx
5 cosx dx (1)

0 sinx+cosx

Use King theorem of definite integral
fff(x)dx = fbf(a + b — x)dx

y = fn/z cos(E—x) dx

sm(;—x) +COS(E—X)
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w/2  sinx
- f m ......... (2)
Adding eq.(1) and eq.(2)
T/2  cosx /2  sinx
2 - f sinx+cosx dx + fO sinx+cosx

/2 sinx+cosx
2y = [,

sinx+cosx

2y = fon/zldx

2y = (x)}
_T
Y =3
Q12
y = f_ cosx
sinx

2————dx........(1)

0 sinx+cosx

Use King theorem of definite integral

fff(x)dx = fbf(a+b — x)dx

_ fn-/z sm(z—x) dx

sm(;—x) +COS(E—X)

mT/2  cosx
= f m dx ... ... (2)
Adding eq.(1) and eq.(2)
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2}7 _ fon/z sinx dx _I_fn/z coSsx

0 sinx+cosx

sinx+cosx

/2 sinx+cosx
2y = ——dx
y fO sinx+cosx

2y = fon/zldx

2y = (x)}

VA
Yy=3

Q13

L
— (2
y = fo sin3x dx
1+ 3
CcoS X
n/2  cos3x
= dx ........(1
y fO sin3x+cos3x ( )

Use King theorem of definite integral

fff(x)dx = f:f(a + b — x)dx

_ (o/z___cos*(Gx)

Y= fo sin3(§—x)+cos3(§—x) L
_(m/2  sindx

Y= fO sin3x+cos3x Ax oo @)

Adding eq.(1) and eq.(2)

3 .
2}7 _ fon/z coS°x dx + fn/z sin

0 sin3x+cos3x

sin3x+cos3x

3x

7 _fn/20053x+sin
y 0 sin3x+cos3x
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Y = fz cos3

sm3

_ fn/Z sin3x

sin3x+cos3x

Use King theorem of definite integral
b b
J, fG)dx = [ f(a+b—x)dx

y = fn/z sin3(§—x) Ix

sin3 (E—x) +cos3 (E—x)
2 7

_(m/2  cos3x
- f sin3x+cos3x o (2)
Adding eq.(1) and eq.(2)
_(m/2  sindx m/2  cos3x
o f sin3x+cos3x dx + f sin3x+cos3x dx

3x

2y dx

fn/z sin3x+cos
sin3x+cos3x

2y = fon/zldx

2y = (x)}
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—
Yy =1
Q15
y = fOE 1sinx dX
1+ CcoSx
_[T/2 Vcosx
- fO (Vsinx++cosx) - (1)

Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx

COS(TE X)
2

(\/sin(g—x) +\/cos(§—x)

Vsinx

(Vcosx++/sinx)
Adding eq.(1) and eq.(2)
2}7 _ fn/z Vcosx

= fon/ ? dx

/2
= [T

o L fn/z Vsinx

0  (Vsinx++cosx) 0  (Vcosx+Vsinx)

fn/z Vsinx++vcosx
0  (Vsinx++/cosx)

2y =

2y = fon/zldx

2y = (x)}

T

Y =7
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Q16

COoSX

T .
- sinx
= |2 dx
y f 0 cosx
1+

sinx

. fn/z \Vcosx dx . (1)

—Jo  (Vsinx+Vcosx)

Use King theorem of definite integral
fff(x)dx = fbf(a +b —x)dx

CcoS ——X)

fn/z Vsinx d (2)

— Jo (Veosx+vsinx) T

Adding eq.(1) and eq.(2)

= 12 dx

Vsinx

x+fﬂ/2

_(T/2 Vcosx
2y = fO (Vsinx++cosx)
_ fn/z Vsinx++/cosx
—Jo (Vsinx++cosx)

2y = fon/zldx

2y = (x)}

VA
y=3

0 (Vcosx+vsinx)

www.vedantu.com
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Q17
y — J‘OE COS.x dx
L+ o5
_ [T/2 Vsinx
- fO (Vsinx++cosx) ax ... 1)

Use King theorem of definite integral

fff(x)dx = f;f(a +b —x)dx

— fTL'/Z sin(g—x) dx
0 <\/sin(§—x)+\/cos(§—x)>
_[T/2 Vcosx
- fO (Vcosx+Vsinx) -
Adding eq.(1) and eq.(2)
_(Tt/2 Vsinx /2 Vcosx
2y = fO (Vsinx++cosx) Bz st fO (Vcosx+sinx)

2y =

fn/z Vsinx++/cosx
0 (Vsinx++vcosx)

2y = fon/zldx

2y = (x)}

T
4

y:

Q18
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— sinx—cosx
dx .....(1)
0 1+sinxcosx

Use King theorem of definite integral
fff(x)dx :fbf(a + b —x)dx

% sm(——x) cos(;—x)

0 1+sm(5—x)cos(§—x) dx

f_ cos—sinx dx .....(2)

1+cosxsinx
Adding eq.(l) and eq.(2)
T .
sinx—cosx — CcOoSXx—Ssinx
2 dx + |2 — dx
0 1+sinxcosx 0 1+cosxsinx
T sinx—cosx+cosx—sinx
2y = |2 dx
1+cosxsinx
— (2
2y fo 0 dx
y=0
Q19

y = folx(l — x)°dx

Use King theorem of definite integral
fff(x)dx = f;f(a + b —x)dx

y = fol(l — X)XSdX

y = f01x5 — x%dx
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y = foz xV2 — xdx
Use King theorem of definite integral
fff(x)dx = f;f(a + b —x)dx
y = Jy 2~ x)Vxdx
2, E 3
y = [, 2x2 — x2dx
2

(+5-%)
y=\25—=%
N

_ 82 8V2 _ 16V2
Y= 5 15

Q21
y = fonx cos’x dx ....(1)
Use King theorem of definite integral

fff(x)dx = f;f(a + b — x)dx
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y = fon(n — x)cos?(m — x)dx
y = fon mcos?x — xcos?xdx ... ... (2)
Adding eq.(1) and eq.(2)
2y = fon xcos?sdx + foﬂ mcosx — xcos*xdx

2y = fon mcos?xdx

_ T T 1+cos2x
y=3l, —

T (x . sin2x\T"
—_—
2 \2 42 Jg

T (T . SIN2T T2
e -2
2 \2 4 4

dx

Q22

fo xtanx

dx ....(1)
Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx

_ fn (mr—x)tan(m—x)
0 sec(m—x) cosec(m—x)

secxcosecx

dx

—(mr—x)tanx
fTL'

dx

—Sec x cosec x

T ttanx—xtanx
y =,

dx ....(2)

Secx cosecx

Adding eq.(1) and eq.(2)
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_ fTL' xtanx fTC ntanx—xtanx
0

Secx cosecx 0 secxcosecx

. fn ttanx
0 sec x cosec x

smx

. f cosx

COS.X sinx

T T 1—CcoS2x

y=5Jy— dx

2

_n(x sian)”
Y =3\2 4 )

_n(n sinZn) _ m?
Yy =35\3 4 T4

Q23

COS X

2————(x....(1)

0 sinx+cosx

Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx

T
L) cosz(z—x)

— (2
Y fo sin(g—x)+cos(§—x) dx
sin?x
02 sinx+cosx dx .....(2)
Adding eq.(l) and eq.(2)
5 cos’x cos?x do + % sin?x

0 sinx+cosx 0 sinx+cosx
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[ X
0 sinx+cosx

2y = \/_fo sm( 4)

y = %fgcosec (x +%) dx

= gt nfoee () o (49

— L
Y=z

_ 1 V2+1

~ vz a1

1 2 1
y=55n(2+1) ==in(2+1)

Q24
xsinx

T
t — COSX dx

fo L _icosx

cCoSsx
T xsinx
f 14+cos? x (1)

Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx
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T (m—x)sin(m—x)
— f() dx

1+cos?(m—x)

y fTL' TSIinx—xsinx dx o (2)

1+cos?x
Adding eq.(1) and eq.(2)

