CLASS24

Chapter: 16. DEFINITE INTEGRALS

Exercise : 16A

Question: 1

Solution:

242

5

Evaluation:

3 xs
43 — |-
flxdx— 5]

Question: 2

Solution:

Question: 3

Solution:

1>

64

Evaluation:

2 x—4
f xdx = [—
L —4
27 1
T4 —4
16 -1
T 64

15

T 64

Question: 4




Evaluate: cLAss24

Solution:

512
7

Evaluation:

16 4 4 7
f xadx = —XE]
o 7

4'[162 1]
=3 3 —

512
7

Question: 5

Solution:

—log4

Evaluation:

[;1% = —[logx]

=[log(-1)-log(-4
=-[log(-4}-log

[

=-log 4

Question

Solution:

2

Evaluation:

n
fl % = [2vx]
=[2V4-2]
-[4-2]

=2
Question: 7
Solution:

2

2

Evaluation:

Ly 33]
o ¥x 12




|
3 4

=319 CLASS24
3
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Question: 8
Solution:
3
Evaluation:
Bdx [3 1]
— =|-x3
1 x% 1

1 1
- [3(8)§ - 3(1)5]
=[6-3]

=3

Question: 9
Solution:
6

Evaluation:

Question:

Solution:

Evaluation:

1
dx
f Trxz  Land
0

=[tan! 1-tan! 0]

=1/4
Question: 11

Solution:

to| A

Evaluation:




[ =t CLASS24

=[tan"! co-tan’! 0]
=12
Question: 12

Solution:

1o ] =

Evaluation:

1
dx
——— =[sin"!x
fo v1—x2 L ]

=[sin’! 1-sin’! 0]

Question: 13

Solution:

1

3

Evaluation:

Question: 14
Solution:
-2

Evaluation:

ki

3
f_ﬂ cosec’xdx = [—cokx]

= [—cot (2) + cot (— 2)]
()

=-2
Question: 15

Solution:




[1—2] cl.Ass24|

4

Evaluation:
n n
2 ot ‘ 2
cot"xdx = [ (cosec”x— 1)dx
b b

4 4

Li(coseczx —1)dx =[—cox—x]
r

o () =T cor (%)

=h—;+q

-3

Question: 16

Solution:

=

Evaluation:

(-3
Question: 17

Solution:

T

4

Evaluation:

3 31
f sin®xdx = j = (1 — cos2x)dx
0 0 2

1 sin2x
:Eb— 2]

1n  sinn sinQ
2127 2 T T2
T
T4

Question: 18




Evaluate:

CLASS24

Solution:

)
4+
8 4

Evaluation:
il

4 2
cos“xdx =
0

sin2x

1[+
ol

Question: 19
Solution:
log 2

Evaluation:

m

3
tanxdx
0

=log |sec
=log|2|-log
=log2

Question: 20

Solution:
log(\E— 1) +log(2 +

Evaluation:

L]

L cosecxdx = —lag|cosecxy + cotx|

[

g
4
=-log|V2+1|+log|2+V3|

= —Ioglr:osec( ) + cot (E)l + log|cosec(£) + cot(E)]
4 6 6

Question: 21

Evaluate:

Solution:

N

S




Evaluation:

CLASS24

3 13
f cosdydx = —f (3cosx + cos3x)dx
0 4Jq

mw
13 1 . sin3x
—J (3cosx — cos3x)dx =— [3smx + ]
4/, 4

1[3 . (J‘T) sinr 1[3 in0 sin0
=— nl=)+ —|3sin0 + ——
st 3 n 3

3]
1[3v3
_Z[T
3V3

8
Question: 22

Solution:

| 12

Evaluation:

Question: 23

Solution:

(3-342)

Evaluation:

J’%(I — 3cosx)

n
E nd
. . dx -J;: (casec*(x) — 3cosec(x)cot(x))dx

= L i(Cc;rsﬁ-h:,‘z (x) — 3cosec(x)cot(x))dx

Question: 24

Solution:




1

CLASS24

Evaluation:

f4v’1 +cos2xdx = f“,mcoszxdx
0 [1]

= V2[sinx]

= V2[sin (2) ~ sin0]
1

Rar

=1

Question: 25

Solution:

(2

Evaluation:

m

3
f v1—sin2x dx
0

m

3
= | (cosx
0

=[sinx+c

Question: 26
Solution:

2

Evaluation:

n

fz dx T sec’ (%)

3 = —de
TH 1+ sinx —z(mnz (%) + 1)

Lety = (tan G) + 1)
2

sec? (%)

% dx % 1
f — = 2] —du
-m 1+ sinx _%uz

dx = dau

2
u
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Question: 27

Solution:

1| —

Ewvaluation:

m

T
fz dx fz dx
o 1+ cos2x  J, 2cos?x

m m
J’E dx fIl 2vd
= | —secixdx
o 2cos%x 0 2

2

%1 1
—sec’xdx = - [t
fozsecx): 2[c:mf]

= % [ran (g) — tan®

1
15[1]

Question

Solution:

12| —

Evaluation:

J’% dx f'rzi
m 1 —cos2xy  Jn
&4 &4

g dx %1 ,
f = f —cosec® xdx
E m

2sin’x  Jn 2
4 4

m

lecosec"'xdx :l[cotx]
% 2 2
= ! [r:ot(E) — cotO]
2 4
1
:E[l]

Question: 29

Evaluate:




Solution:

3
52

Evaluation:

)

1=
= —f (cosx — cosSx)dx
2Jq

CLASS24

=l H

13
sin2xsin3xdxy = EI (cosx —cosbx)dx
0

sin(0)

Question: 30

Solution:

5

12

Evaluation:

cosxcos2

é_‘-
]

sin3x

in ()

% 3 + sin (g)

11 . 1]
2137 2
5
12
Question: 31
Solution:
—4
5

Evaluation:

o 1 m
f sin2xcos3xdx = if (sinbx — sinx)dx
0 0




|
1[—cosbx
= i 5 + cosx ] CLAss24
1| cos(bm) 1| cos(0)
=5|- +cos(n)]—§[— c + cos(0)
1(—(-1) 1 1
=515l
71 —4 4
215 s
1 4
-52(-3)
4
T 5

Question: 32

Solution:
2

Explanation:

fi,,ll + sin(x)dx
(]

Question: 33
Solution:
2

Explanation:

JZ,/I + cos(x }dx = fz V2cos
1] Q

= 2%5!':1 (g)

Question: 34

Solution:




Gum“ :] CLAssz4:

Explanation:

((x*+1) 2x*t+2-1
f z—dx:fz—dx
o Lx2+1 s X°+1
fzxtiild JZ i I
= +

0 X¢+1 * o X°+1

HESERIESE S| 2
= .()—()_dx+f —dx
o x24+1 01—2_{.1

2
=f (x2— 1)dx + 2tan"'x
0

3 2
X 1
=|=——x+2tan""x

3 o

_2 + 2tan~*2
3
Question: 35
Solution:
(2log 3 - 3 lo,

Explanatio

flz (x+ 1()1

[ &
) (x+1

=[log(x + 1)
=2log3-3log2
Question: 36

Solution:

1
:(log 2+log 3)

-

Explanation:

fz x+3 23:1 F L
———dy = - —

L x(x +2) g2 ) e ™

3
=§lagx —log(x +2)

1
= 5(1092+ log3)

Question: 37

Solution:




~(log 5-log 3) CLASS24

1

Evaluation:

* dx B 4 1 d
sz—4_L(x—z)(x+z) o

1 1
= Elog(x -2)- Elog(r +2)

—1131111161l5
=, log3 —logl—logé + log

ST

1
= ;(1095 —log3)

Question: 38

Solution:

Substitute:

x+1

V2
= dx =+2du

B V2du
R
=log(Vuz +1+uw)

+1

Undo substituton: 4 = pas
vz

u

+ dx
J; ———=log((x+ 1}2+24+x+1)

x2+4x+3

—log(VE+1?+2+4+ 1)~ log(,JO+ D2 +2+0+1)

=log(5 +3v3) — log(1+V3)

i (5+3\/§)
13

Question: 39

Solution:




log(4-+45) ~log(3 +5) CLASS24

Evaluation:

dx dx
fdxz +4x +3=f\/(x+2)2—1
Substitute:
x+2=u
o dx=du

du
-1

=log(yu? — 1+ u)

Undo substituton: y = x + 2

2 dx
_._j —l:fog(
1 VXZ+4v+3

—log(J(z+2)P -1+

=log(4+v15)-log(3+
Question: 40
Evaluate:

Solution:

Evaluation:

J,as
o 2x2+x+1

Substitute 4x+1v7=u

7

-d77d
--I—Tu

Now solving:

1
f(—2+ l)du =tan lu

u
2 1 2
—f—du = —tan"*u

V7
—71:311'1 (4)(\/; 1)

- %tand (i‘ﬁl) - 37 tan ! (%)

= % {tan™* (%) —tan™! (%)}

Question: 41




Evaluate:

CLASS24

Solution:
T
—(a+b
Y(a+0)

Evaluation:

T T a b
fz(acaszx + bsin®x)dx = fz [5 (cos2x +1) + 2 (1— cost)]dx
a 0

B a(si312x+ )+b( sian)]

B P Y A S

_a(sinn+n)+b(n simt) a(sin0+0) b(O sinﬂ)]

“l2hv2 2t 2\ 2 2\ 2 2 2
a ny bynm a b

=[z(0+3)+3G-0) 0 - 0)

7H b

=z la+b)

Question: 42
Solution:

il

V3

Evaluation:

Substitute:
tan(x)=u

1
X = u
sec?(x)

u +1
= ( ) du

u2

S= U ——
u

iftan’x + 1\
fg (tanx) dx = [tan(x) — cot(x)]

= [tan (g) - cot (;{E) — tan (g) + Cﬂf(g)]

=[1—1-J§+%]
2

V3

Question: 43




Evaluate:

CLASS24

Solution:

in
16
Evaluation:

By reduction formula:

m

El cos®(x)sin(x) 3
f costxdy = M +—fcoszxdx
A 4 4
We know that,
f 2y dy 1 [sian + ]

cos?xdy = = X

2 2

z *(sin(x) | 3[si

3 cos? (x)sin(x si
f costxdy =— " 4 —

0 4

m .

e G)en(s) o

- 4 8

=o+%h+g~-

3
T 16

Question:

Solution:

_1—-102
Jsa

Evaluation:

Assume that a=0.

=
Y =
o —Xi+ax+a?

: 4
:L (2x+(-vs5-1)a)(2x +

= Lz(\/ga(Zx ¥ (245 ")) Vsa(ex :E,/g . 1)@)‘“

Now,

1
—————dx
f 2x + (—\/§— 1)(1
Substitute:

u=2x+(-v5-1)a

s d —1d.'
o I—EH

_1fld
“2a ™




= % logu ctAss24

Undo substitution:

u=2x+(—V5-1)a

1 1
:'[md" = Slog(2x +(—V5 - 1)a)

Now,

1
—————dx
f 2y + (V5 - 1)a
Substitute:

u=2x+(V5-1)a

2
-[} x2—ax —a*

_log(4+ (V5-1)a)
- V5a -
log(0+ (—V5 — 1)a
' Via

- (Lwﬁ)
Vs T2

Question: 45

Solution:

6

Evaluation:




l
Substitute:
CLASS24
s dx = ! du

2
f b du = sin™* (u)
Vi—u2

Undo Substitution:

u=2x-1

Co=sin'! (2x-1)

=

dx

—— =sin"*(2x—1
] e ( )

1
=sin"'(1-1)— sin“(i— 1)

Question: 46

Solution:

Substitute:

2x-1=u

~d —ld
- 17*2’11

1
-'-Ef\fl —utdu

Substitute:

u=sin(v)

c.sint (u)=v
.du=cos(v)dv

= cas(v)\/a—Tnz(u)dv
= [ cos?(v)dv

We know that,

f cos*(v) dv = % [sin;ZU) + v]

Undo Substitution:




l
v=sin (ulsin(sin™ (u))=u cos(sin! () = V1 — 12 CLASS?24
_ sin~tu) ' uy1 —u?

