Chapter : 13. METHOD OF INTEGRATION CLASS24

Exercise : 13A

Question: 1

Solution:

_“[H+l]
Formula= [ y?dy =

+c
n+1

Therefore,
Put2x +9=t= 2dx=dt
o dt Lr o 1t° 8
S S [P LI L
2 2 26 12
(2x +9)®
=——+
12 ¢
Question: 2
Solution:

¥ n+1)
Formula = J’ xPdy =

t+c
n+l
Therefore,

Put7 —3x =t= -3 dx = dt

fﬁ dt 1[‘4“ 1t’+ ¢’+

(_3)*_3 [¢ =35 c= 15 C
(7-3x)°

- 15

Question: 3

+c

Solution:

yinto

Formula:f_rndx - i

n+l

Therefore,

Put3x-5=t=3dx=dt

ft“(dt) 1ft°'dr 1 t1‘5+ 2 r1-5+
Sy o O .5 =_x— T c
37 3 3715 179

2(3x-5)5
=———+c¢
9
Question: 4
Solution:

)]
.‘_fﬂ+i

Formula= [ y"dy = +c

n+1

Therefore,
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Put4x+3 =t=4dx=dt

ft'”“" & —lfr“’-s'dt—lx u'5+ _2xz°‘5+
)=z T3los T S

v4x+ 3
== *c

Question: 5
Solution:

i(n+1)
Formula= [ y"dy = l

+c

n+l

Therefore,

Put3 -4x=t=>-4dx=dt

dt 1 $05 2 £0-5

t 95 (—)="— [t dt=—x—4+c=—%x—+¢
f (—4) —4

3 —4x +
= - C
2

Question: 6
Solution:

Formula= _[' xn

Therefore,

Put2x - 3

II-E dt
5(—
)
1
V2x—3
Question: 7
Solution:
Formula = f e¥dyx = e*
Therefore ,

PutZx-1=t=2dx=dt

f*dt lf fdt = xet 2x_1+
9(2)72 edt=oxe+c= c
e(2b1]+
= > '

Question: 8
Solution:

Formula =

fe*dx=e*+¢
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Therefore,
Putl -3x=t=-3dx=dt
el-3x

f‘dtflf'dtfl tpeo +
r:*(_s)f_3 e 7_3xe c=—z +¢

E,(1751_1:)

=— +c
3

Question: 9

Solution:

ux

Formula= [ a*dx = tc

loga
Therefore ,

Put2 -3x=t=-3dx=dt

fs‘dr —Ij:ifdz—l
—3)_—3 T -3

3(2*—3::)
3log3

+c

Question: 10
Solution:

Formula= [
Therefore

Put3x=t

f - dat
sin (3

Question: 11
Solution:
Formula= [ cosxdx =s
Therefore,

Puts5+6x=t= 6dx=dt

J’ tdt lf cdt 1 ne)+ sin5+6x+

cos (6)—6 cos -Gx(sm) c= 3 c
sin(5 + 6x)

B 6

Question: 12
Solution:

Formula

1 4 cos 2 eoBaodt & sinx + ¢




Therefore,

CLASS24

fsinx V1 + cos2xdx =jsinx 2cosx +¢

f\/isinxcosx dx

Putsinx =t = cosxdx =dt

tZ
f\/isinxcosx dx = J-ﬁtdt =2 EJrc

~ (sinx)*
V2

Question: 13

Solution:

Formula [ cosec®x dx = —cotx +

Therefore,

Put2x+5=t=>2dx=d

Question:
Solution:
Formulaf
Therefore

Put sin x =t

2

t
tdt = — +
f 2 €

_ (sinx)?
=

Question: 15
Solution:
Formula [ sinxdx = —cosx + ¢
Therefore,

Put sin x =t = cos x dx = dt
4
t}dt = —+c¢
f 4

(sinx)*
==

Question: 16

+rc

Evaluate the foll
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Solution:
Formula [ sinx dx = —cosx + ¢
Therefore,

Put cos x =t = -sin x dx = dt
(15
3 (-1)dt= ——+¢
ferena= -5

3
2(cosx)z

B 3

Question: 17

Solution:

xlnti) disin"*x) 1

n+l da J1-a7

Forrnulafx"dx =

Therefore,

1
Putsin™y =t = —=dx
sin X ﬁ

tZ
tdt = —+
f 2" ¢

-

sin™ " x
_ (im0
2

Question:

Solution:

Fonnula_f

Therefore

Put tan~'x

f sin2rdt =

cos(2tan 1 x)
=-—

Question: 19

Solution:

Formula [ costdx =sint +¢

d{legy) 1
dx T x

Therefore,
Put logy =t :idx =dt
fcostdt =sint +c¢

=sin(logx) +¢

Question: 20
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Evaluate the foll

Solution:

dilegx) 1

a

Formula [ cosec?x dx = —cotx + ¢

Therefore,

Put logx = t=>£dx =dt

dt
f cosec’t T —cott+ ¢ = —cot{logx) +¢

= —cot{logx) +¢
Question: 21
Solution:

Formula dilogx) =
dx

i f%dx =logx

Therefore,

Putlogx =t = %dx =dt

dt
f -t—=10gt + ¢ = log
=log(logx) + ¢
Question: 2

Solution:

Formula

J

Therefore,

Put x +logx =t =(1+
3

t
tidt=—+c¢
[ =5

(x +logx)?
B 3

Question: 23
Solution:

Formula dilogx) _
dx

i _fidx =logx

Therefore,

Put logx = ¢ =>§d.x =dt

t3 (logx)?
2 g _
[ todr = 3 +c 3 +c
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Question: 24
Solution:

) _

|-

Formula [ costdx =sint + ¢

%l

dx 2w

Therefore,

1
Put\f)?:tiﬁ;(h’:dt

fccst 2dt = 2sint +¢

=2sin(vx)+ ¢

Questlion: 25

Solution:

Formula= [ e¥dx = e* + ¢
Therefore ,

Puttan x =t = secx

fe‘dt =e'+

— etanr +c

Question:

Solution:

Therefore ,

Put cos®y =t
f—erdt =—el4¢

_ _ecoszx Y
Question: 27
Solution:
Formula= [ sinxdx = —cosx + ¢
Therefore,

Putax+b=t= adx=dt

. dac 1 .
sintcost— =— | sintcostdt
a a

Putsint=z €rostdt=dz




|
HEEFEERY: CLASS24

(sinax + b)*
= +c
2a
Queslion: 28

Solution:
Formula= [ cosxdx = sinx + ¢

cos3x = 3cosy — 4cos?x

Therefore,
J‘ 3cosxy cos3x 3sinx sin3x +
— X = — c
4 4 ) 4 4x3

3sinx sin3Jr+
Y 1z '€

Question: 29

Solution:
Formula= fe"dx =e"
Therefore ,

1
Put —~=t=
X

fet(dt) =

1
=& x+°C

Question:
Solution:
Formula = [ co

Therefore ,

put—Lt=t=Lgy=dr
x xZ

fcost(dt) = Jcosrdt =

o1
=—sin—+c
x

Question: 31
Solution:
Formula= [ e¥dx =e* + ¢

Therefore ,

eI
—odx
f 1+e2x
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Pute* =t = e dy = dt

1 1
dt :f dt =tan 't +
f1+r2( V=17 an ¢

=tan }(e*)+ ¢

Question: 32

Solution:

Formula= [e*dx =e* +¢
Therefore ,

Pute?* —2 =t= 2e%%dx = dt
fl(dt) 1fldt 1l -
t\2/T2) Tt e

1
= Elog(ez" —2)+c

Question: 33

Solution:
Formula= [ x"dx =
Therefore ,

Put log (sin »

Formula=fx“dr =

Therefore ,

COSX

Putlog (sinx)=t=

sinx
1

f 7 dt =logt + ¢

=log(logsinx) +¢

Question: 35

Solution:

Formula= [sinxdx = —cosx + ¢

Therefore ,

Putxz+ 1=t =2y dx = dt




fsint dt = —cost+ ¢ cLAssz4

=-—cos(x*+ 1 +¢c
Question: 36

Solution:

xﬂ+l

Formula:_fx“dx = +c

n+1

Therefore ,
Putlog (secx+ tanx)=t
1
secxy +tanx

1
secy +tanxy

X (secxtanx +sec?x) dx = dt

X secx (secx +tanx)dx =dt

Secxdx=dt

tZ
J tdt = ? +cC
~ (log(secx + tanx))”
N 2

Question: 37

Solution:

tanyx=t
sectJx x (
tZ
tdt = —+
f 27 C
(tanVx)?
=7 4+

2

Question: 38

Solution:
+
Formula= [ x"dx = Xt +c
n+1
Therefore ,
1 2x
=142 = = _—
Puttan~!yx ety 2x xdx =dt %d; =dr
ft(dt) 1f tdt t2+
— ] =— =—+4rc
2 2 4
(mn—l XZ)Z

+c
4
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Question: 39

Solution:

n+i
Formula= [ x"dx = ¥
n+l

+c

Therefore ,

Putsin™t'x? =t=>‘/ﬁ—z-x 2x X dx = dt %d}c =dt

ft(dt)*lfldtftz-{-
2) 72 e
_ (sinTt %y

4

Question: 40

+c

Solution:

x‘.l'.l+1

Formula= [ x"dx =
n+1

+c

Therefore ,

Putsin 'x!=t=
J’ l(dt) I
t\1/

Question:

1
d

Solution:

Put 2 + log x

fa®)-

3
2(2+1logx)z

Question: 42
Solution:
Formula = f%dx =logx +c
Therefore ,

Putl+tanx=t= gec’x xdx = dt

dt 1
[(—) = J’—dt =logt+c
i L

=log(l+tanx)+ ¢




Question: 43

Solution:

Formula= [ cosxdx = sinx +c
Therefore,

Putl+cosx=t=>—sinyxXdy =dt

—dt 1
f(—)=—f—dt= —logt +¢
t t

= —log(l 4+ cosx)+c
Question: 44

Solution:

Formula= [ cosxdx = sinx + ¢

Therefore,
sinx

1+
cosx —
J 1_sinx dx-f(

Cosx

Putcosx-sinx =t

[)--

= —log(cos

Question:

]
Formula =
Therefore ,

Putx + log (secx) =t

(1+tanx)dy =dt

dt 1

f(—) = f—dt =logt + ¢
t t

=log(x + log(secx)) + ¢

(ii)