T xsinx T TSINX—XSinx
=Js dx + |, d

1+cos?x 1+cos?x

fTL' sinx

1+cos? x

Let,cosx=t

= -sin X dx = dt

Atx=0,t=1
Atx=m t=-1
T —1 1
y__zfl 1+t2dt
y == (tan ')y’
y = —=(tan™1(—=1) — tan"11)
7'[2
Yy=7
Q25
T XxSinx
f 1+smx """ 1)

Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx
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_ fn (r—x)sin(m— x)d

—Jo 14sin(m—x)

fn Tsinx xsn.lx dx . (2)
1+sinx 1+sinx
Adding eq.(1) and eq.(2)
fn xsinx fn TSsinx . xsinx
1+smx 0 1+4sinx 1+sinx
T r(sinx+1-1)
Zy f 1+sinx
- _f 1+smx
_ _f 1 —sinx dx
cos?x
y——f 1 —sec x+col:xxdx
Let,cosx =t
= -sin x dx = dt
Atx=0,t=1
Atx=m t=-1
T 11
y = E((x — tanx)§ — fl t—zdt)

y = %(n — tanm — (— %);1)

y=2-n=n(:-1)

Q26
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y= [ ——==dx....(1)

1+sin?x

Use King theorem of definite integral
b b
J, fG)dx = | f(a+b—x)dx

y = fon (r—x) dx

1+sin?(m—x)

T m T
y = fO 1+sinx  1+sin2x dxi=--(2)
Adding eq.(1) and eq.(2)
T X s U X
2y = fo 1+sin2x fO 1+sin?x  1+sinZx
_ T (T 1 d
Y= 270 1+sin?x X

1

—_ T M _cos?x
Yy = 2J0 1+sin2x dx

cos?x
T m sec?x
y = 270 sec?x+tan?x
We break it in two parts
T m sec?x
y = 270 sec?x+tan?x

Let,tanx =t

= sec’x dx = dt

Atx=0,t=0
Atx=m t=0
w0 1

Y =35Jo Tiae2
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We know that when upper and lower limit is same in definite
integral then value of integration is O.

So,y=0

Q27

y f2 COS .X' x

stx

2

y = foglogﬂdx

2sinx cosx

y = J2log G cotx) dx .....(1)

Use King theorem of definite integral

fff(x)dx = f;f(a + b — x)dx
= foglog ( cot (— — x)) dx

= J2log G tanx) dx .....(2)
Adding eq.(1) and eq.(2)

fz log ( cotx) dx + fZ log ( tanx) dx
1 0~ 1
y = —fZ log (— cotx tanx) dx [Usecotxtanx = 1]

:—leog()dx
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X

y:fo (1+x)(1+x2) dx

Let,x=tant
= dx = sec’t dt
Atx=0,t=0
Atx=o0,t=m/2

T
= tant

= |2 —sec?t dt
0 (1+tant)(1+tan?t)

> tant

0 (1+tant)

sint

2 dt .....(1)

0 (cost+sint)

Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx

y = fn/z sin(g—t) dt

. T T
sm(;—t)+cos(5—t)

. fn/z cost dt (2)

sint+cost
Adding eq.(1) and eq.(2)
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2}7 _ fon/z sint dx_l_fn/z cost

sint+cost 0 sint+cost

2 _fn/ZSint+cost
y = 0 sint+cost

2y = fon/zldx

2y(x)?

Yy=3

Q29
Let,x=asint

= dx=acostdt

Atx=0,t=0
Atx=a,t=m/2
T a cost
= |2 dt
y fO a sint+va2—a?2sin?t
T cost
= |2———dt
y fO sint+cost
T . .
1 r—cost+cost—sint+sint
y=-J2 . dt
270 sint+cost
1 T cost—sint
=21+ 2"
y 2 fO sint+cost

y _ %((t)g + Ecost—smt dt)

0 sint+cost
Again, sint+ cost=z
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= (cost—sint) dt=dz
Att=0,z=1
Att=n/2,z=1
1/ 11
=3 G+ 1 5 dz)

1
y=>G+Un2)j
y:
Q30

INIEREN

R
y = me=dx....(1)

Use King theorem of definite integral

2 fdx = f” A

fO va— x+\/x (2)
Adding eq.(1) and eq.(2)

__ra Vx Vva—x
2y = |, \/§+\/ﬁdx+fo e 0

2}7 _ foaﬁh/a—xd

Va—-x+x X
1 ra
y - Ef() dx
1
Yy =3 (x)g
_a
y=3
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Q31
y = fon sin®xcos3xdx ..... (1)
Use King theorem of definite integral
fff(x)dx = f;f(a + b —x)dx
y = fon sin®(m — x)cos3(r — x)dx
y = — fon sin2 xcos3xdx .....(2)
Adding eq.(1) and eq.(2)
2y = fon sin?xcos3xdx + (— foﬂ sin?xcos3xdx)

y=0

Q32
y = fon sin®™xcos®™ 1 xdx ..... (1)

Use King theorem of definite integral

fff(x)dx = f;f(a +b —x)dx

y = fon sin®™(m — x)cos*™ 1 (r — x)dx

y = — fon sin*Mxcos®™tlxdx ....(2)

Adding eq.(1) and eq.(2)

2y = fon sin?Mxcos?™* xdx + (— foﬂ sin?Mxcos?™*1xdx)
y=0
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Q33

Let,sinx +cosx=t
= cos X —sin x dx = dt
Atx=0,t=1
Atx=m/2,t=1

y = fll —logt dt

\ edantiL

We know that when upper and lower limit in definite integral is

equal then value of integration is zero.

So,y=0
Q34

y = fglog(ZSinx cosx)dx
y = J2log2 + log sinx + log cosx dx
Let,
I = [2logsinx dx ....(1)
Use King theorem of definite integral
fff(x)dx = f;f(a + b —x)dx
T . T
I = [ logsin (E — x) dx
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I = [2logcosx dx .....(2)
Adding eq.(1) and eq.(2)
21 = fon logsinx dx + fon logcosx dx

2] = fOE log Zsinzcosx dx

21 = [2logsin2x — log2 dx

Let, 2x =1t
= 2dx=dt
Atx=0,t=0

Atx=mn/2,t=m
21 = lfglo sint dt — = log2
2Jo 09 2 09
21 = Efglo sinx dx —=log?2
270 g 2 9
2 =1 = glogz
n _ -
I = [2logsinx dx = —~log2
Similarly,
JZ logcosx dx = —%logz
y = J2log2dx + [?logsinx dx + |2 logcosx dx

y = —glogz
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y = —glogz

Q35

y = fon xlogsinx dx ..... (1)

Use King theorem of definite integral

fff(x)dx = fobf(a + b — x)dx

y = fon(n — x)logsin(m — x)dx

y = fon nlogsinx — xlogsinxdx ... ... (2)

Adding eq.(1) and eq.(2)

2y = fon xlogsinx dx + fon rlogsinx — xlogsinx dx

y = %fon logsinx dx

y = 2%Tfoglogsinx dx .....(3)
Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx

y=m f(? logsin (g — x) dx

y =m [2logcosx dx .....(4)
Adding eq.(3) and eq.(4)

\ edantiL
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T

NI=|

(

Zsmx cOoSX

2y =m (fglogsian — log? dx)

Let, 2x =1t
= 2dx=dt
Atx=0,t=0

Atx=m/2,t=m

2y = gfoglogsint dt — 7%Zlogz
2y = %ﬂfon logsinx dx — 7T?Zlogz
2y =y — 7T;lo(gZ

2
y = —%logz

Q36
y = fon log(1 + cosx)dx .....(1)

Use King theorem of definite integral
b b

J, fG)dx = | f(a+b—x)dx

y = fon log(1 + cos(m — x))dx
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y = fon log(1 — cosx)dx ... ... (2)
Adding eq.(1) and eq.(2)
2y = fon log(1 + cosx)dx + fon log(1 — cosx)dx
2y = fon logsin®x dx
y =2 foglogsinx dx ... ... (3)
Use King theorem of definite integral

fff(x)dx = f;f(a + b —x)dx
y = Zfoglogsin (g — x) dx

y =2 J2logcosx dx ......(4)
Adding eq.(3) and eq.(4)