2 2

Undo Substitution:

u=2x-1

sin™'(2x—1) . (2x — 1)1 —(2x —1)2
= 4

T e =

_si:rr*(2—1)+(2—1),/1—(2—1)2 sin1(0—1) (0—1)y/1-(0—1)2
B 8 - 8 - 8

sint(2x—1) N (2x —1)/1—(2x—1)2
8 8

8
I n
=050
g
"8

Question: 47
Evaluate:

Solution:

= [log(x+ 1) - log(x)
1
= [109(4) —log(3) —3” log

2
=log(2) —log(3) + 3
Question: 48

Solution:

n
log 6—log 5— =
15

Evaluation:

[t [ e
cx2e+ 02 T Uzest e+ ¢

2 : 21
-2 dx -2 | =———dav+ | -d
L2x+1 £(2x+1)2 * Lx o




|
1 —1
~—2[,logtzx+ 0] - 2[5 ]+ Hrogtl CLASS24

= —llog(5)] + [ 5] + liog@)] + o) - [155] + liog 1)

=log(6) —log(5)— —1%5-
Question: 49
Solution:

1

Evaluation:

1 1
f xe*dx :J’ (x— 1+ 1)evdx
1] [+]

=[(x-1)e*]

=[(1-1) e1-(0-1) €]

=1
Question: 50

Solution:

Question: 51

Solution:

{NE+2'T—1$\E—2]

Evaluation:

From integrate by parts:




|
fxxzsin(x)dx = —x*cos(x) — ffz.xcos(x)dx CLASSZ4
0

From integrate by parts:

a

fz,tzms(x)dx = [-x%cos(x) + 2xsin(x) + 2cos(x)]
= [2xsin{x)}+ (2—x%)cos(x)]

= [g sin (g) + (2 1116) cos (g) —2(0)sin(0) — (2 — Q)cos(0)]

[n+2 H2+002]
vz V2 o1ev2
n 2

W2 16v2

Question: 52

=V2+ -2

Solution:

—TT

4

Evaluation:

m

2
f x°cos(2
0

I
—
=]

[
=]

I
[
|
<
+

Question: 53

Solution:

2 ot
27 12

Evaluation:
T

J’z 3sin(3x)dx = —

o

x3cos(3x)
e

—x%cos(3x)dx

x3cos(3x) xZsin(3x) 2xsin(3x)
T3 T3 _J’ 3 &

x3cos(3x) N x?sin(3x) N 2xcos(3x) Zf cos(3x)

3 3 9 3 3 dx




|
x3cos(3x) xZsin(3x) 2xcos(3x) 2sin(3x)
= 3 + 3 + 9 927 ctAss24

2
L ), )

72112
“\27 12

Question: 54

+0-0-0+0

27

Solution:

@ ox
48 8

Evaluation:

3 (x? @ )+x2
—cos(2x)+ —
2 2,

(fs3)

Question: 55

Solution:
(2leg2-1)

Evaluation:
2

f log(x)dx = xlog(x) — (x)
1

= 2log(2) — (2) — 1log(1) + (1)
=2log(2) -1
Question: 56

Solution:




|
3
Zlog3 —log?2 CI.Ass24

Evaluation:
3 log(x) log(x) 1
~ dx = — — (— )dx
; (L+x)2 1+x y(1+x)
Now,

f(fﬁ)dx =,f x2(11+1) dx

X
Let,
1
—+1=u
X
Cdx=-x2Z du

—f m dx =

X

=log(u)
Undo substitutio

log(3)
T g

3
=—log3 —log2
2 og og
Question: 57

Solution:
2

2
e
——e
2
L:4

Correct answer is ?
Evaluation:

Let,

log(x)=u

—x=e!

—dx=edu

1 1 eY
[B-2)esn-5
U ou u

Undo substitution:
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f: [lagl(x) _iogl(x)z}dx - 10;(1’)

2

~ log(e?)

Question: 58
Solution:

el‘.

Evaluation:

fgex ((1 + x!og(z}))dx _

X

=log(x) e*

=log(e) e®-log(1) et

Solution:

5

Evaluation:

1

From Integrates b
xe* f—xe" —e
Tox+1 ¥+ 1

—xe* —e*
--f7d1=j—e f
¥ +1

X

=-e
fl xe~ p [ xe* x]
0(1+x)21_ xr1
1et 0
=|- —el———+¢°
1+1 1+0
=[—5+e+0—1]
2

=

Question: 60

Evaluate:




Solution:

CLASS24

(1-log2)

Evaluation:

m w

z 3 z 2
2tanxdx = 2 tan xtanxdx

0 o

z 2
=2 tan-xtanxdx
o

z

=2 f (sec?x — 1tanxdx
0

Substitute:

sec(x)=u

1
- sec(x)tan(x)du

Tt —1
(u )d

=2 E — log(l)]
=1-log2
Question: 61
Solution:

5 5 3
5——(9 log— —log —J
2 4 >

Explanation:

x? :
L (¥ +4x + B)dx - S[L (x+3)x +1)dx]

h 5[] 2(1 +3) 2(11+ 1))dx]




|
:S[x—;log(x+3)+%lﬂg(r+ 1)]L CI-Ass24

=5] og 2 og 3

—5- 2(9 log(g) ~log (g))

Exercise : 16B

Question: 1

Solution:

Letl = folﬁdx

Let 2x-3=t

= 2dx=dt

Question: 2

Solution:

Letl = fl = dx

0 14x2
Let 1+x2=t

= Zxdx=dt.
Also,

when x=0, t=1

and

whenx=1, t=2

Hence, I = ff%dt =log,lt| |i
=log,2—log,1

=log, 2

Question: 3

Evaluate the foll




Solution:

CLASS24

2 3x
Letl = J.L E

dx
Let 9x2-1=t

= 18xdx=dt.
Also,

when x=1, t=8
and

when x=2, t=35.

Hence,

B e N 35 _
I—ﬁfg tdt—ﬁlog,tls—

(log, 35 —log,8)

1
6

Question: 4

Solution:

Ltan tx
Let] = J-O e dx

Let tan lx=t

1
1+x3

dx = dt.

=

Also, when 3

and when

Hence,

I=[stdt

Question: 5

Solution:

1 eF
Let] = fo Treit dx
Let e*=t

= e¥dx=dt.
Also,

when x=0, t=1
and

when x=1, t=e.

Hence,

_re 1 _ —1,.]a
I= [ o odt=tan e[S

T
=tan e ——
4

Question: 6

Evaluate the foll




Solution:

CLASS24

1 2x
Letl = J-o Taxt

dx
Let x2=t

= Zxdx=dt.
Also,

when x=0, t=0
and

when x=1,t=1.

Hence,

r=J2sdt

1+t2

1
=tan"'t
0

Question: 7

Solution:

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

Hence,

Question: 8

Solution:
1
Let; _ [2ex
1= _fl = dx
Let> =t
x
-1
= —zdx =dt.
X

Also,




when x=1, t=1

CLASS24

and

whenx=2,1t = i

Hence,
1
3
I= —fe‘dt
1
1
— _et|2
1

—e—ye

Queslion: 9

Solution:

x
Let] = J"):%.u )
Let 3+4sinx=t
= 4cosxdx=dt
Also,

when x=0,
and

when x =

Hence,
1,51
I:; 3;dt
1 5
=;log,t 3

1
=, (log, 5 —log,3)

Question: 10

Solution:

n N
Letf = [= 1-:::2: *
Let cos x=t
= -sin x dx=dt.
Also,
when x=0, t=1
and
when x = E, t=0.

Hence,




e CLASS24

0
= —tan~'t
1

Question: 11

Solution:

11 ) 1 2F
Letl =, e X = Iy Trazx &Y
Let e*=t

= e*dx=dt.

Also,

when x=0, t=1
and

when x=1, t=e.

Hence,

T

S 1+
e

=mn*1t|

=tan'e

Question:

Solution:

Letlog,x =t
1

= ;dx = dt.

Also,

when x = E, t=-1

(-3

and

when x=e, t=1.

Hence,

11
IZI Tl.dt
-1tz




=0

CLASS24

Questlion: 13

Solution:

Lytantx
let] = | —=
et IO 1422 dx

Let tan 1x=t

1
1+a?

Also,

=

dx = dt-

when x=0, t=0

and

whenx=1,t = %

Hence,

Question:

Solution:

x

— 2

Let] = _[0
Let 1+cos x

= -sin x dx=dt.

Also, when x=0, t=

and
when X = g, t=1
Hence,
11
! IZ \f_fdt
1
— 2|
vt 2
=2(v2-1)

Question: 15

Solution:

m
Let] = foz Vsinyecos®xdy

Let sinx=t




|
= cos x dx=dt.
CLASS24
Also,
when x=0, t=0

and

T
when x = S =1,

5 4 2

x+cosix=1)

Consider cos®x=cos*xxcosx=(1-sinZx)Zxcosx (Using sin

Hence,

I= J'ol V(1 — x%)2dx

1 1, 1
=f Vxdx +I xEdI—Zf xzdx
0 0 o

= 25in X cc
Also,
when x=0, t=

and

Hence,

1,51
I=EJ’02 dt

1+t2

1
=-tan"'t
2" o

L4
~8
Question: 17
Solution:

Let] = foﬂ mdx
Letx=a sin t

= a cos t dt=dx.




|
Also,
CLASS24
when x=0, t=0
and

mn
when x=a,t = 5

Hence,

" "
I=JzVa® - a’sin’t acost dt = a” [ cos”tdt
l+4cos2t

Using cos’t = — we get

@ (7
= —J' (1 + cos2t)dt
2 V]

a* (t N sinZt)
T2 2

ma’

4

Queslion: 18

2
0

Solution:
vz
Letj = fo

Consider, /

Let x=a si

@ (3
I= —f (1+ cos2t)dt
2 4]

2

a (t+sin2t) 5
T2 2 /o
na®
T4

Here q = /2, hencel = g

Question: 19

Solution:




Letl =

|
i CLASS24

Let x=a sint
= a cos tdt=dx.

Also, when x=0, t=0

and when x=a,t = %
Hence,
a SU?. t
I= J' ————=acostdt
ﬂ_ ﬂ SN
o

z
=a* f sinttde
[+]

l—cos2t
, we get

Using sin?t =

r‘zr 1— cos2t\?
,:aq (Lo
0 2

at

3nat
C 16
Question: 20

Solution:

el =y T

Let aZ+x2=t2
= x dx=t dt.
Also, when x=0, t=a
and when x=a, { = /2q-

Hence,

I= Lﬁa‘ﬁ—zdf

V2a

a

=t

=a(v2-1)

Question: 21




Evaluate the foll

CLASS24

Solution:
Let] = _I':JNZ — xdx

Using the property thatf:f(x)dx = _f:f(a + b — x)dx, we get

! = fz(z — a)Wxdx

2 2 5
=[ Zﬁdx—f xzdx
0 0

2 2 312 2 5|2
=2 %= —_—
3x2 5“0
Hence,

4 4
=2v2(5-3)
16
=—v2
15\/_

Question: 22

Solution:

1 .
Let] = fo sin

I (Zmnﬂ)
=S " sec?o

=sin"! (2sinfcos0)
=sin’! (s5in20)
Hence f(x)=28
=2tan''x

Hence | = 2 ful 1 x tan~!xdx Using

integration by parts, we get

I = 2xtan™! ! r i d
= ZXtan °x — — ax
0 J; L+1x2

w 1 2x

=Ei °1+x2d‘1 -(IJ
r ol 2x

Letl *J’o szdx
Let 1+x2=t

= 2x dx=dt




|
Also, when x=0, t=1
CLASS24

and when x=1, t=2

Hence,
r=["dr = log,lt| |*
Ty = 108 1

=log,2-log,1

=log.2 -(2)

Substituting value of (2] in (1), we get

] = E —
2

Question: 23

log,2

Solution:

Letj = [z\1+ cosx dx

Using 1 + cosx = Zcoszg,

I = ﬁffcos (g)

Question

Solution:

T
Letf = anz

n L
§+25in(i) 0

2

=-2 cos(g)

=-(V2-2) +(v2)

=2
Question: 25

Solution:
Let

= .