Formula = fidx =logx +c¢

Therefore ,

Putx + cos?x =t =1+ 2cosx x (—sinx)dx = dt

(1-—sin2x)dx =dt

dt 1
f(—)zj—dt =logt +¢
t t

CLASS24
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=log(x + cos®x) +¢
Question: 46
Solution:
Formula=_f1dr =logx+c
e 8
Therefore,
Put @® + b7sin’x = t €b% x 2sinx X cosxdx = dt

(b% sin 2x)dx = dt
fl(dt) 1 jld 1I

t\b2 B ” Eubz ogt +c
—ilo 2+ b%sin’x| +¢
=zlogla x|

Question: 47

Solution:
1

Formula = _f;dx =logx

Therefore,

Put a®cos®x + b7si

(a* x 2cosx

(b —a?)sin

Questlion: 48
Solution:

Formula= [ cosxd
Therefore ,

Put 3cosx + 2sinx =t =

dt 1
f(—)z]—dt =logt +¢
t t

=log(3cosx +2sinx)+ ¢
Question: 49
Solution:

rﬂfl

Formula = fx"‘d:( = +c

n+1

Therefore ,

Put 2x2 +3=t = (4x) dx = dt




[ ()= [Fae=1ope e CLASS24

=log(2x* +3) +¢
Question: 50

Solution:

n+i

Formula= [ x"dx = pal

n+l

+c

Therefore ,

Put x242x43=t = (2x+2) dx = dt & (x+1)dx=dt
fl(dt)f{fldtfll -
t\2/ 2 @ T2 Te

1
=§10g(x2 +2x+3)+¢

Question: 51

Solution:

To find: Value off
1

Formula used: f— d

We have, I = |
Let 2x2-5

d(2x?-
=3

= (4x - 5}dx

Putting this value
dt
1= IT [2x2-5x +1

I=loglt]+c

= log|2x2-5x + 1| + ¢
Ans) log|2x?-5x + 1| + ¢
Question: 52

Solution:

(9%?-4x+5)
To find: Value of_f Bx 22 2 5x+1)

Formula used:jidx =log|x| + ¢

o ()

Wehave.I_J_ (9x2 - 4x+5)
T4 (3x3-2 + 5x+1)

dx




Let 3x3-2x2+ 5x+ 1=t

d(3x3-2x24+5x+ 1) _dt
- dx - dx
dt

=9x2.4x +5= —
dx

= (9x2 - 4x + 5)dx = dt

Putting this value in equation (i)
dt
IZJT [3x*-2x2 +5x +1=t]

I=loglt|+c
I=log|3x3-2x2+5x+1|+c¢C
Ans) log|3x3-2x2 +5x + 1| + ¢
Question: 53

Solution:

sedx (DSeCX

To find: Value off 'Iug{lanx).

1
Formula used: f;d)( =log|x| + ¢

SECX COSECX - .
log(tanx) - (1)

We have, [ = f

Letlog(tanx) = ¢
d(log(tanx)) dt

T dx dx
d(log(tanx)}dtanx  dt

~ 7 dtanx dx  dx

1 2 dt
= tanxSEC X = a
dt

= SECX COSecx = —
dx

= (secx cosecx)dx = dt

Putting this value in equation (i)

I= f%t [log(tanx)=t]

I=loglt|+c
I=log|log(tanx)| + ¢
Ans) log|log(tanx)| + ¢
Question: 54

Solution:

To find: Value of
_[ (1 4+ cosx) dx

(x +sinx)?

CLASS24



Formula used: f xdx = $Xn+ l+e CLAssz4

1+ .
We have, ] = fﬁdx . (1)

LetX +sinx=t
d(x +sinx) dt
o =,
dx dx

d(x) d(sinx) B dt

~Tdx dx dx

dt
= (1 +cosx) = dax

= (1 + cosx)dx = dt

Putting this value in equation (i)

I=f—?;[x+5inx=t]

We have, I =

Letl+cosx=t

d(1 + cosx) B dt
i dx “dx
d(1) . d(cosx) dt

dx dx  dx

) dt
= (0-sinx) = dx

=[(-sinX)dx = dt

Putting this value in equation (i)

I=J—S:—2E[1+cosx=t]

1= 14
:)_t C




1
=———+¢
1+ cosx

Ans) ———— +¢
1+ cosx

Queslion: 56
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Solution:
To find: Value off Azxt3) X
' VxZ +3x-2

Formula used: f x"dx = %Xn tly¢

+1
sinx
(14 cosx)?

Letx? +3x-2=t

Wehave, I = |

dt
2>(2X + 3) = a

= (2x +3) dx = dt

Putting this value in eque

Queslion: 57

Solution:

(2x-1
Toﬁnd:Valueoff 7

Formula used: f x"dx =

sINX

We have, I = fm

Letx?2_-x-1=t

d(x?-x-1) dt
= dx T dx

:,d(xz) d(x) d(1) dt

dx dx dx dx
dt
= (2)( - 1) = a

=[x -.1)dx =dt

dx ...

X ... (i)

()




Putting this value in equation (i)

dt
I:fq[xz-x-izt]

tz

1

tz
=I=—-+c

2Vx2-x-1

I==—— +c

Ans) 2yxZ-x-1+c

Question: 58

Solution:

To find: Value off

VX+a+

Formula used:f)("dx

Wehave, [ = _f

I=
I=
I:aij\/x+adx—
I:g%j(x+a)%dx-](x
3 3
1 |[(x+a)2 (x+b)2
I=a—b 3 3 ‘
2 2
2 3 3
I:m[(x+a)2-(x+b)2]+c

2 3 3
Ans) m[(x+a)2 — (x +b)2] +c

Question: 59

Solution:

CLASS24




To find: Value of_f dx

V1-3x-v5-3x
Formula used: fx“dx = )(”Jr lie
dx .
We have, I = fﬁ o (1)

V1-3x-vy5-3x

J' dx 1-3x++v5-3x
= X
Vv1-3x-vJ5-3x V1-3x++v5-3x

f v1-3x++v5-3x
(V1- 3x) (V5- 3x)

/1-3x +5-3x
1-3x)-(5-3x) "

- f\fl 3x +v5- 3xd
= X

1-3x-5+3x
1 ¥y—
- [\/1—3xdx+JVS—3xdx]
i 1 1
1:.Z f(1-3x)?dx+f{5-3><)2d><]
3 3
1 1 (1-3x)'2+(5 3x)2
4| 3 3
| 3(53) 5 (=3)
I1=- 9x4[(1 3x}2+(5 3x):!lvc

1 3 2
1— E[(1-3)()2+(_S- 3XJ2J +c

1 3 3
Ans) ﬁ[(l -3%x)2+(5- 3x)§J +cC

Question: 60

Solution:

2
To find: Value offmd)(
Formula used: f dX = tan 'x

We have, [ = f (ﬁaj dx ... (Q)

x2
I= J‘ﬁdx

Let x3 =
d(x?) dt
Tdx  dx
dt
= (3)(2) = &
dt

= (xz)dx = 3

CLASS24
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Putting this value in equation (i)

—if dt [L+cosx=t]
C3) 1482 B

i
S gtan‘l(t) tc

1
1= §tan’l(x3) +c

1
Ans) §tan'1(x3) +c
Question: 61

Solution:

3
To find: Value off x_s) dx
+ X'

Formula used: f1+ sdx =

Wehave, ] = I(l:——xs)dx

Putting this valu
= 1f dt [1+¢
4l 140

1 -1

:;I:Ztan (t) +¢

1
I= Ztan'l(x“) +c

1
Ans) Ztan'1 (x*) +c

Question: 62

Solution:

dx

To find: Value of | 75517

Formula used: f dx =tan 'x

We have, (1)

x
=S o




|
Bl P CLASS24

Letx? =t
d(xz) dt
dx  dx

ﬁ
dx

= (2x) =

dt

= (x)dx = =

(x)dx = 5
Putting this value in equation (i)

1 dt

=3 1 t2[1+cosx t]
+

1
=] = El:an'1 (t) +c

Solution:

To find: Va

Formula us

d(x?) d(t-1)
ZTdx T dx
- (3x?) = dt

dt
ﬁxzdx:;

Putting this value in equation (i)

By
j(t 1)dt

[1+x3=t]

1
2
1ft 111
==|— = | —=dt
1 1
3 2 3 t3




1 1 1
~1=3 f tadt - f tzdt] CLASS24
3 1
I i1tz t2
BT Y
L2 2
[ 3 1
I_2 (1+x3)2 (1+x3)2
I Y I S
3E E!1
201 +x3)7 2(1+ x?)2
=1= 3 - 3 +c
3g 31
2(1+x2)2 2(1+x7)2
Ans) ( ) - ( ) +cC

9 3

Question: 64

Solution:

To find: Value off =

v+

Formula used:f
We have, I =
Letl + X
=X=t-1
= dx =dt
Putting this

t\}_—tidx
:1:]&&:-[%&
1o [[ e [eda

3 1
tz tz
=I1= - +C

1=

31
2 2

3 1
(1+x)2 (1+x)2
:)I—Zl 3 - 1 +cC

3
2(1 +x)2 1
=I=%-2(1+x)2+c
3
2(1 +x)2 1
Ans) %-2(1+x)2+c

Question: 65

Evaluate the foll
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Solution:
To find: Value off — dx
xyxi-1
1
i ———dx =sec'x +c¢c
Formula used: f 1

We have, I = fﬁdx . (1)

Multiplying numerator and denominator with x

X
I= | —1—d
fxz J(X2)2_1 X

Letx? =t

1
Ans) - se
) 2
Question:
Solution:

To find: Value o
Formula used: f x"d

Wehave, I = [ xy/x —

Letx — 1=t
x=t+1
= dx =dt

Putting this value in equation (i)

I=f(t+1)ﬁdt[x=t+1]
:»I:ft\rtdx+fxffdx

3 1
=;I=jt§dx+jt§dx
5 3
tz tz
#I:§+§+C
2 2




I
2 s 2 3
SI=g0c Die S0 Dive CLASS24
2 5 2 3
Ans) g(x-1)2+ E(x-l)z +c

Queslion: 67

Solution:

To find: Value ofj (1- X)wfll T x dx
Formula used: J-x"d)( = n—::XnJ'l +C
Wehave, I = [ (1-x)VI+xdx .. (i)

Letl+x =t

x=t-1

= dx =dt

Putting this value in equat

1= f{i-(t- 1)vtdt|

4 32
=I=2(14x)2-2(1+

4 a2 5

Ans) = (1+x)2--(1+x)2+cC
3 5

Question: 68

Solution:

To find: Value of [ x./x2 - 1 dx

1
Formula used: [ x"dx = ‘rH_—an tlic

We have, [ = _f)( Ix2-1dx « (i)

Let t
x?-1=
dt

=)2X=a




dt

= xdx = > CLAssz4

Putting this value in equation (i)