2y =2 (fOE logsinx dx + [2logcosx dx)

2Sinxcosx
dx)

2y = Z(f()?log

2y =2 (fOE logsin2x — log?2 dx)

Let, 2x =1t

= 2dx=dt
Atx=0,t=0
Atx=m/2,t=mx
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2 = . 21
2y = Efoz logsint dt —log2

2y = %fOE logsinx dx — 2%Tlogz

2y =y —mlog2
y = —mnlog?2
Q37
z sinx Ccosx
Y= fOZ log (cosx T sinx) d

1

. dx
SINXCOSX

y = 3 log
y = — (fog logsinx dx + foglogcosx dx)
Let,

I = f(? logsinx dx ... ... (1)

Use King theorem of definite integral
fff(x)dx = f;f(a +b —x)dx

I = f(? logsin (g — x) dx

I = f(? logcosx dx ... ... (2)

Adding eq.(1) and eq.(2)
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21 = [2logsinx dx + [? logcosx dx

2] = fOE log 2sinxcosx dx

2

21 = [2logsin 2x — log2 dx

Let, 2x =1t
= 2dx=dt
Atx=0,t=0

Atx=m/2,t=m
1 = . T
21 = Efoz logsint dt — - log2
21 = Efglogsinx dx — log2
270
21 =1 —%logz
I = [2logsinx dx = —%logz
Similarly,
JZ logcosx dx = —%logz
y =— (fOE logsix dx + fglogcosxdx)

y = %logz +§logz

y =mlog?2
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Q38

y = f_8 O (1)

cosx+sinx
Use King theorem of definite integral
fbf(x)dx = f;f(a + b —x)dx

COS(3TE+TE x)
8 8

y fﬂ' T 3w T
o sm( +——x)+cos(?+§—x)

dx

y = f— dx .....(2)

sinx+cosx
Adding eq.(1) and eq.(2)

CcoSsXx f s sinx

3_71'
2y = fzg
8

3w
f? sinx+cosx

sinx+cosx = smx+cosx

dx

i .
3 sinx+cosx

3

2y = [* 1dx
8

3

2y = (X)7
8

2 _37'[ T T
Y =8 T8 38

Q39
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fg Jcosx
Vsinx++/cosx

Yy =

Use King theorem of definite integral

fff(x)dx = f;f(a + b — x)dx

r \/ cos(3+%—x)
(o)

y = fg Vsinx dx .....(2)

dx

(Vcosx+sinx)
Adding eq.(1) and eq.(2)
2 Vcosx Vsinx
2y = f (\/smx+\/cosx) Iy fn (Vcosx++sinx)
s Vsinx+vVcox
2y = f (Vsinx++cosx)
2y = ff 1dx
6
2y = (%)}
6
_
Y =1
Q40
Y= f— ZCOSZ;C
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1 31T

_ 4 2X
== sec =dx
zf% 2

31T

tanx\ 4,

_1 2 *
y—E 1

2 /T

4

31T T
y = tan— — tan —
8 8

y=(W2+1)-(V2-1)=2

Q 41

Use King theorem of definite integral

fff(x)dx — f;f(a + b —x)dx

% 1+sm(%n+——x) X

31T

V. TT—X
y = [* ———dx ... (2)
Adding eq.(1) and eq.(2)

31T 31T
T mT—X
Zy fE 1+sinx T f% 1+sinx dx
- _f— 1+smx
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1 sinx
_fn ] dx
— 1+smx 1-sinx

__f4(1 smx)d

- cos?x

31 _
sinx

_TTra 20
y—zf% sec’x — ——dx
Let,cosx =t
= -sin x dx = dt

_ y
A'[X—7'I:/4,t—\/§
_ _ =2
Atx—3n/4,t—ﬁ
31T 1
y = ((tanx)n +f1‘/_ dt)
2

1

0 3w /0 -1\ 2
y = (tan— —tan_ + (T)

ﬁl**sl

y=2(-1-1+v2++v2) =n(v2 - 1)

Q42

_ (e Vx
y = f% s dx (D
Use King theorem of definite integral
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fff(x)dx = f;f(a +b —x)dx

saa
- f_ \/ﬁ+\/_ i
Y= f \/ﬂ+\/_
Adding eq.(1) and eq.(2)
2y = fa\/_+\/\/_ﬂdx+f gﬁ x
2y = f \/\/;L;/i_\/fd
== o 1dx

Yy =13

Q43
_tE
1 \5x+x X

Use King theorem of definite integral

[Jf@) = [ f(a+b—x)dx
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=f4m

1 Varicaida &%
4 V5—x
=) T
Adding eq.(1) and eq.(2)
Vx V5—x
2y = e+ L e
2 f4\/_+\/5 X
Y= )i otvx
y = Efl 1dx
1
y = E(X)Lf
3
Yy =73
Q44

Use integration by parts
d
[IxIdx=1[1Idx— | El(fll dx)dx

y = xf cotx dx—f %x(f cotx dx)dx

T

y = (xlogsinx)g - fOE lOgSinx dx
Let,
I = [2logsinx dx ......(1)

Use King theorem of definite integral
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b b
J, fG)dx = | f(a+b—x)dx
I = [2logsin (g — x) dx

I = [2logcosx dx ... (2)
Adding eq.(1) and eq.(2)

21 = [2logsinx dx + [? logcosx dx

2sinxcosx
2

21 = [2log dx

21 = [2logsin2x — log2 dx

Let, 2x =1t
= 2dx=dt
Atx=0,t=0

Atx=n/2,t=mx

lelfglo sint dt —=log2
20 109 209

legfglo sinx dx — =log2
2J0 109 209

ZI:I—glogZ

I = [2logsinx dx = —%logz

T

y = (xlogsinx)g - fOE lOgSinx dx
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y = %logsin% — (—%logZ)

yz%logz

Q45

Let,x =sint

= dx =cos t dt
Atx=0,t=0
Atx=1,t=mn/2

. _1 .

Sin sint

. cost dt
sint

y=[2

tcost

y=[2

sint

y = fog 1cott dt

Use integration by parts
[Ix1dt=1[1dt—[<I(fIIdt)dt

y =t [ cottdt — [ =t ([ cott dt )dt

T

y = (tlogsint)? — [Z logsint dt
Let,
I = [2logsintdt......(1)

Use King theorem of definite integral
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b b
J, f@®dt = [ f(a+b—t)dt

I = fon logsin (g — t) dt

I = [2logcostdt .......(2)

Adding eq.(1) and eq.(2)

21 = [2logsint dt + |2 logcost dt

2sintcost

dt

21 = [2log

21 = foglogsinZt — log2dt
Let,2t=12z

=>2dt=dz

Att=0,z=0
Att=n/2,z=n

1 ,m . T
ZI_Efo logsinz dz — — log2
legfglo sinz dz = =log?2

2Jo 0F > 09

21 =I—§logz

I = [2logsinx dz = —%logz

T

y = (tlogsint); — [Z logt dt

Class XIllI www.vedantu.com

\ edantiL

RS Aggarwal Solutions




y = %logsin% — (—%logZ)

yz%logz

Q46
Use integration by parts

[Ix1dt=1[11dt—[<I(fIIdt)dt

Vi d 1
y = logxfmdx — [ - logx (fmdx) dx
-1
y = (logxsin~1x)§ — fol Smx = dx
-1

y = _folsmx xdx
Let,x =sint
= dx =cos tdt
Atx=0,t=0
Atx=1,t=mn/2

T
y = — fOZ Smsmstmt cost dt

Z tcost
y==- 02 sint dt

y = — J2 tcott dt

Use integration by parts

\ edantiL
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[Ix1dt=1[11dt—[<1(fIIdt)dt
y = —(t [ cott dt — ([ cott dt) dt)

VA

y =— ((tlogsint)g — fog logsint dt)
Let,

I = f(?logsint dt .....(1)