0 a’cos?x+bZsin’x




l
Dividing by cos2x in numerator and denominator, we get CL I ss24

r 2
! fi secex d
= ————dx
0 % +D7tan’x
Let tan x=t
= secZxdx=dt
m m
IE 1 dt 1 fi 1 dt
= PEENETEARE T A
o a® +b7t b2 Jg L+
Lett =§tan3 = tanx
a nd
1 % Bsec“@
=—| —=——=——db
o &

= — 5
b e +g—ztm128

" 2ab
Question:

Solution:

Let tan x=t

= secixdx=dt

m

J’z 1 it
Jy a® +b2t2

ra| H

B If 1 dr
2| az
b Og_z_'_tl

Lett = %tanf)

=tan x
113 %secze
":EL @ @

bz + b—zfﬂ]’lza




2 CLASS24

1 1 ; b
=—0=—tan" (— mnx)
ab a 0
bid
" 2ab
Here, a=1 and b=+v2
Hence,
T
f=——¢
V2
Question: 27
Solution:
I
LEtI = J.nz A1 n,...-z-dx
Dividing by cosZx in numerator nator, we get

T

fz sec’x
“ )y 4sec?x + 9tan®x

<
=3 3
b n%-i"l'tz

Lett = %tan@

=tan x

1 g
T ab
T
1 b 5
=—tan™?! (—tanx) 2
ab a 0
I
" 2ab

Here, a=2 and b=+v13

Hence,




Question: 28

CLASS24

Solution:
x
Let7 = [2—"—dx
bsing siny = 21
sing Siny = 1—;{;.:'?)3 we get
mw
z 1
= | ———————dx
1] 2 tan (E)

5+41+tanzi%j
Ir—zr sec? (g)
0

~dx

5+ 5tan? (5 ) + 8tan ()

Lettan (z) =t

= lsec? (f) dx = dt,
2 2
when x=0, t=0 and wh

Hence, I = -[u

2
5k
k1
9
2 5 50\ |5
— N -1
=gXgtan (3)2
5
4
=_|tan™'3 -t —1(—)
(ﬁn an 3
4
2 a3
——3)( an 5

; 1y =1y — o=l X_y)
(Usmg tan™ x — tan”*y = tan (1+xy




Question: 29

CLASS24

Solution:
71
Let] = J-n ‘_H___‘_dx
Usi lftan:(;)
ng C0Sx = ——5, we get
SIng COSY = @y WO E

T 1
I:fu 6_1—tan2(;)dx
1+tan2i§i
[l
]

5 + 7 tan® (1)

[¥]

Lettan (’25) =t

1
= -sec” (;) dx = dt,

when x=0, t=0 and whe

Question: 30

Solution:
Letl = fnnc*in”dx
Using cosx = 1—tan2(§)‘ we get
1+tan®(S
" 1
-], - ranz (3)

9 + tan® (%)

Letan (’2-’) =t




= sec? (;)dx =dt. CLASS24

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

@ 2
Hence, I = Iu pove
e2

Question: 31

Solution:

1

o
Let/ - [f—' —ax

et D

2 ta.n(%’)

1+tan

Using sinxy =

And

1 —tan? (%) 4ta

Lettan G) =t

= %sec2 G) dx = dt.

when x=0, t=0

m

and when x = > t=1.
Hence,

1z
I= J—D 1—t2+4:dt

1 1
=— s
ZL t? —4t+4-—5

1 1
=42L et

Let t-2=u




= dt=du.

Also, when t=0, u=-2 CLASS24
and when t=1, u=-1.

i ZJ_J ! dt
— = —
-2 u2—5

__2><—Iogg x+J‘|[

)

. 1
(Usmg fxz_ pe dx Iage
Hence,

1 —2—y35
I= —E(log, 1+f| —log, v

1(0 V51| |¥5-2
el 1| |2+ v3

)

(Using log,a—log, b =

we get

8 1
= =L 1—tan? (%) . 2 tan (%)
+

3 1+ tan? (%) 1+ tan? (%)

dx

dx

[ ®)

4+ 2tan? (%) +4tan (%)
Let tan G) =t

= %sec2 (g)dx =dt,

when x=0, t=0




and when x = . t=ce. CLASS24

Hence,

o 1

T Jo (e41)241

Let t+1=u
= dt=du.
Also, when t=0, u=1

and when t=00,u=00.

=1
I = —dt
_L u® +1

Question: 33

Solution:

z
Lees - f5t

Using 1+cc

= sec?xdx=d

when x=0, t=0

and when ¥ = ’_:. t=1.

lflﬁdt t*11
2, ~8lo
1
8

Question: 34

Solution:

Let] — [z Simosx
"~ 70 cos?x43casviz

Let cos x=t

= -sin x dx=dt.

Also, when x=0, t=1

and when x = -, t=0.

Rk

Hence,




|
T CLASS24

m_J'°2(c+1)—(t+ 2)

(t+ D(t+ 2) at

:_f(riz)dt"'f(til)dt

= I =-2log,(t+2) ltl) +log,(t+1) l{;
= —2log,2+2log,3—log,2
Hence! = log,9—1log,8

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

Question: 35

Solution:

n iy
Let[ _ J-n; sin2x dx

PN U 2

Using sin 2x =2 sin x co

Also, when

and when x =

w ot
Hence, 2_,-0 D
Let x2=t

= 2xdx=dt.

Also, when x=0, t=0

and when x=o0, t=00,

w 1

Hence, I = -[o e dt
1 o
=tan "t |
Q
n
)

Question: 36

Solution:
|
Letl = f;?“—m”sdx

a (1—cosx) z




|
Using 1 + cosx = 2cos® G) CLASS24

And
1 —cosx = 2sin® (g).

we get

. f% V2 cos (%)

5 vz (sn )"

w
15
=3 f; cot G—) cosec* (g)dx

Let cot G) =t

= —% cosec? (i) dx = dt.

Also, when X = E, t =

)

and when y = g, t=1

Hence,

Question: 37

Solution:

1 .
Let! = [ (cos™'x)*dx
Let x=cost = dx=-sin t dt.

Also,when x=0,t = g

and when x=1, t=0.
1] .
Hence, I= —‘[I[ t2sint dt
2

Using integration by parts, we get

I= —(tz X —cost

0
T +2 fn teost dt)

2 2

—(0—0+2txsfnt

0
)
2

0
7 —2 fsint dt)

2 z

= - (—rt + 2cost




Hence, I=m-2 CLAss24

Question: 38

Solution:
1 -
Letl = [ x(tan-tx)Zdx
Using integration by parts, we get

(tan™*x)%x? g 12tan-1x «x*
p= R R
2 0 Jy 1+x2 2

i Ttan—1x
0—[ ——x(1+x*—1)dx
0

T 32 1+x2
n?oorto o [Mtanix
:5— omn xdx + ; mdx

Let tan lx=t

1

1+x=

=

dx =dt.

When x=0, t=0 and whe

= 2xdx=dy.
Also, when

and when x=1,

| n* rr+1 21({
“16 420, 7Y

I 1

:Z(Z_ 1) +Elﬂggy 2

1

T

T 1
=5(5-1) +}log,2
Question: 39
Solution:

1 .

— -1
Letl = [/ sin~1yxdx
Let vx=t

dx =t
= v X =
or
dx=2tdt.

When, x=0, t=0




and when x=1, t=1.

CLASS24

Hence,
I=2[ tan-1tde
o

Using integration by parts, we get
I=2sin7't t2|1 J’l ! tzdt
= sin X - — X

210 Jo Vi—¢2 2

n 1ot
=——| ——=dt
2 o V1 —1t?

Let t=siny

= dt=cos y dy.

m

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

I= %— Jzsinfydy . (1)

Using, f:f(x)dx = f:f(

Question: 40

Solution:

Letj — (%ot [ X
1 fo Sin L”dx

Let x=a tanzy

= dx=2atany seczy dy.

Also, when x=0, y=0

™
and when x=a,y = "

Hence I ' atan? "
I=[¢sin? ( ’::E;rg}) 2atany sec® ydy = 2a [#ytany sec’ydy

Using integration by parts, we get

: :
I=12a yf tanysec® ydy — f (f mnyseczydy) dy
4] 0

Let tan y=t

= sec?ydy=dt




Also, when y=0, t=0

CLASS24

, t=1.

e

and wheny =
Also, y=tan™t

dt
1+t

1 dt
= -1 1 —_—
I'=2a (tan tf tdt |0 J; (I tdt) 1T tz)

— 24 (tan“txtz ;) —2a J-oiﬁ dr

:>dy:

2

2 1+t7

14+t -1
== ——-——.,-'dt
o 1+¢?

Question: 41

Solution:

1

1+\de

Letl = J.og

Let vx=u

1
= ——dx =du
X

2Vx

=1 dx ordx=2udu.
2u

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

Hence,
3 2u
I=1J, Tea U

( Su+1-1
[,
o 1tu
3 3 1
—-2(-( du—f du)
o o 1+ u




|
=2y —tog, (1 w3 CLASS24
=6—2log, 4
=6-4log,2
(Using log, a® = blog,a)
Question: 42

Solution:

Letl = folx:‘mdx
Let 1+3x4=t

= 12x3dx=dt

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

Letx=tant
= dx=sec?tdt.

Also when x=0, t=

z 2
- t
Hence‘ I' — L seet
0 (1+tan2t)?

Iy

4
= J- cos’tdt
a
Using cos’t = 1”:52:, we get
m
, % /1 + cos2t
pe [F
o 2
t E* sin2t |©
=214 4
2lg 4 g
m+2
8

i 1 x?
bet” = |y e




=[x CLASS24

1 X 1 x .
=1 -fo (1+x=)=dx - -ro U (1”2}2(1}‘) dx
Let 1+x2=t = 2xdx=dt
When x=0, t=1 and when x=1, t=2.
1,1
1[21 jz(if"f—z'dt)dt
_ dt _ e 7
t2 1

"=+t —1x—
2Jy 2yt —1

Vi-1 1|2 2 dr
z xt 1+fl atyt-1

B 1+F dt
4 1 4Vt =1

Substituting t=1+x2

= 2xdx=dt.

When t=1, x=0 and whe

Question: 44

Solution:

2

1
Letl = J.l Eﬁdx

Let x=sect

= dx=sect tan t dt.
Also,

when x=1, t=0 and when x=2,1 =§

Hence,

I = J-g secttant
O (sect+1))sec®t-1

o

fa sect dt
)y (sect + 1)

m
JE 1 dt
~Jy (1 + cost)




|
Using 1+ cost = 2c057 (£) we ger CLASS24

=tan|=||[3
2o
1
V3

Question: 45

Solution:

Let] = f?(\jmm +Veotx)dx = | Hd

Let sin x- cos x=t

= (cos x + sin x)dx=dt.

When x=0, t=-1and x =
Also, t?=(sin x - cos x
=sinZx+cos?x-2sir
=1-2sinxcosx

or
sincosxy =

Hence I =
Let t=siny

= dt=cos y dy.
Also, whent=-1,y

and whent=1,y = r—;

I \Ff _ cosy
1/1 —sin?y

z

Question: 46

Solution:

1=
Leel = [; JT
Let,

e g 2
2 x—adx(Sx 6—x3)+b

=-Zax+5a+b




Hence -2a=-1 and 5a+b=2. CLAss24

Solving these equations,

wegeta = land b =-21
2 2
We get,
f —2x45 ifa 1 d
2 Jax—6— a:2 272 Jox—6-a

Letl' = |, J%d

Let 5x-6-x2=t
= (5-2x) dx=dt.