I=f%\/fdt[x:x2-1]

101
=§ft2dx
3
I—1t2
= —Ej'f‘c
2
ltﬁ
=t
=1 3 +c
1, 3
=>I=§(x -1)2+¢

i, 3
Ans) 3 (x*-1)2+c¢

Question: 69
Solution:

To find: Value

Putting this value in equation

t+2) . dt
I=f(—)\ft§ [t=3x-2]

3
1 3 1
:»I:Eftidx+2ft§dx]
3
I 1)t2 2t§
] ER)
2 2
5 3
:Iz% ;(3x-2)i+:(3x-2)i] +cC

2
=1 4—(3)( 2)2+—(3x 2)2+c




|

2 5 4 3
=2I= 6(3){7 2)2 + 5(3)( - 2)2 +C cLAssz4
2
s

Queslion: 70

5 4 k}
Ans) —(3x-2)2 + 5(31( -2)2+4c

Solution:

dx

To find: Value Off m

Formula used: f sec?x dx =tanx +c¢

dx .
Wehave, I = Im . (i)

Letl+logx =t

1 dt

% " dx
1

= —dx =dt
X

Putting this value in equ
- f dt [t
T J cos()

=aI=jse ;

=I=tan
Ans) tan (
Question: 7
Solution:

To find: Value off X<
Formula used: f sinx dx

Wehave, [ = f x2 sinx3d

Letx3 =t
dt
2= —_—
= 3x dx
dt
2 = —
= X*dx 3

Putting this value in equation (i)

.. dt 5
I:J’smt?[tzx 1

=>I=%Usintdt]




|
i
=>I= 5(-cost) +c CLASSZ4
;%I:%(—cosxa)+c

- cosx?
3

Question: 72

Ans) +c

Solution:

To find: Value of [(2x + 4)/x2 + 4x + 3 dx

1
Formula used: f x"dx = ﬁx“ +t14¢

Wehave, T = [(2x + 4)VX2 + 4x + 3dx - (i)

Letx? +4x +3=t

dt
:)(2X+4):a

= (2x + 4)dx — dt

Putting this value i

1=fﬁdt[
Z)Iz

3

t2

2

2
s1=5|®

.

)

2 3
Ans) 3 [(x2 +4x +3)?| +

Questlion: 73

Solution:

sinx
(sinx - cosx)

To find: Value off

1
Formula used:f;d)( =log|x| +¢c

We have, sinx . (i)
I= f (sinx - cosx) dx
1 2sinx

=1= 2 (sinx - cosx) X




B 1J (sinx + cosx) + (sinx - cosx)
2

(sinx - cosx) dx CLASSZ4

(sinx +cosx) (sinx - cosx)
J (sinx - cosx} J(smx cosx)

LetsinX -cosx =t

. dt
= (cosx + sinx ) = ax

= (cosx + sinx)dx = dt

Putting this value in equation (i)
1dt 1
=g T4y o
I 11 |si | + ! +
= ] = — _ —
> og|sinX - COsX 2)( C

=I= log|sinx - cosx| + ¢

I'\-1I|—'l

5+
x 1
Ans) 3 + EIogIsinx cosx| +¢

Question: 74

Solution:

To find: Value ofjll ol

Formula used: f # dx =log|x| + €

dx

We have, [ = IU - @
f dx
S Y
(1 ~ sinx )
COSsX

J’ dx

Z?I = T . v
COSX - Sinx
( COSX )

1 2cosxdx

=I= 2 ] (cosx - sinx)
B (cosx + sinx) + (cosx - sinx)dx
2 (cosx - sinx)
= (cosx + sinx) 1 [ (cosx - sinx)

- + -
(cosx - sinx) 2 J (cosx - sinx)
Let (cosx -sinx) =t

dt
=>(—sinx—cosx)=&

= (sinx + cosx)dx = —dt

Putting this value in equation (i)



1dt

G dx + %f dx CLASSZ4

I=

1 . 1
=1= filoglcosx-smxl + Ex+c

1 1 .
=1= Ex—zloglsmx—cosxl +c

1 1
Ans) 5X— Eloglsinx -cosx| +c¢

Question: 75
Solution:

To find: Value ofj _dx
(1-cotx)
Formula used: J'id)( =log|x| +¢

dx
(1-cotx) "

Wehave, I = f §3)]

I j dx
=1l= | ——r
(1 ) COSX)

Sinx
dx
=2]l= | ———r—
(smx - cosx)
sinx

1 2sinxdx

=I= 2J (sinx - cosx)

1 [ (sinx + cosx) + (sinx - cosx)dx

2 (sinx - cosx)
I 1 [ (sinx + cosx) 1 [ (sinx-cosx)
T 2) (sinx-cosx) 2/ (sinx  cosx)

Let (sinx-cosx ) =t

. dt
= (cosx +sinx ) = ax

= (cosx + sinx)}dx =dt
Putting this value in equation (i)

dt

1
I==]—

i
=3 (t)dx+£fdx

1 1
::I:EIoglsinx—cosxl +§x +c

1 1
Ans) 5X + Eloglsinx—cosx | +¢

Question: 76
Solution:

€052x
(sinx + cosx)?

To find: Value ufj dx



Formula used: f)—td)( =log|x| +c¢

CO52% .

Wehave, I = fmdx .. (1)
I J cos? x- sin? x
=1 = P —
(sinx + cosx )2

(cosx - sinx) (cosx + sinx) d
- X
(sinx + cosx)?

==

(cosx - sinx)

==} -
(sinx + cosx)

Let (cosx +sinx} =1t

] dt
:a(-smx+cosx):d—x

= (cosx - sinx)dx =dt
Putting this value in equation (1)

[
A

=I=loglt] +¢
= I = log|cosx + sinx| +¢
Ans) log|cosx +sinx| +¢

Question: 77

Solution:

(cosx - sinx)

To find: Value ofj

(1 + sin2x)
1
Formula used: J- Xdx=—x"*1! ¢
n+1
(cosx-sinx) .
Wel A= 0o
e have, [ f (17 sn2x) (i)
€osX - sinx
== — : dx
cos? x + sin“ x + 2sinXcosx

(cosx - sinx)

== | ————=
(cosx + sinx)2

Let(sinXx +cosx )} =t

) dt
= (cosx - sinx ) = ax

= (cosx - sinx)dx =dt
Putting this value in equation (i)

dt
1= |—
t._

I— 24
:a_tc

CLASS24



|
1
==~ nx+cosx ' © CLASS24

ns)

Queslion: 78

- ._ t¢C
sinX + cosx

Solution:
2
To find: Value offM(’:(;mg.’ldx
Formula used: [ X"dx = Loxn+lge
n+1
2
Wehave, T — fmdx - (i)

X

Let (X +logx )} =1t

R RT:.
=5 )T ax

Question: 79
Solution:

To find: Value off xsin3
Formula used: _f x"dx =
We have, I = [ xsin®x? cosx?d

Let (sinx2}=t

dt

- 2 "

= (sinx?. 2x ) = O
dt
= (sinx?. x )dx = =

Putting this value in equation (i)

dt
= i
I t 5




-1 [ eat CLASS24

I t +cC
=2]==-—
24
t4
:)IZE +C
I_si|'|4)-:2
»1-— C
A in* x2
ns) 3

Question: 80

Solution:

sec?x

To find: Value off {H—z

1
Formula used: IJI—-TCI

sI=sin(t) +¢
=I=sin (tanx) +c¢

Ans) sin"!(tanx) + ¢
Question: 81
Solution:

To find: Value of [ e X cosec?(2e"* + 5) dx
Formula used: [ cosec?x dx =- cot X +¢
Wehave, I = [ e X cosec?(2e ¥ +5)dx .. (i)
Let(2e"*+5) =t

dt
> (2eX(-1) = g

dt
= (e X)dx = —




CLASS24

Putting this value in equation (i)

dt
1= fcosecz(t) =

1
I=_—zfcosec2(t)dt
I= 1 tt) +
= *,_7_('(:0 Y+c
1
=sI=—2—cot(Ze"‘+5)+c

1
Ans) Ecot(Ze"‘ +5)+c

Question: 82

Solution:

To find: Value off 2x sec3
Formula used:_f)("dx =

Wehave, I = [ 2xsec?(

Letsec(x2 +3)

= sec(x? +
= sec(x?

= sec(x?

Putting this v

I=Jt2dt

 sec?(x? +3)

3 +C

(x?+3
Ans) % +c

Question: 83
Solution:

5IN2x

To find: Value of [ (a + bcosx)2

Formula used: (i) f)—lcd)( =log|x] + ¢
" n _L n+1
(i) [ x dx = ——x +c

We have, .. (i)

siN2x
I= I(a+bc05x)2 x




|
2sinxcosx

I= | @ 1 boosx)? %X CLASS24

Let(a+bcosx) =t

t-
= (cosx):Ta

= (sinx)dx = Y

Putting this value in equation (i)

2 t-a
I- jt—zdt

I=%2Ut£2dt—f%dt]

s

Wehave,l=f
Let(3-5x)=t

dt

dt
3dx=_75

Putting this value in equation (i)

[ [Lde
“Jt-s
.
- 5)t

_s g [

1
=1I= —glog|3-5x[+c




Ans) — % log|3-5x%| +c CLASS24

Question: 85
Solution:

To find: Value of
Formula used: f)[ 'é;txni_::l x"t1l e

Wehave, I = f\jl +xdx ... (i)
Let(14x)=t
= dx =dt

Putting this value in equation (i)

Izjwﬁdt

1
1=ftfdt

> 3
:)135(1+X)-i+

We have, ] =

Letex =t

= eX’ . 3x2 = de
dx

- <, x2. dx = %

Putting this value in equation (i)

I:J-cos(t)%

sin(t)
I-—3
- sin (3&"3) e
3
Ans) =N (:x ) +c

Question: 87
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Evaluate the foll
Solution:

-1
Entan X dx

To find: Value off 1)
+ X

Formulaused: [ etdx =e' + ¢

-1
emt‘dn X dx

Wehave, [ = J’ i

. (D)

Let(mtan ix)=t

1) at
SMTixe) = dx

1, _dt
" l1ex2/ T m

Putting this value in equation (i

Solution:

To find: Value

Formula used:fs

(x 4+ 1)e*d

Wehave, ] = cos? (xe)