Use King theorem of definite integral
[7 f®)dt = [ fa+ b —x)dt

I = f(? logsin (g — t) dt

I = f(? logcost dt ... ... (2)

Adding eq.(1) and eq.(2)

21 = [2logsint dt + [2 logcost dt

2sintcost

dt

21 = [2log

21 = foglogsinZt — log2dt
Let,2t=12z

=>2dt=dz

Att=0,z=0
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Att=mn/2,z=mn

lelfglo sinzdz — =log?2
2J0 109 209

legfglo sinz dz —=log?2
2J0 109 209

ZI:I—glogZ

I = [2logsinz dz = —%logZ

[

y = — ((tlogsint)g — J2logt dt)

y = —glogsing 1 (—%logZ)

y = %”logZ
Q47
Letx=tant

= dx = sec’t dt

Atx=0,t=0
Atx=1,t=mn/4
y = f_ lqﬂ_l;tant) ec2tdt

y = fozlog(l + tant)dt ......(1)

Use King theorem of definite integral
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\d edantiL
[7f@®)dt = [ fla+b—t)dt

y = fo%log (1 + tan (%— t)) dt

_ = 1-tant
Y= f04 lOg (1 T 1+tant) dt

z 2
Y= f04 lOg (1+tant) dt ..... (2)
Adding eq.(1) and eq.(2)

2y = [#log(1 + tant)dt + fOZlog(

1+tant)

2y:fozlog(1+tant)( < )dt

1+tant
2y = [+log2 dt

y=%log2

Q48
y = f_aax3\/a2 — x2dx ... .... (1)

Use King theorem of definite integral

[0 f®)dt = [ fla+b—t)dt

y = f_aa(a —a-x)3J/a% - (a—a—x)%dx
y = f_aa —x3Va? — x2dx .... (2)

Adding eq.(1) and eq.(2)
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2y = f_aax3\/a2 — x2dx + (- f_aax3\/a2 — x2dx )
y=0

Q49

y = f_nn sin”x + x1%%dx ... ... (1)

Use King theorem of definite integral

fff(t)dt = f:f(a + b — t)dt

y = ff sin”?(m—m—x) + (m—m—x)1%°dx

y = f —sin”®x — x1%°dx .....(2)

Adding eq.(1) and eq.(2)

2y = [* sinx + x1%5dx + (— [ sin”5x + x1%5dx)

y=0

Q50
= f_nn x12sinxdx ... ... (1)
Use King theorem of definite integral
b b
fa f®)dt = fa f(a+ b —t)dt
y = ffn(n — 1 —x)?sin’(r — m — x)dx
y = f_nn —x125in9x dx ... .... (2)
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Adding eq.(1) and eq.(2)

2y = f_”nxlzsingdx + (- f_nn x12sin%xdx)

y=0

Q51
We know that

X| =-x1n[-1, 0)
X|=x1n[0, 1]

0 1
y=J_,eldx+ [ elldx
0o _ 1
y=J_,e¥dx + [, e¥dx
y = (—e™)% + ()}

y=-(1-e)*+(e-1)

y=2e-1)
Q52
We know that

x+1| = -(x+1) in [-2, -1)
x+1| = (x+1) in [-1, 2]

y = f__zllx + 1|dx + f_zl |x + 1|dx
= — f__zl(x + Ddx + f_zl(x + 1)dx

Class XIllI www.vedantu.com

\ edanti,

RS Aggarwal Solutions




= (Fx)+ (F4)
=—(§—1—2+2)+(2+2—%+1)
=5

Q53
We know that

X —=5|=-(x-5)1n [0, 5)
X —5|=(x=5)in[5, §]
y = foslx — 5ldx + f58 |x — 5|dx

y = —fos(x— 5)dx+f58(x— 5)dx
y=—(5-5x), + (5-50),
y=—(2-25)+(32-40-2+25)

=17

Q54
We know that

lcos x| = cos x in [0, ©/2)
|cos x| = -cos x in [n/2, 31/2)

|cos x| = cos x in [37/2, 27|
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- = 21
y = J2|cosx|dx + [ ? |cosx|dx + [ |cosx|dx

3T

T
P 2 21
y = JZcosx dx — [z* cosx dx + [s= cosx dx
2 2

Y 3
y = (sinx)? — (sinx)? + (sinx)ix
2

y=(1-0)—1-1+(0+1) =4

Q55
We know that

|sin X| = -sin X in [-7/4, 0)

|sin x| = sin x 1n [0, /4]

0, . =,
y = f_%lsmxldx + [+ |sinx|dx

0 . T,
y=- f_%smx dx + [ sinx dx

[

y = —(—cosx)’x + (—cosx)g
4

= (-3)- ()2
Q56

y = [; f(x)dx

y = [FFO)dx + [} f(x)dx
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y:f122x+1dx+f23x2+1dx

y=(x2+x)§+(§+x)2

y=@A+2-1-D+O+3---2)==
Q57

y = Ji fO)dx

y = [ZFO)dx + [ f(x)dx

y = foz 3x% + 4dx + f: 9x — 2dx

— (3 2, (9x* %
y = (x +4x)0+( 5 2x)2

y=(8+8)+(72-8-18+4) =66

Q58
y = f04|x| + |x — 2| + |x — 4|dx

y = fozlxl + |x — 2|+ |x — 4|dx + f;lxl + |x — 2| + |x — 4|dx

y:fozx—(x—Z)—(x—4)dx+f24x+(x—Z)—(x—4)dx

2 4

y=(—x?2+6x) +(x72+2x)

y=(-2+12)+(8+8-2-4) =20

0 0
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Exercise 16D

Q1

f(x) 1s continuous in [0,2]

\ edantiL

fff(x)dx = limh Y-l f(a+rh),whereh = (b—a)/n

here h=2/n

[F(x + 4)dx = lim (2) zncd F2r/m)
= lim (2) 2723 () + 4

= lim (%) (("‘jl’(”’ +4(n — 1))

n

2 n?2—n+4n?-4n

= 1im 10 — (10/n)

n—->0o

=10

Q2

f(x) 1s continuous in [1,2]
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\ edanti
7 f(x)dx = lim R X3 f(a + rh), where h = (b — a)/n
here h=1/n o
J;(3x — 2)dx = lim m (=) $iZ3(3 + 32— 2)
lim () S223( 3+ 32— 2)

n—0oo
1 (n+3(n—1)(n))

2n

1) (2n2+3n2—3n)
n 2n

f(x) is continuous in [1,3]
fff(x)dx = lim h Y5 f(a + rh),where h = (b — a)/n
n—->0o

here h=2/n

o = o (275 (1+(2)
2

Il
[
=
Yy
| N
N—
Ng
=S
Il
OpR
N
NN
45
+
—_
+
|-[>
3
N—
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- i (Lot ot
i 2 (Aen o) 20 )
_ 71i_r)glo%((8113—12nz+4n)+6(§;13)+(12n3—12n2))
— %l_r)?o % (26n3—62:znz+4n)

— rll_r)ﬂlo (52n3—::3nz+8n)

= im (3) - () + () =268

Q4

f(x) 1s continuous in [0,3]
fff(x)dx = lim h}7'=) f(a + rh),where h = b — a/n
n—>00

here h=3/n

[262 + dx = lim ()Z (&)
= im ()22 ((5) +1)

= lim (7) ?6( -+1)
— lim 3 (9(n—1)(n)(2n—1) n Tl)

6n2

n-oon
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9(2n3-2n?2-n?+n)

(
G
(
(

+n)

Il
=
Slw

(18n3—27n2+9n)+(6n3))

6n2

Il
=
Slw

24n3—27n2+9n)
6n2

3

n
(723—81n2+27)
6n3

= lim (%) - (&) + 53)

Q5

f(x) 1s continuous 1in [2,5]
fff(x)dx = limh Y2} f(a + rh),where h = (b — a) /n
n—>00

here h=3/n

v - syie= i ()25 ((2+2)

n
- im Oz (s(2+2) -9

= lim (%) yn-13 (9n—’"22 + 4+ m) -5

n—-oo n
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— lim 3 27(n—1)(nz)(2n—1) +12n + 18n(n—1) . Sn)
n-oon 6n n
2_ — —
— lim 3 27(n n)2(2n 1) + 120 + 18n(n-1) Sn)
n—-oon 6n n