When x=2, t=0 and when x=3, y=0.

r_ (0L _
Hence [ —_fu &dt—O

(Since faf(x)dx = D)

Let,

Question: 47

Solution:

COsY
Let! = I" L

Using cosx = cos* (g) — sin® G) we get

,_ 3 cos(%)—sin(%) i
ﬁf (cos(3) +sm(3))

Let cos (;—‘) + sin G) =t




= %(cos (;) —sin (;)) dx = dt. CLASS24

Also, when X = E. t =cos (g) + sin (%) =a(Let)

m

and when x = Z,t:ﬁ
Vg
[
1
——2x:|V2
tlha
2
-z

Question: 48

Solution:

1

T3
Let; _fo(z) xZsin(x3)dx
Let x3=t

= 3x2=dt.
Also, when x

Hence, | =

W~

Question: 49

Solution:

1
x(1+logg x)?

2
LetI:L
Letl +log,x =t
= 3dy = dt.

X

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

HenceI _ J.ll+lngs2tizdt

:_£|1+10g32
t 1

1
=-=1-—
1+log,2




ey CLASS24

Question: 50

Solution:

o b4
- cosecxcotx - £osx
Let[:fﬂz—dx :J-z_

— l+cosectx I +sinx
° o
Let sinx=t

= cos x dx=dt.

7 1 T
Also, when x = o t = 2 and when x = > t=1.

! fl ! dat
_%1+I2

1
1

2

=tan~ 't

1
=tan~'1 - tan™?! (_)
2

Question: 1

Solution:

y= _J-(; 2cosx

sin I+CDSJ.'

3
IJ’cosx +cosx —sinx +
2 sinx + cosx

m
b
1 cosxy —sinx
=—-]/1+—dx
2 sinx + cosx
0

Jul
- 2
= f cosX — sinx
— 2+
“ sinx + cosx
0

Let,sinx +cosx =t
= (cos x — sin x) dx =dt

Atx=0,t=1




Atx=mf2,t=1

_lH J’ld
y=alzt )

CLASS24

P= —

Y= 3
Question: 2
Solution:

_ n/2 Vsinx
y= “-0 (_ sinx+m

Use King theorem of definite integral

dx --(1)

b b
ff(x)dxz Jf(a+b—x

Question: 3 A

Solution:

y= f:lz—ﬂ-dx (1)

P JES- PRS- Y

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)dx

n/z sin? (g — x)
r= ,L sin3 (g—x)+cos3 (%—x)dx




|
o[ _eosx 4
y= ‘rﬂ sindx4rosdax dx [2] CLASS24

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

) ]‘”’2 sin®x d r’"z cosx ix
¥ o Six + cos3x o SUBXx +cos3x
f”/z sin®x + cos®x
 Jy  sindx + cos3x

y:

Question: 3 B
Solution:

2

y= J-nrr/Z cos’x dx o

PRT-JUN- DU Y

Use King theorem o

mi2
e [
Y o Sin3x + co

5 J”‘/Zcos x + sin®
y= sin3x + cos3x

mj2
2y = f 1dx
o
2y = (0}
n
Y= 4

Question: 4 A

Solution:

y= [P an )

Use King theorem of definite integral




b b
ff(x)dx= J.f(a+b*x)dx CI-Ass24

nf2 sin” (g — x)

o sin’ (g — x) + cos? (%—:()

dx

y=

y= fo”fz—ﬂ—dx (2)

sin"x+cos” x

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

sin’x + cos”x

sin’x + cos”x

T sin’x /2 cos’x
2y = e —dv t -
Q 0

5 f"/zsm X+ cos’x
V= sin’x + cos’x

T2
2y = f 1dx
o

5!!’! X

_ J-rr/?.

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

) f"/"' cos*x
= ————dx
Y sin*x + cos*x

sin*x+costx

/ sin*x
|
o Sin*x +cosix

) J'”/zcos X + sintx
X
Y= sin*x + cos*x

njz
2y = f 1dx
4]

2y = (1)2

_H
Y=

Questlion: 5

Prove that




Solution:

CLASS24

y= fJﬂLﬁdx (1)

sin*xicostx

Use King theorem of definite integral

ff(x)dx— ff(a+b—x)dx

w/2 cas‘*(g— x)
Y :J sin* (g—x)+cos4 (%—x)dx
y= [ @)

0 o

sin*r+rostx

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

9 f COS X d +
X
= sin*x + cos*x

f”ﬂcos“x +sintx
o Sin*x + costx

Solution:

/2
y=1

Use King theorem
b b

ff(x)dx = jf(a+b
a a

1

nf2 coss (g - X
1 1

sini (g — x) + cos3 (% — x)

1
y= IOH/Z Simsx dx - (2)

Slﬂ41 +COS‘1'

y=

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

1 1
Tz cosix ®fZ ginax
2y = ‘1—1(1‘1' + ﬁdﬁt
0 ginax+ cosix 0 sinsx + cosax

1 1
"/Lcosu + sin3x

2y = 1
0 sm4x+ coOS¥Y

mi2
2y = f 1dx
[}




2= (0 CLASS24

_?T
Y=3

Question: 7

Solution:

yo [P )

SinZx+coszx

Use King theorem of definite integral

ff(x)dx: ff(a+b—x)dx

3
iz sinz (f — x)
E

3
w/2 coszx

0 2 2
sinZx+cos2x

Adding eq.(1) and e
iz

2y = f
0

2y =

2y =

2y =

. T
Y=g

Question: 8

Solution:

y= f"ﬂLnxdx (1)

n vl ias amall o

Use King theorem of definite integral

ff(ﬂdx: ff(a+b—x)d_r

wf2 sin™ (g - x)
y=Jo sin“(gfx)+cas"(gfx)dx
y= [ e dn )

sin"x+cosTx

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




/2 sinx
2y = f

——dx
sin"x + cos"x

5 f"f"sm X + cos"x
V= sin"x + cos"x

mi2
2y = f 1dx
[}

i
2y = (x);
y=3
Question: 9
Solution:
siny
y= J’z Jcns.‘r
sinx CD!I
‘JCOSX JSIHI

2 0T dy --(1)

0 sinx+cos .\:

Use King theorem o

b
[ roax
= "
ye fox/z

miz
2y = f -
0

5 J’“ﬂsinx + cosx
Y= ), sinx +cosx

iz
2y = 1dx
[+]
2y = (V)3
. w
Y= 4

Question: 10
Solution:

cosx
mx

S1m. I CDSJ’
CDS.‘C

J-(; cosx x "-(1]

sSinx+cosx

wi2
J.
o

cos"x

Sin"x + cos™x

CLASS24




|
Use King theorem of definite integral
,, ,, CLASS24
ff(x)dx = J'f(aerfx)dx

dx

y:

/2 cos (%—I)
«L sm( )Jrcos(; x)

y= R d (@)

SInx+cosx

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

T2 cosx T2 sinx
2y = ————dx + T —
0 o SINX + cosx

SInx + cosx

T2einy + cosx
2y = X
sinx + cosx

n/z
2y = f 1dx
]

bid

Y= o sin(g—x)+ cos(—

y = J-rrfz sinxy dx [2)

SIny+4cosx

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

cosx T2 ginx
= [ O g [T g
sinx + cosx o Sinx +cosx

Zginx + cosx
2y = —dx
sinx + cosx

mf2
2y = f 1dx
[+]

2y = (x)2

_]T
Y= i




Question: 12

CLASS24

Solution:
T
= 2
y o —cu's'xl+_dx

y = foz.ﬂddi- (1)

sinx+cosx

Use King theorem of definite integral

ff(x)dx= ff(a+b—x)d.x

B w/2 sin(g—x)
y_Jo sirl(g—x)+cos(g—1)dx

y= [Py .(2)

0  sinx+cosx

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

5 J”’/Z sinx
Y= ), sinx + cosx

T2
2y =
[+]
2y = (x)
T
y= ry

g
= 1
y= foz ST dx
14—

cosix

y= [P g1

0 sin®x4cos?x

Use King theorem of definite integrsz
b b

ff(x)dx = J'f(a+bfx)dx

a a

n/2 cos® (g - x)
r= Ja sin3 (g — x) + cos3 (%f x)

i sin®x
y= B d (@)

sinx+cos?x

dx

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

. J”ﬂ cos3x p J"’fz sindx
= —————dx + —_—
y o Simdx + cos3x o Sindx +cos3x




|
T2 +
2y - f s CLASS24

2y = ldx
o

Question: 14

Solution:

y= j cos“xdx
144
sindx

3

- J-R/Z sin’x dy (1)

sinx+cosd x

Use King theorem of defini

b b
ff(x)dx= Jf(a+b

Question: 15

Solution:

n
= 1
— 2
y= '}-ﬂ sinx dx
1+

cosxy

/2 m

Use King theorem of definite integral

b b
ff(x)dx = jf(aerfx)dx




a2 cos (- x) N CLASS24
o (Jsin (g - x) + JC"S(E - x))

o wfZ Vsiny
- I (Jcosa.'ﬂ.'sinx)dr (2]

Addingeq.(1) and eq.(2)

oy = f”’z Veosx dx+f”/2 Vsinx i
Y (Vsinx + Veosx) o (Veosx+ Vsinx

5 f"/z Vsinx + Vcosx i
v (v‘smx + \/cosx)

Tf2
2y = f ldx
a

Solution:

y=fo(

_ w/2 vsinx
y= “"3 (Veos x+vsinx dx ~(2)

e
sth (E, I)+ co.

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

5 f Jeosx J”’fz Vsin x d_x
Y= (\.‘smx + ycos x) 0 (\;‘cosx +vsinx
5 J”'/z Vsinx +ycosx i
y= (Vsinx + Ycasx)

mf2
2y = f 1dx

[+]

n

2y = (x);




Question: 17

|
. CLASS24
Solution:
y= foz 1+J§d1

Use King theorem of definite integral

ff(_x)dx= ff(a+bx)d.x

2 Veosx
v=1 Veoszavams) 0%

Question: 18

Solution:

y o fFEmee g

Use King theorem of definite integra

b b
ff(x)dx = ff(a+b—x)d_t

_ % cnsx—sinxx dx (2)

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




X
1 +sinxcosx 1+ cosxsinx

l
n Lig
; sinx — cosx 3 cosx — sinx CLAss24
2y = f dx +f d
o a

sinx —cosx + cosx — sinx

2y =
¥ 1 +cosxsinx

o iy

2y = | 0dx

o iy

y=0
Question: 19

Solution:

y= f;x(l —x)%dx

Use King theorem of defi

b b
ff(x)dxz jf(a+b

Question: 20

Solution:
y= J’:x\/Z —xdx

Use King theorem of definite integral

ff(x)dx ff(a+b-x)dx




CLASS24

-t
I
3]
-
vl T,
1
-
vl 7,

o]

Y=73 5 T 15
Question: 21
Solution:

y= f;xcoszxdx (1)

Use King theorem of definite integral

b b
ff(x)dx: jf(a+b—x)dx

y= f(rr—x)cosz(n—x) dx

m
y = [, mcos®x—xcos?x

Adding eq.(1) and e

2y = fxcos

n (rr N sin 211)
2 4 /)

Question: 22

Solution:

y= [ gy

Use King theorem of definite integral

b b
Jf(x)dx= Jf(a+b—x)dx

sec(n —x) cosec (m — x)

yo f (m—x)tan(mr— x)

[ —(m— 0t
(m x)anxd

Y= ) Zsecx cosec x
0




J-J'rrrtanx xtan.\:d (2)

ecx cosaex X CLASS24

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

T

big

xtanx mtanx —xtanx
Y= dx +

SECY cOSec X

SeCX Cosecx

mtanx
—dx
secx cosec x
sinx

bid
”j
COSX d
= = X
Y=
° Cosx Xsiny

H(I sian)"
Y=3\2" "1 J,

B rr(rr sinZn)_
y= 5 =

2 4

Question: 23

Solution:

R
y= [

Use King t

= [

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

5IﬂI+L’DSr

n m

H . 7
COS™X SIH X

2y = f - dx +f
5 sinx +cosx 2 snnx+cosx

z
1 1
2y = ~—f 1 1 dx
20 > ﬁCUSI




CLASS24

cosec (x + g) dx

-
Il
3
—
=l
o i

Sk

y= Z—E(In(cosec (x + ;) - CD‘("‘ + %)))o
1 3 3r n ul
v=x (in (cosecT — cotr) —In (cosecz - cotz))

, V2+1
’2\/_\/_

o]

o -
y= Zﬁln(ﬁ+l) = ﬁlﬂ(ﬁJf 1)

Question: 24

Solution:
sinxy
w e
y= —poeeny
9 — _4cosx
Cosx
J-rr rsiny
0 14cos?x

Use King theoren

Adding eq.(1) a

r

5 f xsinx n
= | ——— dx
Y 1+ cos?x
[+]
5 f msinx
V= 1+ cos?x

Let,cosx =t
= -sin x dx = dt
Atx=0,t =1
Atx=m, t=-1

-1

”J L
Y=72) 1y e
1

n
y= —E(talfl )t

y= —;—r(tan*‘(—l) —tan '1)




Question: 25 CLAss24

Solution:

(1)

xsinx

T o
M ﬂ}ir&fﬁg&%m of definite integral

ff(x)dx— ff(a+b—x)dx

a a

dx

1 + sin(r — x)

y= f(n—x)sin(ir—x)

y= J-rr T sinx - xsinx dx (2]

0 1+sinx l+sinx

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

hi g . m
9 J’ ysinx d +J‘
= | ——dx
Y 1+sinx
o 0

T

Let,cosx=t
= -sin x dx = dt
Atx=0,t =1

Atx=m t=-1

.1
y_g(n—tann—(-—tl)l )
y= g(n—2)= n(;—r—l)

Question: 26

Solution:

y= e )

1 avaa

Use King theorem of definite integral




ff(x)dx= ff(a+bx)dx

y=f @—ﬂ

1+ sin?(m — x)
0

y=f: T dx .(2)

1+sin®y 1450’y
Adding eq.(1) and eq.(2)

m 14

n X
X+ - - 5
J +.'m'12 fl +sin?x 1+ sin?x
o

J'l’f 1 d

= -| ———dx

Y 2} 1+sinx
1

mw
n Helv
_ cos<x
y_zf 1+sinzxdx
g — ot

We know that when upper a
integral then value of integratiol
So,y=0

Question: 27

Solution:

EOS X
dx

y= IME

sin 2x

7

fl cos?x p

] ngmxcosx r
y= fflog(ﬁmtx)dx --(1)

Use King theorem of definite integral

CLASS24




b b

ff(x)dx= ff(a+b*x)dx CI-Ass24

y = foglog(%tanx) dx (2}

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

5 3
1 1
2y = flog(i cotx)dx + f log(itanx)dx
0 [+]

y= i_fn log (ficotxtanx)dx [Use cotx tan x = 1]

Question:

Solution:

v=1[

-

T .
= [zt g1
y "-0 (cost+sint) dt ( )

Use King theorem of definite integral
b b

ff(x)dx = ff(a+b—x)dx

a a

)

- /2 sin (2 p
v fn sin(g— t) +cos (%—t) !




|
v [ e @) CLASS24

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

™2 sint "2 cost
2y = ————dx + ——dx
o Sint + cost o Ssint +cost

*sint + cost
2y = TS —
o sint +cost

Question: 29
Solution:
Let,x=asint
= dx =acos tdt

Atx=0,t =0

T

Z
1J‘ 1+cost—sintdt
Y=32 sint + cost
0

m
x 2
5 fCDSt*S]ﬂI
° sint + cost
0
Again,sint+cost=1z
= (cost-sint) dt=dz
Att=0,z=1
Att=mf2,z=1
1

H+J’1dz
2 z

1

N

y=

B 1w | L
y= E(E"‘ (Inz)1




y CLASS24

4

Question: 30
a VX
— —_— (1
o Zervams ¥ )

Use King theorem of definite integral

ff(x)dx— ff(a+b—x)dx

— [f e -(2)
0 Va—x+vx

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

2y—ofﬁ+\§aTxdx+of

5 ﬁ+\/a—xd
YT Ve
_ lj‘d

}'—E X

0
1 a
Y=5&h
a

Y=2

Question:

Solution:

y= |, sin

b b
ff(x)dx= ff(a+b—

y= f sin?(m—x) cos?(n — x) dx
0

y= _.foﬂsinzx cos®xdx ..(2)
Adding eq.(1) and eq.(2)
m

m
2y = fsirlzx cosixdx + | — f sin®x cos®xdx
[+] 4]

y=0
Question: 32

Solution:




l
y= [ sin®x cos?*xdx (1) CLASS24

Use King theorem of definite integral

ff(x)dr= ff(a+b-x)dx

mw
y= f sin®™(m — x) cos*™ ¥ (r — x) dx
)

y= —fonsinzmx cos?™ lydy ..(2)

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

w m
2y = f Sin*™x cos®™ iy dy + ,I sin*™x cos?™* xdx
o 1]

y=0

Question: 33
Solution:
Let, sin x + cosx =

= COS X — Sin X ¢

equal then val
So,y=0
Question: 34

Solution:
his
2

y = Jilog(2sinx cosx)dx

3
y= flogz +logsinx + logcos x dx
]

w
Let.; = [=logsinx dx (1)

Use King theorem of definite integral

b b
ff(x)dx= ff(a+b—x)dx

3
I= flogsin(g—x)dx
0




l
I= _]?logcusxdx «(2) CLAss24
Adding eq.(1) and eq.(2)

w

2=

O i

z
logsin x dx+flogcosxdx
0

Zsinxcosx
log————dx

2l =
2

O i

21 = | logsin2x —log 2 dx

c.-_'ﬁm\?-'l

Let,2x =t

= 2dx =dt
Atx=0,t=0

Atx=1/2, t=m

m
Similarly, [2]ogcos x dx

m

m
z 2z

y= flogz dx +J’logsiux (
0 0

m T g
y= Elagz - E]ogz —Elugz

Z1og2
y=-3l08
Question: 35

Solution:

y= [, xlogsinxdx .(1)

Use King theorem of definite integral

ff(x)dx: ff(a+b—x)dx




l
y= [ = v)togsingr - vy dx CLASS24

y= f:rrlogsinx — xlogsinxdy -.(2)

Adding eq.(1) and eq.(2)
2y = [ xlogsinxdx +J mlogsinx — xlogsin x dx
4] 0

- ks
y= Eflugsinxdx
0

n
y= ?Ijlogsinx dx (3]

Use King theorem of definite integra

b b
ff(x)dxz jf(a+b—

= mJ7log

2y = n| | logsin2x —log

Qk__-"ql:'

Let,2x =t
=2dx =dt
Atx=0,t=0
Atx=m/2,t=m7

Tl ) m?
2y = Eflogsmtdt - ?logZ
0

T
2
2n . n?
2y = 7] logsinx dx — ?IogZ
[+]

w2
2y =y — ?lngz




2

y= *%1032 CLASS24

Question: 36

Solution:
(1)
Vse fj@ghkdrens b) dufinite integral

ff(_x)dx— ff(a+b—x)dx

n
y= f]og(1+ cos(ir — x))dx
0

y = J. log(1 — cosx)dx -(2)

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

m
2y = flog(l + cosx)dx
0

y= ZI{J;Iogcosx dx (4
Adding eq.(3) and eq.(4)

T

7 :
2y =2 flogsinxdx+jlogcosxdx
0 ]

/2 2sinxcosx
2y= 2 jlogidx

s 2
[

n
]

2v=2 flogsian—logzdx
o

Let,2x =t

= 2dx =dt




Atx=0,t=0

CLASS24

Atx=mf2, t=T1

—zfl intdt — Zlog2
—20 OgSlnt [ 2 08

m
Z
4[ xd 211'] 5
—2 logsin x dx 5 og
0

2y =y—mlog2
y=-nlog?
Question: 37

Solution:

x sinx cosx
v = Jilog (X + =)

COsSX sinx

aq

m
2z
y= f log———dx
sinx cosx
0

I= [7logcosxdx ()

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

m

logsmxdx+flogcosxdx

°‘—‘--|a

Z2sinxcosx

log 5

(]
—
Il
O iy

21 = | logsin2x —log2 dx

O =y

Let, 2x =1t

= 2dx=dt




Atx=0,t=0

CLASS24

Atx=1f2, t=T

—lfl intdt — ~log2
=5 | logsintdt ——log

RS

n
K

n
flogsinxdx - Elogz
0

21 =1 nl 2
= zog

H
= jlogsinxdx = —glogz
[i]

m
Similarly, fflogcosxdx = —

m

y=rmlog2
Question:
Solution:

E
y= I

Use King theo

b b
ff(x)dx = ff(a+ b

5;95 cos(
y

'; sin (SBH tg— X
y= f dx ..(2)

; 51 ]1x+COSI

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

3

cosx g sinx
2y = —dv + ———————dx
sinx + cosx T sinx + cosx
8

a sinx + cosx
2y = —dx
T SINX + cosx

3

)
2y = ‘L 1dx
8




= WF CLASS24

y=3

Question: 39

Solution:
o

y= fie——dx
— Vsinx+ycosx

Use King theorem of definite integral

ff(x)dx— ff(a+b—x)dx

n
Adding eq.
2y =
2y =

3
2y = L ldx
2y = (x)

b

Y= 12

Question: 40

Solution:
am

vy 1
— & "
y f; 2cos? 3 dx

3w
3
lf ZId
y—zn sec 2 he
+
3n
1 mn% *
y:'é' 1
2




I

l
3n
y=tang —tang CLASS24
y=Wz+1)-(v2-1)=2
Question: 41

Solution:

v (1)

Use King theorem of definite integral

b b
ff(x)dx= ff(a+b—x)dx

Let,cosx=t

= -sinx dx =dt

Atx=1/4, t=

ol

Atx = 3mf4, t =-1

Si




t 31 ta +
y= yanm—tany

y=o(-1- 142 +v2) = 2(v2-1)
Question: 42

Solution:

aa
- vx
y= fg‘ Tt ()

Use King theorem of definite int

b b
ff(x)dxz jf(aerﬁ

1
y_z X
a
4
1 3
y=§(x)%4
_ﬂ_

Y=a

Question: 43
Solution:

4
L X

CLASS24




Use King theorem of definite integral

CLASS24

ff(x)dx: ff(aerx)dx
! +41+1x_+\/_d

= J\f—x+\/_

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

Vx V5 —x
ZJ’:lfﬁde“lm‘“

\/f+\/ —x,
m+\/"

1dx

Question

Solution:

f!xudle

y=x] cotxdax dx

m

m
y= (xlogsinx)g—Jlogsinx (
0

b4
Let. 1 — [=logsin x dx (1)

Use King theorem of definite integral

ff[x)dx ff(a+b—x)dx

2
jlogsm(——l dx
0

I= fflogcosxdx -(2)

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




m

CLASS24

I

ey

Il
c'-_'“-mla

2
logsinx dx + j logcosx dx
0

2sinxcosx
logde

[

—

I
oh—-'b-"ﬁ O'—_‘-\N|ﬂ

21 = | logsin2x —log 2 dx
Let,2x =t
= 2dx =dt

Atx=0,t=0

Atx=1f2, t=m

y = (xlogsinx

_?rl .n ( n’l
y = ;logsiny 7 log

i
y= Elogz
Question: 45
Solution:
Let,x=sint
=dx =cos tdt
Atx=0,t=0

Atx=1,t=1/2

T

2 1 s
sin” " sint
—————costdt

1]




CLASS24

m
3

y= jtcottdt
0

Use integration by parts

d
JIdet:IJHdt— IEIUI!dt)dt
_Cf tt et fdt(j ttdt)df

y=t| co atlfco

m

2
T
y= (tlogsint)gfflogsintdt
o

Let. = [=logsint dr (1)

Use King theorem of definite in

b b
ff(:)drz ff(a-i—b—

2
2l = f logsin2t —log2dt
0

Let, 2t =2
= 2dt=dz
Att=0,z=0

Att=mn/2,z=n

21—1f1 inzdz —~log2
-—20 ogsinzdz — - log

T
2l = logsinzdz—-z-logz

RN
Sl

21 = 1—"log2
= —Eog




CLASS24

m
z
1
I = j]ogsinzdz = —Elogz
1]
Lt

2
y = (tlogsin t)g - f logt dt
o0

n T n

y= Elogsini - (—Elogz)
m

y= Elogz

Question: 46

Solution:

Use integration by parts

f!dex=Ifde—j

1
Vv1-—x?

dx —

y=logx

y = (logxsin~

Use integration by parts

J'leldt=lflldt— f%l(]”dt)dt
y = —(tfcottdt- f—%t(fcottdt) dt)




b

CLASS24

y = —| (tlogsin t)oi— f logsintdt
[+]

Let.7 — [=logsint dt (1)

Use King theorem of definite integral

b b
ff(r)dt: ff(a+b—t)dr

3
flngsm (— —t)dt
0

I= fflogcos tdt (2]

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

T
z

21 flogsmtdt +
J .