Let(xe*})=t

= xe*+e*l=—
dx

dt
se*(x+1)= ax

Putting this value in equation (i)
I— f dt

~ J cos? (1)
1= jsec2 (t) dt

=I=tan(t)+c
=I=tan(xe*)+c

Ans) tan (xe*) +c




CLASS24

Question: 89

Solution:
e
To find: Value offM
Vx
Formulaused: [ cosx dx =sinx + ¢
VX V) g
Wehave, — [2coseax
e have, T J‘ = (i)
Let (evri) =t
Lot &
2yx  dx
NE
= —dx =2dt
VX

Putting this value in equation

I= fcos (t) 2dt

I=2sin(e¥*) +c

Ans) 2 sin (e¥¥

Question: 90

Let(e*-1) =
=eX - 1=+

Sex —t?+1

2tdt
x
- dx
2tdt
=>dx = o
2t
=>dx = e dt

Putting this value in equation (i)

2t
1= [V 5
2t2

I_zft2+1 1
- 2 +1




I
iz (1 iy )e CLASS24
=I=2[t-tan 't +c
»I1=2[Jex-1-tan*Jex-1]+c
Ans)2[Jex-1-tan ! Jex-1]+c

Question: 91

Solution:
dx
To find: Value off 9
Formula used: fid}( = |Og])(| +c

We have, [ = f(:—:&) . (1)

i dx
1= | =D

1
Ans) Slog|vx - 1] +c

Question: 92
Solution:

sec? (2tan’ 1 x)
(1+x2)

Formula used: [ sec?xdx = tanx +¢

To find: Value off

dx

1
We have, T = j%dx ()
Let2tan 'x =t

2 dt
T 1+x2 dx




I
1 dt

S a7 CLASS24

Putting this value in equation (i)

I= fsz-:lc2 (t)%

1
1= Etan(t) +c

1
I= itan(Ztan'lx)Jrc

1
Ans) Etan(z tan 'x)+c

Question: 93

Solution:

1+ sin2x
2

To find: Value off (

X + sin

Formula used: fidx =lo
Wehave, I = J- (

Let x + sin® x

I=logl|t|+c
I=Ilog |x+ sin2x|+

Ans) log |x + sin? xl +c
Question: 94

Solution:

To find: Value off ( L tanx )

x + log(cosx}

1
Formula used:f;dx =loglx| +¢c

We have, [ = _f( 1-tanx )

x +log(cosx) X e (D)
Let =t

x + log(cosx
1.(g-(sinx)) dt
e

cosx  dx




1t _dt
=1-tanx = =

= (1-tanx)dx =dt
Putting this value in equation (i)

- dt
“Jt

I=log|t] +c

I=log|x +log{cosx)| + ¢
Ans) log |x + log(cosx)| + ¢
Question: 95

Solution:

T'ofind:Valueoff( 1+ cot ) X

x + log(sinx)
Formula used: J’%dx =log|x| + ¢

Wehave, I = f( 1+ cotx )

Let X + log{sinx) =t
1.(cosx dt
4 Lfcosx)

sinx  dx

dt
=14+cotx= —
dx

= (1 + cotx)dx - dt
Putting this value in equation (i)

.
Jt

I=Ilog|x+log(sinx)| +c
I=Ilog|x +log(sinx)| +¢
Ans) log |x + log(sinx)| + ¢
Question: 96

Solution:

tanx seC2 X
To find: Value of | (1-tan’x)

1
Formula used: f;d)( =log|x| + ¢

_f tanx sec? x

We have, I = m

X .. (i)
Let =t
2
1-tan“x dt

=0-2.tanx.sec’x = —
dx

CLASS24



I
dt

= (tanx.sec? x)dx = - CLASS24

= (1 + cotx)dx =dt

Putting this value in equation (i)

1 dt
I= | —

t(-2)
I—Elo Itl + ¢

1
= Elogll- tan’ x| + ¢

Ans) %Iog |[1-tan®x| +¢

Question: 97

Solution:

Putting this value
dt
I= fsin t) =

1
1= 3 cos(t) +¢

1
1= —Ecos(Ztan'lx J+c
1 -1
Ans) —Ecos(z tan " x)+c
Queslion: 98
Solution:
J
To find: Value of ( 11

W3+ x§)

Formula used: (i) f%dx =log|x| +c




I
(i) [ x"dx = ——x"*1 4 ¢ CLASS24

We have, I= jﬁ . (i)

2 4 x3

Lety —t°

=

—t

=X

= 6t dt = dx

Putting this value in equation (i)

f 6t° dt
(£ +8%)
_J 6t° dt
e+ 1)

3 dt
6J‘(t+1)

r1-1
I=sji

t+
o
t3
I=6[§

I=[2\/§-3(x%)+6

1
Ans) [2&4 3 (xé) +6 (x
Question: 99

Solution:
To find: Value of‘f(sin -1 x)zdx
Formula used: [ sinxdx =cosx+c¢

We have, I= _"(Siﬂ':l x)zdx [l)

Let =t, x = sint,
sin ' x

= cost=41-x2

1 dt

1-x2 dx




= y1-x2dt=dx cLAssz4
=4/1-(sint)2dt =dx

= ’1-sin2tdt:dx

= cost dt = dx

Putting this value in equation (i)

sztzcost dt
d(t?
I:ftzcost dt- f[—((jt—) cost dt}dt

I=t’sint —J[Zt. sint]dt

I=t’sint -ZUt[sint

I=t’sint —2[—tco

I=t’sint +3
I=(sin?
Ans) (sin

Question:

Solution:
To find: Value

Formula used:f)( .

2xtan™}(x?

Wehave,I:J- (1)

Lettan '(x2) =t

1 2% dt
— 72, = —
1+ () dx
2X
BETT shuli

Putting this value in equation (i)

I=ft.dt
2

I=E+C

L {taw;(xz)f '




angy (20 CLASS24

Question: 101

Solution:

(x “)dx

(x4 4+ 1)

To find: Value off

-1

1 1
Formula used:fﬁdx = tan ’—; +C

We have, I = IE§4:i;d (@

Dividing Numerator and Denominator by x2,

o e)
I

X2+i12+ 2—2)

(1+5)
1

1
- ®2 + (v2)

I= ltan'l(t)+c
V2 V2
1 _1
I=—tan ' —X| +c
V2 V2
I= 1ta:m‘l( X’ 1)
V2 V2x

Ans) —tan

TA

Question: 102

Solution:

NX + COSX)

To find: Value of [ "<
sin

dx




Formula used: I [l—xzdx —sin 'x +c CLA5524

v1-

We have, [ = dex o (i)

VSN 2x

Let (sinx — cosx) =t

. dt
= (cosx + sinx) = dx

= (cosx + sinx) dx =dt

= t2 = sin?x - 2sinx. cosx + cos?

X
= t2=1- 2sinx.cosx

= 2sinx.cosx=1-t2

= sin2x=1-t2

Putting this value in equation (i)

dt

=>1=| —
Vie

I=sin't

1= sin ! (sinx - cosx)

Letsin ! (sinx - cosx) =6
=1=sin ' (sinx - cosx) =8 - (i)
= sinB = sinx - cosx

Now if sin8 = sinx — cosx

Then cos0 = {1 - (sinx - cosx)?

= cosB = /1 - (sin?x - 2sinx.cosx + cos?x)

= cosB = \/1 - (1 - 2sinx.cosx)

= ¢os0 = [ 2sinx.cosx)
sing
Now tanB =——
cosl
SmMNx — COsSX
Now tan = ——

ST —
JF 2sinceasx)

. sinX — cosx
=08 = tan 1( )

J 2sinx.cosx)

Comparing the value 8 from eqn. (ii)

I—6- tan'l( sinx — cosx )

J 2sinx.cosx)

Dividing Numerator and denominator from cosx

I—g- tan,l(tam:—l)

J2am)

Ans.)tan ! (m_l)
v 2a@nx)




|
Exercise : OBJECTIVE QUESTIONS I CLASS24

Question: 1

Solution:

3
Given = J-(Zx + 3)
Let,2x+ 3 =12

=2dx=dz

So,

where ¢ is the constant.

Question: 3

Solution:

Given =

1
jﬁ

(2-3x)




CLASS24

%

o lpdz

3771
e

=——|z 'dz
l

-3

where cis the integrating constant.

=5 +¢
9(2-3x)

Questlion: 4

Solution:

Given =

Let, ax -h.[

Question: 5

Solution:

Given =
hi

Let, 7 — 4% (7—4x)

= -4dx =dz

So,




J-ser:2 (7-4x)dx
= J‘sec2 z#

le 2
= —stec zdz

1
=—-tanz-+c
4

1
=——tan(7-4x)+c¢
1

Question: 6

Solution:

Given =

jcos 3x
Sao, J.cos.%xdx =

Question: 7
Solution:

13—

Given = Ic"

Let, 5 - 3x

1 503
=1 s

3
Question: 8
Solution:

Given = Ie”’“ ’

Let, 3x+ 4 =2
=3dx=dz

S0,

sin 3x
+ G

CLASS24

where c is the integrating constant.




le
=§Jedz
=—c'+c
3

1 3x-4y
=_¢ +

3

C

where cis the integrating constant.

Queslion: 9

Solution:

= ZJ.(s'er:2 z-1dz
=2[tanz-z]+¢

X X
= 2[ta:1:—:]+c

Question: 10

Solution:

where c is

Given = qu —COSX

So,

CLASS24




JVI-cosxdx CLASS24

J‘m w#l+ CO5X
- \Hl+cosx

Jw}l cos” X4

1+cosx

Let 1 + cosx = u2

So, -sinxdx = 2udu

2u —
—J-—du 2_[duz—2u+c:—2\/1+cosx+c

where cis the integrating con

Question: 11

Solution:
Given = j\ﬂl—!— sin
So,

Let 1 -sinx =u?

So, -cosxdx = Zudu
J.— du= —.’Zj du=-2u+c

where cis the integrating constant.
Question: 12

Solution:

. .3
Given = J-Slll xdx
So,

.

sin” xdx

.2 .
:_[sm Xsimxdx

= _[ l— cos ” )sm\d\




CLASS24

Letcosx=u

So, -sinxdx=du

—j(l —u’ )du

:f.[dquJuzdu
=-u +L+c
3

S°X

co
=—COSX +

where cis the integrating constant.
Question: 13

Solution:

. log x
Given = I

X
Let, logx=u

So, ldx =du

where cis the integrati
Question: 14

Solution:

Given =
sec” (logx)

Let, logxr=2 X

::>d‘_‘(:dz

X
So,




IS"‘CZ(“’g")dX CLASS24

X
2
:Isec zdz
—tanz+c
=tan(logx)+c
where cis the integrating constant.