(
(

— lim %(27(2n3—2n2—n2+n)
(

18n(n—-1)
= > + 12n + — Sn)
n— oo 6n n
. 3 ((54n3-81n%+27n)+(42n3)(108n3-108n?)
= lim = i
n—oo n 6n

3 (204n3—189n2+27n)
6n2

) 612n3-567n%+27n
= lim

n—oo 6n3
= lim (55) - (5) + (53)
=102
Q6

f(x) 1s continuous in [2,5]
fff(x)dx = lim hY¥"Z; f(a + rh),where h = (b — a)/n
n—>00

here h=3/n
22 + 2x)dx = Jm (%) =0 ((3%))
= lim (2)xr23 ((3—,:)2 + %)
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3 9r2  6r
= lim (—) n—1 (— + —)
n—oo \n r=0 2 n
3
n

_ (n-1)(n)(2n-1) 3n(n—1)
- 1%1—>oo ( 6n? n )
n2-— — —

— lim 3(9( n)iZn 1) n 3n(n 1))
n-oon 6n n

— lim E(9(2n3—2n22—n2+n) + 3n(n—1))
n-oon 6n n

— _18n2

— lim 2 ((18n 27n +9n)2+(18n 18n ))

n—oo n 6n

[S—
P w
I

3 (36n3—45n2+9n)

n-oon 6n2

) 108n3-135n2+427n
= lim -

n—oo 6n

108 135 27

= lim ()= (57) + (52)

n—oo 6 6n 6Mn
=18
Q7

f(x) 1s continuous in [1,4]
fff(x)dx = limh "2} f(a + rh),where h = (b — a) /n
n—>00

here h=3/n

f (3x% 4+ 2x)dx = lim ( )Z?;c} ((1 +%))

n— oo
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— i 3\ yn-1 3r 2 3r
- i Q)2 (3(1+ ) +2(1+ )
— lim (3)ym-13 (2 o 3r
_Agrolo(n)zr=03(n2 t1+ n)+2(1+ n)
— lim 3 (27(n—1)(nz)(2n—1) 430+ on(n-1) 4 on 4+ 3n(n—1))

n—-oon é6n n
— lim 3(27(11 —n)2(2n—1) +En 4+ 12n(n—1))

n—-oon 6n n

3_9n2_n2 _

— lim 3(27(2n 2n2 n?+n) 450+ 12n(n 1))

n—-oon 6n n
_ 1. 3 ((54n3-81n*+27n)+(30n%)+(72n°-72n?)
- 111—r>rolo n ( 6n? )

: 156n3-153n%+27n

- 111—r>rolo ( 6n? )

6n3

9=+ 6
6 6n 6n

3
n
) 468n3-459n2+81n
= lim

Q8

f(x) 1s continuous in [1,3]
fff(x)dx = limh "2} f(a + rh),where h = (b — a) /n
n—->0o

here h=3/n

o + 5o = i (21587 ((1+2)

n
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Il
5.

— lim (4(n—1)(n)2(2n—1) e 7n(n—-1)
n—oo 6n n
2_ - —
— i 2 (4(n n)iZn 1) +6n + 7n(n 1))
n—-oon 6n n
3_ 2_.,2 _
 Ji 2 (ACn o) g, o)
n-oon 6n n
3_ 2 3_ 2 3
— lim E((Sn 12n +4n)+(422n 42n?)+(36n ))
n-oon 6n

[S—
P w

2 (86n3—54n2+4n)

n—-oon 6m2
) 172n3-108n2+8n
= lim -
n—oo 6n

= lim () - (55) + (5) =87

Q9

f(x) 1s continuous in [1,3]
fff(x)dx = lim hY¥"-; f(a + rh),where h = (b — a)/n
n—>00

here h=2/n
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[P + 5x)dx = lim (2)Spzd £ ((1+2))

= im ()33 (2(1+ %) +5(1+2))
- Jim ()51 (2 + 25+ Lr 5+ 22
- Jim (2)5153 (7 + 25 +22)

:

— i (8(n 1)(n)2(2n 1) 1 7n +9n(n—1))
n—oo 6n n
2_ b’ —
 Jim 2 (ARG | o | nCrn)
n-oon 6n n
3_ 2_.,2
— lim 3(8(211 Zn2 n?+n) + T+ In(n— 1))
n-oon 6n n
Y (16n3-24n%+8n)+(54n3-54%)+(42n3)
B Tll—l;l;lo n ( 6m2 )
. 2 (112n3-78n%+8n
B %l—l;rolo;( 6n2 )
) 224n3-156n%+8n
B %l—l;rolo ( 6n3 )
224 156 8
= lim (*2) - (o) + (g) =123
Q10

f(x) 1s continuous in [0,2]

fff(x)dx = lim hY"25 f(a+rh),where h= (b —a)/n
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here h=2/n

fo adx = lim (2) 723 £ ()
= lim (2) 232 ()
= lim (2) 2223 (%5)

= lim 2 (8(”-”2(”)2)

n—-oon 4n3
— lim 3(8(n2—2n+1)(n2))
n-oon 4n3
~ lim 3(8(n4—2n3+n2))
n-oon 4n3
— lim (16n4—32n3+16n2)
o n—oo 4n*
. 16 32 16
= lim (—) — (—) + (—2) =4
n—-oo \ 4 4an an
Q11

f(x) 1s continuous in [2,4]
[P fGOdx = lim hEP=3 f(a + rh), where h = (b — a)/n
n—oo

here h=3/n

[, (x? = 3x + 2)dx = lim (%) r=o ((2 " Z_T))

n—-oo

:,Plﬁlo(%) ;};3((2 +27’”)2—3(2 +%’”)+2)
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6n2 n

. 2 (4(2n3-2n%-n?+n) n(n—l))
o Al—rfolo n 6m2 T n

_ lim (8n3-12n2+4n)+(6n3 —6n2))
o n—-oon 6m2

[S—
P w
I

2 (14n3—18n2+4n)

n—ooon 6m2
_ Tll_r){}o (28n3—63;3nz+8n)
= lim (3) = (&) + (5) 1453
Q12

f(x) 1s continuous in [0,2]
fff(x)dx = limh Y2} f(a + rh),where h = (b — a) /n
n—>00
here h=2/n
2, {2\ wen1 e (27
Jy @ +xdx = lim (52723 £ ()

= lim (2) znzd ((Z?r)z * (z_”r)>
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- i () (542

— lim E(4(n—1)(n)(2n—1) n n(n—l))

n—-oon 6n2 n
_ 4(n?-n)(2n-1) n(n—l))
o 1£1—>oo n ( 6m2 T n

2 4(2n3—2n2—n2+n)+n(n—1)

= lim -
n—-oon 6m2 n )
.2 (8n3-12n%+4n)+(6n3-6n?)
= lim - >
n—-oon 6n
. 2 (14n3—-18n%+4n
= lim - >
n-oon 6N
) 28n3-36n2+8n
= lim 2
n—oo 6n
28 36 8
= lim () - (2) + (5)
n—oo \ 6 6Mn 6N
=14/3
Q13

f(x) 1s continuous in [0,3]

fff(x)dx = lim h}"Z; f(a + rh),where h = (b — a)/n
n—>00

here h=3/n

[0 (2x? + 3x + 5)dx = Mim (3) = (ﬂ)

n n

i Oz () +3(2) 49
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nz

2
= 1im () 3zt (B2 42 1 5)
n n
3
n

— lim (18(n—1)(nz)(2n—1) +9n(n—1) n 57’L)
n—oo 6n 2n

— lim E(lS(nZ—n)z(Zn—l) n In(n—-1) n Sn)
n—-oon 6n 2n

— lim 3(18(2n3—2n22—n2+n) N an(n-1) N Sn)
n—-oon 6n 2n

Y E((36113—54n2+18n)+(27n3—27n2)+30n3)

o nl—l;lgo n 6m2

[S—
P w

3 (93n3—81n2+18n)

n-oon 6n2
) 279n3-243n%+54n
= lim -
n—oo 6n
) 279 243 54
= lim (22) - (£2) + (25) =932
n—oo 6 6n 6Mn