Let, 2t ==
= 2dt=dz
Att=0,z=0

Att=mn/2,z=n

= lfl inzdz nl
=5 ogsinz ) og

1L
F
z:—zflo inzdz — —log?2
= 5| logsinz 7108
0
21 =1 Hl 2
= _E og
3
n
= flogsinzdz = —Elogz
0
LS
T
y=- (rlogsint)g—flogtdt
[+]

= irlo s'nE+(—E]0 2)
Yy = —logsing 5108




y=—-log2 CLASS24

Question: 47
Solution:
Letx =tant

= dx = sec?t dt
Atx=0,t =0

Atx:l,t:‘rl.'/4

sec’tdt

3

J’log(l +tant)
1+ tan<t

4]

y = [#log(1 +tant)de (1)

Use King theorem of definit

b b
ff(c)dc: ff(a+b—

H
2y = J’ log2dt
0

% log2
y=glog
Question: 48

Solution:

y= [ 3VaT—xZdx ..(1)

Use King theorem of definite integral




[r0a - [rass v CLASS24

a a

y= ](afafx)ﬂ/a?-f(afafx)zdx

y= % —x3aZ —xZdx (2

—a

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

a a
2y = f 3Jaz —xtdy + (— J'x?‘\.hﬂ —x2 dx)
—a —Qa

y=0

Question: 49

Solution:

o .
y= [ _sin”x+x1%dx .

Use King theorem of defi

b b
[rwa= |7

y=0
Question: 50
Solution:

y= " xZsin®x dx ..(1)

Use King theorem of definite integral

b b
Jf(r)dtz ff(a+b—t)dc

y= f(n—n—x)”sin"(n—n—x)dx

y= f_",r—x“sin"xdx «(2)

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




i s I
2y = f xPsin®xdx + | — J'xusin"\;rdx CI-Ass24
s “r

y=0

Question: 51
Solution:

We know that
|| =-xin [-1,0)

|x|=xin [0, 1]

0 1

y= fe""dx +fe""d1
-1 1]
0 1

y= Je“’dx+fe"’dx
! 0

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

y=2(e-1)

Question: 53
Solution:

We know that

|x -5] =-(x -5)in [0, 5)
|x = 5] =(x-5)in [5. 8]

a

5
= f;x—5|dx+f;x—5|dx
0

5




y= f(xS)dx+f(x5)dx c'-Assz4

x? 5oy s
y= —(—— Sx) + (——Sx)
2 0 2 5
= (25 25) + (32 40 25 + 25)
Y="\7 2
Question: 54
Solution:
We know that

|cos x| = cos x in [0, w/2)

|cos x| = -cos x in [11/2, 3m/2)

|cos x| = cos xin [31/2, 2n

Question: 55
Solution:

We know that
|sin x| = -sin x in [-n/4, 0)
|sin x| = sin x in [0, n/4]

LS

4
y= |sinx|dx+f|sinx|dx
0

slh—

o

mw
z
y= - fsinxdx+[sinxdx
= a

m
- _(— o _ 3
y= —( cosx)%r+( cosx)3

(-5




1

R CLASS24

Question: 56

Solution:

y=ffoax

y=ff(x)dx+ff(x)dx
1 2
y= f2x+1dx+fx2+1dx

_ 2 2 x? :
y=(x*+x)7 + 3+x
2

y=(a+2-1-D+(9+

34
T3

Question: 57

Solution:

y= (3 +4x)+
y=(8+8)+(72-8-18+4)
=66

Question: 58
Solution:

4
y= JoIxl+lx—2] +|x — 4| dx

z 4
- Jlxl+|x—2|+|x—4]dx+f|x|+|x—2|+|x—4|dx
0 2

2 4

y= jx—(x—2)—(x—4)dx+jx+(x—2)—(.1:—4)dx




|
2 2 2 4
y= (—%+ 6x) + (x? + 2.1:) CI-Ass24
4] 2
y=(-2+12)+(8+8-2-4)

=20

Exercise : 16D

Question: 1
Solution:

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

b n—1
f f(x)dx = lim hz fla + rh),whereh = (b-a)/n
a e r=0

here h=2/n

f (v s~ g ()
¢

=1im10 — (10/n)

=10
Question: 2
Solution:

f(x) is continuous in [1,2]

b n-1
f fx)dy = }.EEJ hz fla+rh),whereh=(b—a)/n

here h=1/n




n—oo

[ ma-m () 7(2+ () CLASS24

Rt 3(n—1)(n)
lim (—) nt —
n—aa \Ji 2n

1\ /2n® +3n> —3n
gy (1) (22
n-+co \ 11 2n
. 5n° — 3n
e\ 21

~ lim @ B (;—n)

=5/2

Question: 3
Solution:

f(x) is cont

here h=2/n

f(x Jdx — llm

nﬁm

i () 4r
AT (_ 1+

= lim

(4(n -1 (n)(2n— 1) 4(n - l)(n))

n—ew M 6n 2n
4020 —2n® —n® +n) 2(n® —n)
—llm— +n+
n—wm 1 6n? n
. 2 {(8n* — 120 + 4n) + (6n*) + (12n® — 12n%)
= lim—
n—c 1 6n?




|
o 2f26n% —24n® +4n
= lim— ( oz ) CI-Ass24

= lim

n—eo

S (3) - (50 + (o)
T\ 6n 6n?

=26/3

52n° — 48n% + 8n
6n3

Question: 4
Solution:

f(x]) is continuous in [0,3]

b n—1
f GOy = lim 1Y fla+
a e r=0

here h=3/n

f(:c‘2 + 1)dx =
o

= lim—
6n

n—w [l

3 (9(:'12 -n){2n—-1

. 392 —2nt —n*+n) N
S ( 6n?

1)

3 /(18n3 —27n% + 9n) + (6n?)
6n?

=lim—
6n®

n—co J1

3 (24!13 270" + 911)

= lim

n—oo

72n - 81n% + 27n
6n3




i (72) (81) 4 ( 27 )
e\ 6 6n en?
=12

Question: 5

Solution:

f{x) is continuous in [2,5]

b n—1
f f(x)dx = l‘i‘ihz fla+rh),whereh=(b—a)/n

here h=3/n

E) n-1

f(sz ~5)dy = ’11_1.1; (%)

3
2

3 /204n® —189n% +27n
=lim—
n—w N 6n®

=lim

n—wo

i (612) (567) + ( 27 )
_n—-LIP 6 6n 6n?

=102

612n® —567n° +27n
6n?

Question: 6

Evaluate each of

CLASS24




Solution: CI.Assz4

f(x) is continuous in [2,5]
b n—1

f F(x)dx = lim hZ fla+rh),whereh = (b—a)/n
a n—aw e

here h=3/n

(x* + 20)dy = ‘ﬂﬂ,(:)zlf((i))
r=0

3

n-1

mOXG)

r=0

I (108) (135) + (27 )
e\ 6n 6n?
=18
Question: 7

Solution:

f(x) is continuous in [1,4]

b n—1
f fCody = lim hY fla+rh).where h = (b—a)/n

here h=3/n




n-1

[ a5 r((+2) CLASS24

n—w \J1 n
r=0

27i(n—1 2n—1 9 -1 3 -1
(n—1)(m(2n )+3n+ n(n )+2n+ n(n—1)
6n? n n

(27(1'12 —-n)(2n—1)

=78

Question: 8
Solution:

f(x) is continuous in [1,3]

b n—1
f f(x)dx = lim hz fla+rh),where h = (b—a)/n
a n-—-om —

here h=3/n
3 n-1
. . 2 2r
f(x* + 5xv)dy = lim (7) Z f ((1 + *))
n—w \N n
1 r=0
n=1 2




|
n—1

= lim (%)Z(l+%§+%+5+}%) ctAss24
r=0

n--co

e 4t a4 10r
= lim (—) AQ+—F+—+5+—)
n—co \1 ey} n n n

2 4n—1 2n—1 nn—1
=lim—( ( )(m)( )+6n +7(n ))
n—w I 6n2 n

2 40 —n)(2n—1 n(n—1
N Gl €l S Gl )
n—e M 6n® n

2 4(2n*-2n® —n® +n)
=lim—( +6n

N n(n —1)
n—co 11 6n? )

=86/3
Question: 9
Solution:

f(x) is continuous in [1,
b n—1

f f(x)dx = lim hz fla
a n—,m e

here h=2/n

f(z,rz +5x)dy = Aiﬂo(g)i::f ((1 + %))
1 r=

e 2r\? 2r
= lim (L)Z(Z(I +~) + 5(1 +~)
n—w \J1 n n

r=0

n—1

o f2 ar? 8r 10r
= lim (—)Z(z +—+—+5+—)
ntooon n

n—oo \N
r=




n—1
8r?
= lim (5) (7+

r=

S

18r

n—l)

2 (8(?1 = 1)(n)(2

= lim
- en?

n—oo 1

9n(n-1
S UL )N
n

2 8(n*—m)(2n—1) 9n(n — 1)
=lim +7n+
n—m n( 6n2 " )

2 8(2n*—2n% —n° +n) 9n(n — 1)
=lim— +—

n—oo ( 6en? )

2 (16n® - 24n® +8n) + (54n® — 54n2) + (42n3)
= lim—( )
n—w [l 6n2

. 2 112n° —78n* + 81
;Aleinn( 6n?

= lim(

n—co

=lim|{—

n—oo

=112/3
Question:

Solution:

2 (8(:1— 13 m)?

n—-ur: 23

224n3 — 156n° +

)

CLASS24




2 8(n*—2n+1)(n?)

|
=n—l.1£l n ( 4n3 ) ctAss24

. 2 8(n*—2n® +n?)
=lim-(———
nzo n( 4ns )

16n* —32n + 16n2)

n—w 4nt
y (16) (32)+(16)
ﬁn—»lcal-)l 4 4n 4n?