Question: 15

Solution:

Given =

1

Let, logx =‘(2[10g X )

dx
= _—=dz
X

So,

[,
x(logx)

~ [z
z

=logz+¢
= log(log
where cis
Question: 16
Solution:

3
Given = Iex x-

Let, x3 ==z
= 3x2dx =dz
dz
= x-dx = —
So,
3
_[e" X dx
1
= —Jezdz
3

1
=—e’+c
3

=—¢ +¢
3
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where cis the integrating constant.
Question: 17

Solution:

Given =

-

B
Let, x = 22 X

= dx=2zdz

So,

NS
Rt

z
e
:I—szz
z

= ZI e’dz

where cis the
Question:

Solution:

Given =

]

Let, tan'l)gz

1
= -dx =dz
1+x-

So,

= J-ezclz
=e’+¢
-1
=™ Fac
where cis the integrating constant.

Question: 19

Solution:

Given =
J-sin \[;
Jx




CLASS24

= dx=2zdz

So,
siux/;
[N g
Jx
sinz
= J 2zdz

7z
= ZJ-sinde

=-2¢0sZ+¢C
=-2¢cosvX +¢C

where cis the integrating constant.

Question: 20

Solution:

Given = j(m)cos.

Let, sinx = =2

= cosxdx = 2zd

where cis the integrati
Question: 21

Solution:

Given =

J 1
_1)‘(i-;342)\/‘tall"lx

Let, tan

1
= ~dx =2zdz
1+x-

So,




[——ax CLASS24

(1+x2)\ftan’1x

2z
= I?dz
= Zjdz

=-Z+cC

=2\Jtan 'x + ¢

where cis the integrating constant.
Questlion: 22

Solution:

Given =
cotx

Let, sinx ;ng ( smx )
= cosxdx=dz

So,

Let,logz=u

= ldz’:dn
z

So,

dz
Izlogz

pdu

u
=logu~+c

= log|log z]+ C
where cis the integrating constant.
Question: 23
Solution:
Given =
1

2 .
Let, 1 + 10§§Qsz(l +10g}‘)




= lax=dz CLASS24

X

So,

1
j s dx
xcos” (1+logx)

=tanz+c¢
=tan(l+logx)+c

where cis the integrating constant.

Question: 24

Solution:

where cis the integrating constant.
Question: 25

Solution:
Given = [secD xtan x

3 4
So, _fsec’ tan xdx :_[sec X(seextanx)dx
Let, secx = z

= secxtanxdx =dz




J-se::4 X (sec xtanx )dx CLASS24

= J'z4dz

where cis the integrating constant.
Question: 26

Solution:

Given = J-cos ec’ (2x +1)cot(2x +1)

So,

jcos ec’ (2x +1)cot (2x +
= Icosec2(2x+ 1)cose

Let, cosec(2x+ 1

= -2cosec(2x

where cis the integra

Question: 27

Solution:
Given = |
tan(sin' x)
2
Let, sin“Tx=%1—-X
dx

= S =dz

1-x-




|
tan(sin—lx] < CLASSZ4
==
=_[tanzdz

=log[secz|+c

= log

sec(sin'1 x)‘ +¢

where cis the integrating constant.
Question: 28

Solution:

Given =

[tan(Iog x)
Let,logx=z X

= ldx =dz
X
So,

= log|sec
= log|sec
= —log‘co
where cis the

Question: 29

Solution:
Given = je" cot (e" )dx
Let, e* =2z

= eXdx=dz

So,

je" cot(ex )dx
= J'cotzdz
= log[sinz|+¢

= log

sin(es )‘ +c
where cis the integrating constant.

Question: 30




CLASS24

Mark (V) against

Solution:

. ex
Given = J-i
Jl+e®

Let, 1 + X =z2

= e¥dx = 2zdz

So,

ex
J‘\Jl+e“ h

_ J- 2zdz

z

where cis the inte
Question: 31

Solution:

Given =

)
=—y1-x"+¢c

where cis the integrating constant.
Question: 32

Solution:

Given =
e’ (1+x)
overmers

bl
cos” (xex)
Let, xe®* =2z
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= e*(1+x)dx=dz

So,

= _l‘se:c2 zdz

=tanz+¢

= tan(:-;ex ) +c

where cis the integrating constant.

Question: 33

Solution:

Given =

=log|z|+¢

=1an

e"+1‘ +c
where cis the integrating constant.

Question: 34

Solution:
Given =
J' 2% dx
1-4%
J,K
[

1-(2%)

Let, 2¥ =12




= 2¥(log2)dx = dz CLAssz4

So,
j 2Ydx

1~(2"‘)2
1 dz
J-1—22

log?2
1 .4
=——sin"z+¢
log?2
sin™! 2x
=" 4¢
log?2

where cis the integrating constant.

Question: 35
Solution:

Given =

dx
J‘e"—l

=-x+logz+c

=-x+log

e‘—q+c

where cis the integrating constant.
Question: 36
Solution:

Given =




| “"d CLASS24

J

=2loglz|+¢c
= 2tanl1+ \/;|+c

where cis the in

X
sec” —=dx
i

x s
{tan—+]}
2

X
Let, tan:+l=z

1 X
= —sect Sdx =dz
2 2

So,




[2 CLASS24

B

=—— - ¢
X
tan—+1
~

where cis the integrating constant.
Questlion: 38
Solution:

Given

J- sinx dx

1+sinx

dx
:-[dx_-[l+smx

X
Let, tau;+1:z

1 » X
= Zsec - Sdx =dz
2 2

So,

12

X
tan—+1
lal

where cis the integrating constant.
Question: 39
Solution:

Given




sy CLASS24

1-sinx
d_.
:_-[dx+'[l—s;1x
dx

=—x+j
. 22X X . X X
siN”—+¢cos"——2sin—cos—

2 ) ) )

=—X+J- dx

where cis the integra
Question: 40
Solution:

Given




[—& CLASS24

where cis the integrating
Question: 41
Solution:

Given

dx

where cis the integrating constant.
Question: 42
Solution:

Given




J‘ 1-tan 5 i« CI.ASSZ4

[y
o
o
(]
4

\
w
=
=

I

cos

+

w

&

| 1
[= 9
“

cos

122 1] #

1

X . X
Let, cOS— +sin—=7
) 2

=logz+¢
X . X

=log| cos—+sin—
2 2

where cis the integrating

Question: 43

Solution:

Given

I\z{e_xchi
Jle e

=X
=le? dx
1

=X
bl

=2e- +c

=24e* +¢

where cis the integrating constant.




CLASS24

Question: 44
Solution:

Given

J-cosxdx
1+cosx
J-1+cosx 1

dx
1+cosx

—J.d.{ I1+cosx

—\“Ia]l +C
)

[From Question no. 40] where ¢ is the integrating constant.

Question: 45
Solution:

Given

hl bl
Isec“ X cosecxdx

where cis the integ
Question: 46
Solution:

Given




|
jg_T;d CLASS24

. X
2sm- —

= seczi—l dx
fls3)

=2tan——X-+¢

12|+

where cis the integrating constant.

Question: 47
Solution:

Given

J-(1+c052,\
1 cos"\

» X

X
= —Zcot;—x«kc

-

where cis the integrating
Question: 48
Solution:
Given

1
jﬁdx
sm‘xcos X

dx

__J'Slll }\+COS X
sm- "{COS X

d\+_[

__[ a
CO5™ X Sl]] \

A
= Isec‘ xdx + Icos ec xdx

=fanx-—-cotx+c¢

where cis the integrating constant.




Queslion: 49 CLAssz4

Solution:
Given
cos2x
_‘-ﬁdi
SIN- XCOS™ X
cos’ X —sin x
_[ee sy
ST XCOS™ X
1
e T L e
sin” x COs™X

h
= _[cos ectxdx — jsec‘ xdx

=—-ranx —cotx +¢

where cis the integrating co
Question: 50
Solution:

Given

J-(cosix—co

X+ X—d
= EIZCOS( Jcos[ ]
2 2

- X+ X-—-0O X+ X—Uu
Z-ICOS + +C0s -
2 2 2 2

-

= ZI(cosx +cosa)dx
=2[sinx+xcosu]+e
where c is the integrating constant.

Question: 51

Solution:




nsl
Formula :- [ x"dx = ‘“ +c¢:14cos2x=2cos’x; 1—cos2x=2sin’x
n

Therefore,

1-cos2x Zsin®x

={tan™! dv = [tan™! = [tan~' tanx dx

1+cos2x 2cosx

:{f,td\'=f;+c

Question: 52

Solution:

Xr.|+1. . x B
Formula :- Jx"dx="—+c ;1 +sinx= (cos =+ sin=)?

tana+ tanb

22 sin’Z tan (a+b)
cos x =cos"——sin” = ;tan (a -_—
2 2 1—tanatanh

Therefore,

=[tan"!(secx + tanx)dx = [tan? (ﬂ) dx

cosx
(cos T+sind) { = smr):
B ing - - cos +sing
= tan‘i—.;—:vd\ = Jtan™! —————~dx
easts—gin (t:'—-'lr—]{:ﬂs——sn )]

% x L
1 {eos+sinz) -
2[tan™* ———=—dx = [ tan™*

(cos E—sinzj

(Multiply by sec = in numerator and denominator)

X i X
l+tan; - tan—+tan-

=/ mn“m ¥ = [tan™ dv = [ tan7? tan(f-k%] dx

tan——tan—tanc
4 4 2

m X nx x
= _ - = — e —
f(4+l)d.x S HE
Question: 53

Solution:

’ t'“l
Formula :- [x'dx ==—+¢c ;[ sec’xdx = tan x

Therefore,

1+sinx{1+4sinx
:’f ‘ ( )
1-sinx{1l4sinx)

Jv(1+sm.\)'d _ J-l+s=n .\+A.smxdx

1-sin<x cos-x

sinx a. +J‘Sll’l X

sin x

= sec®xdx +2f dx+_fffm xdx

sin x

=[ sec? 1d1+2_f dx+f( 1+ sec?x)dx

=2 [ sec®xdx + Zf%dx — [ 1dx

Putcosx =t

Therefore -> sinxdx=-dt

CLASS24



S2tany-2[ 5 -x+e CLASS24

:>2tanx+2§—x+c

=22tanx +2secx —x +¢
Question: 54

Solution:

n+l
Formula:- [ ¥'dx =% _4¢ ;[sec’xdx=tanx; [—5dx=tan"'x+c
Therefore,

J'r‘-i—l -1

14x2

f“,d v [ dv = J'“”-J(x'_l)dtﬁ»f"—dr

1+4x7

:)Ixz_

.2
ﬂ%—x+tan'1x+c

Question: 55
Solution:
Formula :-

sin(a + b)

={ cos(2 «)dx — sin
=c08(2 «) x —sin 2 «log
Question: 56

Solution:

A2
— tc

-

Formula :- [ x'dx =
sin(fa+b)=sinacosb+ cosasinb
[cot x=log (sinx)+c

Therefore,

= f (Vx+3+/x+2)
(Vr+3=yx42)(YVr+3+yx+2)

=[(VXx+ 3+ Jx + 2)dx
=[x +3dx+ [V + 2dx

dx (Rationalizing the denominator)




I
3 3
R i CLASS24

Queslion: 57
Solution:

O 1

Formula :- [x'dx =

+c
sinfa+b) =sinacosb+ cosasinb

fcot x=1log (sinx)+c

Therefore,

=>f—§§,s*§dx (Rationalizing the denominator)
Cosxy

1430
1

cosx+sinx
= f cosxysmy

cosx—sinx

Putcosx-sinx=t

(- sinx - cos x) dx = dt
(sin x + cos x) dx = -dt
:>_|'"Tdt =—logt +
=—log|cosx
Question:

Solution:

Formula

Puty?=1¢3
dt
=2 ——
I1+t=
=tan~'t +c

Stan~tx¥+ ¢
Question: 59

Solution:

+1
Formula :- [ x"dx = T.-T-I' c f%dx =sec”'x+c
Therefore,
Put x3 =t ,3x%dx = dt

:)f de dt

xx3x3 -1 = I 3t/t2 -1

Ry
37 tei-1
Lene?