Ql4

Since 1t 1s modulus function so we need to break the function and

then solve it
1
f) = [3(1 = 3x)dx + [ (3x — 1dx
3
it 1s continuous in [0,1]

let g(x) = f§(1 —3x)dx and h(x) = [y (3x — 1)dx

g(x) = f§(1 — 3x)dx
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here h=1/3n

51— 30)dx = lim (2) 5153 £(r/3m)
= lim (3) %53 (1-3(3,))

- 1 () (-2 )

1 6n%—-3n2+3n
= lim —
n—oo 3n 3n

= lim 3+ (52)
=1/3

h(x) = [i (3x — 1)dx
3
here h=2/3n

f (3x — 1)dx =

tim () 3= £ () + ()
= lim ()27 (3(5+357) — 1)
= lim (22) (")
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fx)=g(x)+h(x)
=(1/3)+(2/3)
=3/3

=1

Q15

f(x) is continuous in [0,2]

f:f(x)dx = lim hY"=5 f(a +rh),where h = (b —a)/n

here h=2/n
2 (2 wn1 (27
Joe9x = lim (2) 2223 £ ()
— |i 2 n-1 =
= lim (Z) 573 en
= lim (3) (e®+ el +e?h . ... +e™
n—-oco \n
sumofe®+elt+e?t+ ...t e™

Which is g.p with common ratio e'™
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eh(l_enh)
1-eh

= lim (3) (=355

- Jim (2) (57

Whose sum is =

As h=2/n

= lim
n—->00

=e2-1

(2) e (@) (1—em (@i

n -2/n

Q16

f(x) 1s continuous in [1,3]
fff(x)dx = lim hY¥"Z; f(a + rh),where h = (b — a)/n
n—>00
here h=2/n
3, _ e {2\ wn-1 2r
fe™ax = lim (3) 3z £ (1+(5))
2r
= lim (3) ?;(}e_(“?)

n—-oo \n
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Common ratio 1s

h=-2/n

sum=e 1(e® +e +e2" + ... . +e™)

— i (262N (0 & ok 4 2R nh

= lim (—)(e + e™ + e e .. t+e
n—-oo n

sumof = e +elt +e?t ... ... +e™

Which is g.p. with common ratio e'®

e(1—e™)

Whose sum 1s = -
1-e

) 2e 1\ [el(1-e™)
= lim () (=)
) 2e~1\ ,elt(1-e™)
_%l—{rolo( n )( 1-ellh
h
. 1-el
lim — = —1
n-oco h
) 2e~1\ el(1-e™)
_rll—{rolo( n )( —-h
As h=-2/n
2 2
—1 e(_ﬁ)<1—en*(__> —2
— lim (Ze )( _ 1—e
n—oo n 2/n e
_(e?-1)
=
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Q17
f(x) is continuous in [a,b]
[ f(x)dx = lim A 3723 f(a + h), where h = (b — a)/n
here h=(b-a)/n
f (cosx)dx = lim (bna) n-3f(a+rh)

= lim (b a) n-tcos(a +rh)

n—-oo n

S=cos(a)+ cos(ath)+cos(at+2h)+cos(at+3h)+........... + cos(at(n-1)h)

sin(n?h)cos(a+—(n_21)h)

()

Putting h=(b-a)/n

_ b—a sin(—n(b;a))cos(a —(n_l)flb_a))
711_1;1;10(”) 2sm(b a)ba
b—a 2n
2n
As we know
sinh
5 = 1
= %1_{210 2sin ((b;a)) cos(a + G — %) (b — a)
. (b- b+
= 2sin (Ta) cos (Ta)

Which is trigonometry formula of sin(b)-sin(a)

Final answer is sin(b)-sin(a)
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Objective Exercise
Ql
y = 14 xvxdx

3
= f14x5dx

3
(xEH)
- 3
~+1

2 3 5
25(42—12)

_2 _1y=%_
=s(B32-1)===124

Q2
y = foz V6x + 4dx

1 2
_ ((6x+4)i+1>
6(3+1) 3

= (163 - 43)

"~ 6x3
2 56

=—(64—6)==

6X3 9
Q3

. 1 dx
Y =lo V5+3
Class XlI www.vedantu.com
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L 1
_ ((5x+3)‘i+1>
zemy)

2 (82— 3) = 2 (VB - V3)

Q4
y = f01 1

1+x2

_ “1.31
= (tan™1x);

=tan 11 — tan~10

T
=——0
4
Q5
. 2 dx
Y= 0 V4—x2
Jax . _q«x
Use formula i sin™" =
y = (sin_lx)2
2 0
=sin 11 —sin~10
_r
T2
Qo6
Class XlI www.vedantu.com
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y = f\/?xxﬂ + x2dx
Let, x>=t

Differentiating both side with respect to t

:xdx:%dt

At x =3,t =3
At x =v8,t =8
y=%f28\/mdt

8

_1 ((1+t)%+1>
ayeny)

1/.3 3
_ §(92 _ 42)

1 19
=ler-8=2
Q7
Let, x* =

Differentiating both side with respect to

4x3 % =

=1
dt

= x3dx = idt
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Atx=0,t=0
Atx=1,t=1
1.1 1

Y =4)o 1+t2dt

1 _
= - (tan s

=(tan~11 - tan"10) = =
4 16

Q8

Let, logx =t

Differentiating both side with respect to t
1ax _

x dt

:ldx:dt
X

Atx=1,t=0
Atx=e¢,t=1

y = [ t2dt
-

Q9
y = (ln(sinx))g
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= In (sin %) —In (sin %)

1
= [nl — ln\/—E
= lan

2
Q10

y = foz(seczx — 1)dx

= (tanx — x)g
= (tan% y %) — (tan0 — 0)

VA
=1-7

Q11

Q12
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y = (ln(cosecx — cotx))g
3

T T T VA
= In (cosec 5~ cot E) —In (cosec; — cot §)

2 1
=Im(1-0) —ln(\/—g—\/—g)
=%log3
Q13

A

y = fOE cosx(1 — sin’x)dx
Let, sinx =t
Differentiating both side with respect to t

dx
cosx— =1
dt

= cosx dx = dt
Atx=0,t=0
Atx=m/2,t=1

y=J 1-t2dt
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y = f()%et“”xseczx dx
Let,tanx =t
Differentiating both side with respect to t
sec?x & =1
d

= sec’x dx = dt
Atx=0,t=0
Atx=n/4,t=1

Q15
Let, sinx =t

Differentiating both side with respect to t
d

COSX 2= 1
dt

= cosx dx = dt
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Atx=0,t=0

Atx=§,t=1

y=f01 ~_dtv

1+t2
_ “1.01
= (tan™1t);

=tan'l —tan'0 = /4

Q16
Let, 1/x =1t

Differentiating both side with respect to t
—1dx

x2 dt

= izdx = —dt
X

Atx=1/m,t==n
Atx=2/m,t=m/2

y = J2sint dt

VA

= (—cost)g =1
Q17

. fn 1 x 1-sinx
y = 0 1+sinx 1-sinx

Class XlI www.vedantu.com RS Aggarwal Solutions




T 1l-sinx
= dx

0 cos?x

T 1 sinx
= — dx

0 cos?x cos?x

T 2 T Sinx
= sec’xdx —
fO fO cos?x

Let,cosx =t

Differentiating both side with respect to

—Sinxgzl
= sinx dx = —dt
Atx=0,t=1
Atx=m,t=-1

y = (tanx)§ + fl_ltizdt

= (tanm — tan0) + (;);1 =2

Q18

_ 7'[/2 . E 3
y =J, " sinzxcos®xdx
T 3

y = |2 sinzxcosx)(1 — sin®x)dx
Let, sinx =t
Differentiating both side with respect to t

dx
cosx— =1
dt
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=cos X dx=dt
Atx=0,t=0
Atx=m/2,t=1