Question: 11

Solution:
f(x) is continuous in [2,4]
b n—1
f fde=lm kY f

a n—aoo
here h=3/n

4

f(xz — 31

2 4n—-1)(m(C2n
im—
n—em n( 6n?

n

2 4(2n* —2n* —n*+n) n(n—1)
=lim—( +
nowm 1 6n? n

2 (8n —12n% +4n) + (6n° —6n?)
=lim—( > )
n—wm 1 6

, 2 14n® —18n° + 4n
S on2 )

. 28n° —36n° + 8n
;_‘1‘21( 6n3




~m(2)-G)+ () CLASS24

=14/3
Question: 12
Solution:

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

b n—1
f f(x)dx = l‘i‘ihz fla+rh),whereh=(b—a)/n

here h=2/n

2 n—

f(x?' +x)dy = ,}H’;(%) 1”- (%)

o =i

. 2 14n® —18n% + 4n
qucgln( 6n> )

- 28n® —36n° +8n
=lim(——————
n—m 6n?

() -G+ (5)
e\ 6n 6n
=14/3

Question: 13

Solution:




f(x) is continuous in [0,3]

CLASS24

b n—1
f F()dx = lim hz fla+ rh).where h = (b—a)/n
a n—co r

here h=3/n
3 n-1
(2% 4+ 3x + 5)dy = li (3) é (3;-)
X X XY= 1m/\— —
n—ao \fl f n
Q0 r=0

@Y e) @)

.3 18(n—1)(n)(2n
EE

3 18(n°
= lim—(

n—oe J1

R
= Am—(

. 2790 — 24307 +
= lim(

n—co 6mn3

L (279) (243)+(54
Pl W 6n 6n®

=93/2

)

Question: 14
Solution:
Since it is modulus function so we need to break the function and then solve it
1
3 1
FOx) = f(1 S 30dx j(sx Cdx
0 1
3

itis continuous in [0,1]

let g(x) = E(l ~ 3x)dx and h(x) = [/(3x — 1)dx




1

CLASS24

gy = (1 -3x)dx
l

here h=1/3n

f(l —3x)dx = li_{n (%)Z f(r/3n)

(5 2 0-3()

- () ()

y 1 6n° —3n% +3n
o= 3n 3n

~ 1 3n° +3n
=lim——
3n

n—co n

o 3nt+
= lim

n—o

li 1+
ek

=1/3
h(x) = f Gr-1

3

here h=2/3n
1
fir- e )
X — C = R
* nl—ang;lo 3n
1
3

n-1

ﬂﬂ(%)Z}“(?%)— 1)

r=

i) ()

n?—n

n—w 30 N

2 n°—n




e CLASS24

n—eo 3n?

T.lii“g - (sz—n)
=2/3
f(x)=g(x)+h(x)
=(1/3)+(2/3)
=3/3

=1

Question: 15

Solution:

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

b n—1

[Freom - S

a r=0

here h=2/n

2
!(e“ Jdy =

sumofe® + et + e
Which is g.p with comm

e (1—e"My

Whose sumis —
1-ah

(2) (eh(l —e™)

:nlln-m n 1—eh )
i (2) ef(1—e™
e\ ( 1—erh )
I
T A
Ko h
(2) e"(1—e™)
Tn—e AR/ —h
As h=2/n
2
Nz e(;)(l — eﬂ'(z/“)
=ﬂ!}gn (H) -2/n

=e2-1




Question: 16 ctAss24

Solution:

f(x) is continuous in [1,3]

b n—1
f FQdx=lim &Y fa+ rh)where h = (b~ a)/n
a e r=0

here h=2/n
3 n-1
[te e pm ()3 (1+(5)
e X = n—-méo o f o
1 =0
2 n—1 2
= lim (,)Z e Uy}
n—w \N
r=0
2 n—1 Y
-
= lim (—)Z e len
n—wm \1
r=0

Common ratiois h = —

sum =e (e’ +e

sumof =e¢

2671\ el (1—en 2
=lim
( ) 2/n

(e’ -1)
S

Question: 17

Evaluate each of




Solution:

f(x) is continuous in [a,b]

b n—1
f F(x)dx = lim hZ fla+rh),whereh = (b—a)/n
a e r=0

here h=(b-a)/n

b ne
i b—a .
J (cosx)dx = lim ( )Z fla+rh)
J n-+oo n =
b—ayx~
= lim ( )Z cos(a +rh)
n—m n =

S=cos(a)+ cos(a+h)+ cos(a+2h)+ cas(a+3h)+................

Putting h=(b-a)/n

. (n(b—a) (n—1)(b—a)
(b—a) sin (7;3;1 )cos((ﬁ—iz” }

n

:rlll—no]u D =@

Sin(—.=) p—aqa
b-a  2n
2n

As we know

sinh
lim ( ) =1
r—o\ h

= lim 2 sin ((b; a)) cos(a + (% — ’Lr.) (b—a)

n-—oo

s (b—a (b+a)
= 2sin 2 )cos 3

Which is trigopnometry foarmula of sin(b)-sin(a)

Final answer is sin(b)-sin(a)

CLASS24

. (nh . im—1
+ cos(a+(n-1)h)— M‘#)

sin(-)

Exercise : OBJECTIVE QUESTIONS

Question: 1

Solution:

y= f:x\fi’d}:

4
:Jx
1

ralwa

dx

|
48 V] ——
| @ e
] w
T
— -
- -



I
2

—5@2D CLASS24

62

5

=12.4

Question: 2
Solution:

y= f:\lﬁx+4dx

1 2
(6x +4)z*!

6(%+ 1)

2 3 3
= rx3(162* 42)

2
= 6x3(64*8)

56
9

Question: 3

Solution:

I
|

2
- (V8 -v3)
Question: 4

Solution:

1
y=Jy—zdx

I

(tan™1x)}

=tan"'1—tan'0

s
= Z -0

b8
T3
Question: 5

Solution:




- s CLASS24

dx x
Use formula f ——=sin!3
fa2_x2 a

X 2

= (sin™!=
y=(sm3)
= sin7!1 - sin7!0

m

2

Questlion: 6

Solution:
\.IE
y= [5x/T+x%dx

Let, x2 =t

Differentiating both side wit

1
=5(27-8)

19
3

Question: 7

Solution:
Let, x*=t
Differentiating both side with respect to t

4x3d—x =1
dt

1
= x%dx =—dt
4

Atx=0,t=0

Atx=1,t=1




Y CLASS24

1412
0

1
= Z(tan“ )3

= %(tam_1 1-tan"10)
T

16

Question: 8

Solution:

Let,logx =t

Differentiating both side with respect to t

ldx_l
xdt
1
= —dx=dt
X

Atx=1,t=0

Atx=e t=1

Question: 9

Solution:
y= (In(sinx))g
s ™ — nsin ™
= n(smz) n(smz)

1
=lnl-In—

vz

11 2
= 2 n
Question: 10

Solution:

y = fy#(sec’x— 1)dx

h1s

= (tanx —x)g‘




= (tang - 3) - tan0 - 0) CLASS24

11'[
T4

Question: 11

Solution:

n
— l+cos2x
y= [gR

T
2

+

sin 2}()

MJM

smn (0 sin 0)
2 4

g /“'_"“\
\mt.:l

Queslion: 12

Solution:

y = (In(cosec x —

= In (cosec

m
y= foz cosx (1 — sin’
Let, sinx=t

Differentiating both side

C de 1
osxdt—

= cosxdx = dt
Atx=0,t=0

Atx=Tt=1
2

1

y= f1~t2dt

0

(%)
=(t- —
36




R CLASS24

Wi

Question: 14

Solution:

m
y= [ret  sec*xdx
Let,tanx =+t

Differentiating both side with respect to t

sec?x ax =1
dt

= secxdx =dt

Atx=0,t=0

Question

Solution:
Let, sinx =

Differentiating ; pecttot \\

c dx 1
n:)sxdt =

= cosxdx =dt

Atx=0,t=0

Atx =

E
-
I
[y

= {(tan 1)}
=tan1 -tan10
=w/4

Question: 16

Solution:




|

et CLASS24
Differentiating both side with respect to t
—1ldx
x2dt

1
= —dx = —dt

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

y= | sint dt

q"__\N\-"-l

L
(—cost)?

=1
Question: 17

Solution:

T 1

y= 1,

l4sinx l1-s

Let,cosx=t

Differentiating both
Codx

—Ssinx E =1

= sinxdx = —dt

Atx=0,t=1

Atx=mt=-1

-1

1
y= (tanx)ngf t—zdt

1

e\t
=(tanm —tan0) + (—1)
1

=2
Question: 18

Solution:




l
y= f(?sin;xcos:'xdx CLAss24

3
y= | sinzx cos x (1 — sin®x) dx

O —— iy

Let,sinx=t

Differentiating both side with respect to t

C - 1
osX— =

dt
=>cos x dx=dt

Atx=0,t=0

Atx=1m/2,t=1

Use formula fe*(f(x) + f

Iff(x) = l_ix

1

then f'(x) = v
e¥ !
y= (1 +x)0
e
y= 2-

Question: 20

Solution:

y = J-o;ex(l-l-sinx)dx

2cos3>
4




X

) J Ay CLASS24

+—
2X 2X
2cos 2 2cos 2

n
7 X X
251n—cos—
Jex 272
2_ 2=
3 2cos 2cos 2

mn

2

fe" —sec? —+tan )dx
a

Use formula fe*(f(x) + F(x))dx = e*f(x)

L
Yy hen /GO = Ssec?]
279

Question: 22

Solution:

y= ff\choszxdx
H

= fﬁcosxdx
0

mw
= V2(sinx)
=v2
Question: 23

Solution:




11-x-1+1

y= b CLASS24

1
2

= [
1+x

0

= (2In(1+x) —x)}

=2ln2-1

Question: 24

Solution:

y _ J‘E lfcoszxdx

o 2
™
X sin2x\z
=(E_ 4 )D
m osinm
T4 3
o
T4

Question: 25

Solution:

™
y= [ cosx(
m
®
= jcosx
0

i
= (sinx)g — 2

Let,sinx=t
Differentiating both sidse

dx

Cosxﬁ =1

= cosxdx = dt
Atx=0,t=0
Atx =16, t=1/2

1

2
. n . )
y=smgfsmO*2 t=dt
0

1 (t3)i
—-——2{—=

2 3/,
11

2 12

[

I1




5

“12 CLASS24

Question: 26

Solution:

m
y = J7sinx(2sinxcosx)dx

m
K

= ?.fsinzxcosxdx
(1]

Let,sinx=t

Differentiating both side with respectto t

C de 1
OSth—

= cosxdx = dt

Atx=0,t=0

Atx=1mf2,t=1
1
yzzftzdt
]
t3
3

(),

Question:

Solution:

y = [, (2sinxco

Let,cosx =t

Differentiating both side
A X

-—smxa =1

= sinxdx = —dt
Atx=0,t=1

Atx=m,t=-1

-1
y= —f 8t — 6t% dt
1

(ts 13\ 7}
=- 8——6—)
5 3 R




-5 CLASS24

Question: 28

Solution:

1 ¥
= dx
v=lo=

Lete*=t

Differentiating both side with respect to t

e
e a 1

= e"dx=dt
Atx=0,t=1

Atx=1,t=e

Question:

=2(t—In(1+ )3
y=2[(3-1n4)-(0-1n1)]
=6-2log4

Question: 30




Mark (V) against
Solution:

Use integration by parts

flxl[dx:IxfIIdx— I%I(Illdx)dx

T
b 2

= commax— [ comnan)o
yfquDSXX udxX CosSX x| dx

m
2
n
= (xsinx)? — | sinxdx
[+]
0

k1Y

I 3
=3~ (—cosx)

m
:£+(0_1)
R

Question: 31
Solution:

We have to ¢

1
1 . _1X+§
—tan
S R
2 2 /4
2 23
== tan’lf(ﬁ)ﬁtan 1#(#))
3( 3\2 V3\2
2 m w
=569
oom
"3

Question: 32

Solution:

CLASS24




Let,x=sint

CLASS24

Differentiating both side with respect to t

dx
— =cost = dx = cost dt
dt

Atx=0,t=0

Atx=1,t=1/2

Question:

Solution:

y = J-].l-:lﬂvl—ldx

0 1+x

1
[ e
) 1+4x
0
= (2In(1+x)—x)}
=2log2-1
Question: 34
Solution:
Let,x=asint

Differentiating both side with respect to t

dx
azacostz’ dx = acost dt

Atx=-a, t=-1/2

Atx=a, t=1/2




|
n
2
a—asint CI-Ass24
y= —————acostdt
a+asint
hY
32
™
z - -
1 —-sint 1-sint
= a — X ——costdt
e 1+sint 1-—sint
z
m
3
1_
=a | ——costdt
cost
T
2
m
2
=a [lusintdt
ke
2
= a(t+ cost)
hig
—a[(5+0
(5
= 4aTr

Question: 3

Solution:

Use form

Question: 36
Solution:

We know that
|x| =-xin [-2,0)

|x] =xin [0, 2]

0 2
y= [ixtax+ [ x1ax
-2 ]
2

o
= f—xdx+ fxdx
-2

a




|
X*, X,
SNt CLASS24
y=0-(-2)+2-0
=4
Question: 37
Solution:
We know that
|2x - 1] = -(2x - 1} in [0, 1/2)
[2x - 1] = (2x - 1) in [1/2, 1]

1
y= |2x—1|dx+f|2x—l|dx
1

G —i

2

1

—(2x — D)dx + fz

P |

Question:
Solution:
We know that
I2Zx + 1| =-(2x +

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

3 1

y= f [2x 4+ 1| dx + I]ZX ‘
—a 1

2

1

i
2
= f—(2x+1)dx+ f2x+1dx
1

-2

2

1
= —(x*+x) I+ (x"+ x)l_l
3

- [G-D-a-alefarn-(-))

9
y=3

Question: 39




Mark (V) against
Solution:

We know that
|x| =-xin [-2,0)

|x] =xin [0, 1]

0 1
(5] lx|
y= | —de+ | —dx

X X
-2 1]
o

1

[
—
|
=3
+
. oY—
|
a
i

= (%)% + (x)p
=-(0-(2)+(1-0)
=-1
Question: 40

Solution:

Question: 41
Solution:

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

In0<x<

A
A
=

=COS X

CLASS24




lng <x<Tm CI.ASS24

==-C0S X

ks

T

7
i
= fcasxdx+J’ —cosxdx
0

R . 1
= sinz — sin0 — cosm + cos
2 2
=1-0-(-1) +0=2
Question: 42
Solution:
Find the equivalentexpression to |sin x| at 0<x

In0<x<m <2r

|sin x| = sin x
Inm<x<2n

|sin x| = -sin x

Solution:

We know

~ ) = )
Here,'.:l =
) sinx

~ (sinx + cosx)
=~ fla—-x) =f(g—x)

sin (g - x) COSX

- n - i
sin (i _ x) + cos(i— x) C0sX+ sinx

s 20 = f:f(x) + f:f(a —x)

h1d

Zsinx + cosx
——dx

o €Osx+ sinx

Rty
K
:fmx
0

21— I
)




| =

CLASS24

B3
N

i

Question: 44

Solution:
We know that,
w o fx) = [ fla—-x) =1
- Here, ...[let]
— T[ .
a= 5
fx) Vsinx
X)=—F—
Veosx + vsinx
B
2 fla—x) = f(ifx)
VAL
sin (5 - x)

Jcos(% —-X) +

Question: 45
Solution:
We know that,

s X)) = fla-x) =1

. Here,

.(let)

sin*x

f(x) =

sintx + cos*x

wfa-x) = f(g— x)




) CLASS24

sin* (12_1 - x) + cos*‘r(g - x) T sintx + cos®x

=20 = faf(x)+faf(a—x)

Ris
IE sin*x + cos*x
o Sinx + costx

mn
F
e
0
T

w20 =
2
B¢

w1 =
2.2

Question: 46
Solution:
We know that,

w0 = [

. Here,

L 1
Zsindx + cosax
1 1

9 sinax + cosix

A1

F
e
0

T

- ZIZE

L8

. Izﬁ
™
T4

Question: 47

Mark (V) against




Solution: cI.Ass24

We know that,
o 00 = [fa—x) = 1 .0t
- Here,
— 1-[ .
a=—

sin®x
f(x) = e
cos™"x +sin™x

-~ fla—x) = f(g—x)

cos"x
" cos™x +sinnx
k13

K
am=f1u
1]

veotx

f(x)=—
) yeotx +/tanx

~ fa—x) =f(g—x)

Jtanx
N cotx+\/tanx
T
z
21=f 1dx
]
21— =
Tt 2
I e
22
T
T4

Question: 49

Mark (V) against




Solution:

CLASS24

We know that,
2 [V = [ fla—x) =1 ..(let)

Ytanx
" cotx + Ytanx

3(5inx
COSX

3 sinx L 2{COSsX
COsx sinx

P, (Vsinx Ycosx)
z F

_ ycosx

sin3x + cos3x

L2
sin3 x
Tz 7
Sin3 X + cos3x

- Here,

Question: 50

Solution:
1 1
1+tanx 1+ SN X

COsX

1

. 1
(cosx + sinx) Cosx

cosx
" rosx + sinx

COSX

m
So our integral becomes, [z ___“2%%
0 cosx+sinx

We know that,




|
= (M) = [fla—x) =1 (et
Jo f0 =y 2 =) CLASS24

- Here,

™
a=r
2

sinx
(sinx + cosx)

f(x) =

« fa—x) = (5 —x)

sin(g -x)
:sin (g—x) +cos(g— x)
COSX
- cosx + sinx

W20 = L "t + J; ta—x)

cosx+ sinx

b
H
[P
0

2
:f 1dx
0

R
]E sinx + cosx
0

Question: 51
Solution:

So our integral becomes

1 1
Veotx +1 " [cosx

sinx+1

vsinx
VJeosx + vsinx

- Here,

Vvsinx
Veosx + Vsinx

" fa-x) = f(g— x)

f(x) =




S—

Join(z - CLASS24
Jcos (g - x) + \,Sin (;—I - x)

Jeosx
- Vvsinx 4+ vcosx

s 21 = afor afafx
jﬂ() L( )

R Y
IE Vsinx + cosxd
0

—_————x
yJcosx + v/sinx
T
2z
i
0
21 s
Tt T2
1 i
22
™
T4

Question: 52

Solution:

1
1+tan3x

-~ Here,

m
a= 7
i) = sin3x + co
We know that,
~ f %) = [ fla—x) =
sin®x
fla-x) = sin?x + cos3x
o
20 = f *ldx
0
T
~ 21 = )
T
[ = 23
b
T

Question: 53
Solution:

so our integral becomes,




1

secx _ cos3x CI-Ass24

secSx +cosecsx 1 N 1
cos°x  sin®x

sin®x
" sinSx + cosSx

m ;o5
Herea = andf(x) = — "% _
2 ﬂ:x) sin® x4cos’x
f ) cos>x
a—X)= —F——
sin®x + cos?x
We know that,

- f: f(x) = f; fla—x) =1 -.(let)

Question: 54
Solution:

So our inte

Jeotx
1+ +/cotx

B Jcosx
B vsinx +vcosx
We know that,

f: f(x) = foa fla—x)=1

s0, we know that,

.. Here,
m
a= 5
f( ) Vsinx
a—x}=——
Vcosx + ysinx
Jcosx

100 = Tt voosw
kA = fi fla—
21 fu (x) + L (a—-x)

b1

2 vsinx + +/cosx
= ——  —ux

o veosx+ vsinx
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s

Question: 55
Solution:

So our integral becomes,

tanx sinx 1
1+tanx  cosx 1 4 Sinx
cosx
sinx
- sinx + cosx

We know that,

~ o) = [ fa

=sin(%fx) +co

cosX
" cosx + sinx

2= j:r(x)+f:r(a—x)

his
fisinx + cosx
o €osx+ sinx

n
z
[P
0

Queslion: 56

Mark (V) against




Solution:

CLASS24

If fis an odd function,
f f(x)dx =0
—a

as. [ f(x)dx = — [° f(x)dx
here f(x)=x*sinx

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

Therefore, f(x) is a odd function,

ki d
f x*sinxdx =0
—n

Question: 57
Solution:

If f is an odd function,

=-X3 cos

Therefore,
s

f x3cos?x =
=T

Question: 58
Solution:

If f is an odd function,
a

f f(x)dx =0
-a

a 0
as. [ f(x)dx = — [ f(x)dx
f(x)=sinSx
f(-x)=sin%(-x)
=-sin%x
Therefore, f(x) is a odd function,
J sin*xdx=0
-
Question: 59

Mark (V) against




Solution:

CLASS24

-2 -2
f xa(l—xz)dx:f (x3 — x%)dx
-1 —1

x* x®
- [ZE]
1% 2¢

Question: 60
Solution:

If f is an odd function,

‘E‘f(x)dx =0

as,f: f(x)dx = — Loa f(x)d

Hence it is

f‘l a-x
—a 0ga+x_

Question: 61

Solution:

If fis an odd function,
J f(x)dx =0
—a

as, [ f(x)dx = — [° f(x)dx

61 123

sin®!x and x!%%is an odd function,
so there integral is zero.
Question: 62

Solution:

f(x)=tan x

f(-x) =tan(-x)

=-tan x




|
hence the functionis odd,
CLASS24
therefore, [=0
Question: 63

Solution:

By by parts,

flog(X+ m) =x10g(x+,fﬁ)—f

X
(x+ V=¥ 1)(1+ = )

X

]

b4
= Xog(x +Vx2 + 1)'.[ Tan dog(x + VXZ+ 1)WxZ+1
Question: 64
Solution:

cosx is an even function so,

f_: f(x)dx =2 f:f{x)dx

2 F
f cosxdx:zf o

m

= 1]

=2(1-0)

Question:
Solution:

Here,

() = 7=

f(afx)=\h_c+ e

We know that,
AR = [ fa-x) =1

afx++vVa—x
o VX+yVa—x

a
=de
0
a

1==
2

2l =

Question: 66

Solution:

T
let| = Jgtlog(1 + tanx)dx




We know that,

J:f(x) :f:f(a—x) =1

~ fla—x) =log(1 +tan(g—x))

(tang—tanx)
=log|{1+-——5—" |=log(1 + 1(1 — tanx)

1 +mngtanx

CLASS24

1 +tanx

=log——
g1 +tanx

faf(a -x)=1

g
- a c]g1+l;am{

Question:

Solution:

f_ af(x)dx
J: ‘:f (x)dx + J:f(x)
J; *f—x)dx — f_ if(x)dx

fn ) f(—x)dx + J:f(x) dx

Question: 68

Solution:

f il

- J:[x]dx+ Ll.s[x]dx

1.5

1
=f 0dx+J 1.dx
]

1




Question: 69

Solution:

fll[x]dx = J:[x]dx + ful[x]dx

0 1
:f —Idx+f Odx
-1 [+]

=-1-0+0
=1

Question: 70

Solution:
hd
J [x* = 3x + 2|dx
1

T x2-3x+2=0
(x-2)(x-1)=0
so, 2, and 1

rd

Question: 71
Solution:
.. sin x=0
L x=0,m2m....

So 11, 21 are the limits so no breaki ts for the integral,

2n
- j —sinxdx = —cosx(mto 2m)
™

=2
Question: 72
Solution:
put

sin“'x =1t

27! CLASS24




dt = = xz: cI-Ass24

and sin"! 0=0
=t

Limit changes to,

n

n
J‘? tdt J’ITS 2t
—_—= ec”
o L—sinZt J,

m

K
=ttant—[ tan tdt

o

= [ttant + log cost] (Cr to

m 1l 9
"3 2%
Question: 73
Solution:

put x=tan

dx=seczyd

= 2[ytany—f4tanydy]
1]

=2[ytany+10gcusy](0 to
=2 T 11 2
=2[; —3log2]

T og2
=5 og
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