ﬂ;sec t+rc




|
K CLASS24
Question: 60
Solution:

o1

Formula :- [ x"dx =

+c ;J':i%dx =sec 'x+r¢c

n+1

Therefore,

Putx+x+1=t,2x+ Ddx=dt
]

=fyidt =5 +c
2

2.2
:)_t_|,_
Stete

3
:>§(x2+x+1)i+c

Question: 61

Solution:

2
=2(2x+3)T  2(2x-3)2
3x6%2 3Ix6x2

a F
S(2x+3)2 (2x-3)2
18 18

+c

Question: 62
Solution:

o1

Formula :- [ x'dx =

+c

sinfa +b) =sinacosb+ cosasinb
Jcot x=1log (sinx)+ ¢

Therefore,

= M Gy

cosx

Putcos x =t -sinx dx = dt

:)J'“Tdt
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=—logt+r¢c
=—log|cosx| +¢c

Question: 63

Solution:

Formula = [ xdx = §+ c
sinfa+b) =sinacosb+ casasinb

Jeot x=log (sinx)+ ¢
Therefore,

secx+tanx
=[secxy———2(¢
secx+tanx

2
::'f secTx+secxrtanx

secx+tanx

Put secx +tanx = t, (sec?x
dt
=2 —
i
=logt + ¢
= log|secx +
Question: 64
Solution:
Formula
sin(a +b)

Jcot x = log

Therefore,

f cosec®x — cosecx co
=
COSecXx — cotx

Put cosecx — cotx = t, (co

dt
- | =
t
= logt+c¢

= log| cosecx — cotx| +¢c
Question: 65

Solution:

n+l
Formula :- [ xdx = I_T +c ;fsectxdx =tanx

Therefore,




J— 1+sinx

Zeort CLASS24

XX X
1 Zsmicosi 1 X sini

:f =+ T dxz—fsecz—dx+ —%dx
2cos% % 2cos? 2 2 cos

= tan¥x 2+ [tan Tdx
2 2 2
x x
=tan_+2 (—logcos;) +c

tan~ — 2log| cos= | +
= tang og[cosz| c

Question: 66

Solution:

n+l
Formula :- [ x'dx =>—+ ¢ ;[ sec?

Therefore,

j- secxtany
secia+l

Putsecx =t (secxta

f dt
= =
1+1t2

Solution:

Formula :-
Therefore ,

(1+x)2
= I (L+x)(1—x) dx

ﬂj’ 1+x

1

dx = dx
y1-x2 'I Vi1-x2
Putl—xZ=1t-2xdx=dt

-1, _1r
= sin"'x 2fﬁdr+.’:
= sin"txy —=
2
=>sinly—Vi+ec = sinlyx—Vv1—xZ+¢
Question: 68

Solution:

nel
Formula :- [ x'dx ="—+¢ ;[sec’xdx = tan x

Therefore,




Put— =tidv=adt
u x x? * CLAssz4

= [etdt
=se'+c

-
=e x+C
Question: 69

Solution:

nel
Formula :- [ ¥'dx="—+c¢; [—sdr=tan'x+c

Therefore,

Putxy* =t 4x3dx = dt

1 1

1+t2

1 —

= [tan t+c
1 -

= tan vty ¢

Question: 70

+logx)?
- (x :g«\)

Question: 71

Solution:

-1
Formula :- [ x"dx = '_.T-i-r:; J-

Therefore,

Put tan"tx? =1t ( X 2x)dx =dt > (:—':,)dx =dt

1
1+(x7)?
= [tide

t:
=-.~2+C

(tan™*x%)%

2 +c

Question: 72

Mark (V) against




Solution:

CLASS24

-l

Formula :-f_f'dx=f.:+c; fffdx='°9x+"
Therefore,
Put2 —3x =t —3dx =dt

171
= —EJ;dt

1
=~—§10gt+c

1
= —;log|2—3x|+c
Question: 73
Solution:

Wt 1

Formula :- [ x'dx = te; [

Therefore,

Puty? —1 =t 2xdx = dt

= f\/fdt

Solution:

Formula :-
Therefore,

Put§ — 3y =t —3d;

1
1 t 1
= —IxZ_te=-Ix
3 log3 3
3(5'21)
- 3log3

Question: 75
Solution:

Formula :- [ x'dx = ot

t+c; ferde=e"+¢c

-

Therefore,

Puttanx =t secixdx = dt

= [e'dt




CLASS24

=e'+c=2et 4 ¢
Question: 76
Solution:

L 1

Formula :- [ y'dx = +c; fetde=e*+¢

Therefore,

Put cos?x =t = 2cosx (—sinx)dx = dt = —sin2x dx = dt
= — J. etdt

= —el 4= —prosry o

Question: 77

Solution:

Formula :- [ y'dx = ‘_.T’j.;,,;
Therefore,

Put sinx® = t = 2xcosx?

Solution:
Formula :-
Therefore,
Put sin ev* = ¢ = (co
= IZdt

=2t+c=72sine* +¢

Question: 79
Solution:

L 1

Formula :- [ x"dx =

+c; ferdr=e"+¢

Therefore,

Put x® =t = 3x%dx = dt
=2 [sintde

1 1
= —Ecast+c:>—§c03x3+c




CLASS24

Question: 80

Solution:

n+l
Formula:- [yidy="—+4¢c; [e'dx=e*+¢
Therefore,

Put xe* =t = (e* + xe*)dy = dt = e*(1 + X)dx =dt

at
= [—5 = [sec’tdt =tant +c¢

= tan(xe*) + ¢
Question: 81

Solution:

L

Formula :- / ¥"dx = ,,+,+f;f'

Therefore,
Put 2% =t = 2xdx = dt

d 1 1
ﬂfx—tlz':;xiﬂi_r =

Solution:
Formula :

Therefore,
Putx—-1=1t =

= [(t+ 1) x Vtdt =

s ]
+C:’2£+2_n.
5 3

I
|alu{ ™
+
"”"'[::tu

H 3
= 2(x—3.}-+ 2(x—1)-+
Quesilion: 833

Solution:

_!nﬂ. . 1 _ .
Formula :-I"J'dx—m‘["ﬁ J‘Edt—sec t+rc

Therefore,

= [xVxZ—ldx

Put x2 —1 = ¢ =2xdy = dt




- fﬁ%ﬂéj-’;—dr CLASS24

1 3
= (- 1)i+c
Question: 84

Solution:

n+l 1
L [x¥dx="—+¢c; [———=dl =sec”'t+¢
Formula :- | ey I' .
Therefore,

1
= fnﬁdx

Put x = t? = dx = 2tdt

2t 3
= [pdt=2] dt=2
= 2t—-2log(l+t)+c
Question: 85
Mark (v} agai

Solution:

Putt =z2 dt=2zdz

222 2+2z°-2
= dz =
fu-z'-’ f 1+z° dz

=2fdz-2] dez =2z —21ta

1+

= 2JVt—2tan ' Vi+c=22Ver— 1 —2tan*Ver — 1 +¢
Question: 86
Solution:
+1
Formula :- [ x'dx = '_'T-[»c; Jetdx=e"+c
Therefore ,

We can write sinx = % [(sinx — cosx) + (sinx + cosx)]

1
=[(sinx—cosx)+(sin x+cosx)]
= f (sinx-cosx) dx




Ef(sin.\‘-cosxl . 1 r(sinx+cosx)

(sinx—cosx) dx E (sinx—cosx) dx CLAssz4
'J-d\ +2 J’[sm\'+eosvld x +i (sfnx-ﬂ'Os.\‘)dt
(sinx=-cosx) 2 27 (sinx-cosx)
Put , . .
(sinx —cosx) =t (sinx + cosx) dx = dt
x 1r1 x 1 1 1
=>+-[-dt > +-logt+c =-x +-log|sinxy — cosx| +¢
2 27t 2 2 2 2
Question: 87

Solution:

Formula :- [ x'dx = *— i ferdx=e"+¢

Therefore,

:J‘ sm\dt:).“&dr

cosx cosxy=sinx

We can write cOsx = i[((‘os,‘( — sinx) + (sinx + cos x)]

1 . .
J-‘_-[lcosx-—sm x)+(sin x+cosx)]

(cosx—sinx)

IJ-(cos.\'—sinx} ) lIEsinx-+cns.1"«d
ZEEETERE gy 4o [EEETETE Ay

2° cosx-sinx 2 cosx=sinx

+ F - (sinx :
=21 Idl +2 J’fsmv cos‘:dt ¢i+_| nHNSﬂd.I'
cosx—sinx 2 27 cosx-sinx

Put (cosx —sinx) =t (siny + cos ) dv = —dt

k 101 E 1 1 1 .
:v%—;f;dt :bg—:iogr+c ==X —-log|cosx —sinx| +¢
Question: 88

Solution:

n=1
Formula :- [ ¥dx="—+¢; [e'dx =e"+ ¢
Therefore,

1 .
= [ —romzdy 5 [_S0X
“sing sinxy—cosx

We can write sinx = % [(sinx — cosx) + (sinx + cosx)]

L (sinx—cosx)+(sin x+cosx)
J’.