1.3 7
y = J, t2 — tadt

_2_2
o 9
8
45
Q19
le (x+1 1)
y = fO (1+x)2 dx

- f (1+x (1+1x)2) Gx

Use formula JeX(f(x) + £(x))dx = e* f(x)
Iff(x) = —

1

Y e —
then f'(x) = T2

ex \1
=),

e

y=5-1
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:fO?ex( L+ 2 xz)dx

ZCOSZJZ—C 2co0s2=
T 1 X X

= [2e* (—56c2 =+ tan—) dx
0 2 2 2

Use formula JeX(f(x) + (x))dx = e* f(x)

If f(x)= tang then f'(x) = %Seczg

V[

y = (extang)2

0
- i 0
= e2tan< — etan -
2 2
i
= ez
Q21

T
y = f04 Vsin2x + cos?x + 2sinxcosxdx

A

= [#sinx + cosxdx

VA

= (—cosx + sinx)g
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Q22
y = J2V2cos?xdx
= [2V/2cosxdx

=2 (Sinx)g =\2

Q23
y _ fol 1-x—1+1 dx

1+x

= (2In(1+x) —x);
=2In2-1

Q24

1—cos2x

y=Jg— —dx

T

_ (x sian)E
2 4 /g
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Q25

A

y = fog cosx(1 — 2sin?x)dx

A

= fog cosx — 2cosxsin?x dx

T T

= (Sinx)g -2 fog cosxsin®xdx
Let, sinx =t
Differentiating both side with respect to t
cosxE =1

dt
= cosxdx = dt
Atx=0,t=0
Atx=m/6,t=1/2

1

y = Sin% — sin0 — 2 [2t*dt

1

SE)

11
T2 12
12
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y = J2 sinx(2 sinxcosx)dx

YA

— 9 (Z cin2
= 2 |2 sin®xcosxdx

Let, sin x =t

Differentiating both side with respect to t

dx
cosx— =1
dt

= cosxdx = dt
Atx=0,t=0
Atx=n/2,t=1
y =2 t3dt

1

HORE

Q27
y = fon(ZSiTLXCOSX) (4cos3x — 3cosx)dx

Let,cosx =t

Differentiating both side with respect to t

. d
—sinx = =1
dt
= sinxdx = —dt
Atx=0,t=1
Class XIllI www.vedantu.com
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Atx=m t=-1

y =~ [ 8t* - 6tdt

Differentiating both side with respect to t

x4 _ 4
dt

= eX*dx = dt
Atx=0,t=1
Atx=1,t=¢

y=J; nmat

1+t2

= (tan~1t)$
=tan'e — tan'1

=tan’'e — /4
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Let, x =t

Differentiating both side with respect to t

dx

= 2t
dt
= dx = 2t dt
Atx=0,t=0
Atx=9,t=3
_ 3.2t
—Jo 14t
3t+1—1
o fO 1+t dt

3 1
:2f0 1—mdt

=2(t—In(1 + t))f)
y=2[3-In4)—(0—1In 1)]

=6—-2log4
Q30
Use integration by parts
11
rr 2
2 d
y = xf cosxdx — f—x(fcosxdx)dx
0 dx
0
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\ edanti,

RS Aggarwal Solutions




I
2

T
= (:xsinx:)g- — fsinxdx

0

== (—cosx)?

=1/2 -1

Q31

On converting denominator into perfect square we get

< 3 A\ 2
ool
-T2 T2

1
1
y=f N 5 dx
' 1 V3
° (x+3) +(7)
1 1
1 X+ 5
y = — tan"l—2
TERE
2 2 o
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Q32

Let,x =sint

Differentiating both side with respect to t

dx
— = cosSt
dt

This means dx = cost dt
Atx=0,t=0
Atx=1,t=mn/2
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11—x+1-1
y=Jo

1
2
= f —1dx
1+Xx
0
21In(1 + x) — x within the limits 0 and 1
=2log2-1

Q34
Let,x=asint

Differentiating both side with respect to t

dx
— = coSt
dt

This means dx = cost dt
Atx=-a,t=-m/2
Atx=a,t=m/2

a—asint
acostdt

<
|

a+asint

1 —sint
costdt

Il
&

cost

| |
ha| 2 — NIE lE TN

Class XIllI www.vedantu.com

\ edantis

RS Aggarwal Solutions




\ edantiv

= a | 1—sintdt

|
pal B ol

118
= a(t+ cost)?;
3

=a[(g+ 0)—g+0)

= an

Q35

'\."i . \~"§ _ .
= (— V2—2+sin"t— |- (0+sin~*0)
2 )

We know that
X| =-x1n [-2, 0)
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x| =x1n [0, 2]
0 2
y = f|x|dx+[|x|dx

2
- <

0

2
f —xdx + f‘(dx
0

g X 0 'XA' 2
= (,_?_)-2 + (_?_)o

y=0-(2)+2-0
=4

Q37
We know that

2x — 1] =-(2x — 1) in [0, 1/2)
2x — 1]=(2x— 1) in [1/2, 1]

1
2
= f|2x—1|dx+f|2x—1|dx
0

B b

1

3 1
= f—(in—l)dx%— f2x—1dx
0

=
2
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1
»~ - r— . , ) 1
—(x?—-x)2 + (x* —x)i
2

= - [G—%) - ©0-0)|+[a-1- G_ %)]

y =1

Q38
We know that
2x + 1] =-(2x + 1) in [-2, -1/2)

2x+1]=2x+ 1)in[-1/2,1]
1

= ,
y = fIZX+1|dx+f|2x+1|dx
-2 1

2
1
- )
= f—(:2x+1)dx+ f2x+1dx
-2 1
2

1
—(x*+x) 2+ (x*+x)"
2

=~ [G—%) - (4~ 2)] + [(1+ 1) — G_ %)]

y=9/2
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Q39
We know that

X| =-x1n [-2, 0)
X| =x1n [O 1]

[ Xl
y= o
X

—2 0

—X x
— —dx + | —dx
X X
0

-
i

0

1
= j—ldx+f1dx
0

= (—x)2%, + X)s

=0~ (-2)+(1-0)
=-1

Q40
We know that
X| =-x1n [-a, 0) where a> 0

x| =x1n [0, a] where a>0
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0 a
y = fx|x|dx+fx|x|dx
—-a 0
0 a
= f X(—x)dx + f X(x) dx
—-a 0
0 a
= — fxzdx+fxzdx
—a 0

5).-6)

=0

Q41

\ edantiv

Find the equivalent expression to [cos x| at 0 <x <m

In0<x<m/?2
=CO0S X
Int/2<x<m

=-COS X

1]

2 -
= fcosxdx+L —cosxdx
: n

1T

T

=> sing — sin0 — cosTm + cosi
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=1-0-(-1) +0=2

Q42

\edant,

Find the equivalent expression to |sin x| at 0<x<2m

nh0<x<mn
sin x| = sin x
Inn<x<2n
sin x| = -sin X

m o, 2m :
= [ sinxdx + [ —sinxdx
0 18

=-cos m-(-cos 0)+cos 2m-cos

— (-1)+1+1-(-1)

=2+2

=4

Q43

“ Here,a = m/2
o sinx

f(x) =

(sinx + cosx)

Al '
Sin (7 — X) COSX

Al ' T - = :
sSin (5 — y;) -+ COS(.E_ s() COSX + SInx
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114
fﬁ sinxX + cosx
0

—dx
COSX + sinx

= fon/z 1dx
21 =7/2
[=

-8

o Vsinx
f(X) B — e —
\VCosX+ Vsinx

Jsin (g — x)

—

VCOSX

Jcos(% —X) + Jsin(g —X)

11
f

7 Vsinx + \/cosx
= dx
0

Vcosx+ vsinx

=f0n/21dx

‘r

Vvsinx + \/cosx
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o sin® x
f(x) =

sin*x + cos*x

PP
sin* (5 - x) cos*x
R Al ' T \ T oind 4
sind (5 _ ‘() 1 cog? (7_ x) sin* x + cos4x

T
f? sin*x + cos*x
0

Sin*xX + cos*x

dx

= fon/z 1dx
21 =7/2

1
- C0S4X
f(x) = 1 1
SinaX + Ccos4Xx

LGSS (7 - X) T 1M 1 1 1
1 (——‘)COS4(——X) = SIN4XSIN4X+ C0S4 X
sins
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m 1 1
28IN4X + C0S4X

= 1 —dx
0

Sin4xX + cos2x

sin®x

f(x) = .
7 costx + sin® x

cos™x

" cos™x + sin® X

21=f0n/21 dx

Q48
a=rm/2
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f(X) _ vCot x _ Vvtan x
VCot x++tanx +Cot x++/tanx
21= fon/ “1dx
_n
4
Q49
Vtanx

Veotx + {/tanx
2 (Sinx
COSX
3| Sinx N 3| COSX
COSX sinx

3

3

inX ,2— a
- * / & { L &
ey (\ sinx \cosx)

N
o 2 2
Sin3 X + CoS3X
2
sin3 x
-2 2
Sin3 X + cos3x
T
a g
2
2
o sinzx
(x)=—3 2
Sin3 X + Ccos3x
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C0S3X
2 2
Sin3 X + cos3x

=f0n/21dx

T
4

Q50
1 1
1+tanx 4 , Sinx
1+ Cosx

1

(cosx + sinx ) T

COSX

© cosX+ sinx

I cosx
Jr———dx

So our integral becomes,”? cosx+sinx

T
a g
2
o sinx
f(x) = — .
-7 (Sinx+ cosx)
sin (-T[ x)
_ 2 -
- sin (T[ \;) + CO0S ("rr \()
2 2
COSX
~ cosx + sinx
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114
fﬁ sinxX + cosx
0

dx

COSX + sinx

=f0n/21dx

T
4

Q51

So our integral becomes
1 1

5 I B E =
veotx + 1 COSX , .
sinx +1

—_—

VSsinx

VCOSX + Vsinx

T

a = -
2
Vsinx

f(x) = ———
\."COSX+ VSINX

Jsin (g— x)
Jcos (g — \() + Jsin (g— x)

 —

\COSX

Vvsinx + \/cosx
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L - ;
2 VSsinx + y/cosx
= dx
0

Vcosx+ vsinx

=f0n/21dx

Sk

Q52

1 cos®x

1+tan®x sin®x+ cos®x

T
a g
2
. cos®x
X =
() sin®x + cos?*x
We know that,
f _) sin® x
a—x) =
' ' sin®x+ cos?x
(/2
20= [, ""1dx
20==
2
_r
4
Q53

so our integral becomes,
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_ 1
2 —
sec3x + cosec3x 1 + 1

COS®X sin®x

sin® x

sin°X + cos®x

sin® x

f(x) =

T
Here a = E and sin® x+cos®x

C0S° X

fa—x)= — -
' ' sin® X + cos3x

We know that,

21=f0n/2 1dx

T
4
Q54
So our integral becomes,
COSX
yCcotx sinx
1++/cotx COSX
A 1+ (<
sinx
\COSX

Vsinx + v/cosx

T
a g
2
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. . Vsinx
fla—x)=——
\COSX + V/sinXx

I
. yVCOSX
- f(X) = —_— —
VSINX + \/COSX

P f f(x) + f f(a—x)
0 0

7 ysinx + \/cosx
= dx
0

Vcosx+ vsinx

/2 T
fO 1dX—Z

Q55

So our integral becomes,

tanx sinx 1

1+tanxX COSX | 4+ SINX
+ T osx.

sinx

"~ sinx + cosx
a=rm/2

sinx

f(x) = (sinx + cosx)

sin (g — x)

sin (g — &:) + COS (g — x)

Class XIllI www.vedantu.com

RS Aggarwal Solutions




COSX

COSX + sinx

119
2 sinx + cosx
dx
0

COSX + sinx

/2 h_ T
fO 1dx—0—z

Q56
Here f(x)=x*sinx

we will see f(-x)=(-x)*sin(-x)

=- x*sinx

Therefore, f(x) 1s a odd function,

f_nﬂ x*Sinx dx

Q57

Here f(x)=x> cos® x

we will see f(-x)= (-x)* cos*(-x)
=-x3 cos ¥ x

Therefore, f(x) 1s a odd function,

VA
J_ x*cos®x dx=0
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Q58

f(x)=sin’x

f(-x)=sin’(-x)

=-sin’x

Therefore, f(x) 1s a odd function,

J” Sin®x dx=0

Q59

f xg(l—xz)dx=f (x* — x°)dx

-1

x* x°®
~ 4 _E]

2% 1° 26+1°
14 4 6 6
_ 27
4
Q60

N PN
f(x)—loga+x

ROl et atx _ 1.,2°%
f(-x) = log — —loga " loga+x
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\ edantis

Hence it 1s a odd function

a a—x
J_glog—dx=0

Q61

sin®'x and x'?is an odd function,

so there integral is zero.

Q62

f(x)=tan x

f(-x) =tan(-x)

=-tan x

hence the function is odd,

therefore, I=0

Q63
By by parts,
| | | | <
flog(x+ \.-"x2+1) =xlog(x+\.ﬁ'x2+ 1)—] : "
(x+VxZ2+1 (1 +;—)
' ' vxe+1

X
= xlog(x + vx* + 1)-f Jxzri=xlog(x + VX2 + 1).vx2 + 1
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Q64

cosx 1S an even function so,

[ f(x)dx =2 f f(x)dx
—-a 0

118 1] ¢

2 2
. fﬁcosxdx = 2[ co sxdx
. 0

=2(1-0) =2
Q65

Here,

f(x) = —=—

VX+Va—x

va—Xx

fla—x)=——"F7——
) \."X + \v" a. - X

a_ v P
\u’ X + \v' d— X

2l = f —————dx
0 \u"X + \l.' a - X

=fdx
0

N
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Q66

let I= fozlog(l + tanx)dx

’ “

tanE—tanx
(tan ))

=log| 1+ —
1+ tanztanx

=log(l+ 1(1—tanx)————
& ( ) 1 +tanx

2

= log———
gl +tanx

1] ¢
le - d
=), T+tanx

= f4log2dx— [4(1 + tan x)dx
0 0

~ 1= f4log2dx—1
0

I=§log2

Q67

[ feodx = [° f(x)dx + [, f(x)dx

[y f(=)dx = [° f(x)dx
foaf(—x)dx + foaf(x)dx
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\ edanti,

Q68

fol's[x]dx = fol[x]dx + fll's[x]dx
= fol 0.dx + f11.5 1.dx

=

Q69

foz[x]dx = f_ol[x]dx y fol[x]dx
= [° —1dx + [ 0dx

—1-0+0 = -1

Q70

fozlx2 — 3x + 2|dx

s x2-3x+2=0

(x-2)(x-1)=0

s0, 2, and 1 itself are the limits so no breaking points for the
integral,

flz(—x2 + 3x — 2)dx

_ 3 2
[+ = — 2x] (limits 1 to 2
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=1/6

Q71
-~ sin x=0

s x=0,m,2m....

\ edanti,

So &, 2w are the limits so no breaking points for the integral,

fnzn — Sinxdx = —Cosx (m, 2n

=2

Q72
putsin"lx =t

dx
V1—x?2

X=sIn t
sin~11/v/2 = /4
=t =0 and sin! 0=0

dt =

Limit changes to,

A

2 tdt

0 1—sin2t

T
Jgt sec’tdt

= ttant- [*tantdt

[t tan t + log cost] within the limits (0, w/4)
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put x=tan y
dx=sec’ydy

Jgsin~!(Sin 2y) sec® y dy

=2[sysec’ydy

[y tany - [ tany dy)
[y tany — log cosy] within the limite 0, n/4

I
NI NN

— log 2
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