(sinx—cosx)

(sinx-cosx) J- (sin x+cosx)
(sinx—cosx) (sinx=cosx)
(sinx+cosx) x 1 r{sinx+cosx)
[ dy 41 plEneeom x| L pioinrecon)
(sinx—cosx) 2 27 (sinx-cosx)

Put (sinx — COSI) =t (sinx + cosx) dx = dt
171 x 1 1 1
=§+—J’—dr =>+-logt+c=-x+-log|sinx — cosx|+c
2 2) ¢ 22 2 2
Question: 89

Solution:



Formula :- [ yndy = :"TT+ c; f‘—:xfd-t =tan™'x+c CLAssz4

Therefore ,

Puttany = ¢t = sec?y dx = dt
1
= [——dt = cin~-1
Imdt sinT*t+c

= sin~!(tanx) + ¢
Question: 90

Solution:

nsl
Formula :- [ x"dx="—+¢; .r:!.i__ld-\' =%tan“‘§+c

Therefore,
L 1
14— 14—
= [—idv=[—F=—dx =
x"? x*?—2+2

1 1
Putx—;_ t=>(1+;)d.

1 1. 4t
= [ ndt =T

Solution:

Formula

Puttanx =t =
t7

= [tédt=>=+c
7

(tanx)”

+c

Question: 92

Solution:

Ml

Formula :- [ ¥'dx = te; [Ssdr=tantx+c

Therefore,

= [sec*xsecxtanxdx

Put secx =t = secxtanxdx = dt
4 ¢
= [t*de 2=+c

(secx)®

5+C




Question: 93

Solution: CLA5524
Formula :-

Therefore , [ x"dx = % tc; fﬁd" =tan"'x+c

= [tan®x tan®xdx = [ tan*x(sec’x — 1)dx

= [tan®xsec?xdx — [ tan®xdx = [ tan®xsec®xdx — [ tanx tan®xdx

= [tan®xsec’xdx — [tanx (sec’x — 1)dx

= [ tan®vsec®xdx — [ tan v sec®xdx+ [tan xdx

Put tanx =t = sec’xdx = dt
4 =
= [t3dt — [tide + log|secx| jrT—%+!og|secw| +c

tanx)*  (tanx)®
H%f{a%ﬂirloglsecHJrc

Question: 94

Solution:

nel
Formula :- [ onge = = !

sdx=tan'x+ ¢
1410

+c; [

n+l

Therefore,
= [cosx (cos?x sinv)dx = [ cosy ((1 - sinx) sin® \)dx
= [cosx (sin®x — sin®x)dx = [ sin’ vcos vdx — [ sin®x cos v dy

Put sinxy =t =cosxydy = dt
P 8
= [dt- [ePde =S -S+c

+c

(sinx)* _ (sinx)®
n -

Question: 95
Solution:

~dx =tan"'x+c¢
1+x~

o1
Formula :- [ ydx = %+ c: [
Therefore ,

= [sec’xsec*vtanxdx = [(1+ tan*x)sec®xtanx dx
= [sec’xtanxdx + [ tan®xsec xdx

Put tanx = ¢t = sec®xdx = dt

= ftldt+jr3dt=§+§+c

tanx)? | (t 4
(tanx +{ anx)

+c

Question: 96

Mark (V) against



CLASS24

Solution:
Formula :- = e (1 dx = tan™!

ormula :- [y qy preg Il+x2 dx=tan"'x +¢
Therefore,
= [sec’xsec’xtanxdx = [(1+ tan®x)sec®xtan x dx
= [sec®’xtanx dx + [ tan®vsec?xdx

Put log(tanx) = t = ﬁsec"xdx =dt=>———dx =dt

sinxcosx
:2
= [tldt=>=+c
2

. (IOg[t:nxr)‘ +

[

Question: 97

Solution:

Formula :- ot
fx"dx - +

Therefore ,

= [sin®(2x+ 1) sin

Question: 98
Solution:

Formula :- - [x"dx =

Therefore,

—_—
vtanx

L o]

SINXXCOSX SeCY Ssecx

Puttanx =t = sec”xdx = dt
f—:>—r+€:.»2\/f+c

= 2\tanx + ¢

Question: 99
Solution:
nel
Formula ='j’.1"dx=x_T+c; fﬁdx=tan"x+c

Therefore,




f cosx+sinx d J- cosx+sinx d

costx+sin®x-sin2x = (cosx—-sinx)? Y cLAssz4

Put cosx —sinx =t = (cosx +sinx)dy = —dt

f-_du teo——
cosxy—5Inx

Question: 100
Solution:

LS

Formula :- [ ¥"dx = +c

[

Therefore,

= [Vex —1dx

Pute®* —1=t=e*dy =dt

= VT =g

1+t 1+t

Putt = z? dt=2zd=z

==

24227 —Z
1422

dz = B

1+2%

Question:

Solution:

Lettanx =t
Differentiating both sides, we get,
seczx dx = dt
Therefore,
dt
1= taT
Integrating, we get,
3

I='—3——+C
"idfl




1=Sic CLASS24

_1
2
2
1= "*“ﬁi‘ o}
1= ——2—+C
T Wanx
Exercise : 13B
Question: 1
Solution:
i)
=f ginidx

Now, we know that 1-cos2x=2Zsi

So, applying this identity i

i’%(fdx — [ cos2
X sin2x
2
X
2
Ans: _rsm
i) cos®x d

=[ cos®x dx
Now, we know t

So, applying this identi

fcoszx dx:f

=’§ (Jdx + [ cos2xdx)

2

sin2x+
2x2 ¢

= -+

= -+

X
2
X sin2x
*2- +c

sinZx

Ans: [ cos®xdx =~ + +c

Question: 2

Solution:
@ [cos™(x/2)dx

=[ cos? (g) dx




Now, we know that 1+cosx=2cos2 (x/2)
CLASS24

So, applying this identity in the given integral, we get,

f 2 X i J(l + cosx)dx
cos (2) X = >
:’i (J dx + [ cosxdx)
X + sin2x N
-l
272 €
X N sin2x
=5 5 c

sinlx

Ans: §+-T+ c
ii) J'cotz(fo)dx

= cot? (z) dx

Now, we know that cose

So, applying this identi
= cot® (g) dy =

=[(cosec? (f

Question: 3
Solution:

]

=f ginnidx
Now, we know that 1-cosZnx=
So, applying this identity in the given integral, we get,

(1 - cos2nx)dx

sinnxdx =
/ :

i% (J dx — [ cos2nxdx)

X sin2nx

2 2nx?2

X sin2x N
=-— c

2 4n

. X sin2ny
Ans: [ sin’nydx == -
2 4n

+c

(o _[sin *xdx




CLASS24

We know that 1-cosZx=sin%x

. 2,
=[sin®xdx = [(1 —cos*x)” sinxdx
=Put cosx=t

=-sinxdx=dt

=[(1- cos?x) sinxdy = —f(1—t%)%dt
=>—[(1-t2)2dt=— (14 ¢* - 2t%)dt
=—[dt + [ 2e*dt — [ t*dt

267 1
—t+———+c
3 5

Resubstituting the value of t=cosx we get,
5

2cos®x  cos®x

Z—cosx + — +c

. 2cosdx cos®
Ans: —cosy +

Question: 4
Solution:

Substitute 3x+5
=»3dx=du
=dx=du/3
=[ cos*(3
Now We
:"i [ cos?(u
=>Substitute s
=>cosu du=dt

i':—:j(l — sin®(u))cosu dt

- _1,z
= Jat—-[t?dt

Resubstituting the value of t=sinu and u=3x+5 we get,

_,sin(3x+5)  sin®(3x45)
3 9

+cC

. sin(3x+5)  stn?(3x+5) e
3 9

Ans

Question: 5
Solution:

=

Subftsiuté 2x-33 ) dx




= 2dx=du

CLASS24

=dx=du/2

= (i) [ sin”(u)du

2

= We know that 1-cos?x=sin?x

== (1) J(1 = cos” (_11)]3sinu du

—Put cosu-t

=-sinxdu-dt

=(1)f(1 )i

1

:’(’)J-(l 30+ 3th)dr

2

=(3)[J de - [ tode - [ 3t3d +

o 2 5
()] - L -2

2 3 El

ﬁ(1)[f—t_—*—r3+3_j]+
. 7 3

Resubstituting t

Now as we

i’cchs{Z.'r—S ]

-

_cos(3-2x)

o

Ans: Co513 =Y
Question: 6

Solution:

(i)

“l—cos 2x

‘(l.\;

:-f .'.1_ lc_bs&‘:{)a .t': o

l+cosix

1-cos2x 2sin’x and 1+cos2x Zcos?x

1—cosly 2sintx
:’f l+cas.‘_.\'d‘t :J-m-d‘
= tan“ydy
Now secix-1=tanZx
=[(sec’ v —1)dx
=[secivdy  [dx
—tanx-x+c

Ans: tanx-x+c



(i) { 1reos >x de CLASS24

1-cos 2x

::'f 1+cos2x
1—cos2x

1-cosZ2x=2sin?x and 1+cos2x=2cos%x

:)J' 1+cos2x _ J— 2cos°x
1—cos2x 2sin®x
=[ cot*xdx

Now cosec2x-1=cotZx
=[(cosec’x — 1)dx
=[ cosec®xdx — [ dx

=-cotx-xtc

Ans: -cotx-x+c
Question: 7
Evaluate the foll

Solution:

IJ J’ _COSI

1 +cos.r

= Jv 1—cosx

1+cosx

1-cosx=2s

1-cosx
= f STeosy
1+cosx

=[ tan® () d:
Now sec2(x/2)-1

=f (sear:2 G- 1) dx
=[ secz(z)dx— [ dx
S2tan(x/2)-x+c

Ans: 2tan(x/2)-x+c

1+ cﬂs:

(ii) f

:)I 1+cosy

1—cosx

1-casx=2sin2x/2 and 1+cosx=2cas?x/2

:)f .l+casx J- 2cos C}

1—msx 2sm2(")

=[ cotz(ﬁjdx

Now cosec? (x/2)-1=cot? (x/2)
=[ (cosecz(—D - 1) dx

=[ cosec® (g)dx —[dx

=-2cot(x/2)-x+cC




CLASS24

Ans: =-2cot(x/2)-%+cC

Queslion: 8

Solution:

=

Appslivix chedforbuula: sinxx cosy=1/2 (sin(x+y)-sin(y-x})

ﬂ%f(sin?x — sinx)dx

ﬂij sin7x dx — i [ sinx dx

— 7 -
=, COS x+ cOSx
14

+c

—cos7x cosx
=
14

Ans +c

Question: 9

Solution:

=
ApElesdg tosIndrula: co

ﬂi [(cos7x + cosx

Question:

Solution:

=
Afppsliptay sinBfodm
i'i f(costx — cos12x)dx

:’%j cosdx dx — %f c0s12x

sindy siml2y
24

+c

, Sindx sinl2x
' 74

Ans

Question: 11
Solution:

=
Al ehsxfdimula: sinxx cosy=1/2(sin(y+x)-sin(y-x))

=1 [ (sin7x — sin(—5x))dx




ﬂ%j sin7x dx + %fsinSx dx CLAssz4

—cos7x cosx
= ' 77
14 10

AI"I.S‘._CDS?x— COSX +c
14 10

Question: 12
Evaluate the foll
Solution:

we know that 1+cos2x=2cos2x

So, applying this identity in the given integral we get,
=[ sinxy/1+ cos2xdx
=[ sinx,/(2cos?x)dx

=2 [ sinxcosxdx

Let sinx =t

= cosx dx=dt
=22 [tdt
2
22" te=
2

Resubstitut

Question: 1
Solution:

=
= dostigpiatien g,
ﬂi_]'(l + cos2x)*dx

ﬁi](l + cos?2x + 2cos2x)dx

=2 [/ 1dx + [ cos” 2xdx + [ 2cos2x dx

:% [x+ [ (rcosinds 4 5 nnle «[1+cos4x=2cosx)

:% [x+ i ([ dx + [cos4xdx) +sin2x]) + ¢

:>["+ X - (fdx+fcos4xdx)+ +c

st.r]

i’ll'l'( sm-ix)_'_ sinTZr]-l_c

:)B_x + sin4dx = sinlx
8 3z 4

+c

3x sindx sinZx
Ans: =+ 4240
a 32 4

Question: 14




CLASS24

Evaluate the foll

Solution:

= cos2x cos4x cos 6xdx

ﬂé [(cos6x + cos2x)cos6xdx

=2 [ cos?6xdx + - [ cos2xcosbxdy
2 2

1 n 1
= EJ cos-6xdx + Ef(cosax + cos4x)dx

1 1 1
= -Efcoszﬁxdx + Ef cos8y dx + Zf cos4x dx

+c

1 J (L +cosl2x)dx 1sin8x 1sindx
== +— +
2 2 4 8 4 4

1 ( _ Sf?llZX) sinBx N sindx

RGN 32

X sinl2x sin8x  si

S
4 48 32

sini2y
48

sin8y

Ans: =+
4
Question: 15

Solution:

Resubstituting

sin*x

Question: 16
Solution:

=
= see? dg1=Htaneyenc” xdx
=>Put tanx=t =rseczdx=dt
=[(1+¢t*)de
tﬂ
St toc
3
Resubstituting the value of t=tanx we get

tanx

=tanx +T+C




|
tan®x

o e CLASS24

Ans: tanx +

Question: 17

Solution:

>

= east wtirtveds®xdx

=[ cosx sin*x(1— sin®x)dx
Put sinx=t

=>cosxdx=dt

=41 —2)dt
=[e*dt — [ todt

Put cosx=t
=>-sinxdx=dt
=t (t? - 1)dt
=[tedt — [ t*dt

t7 5
P———4c
7 5

Resubstituting the value of t=sinx

7
o8 x_ COS'SI
7 5

+c

7 5
, fos x Ccos™ X
Ans: 8222 % +c
7 5

Question: 19
Solution:

=

3. .
=t cos?xsinax dx?
;f COSX oS~ Asinaxdx




[ cosx (1 - sinzx)singxdx CLASS24

Put sinx=t

=cosxdx=dt
2
21 - t3)de

:’J’tf:dt—ftgdc

5 11

3 3
CEoIm e

3 3

Resubstituting the value of t=sinx we get

11

5
3sin3x 3sin3 x

5 11

=

5 i1
Ans: 3sin3x  3sina x
5 11

+c

Question: 20
Solution:

=

Far3
Stsindxe
;fsmx si

= sinx (1

Resubstituting the value o

18 8
5co0s5x 5cossx
18 8

is 8
. Bross X Scossx
Ans: _ +e
18 a

Question: 21

Solution:

= J' cosec*2xdx

= f cosec”2xcosec’ 2xdx




= f cosec®2x (1 + cot®2x)dx CI.ASSZ4

= cot2x=t =>-2cosec? Zxdx=dt

= —1/2[(1 +t2)de

= —1/2fdt - I/ZItZdt

t3
= —(E)t—z +c

Resubstituting the value of t=cotx we get

O cotl X
- -

2 6

colx  cot?x
Ans: — /2 _
2 6

+c

Question: 22

Solution:

-]

Question:

Solution:

cosx
= | ————dx =
cos(x + @)
fcos(x +a)cosa + si
=
cos(x + a)

= fcosadx + f tan(x + «) sina

Now « is a constant

= xcosa — sinalog | cos(x+ ) | + ¢
Ans:xcos a-sin alog|cos(x+ o) |+c
Question: 24

Solution:

= jsian cos® xdx

= f 2sinxcosxcos®xdx




= f 2sinxcos* xdx CLASS24

Now put cosx=t

=-sinxdx=dt

= —zf tidt
tS

ﬁ—ZXE-FC

Resubstituting the value of t= cosx we get,

—2cos°x

Question: 25

Solution:
cos®x

= —dx
Sinx

cos’x
= -
sin?x

Now put t?-1=

=2Ztdt=da

And ts=(a+1)4
1[(a+1)*
:,f!d

2 a
1 3 » 1
=5 (a* + 4a +6a+E+4)da

1 a‘+4a3+6a2+1 +4a |+
= —|—+—3+—
2\ 3 B na a C

at 2a® 3a° Ina
S|+ +—+—+2a]+c

Resubstituting the value of a=t2-1 and t=cosx =*a=cos2x-1=-sin2x we get

5 ((—sinzx)" N 2(—sin’x)? N 3(-sinx)? N In|(-sin*x)|

+2(—sin®*x) | +
8 3 3 2 2(smx)) c

sinfx  2sin®x  3sin*y  2In|(—siny)]
=
8 3 2 2

- + + - Zsinzx) +c




(sinex 2sin®x  3sin*x
- _

S st 5t In(sinx) — Zsinzx) +c CLASS24

sin® 2sin® 3sin® . :
Ans: (—‘—B—" - %‘ + ;2"3+ In(sinx) — 2smzx) +c

Question: 26
Solution:

=

:J' {'Uff@nj‘ekkfm‘ﬁdx ...[1":5-“ = cos*2x)
ﬂ;lf(l + cos4x)?dx

=’§f(1 + cos?4x + 2cosdx )dx

:% [f1dx + [ cos” 4xdx + [ 2cosx d

I(1+anﬁﬂdx

=[x+
4 2

Question:

Solution:

sin®x

(1+ cos‘zx)dx - f

Substitute u=tan(x/2)

=2du=sec2(x/2)dx

_ 2du
u+1

=>dx

=22 e

14+u?

:)2J'1+u2du -2 > du

1+u? 1+u?

:?'Z_l.du—tan_lu+c
=2 —tan *u+c

Resubstituting the values we get,




|
= Ztang—tan‘ltang-k c CLASSZ4
X X
= Ztani ~3 +c
Ans:2tan’2—:—§+c
Question: 28

Solution:

)y
22 2X
1+ tan 5 1+ tan 5

J’ dx dx
3cosx +4sinx 1—tan?i 2tans
3 + 4

SEC

5 f .
3+ Btau— — 3tan? 5

Let tan§=t

—sec —d.x dt

f 2dt
S
3+8t—3¢t

Question: 29

Solution:

dx
(acosx + bsinx)?

Taking bcosx common from the denominator we get,

[ dx
bzcoszx(% +tanx)?
1 f sec” xdx
(g + tanx)?
Let (a/b)+tanx=t

ssectxdx = dt




dee -1 1 -1

bz o Xt T e CLASS24

Resubstituting the value of t = (a/b)+tanx we get

-1 -1
= +c= +c
bz (% + tanx) ab + btanx

-1
Ans: —— + ¢
ab+b? tanx

Question: 30

Solution:

,%
2 =
1+ tan 5

2x
2=
1+ tan 5

f dx dx
COSX — Sinx (1 — tan2 l) ( 2tan = )

sec? dx
5 j _
1- 2tan~ — tan® 5

Let tan;—r=t

lsec?idx =dt
2 2

-]

Ans

Question: 31

Solution:

f(zmnx — 3cotx)dx
= f(4tan2x + 9cot?x — 12tanxcotx)dx
= f(i}(seczx — 1)+ 9(cosec*x — 1) — 12)dx

= J4seczx dx + f‘)coseczxdx - j 25dx

= 4tanx — 9cotx — 25x + ¢
Ans: 4tanx-9cotx-25x+c
Question: 32

Evaluate the foll




Solution:
=[ sinx sin2xsin3x dx

Applying the formula: sinxxsiny=1/2(cos(y-x)-cos(y+x])
=‘% [(cos2x — cos4x)sin2xdx

1p . 1p .
=- [ sin2xcos2x dx — - | sin2xcos4x dx

ﬂif sindx dx — if(sin()x — sin2x)dx

—cosdx cos6X cos2x
N
16 24 8
—-Ccosdx cosbxy  coslx
Ans: + — +c

16 24 B

Question: 33

Solution:
L . 1 coSsY
— cotx T cdh
) sinx ;.
R 1
fl + cotx 14 e
SInx

SinX — cosx COSX — SITX
=2 | ——dyv=— | —————dx
SINX + cosx Sinx + cosy

d(sinx + cosx)
= - ——
sinx/+ cosx

= —loglsinx + cosx| +
Ans: -log(sinx+cosx)+c

Question: 34

Solution:
f dx J dx
cosx +2sinx +3 S /1 gan> ) Ttan >
L O |
14+ tan = 1+ tan 5
2 X
sec*idx
=,f3+l+3t 22+ dtans — tan®
an*3 anz —tan®s
Let tan>=t
2

1 x
-ZsectSdx = dt
2 2

f 2dt j dt 2 dt
Tlavar+2r J242t+e2 3+ 12421

f dt _f dt
Tlernrer S+ )2
=stan }t+1)+c

Resubstituting the value of t we get
_1 ".
= tan (mné +1)+c

Ans:tan~!(tanZ + 1) + ¢

CLASS24



Exercise : 13C CLASS?24

Question: 1
Solution:
Using BY PART METHOD.

Using the superiority list as ILATE (Inverse Logarithm Algebra Trigonometric Exponential).
Taking the first function to the one which comes first in the list.

Here x is the first function and ex is the second function.

Using Integration by part

J-a.b.(l.‘; =a [bd.\; - I[ da ix ‘(lx
; ldx - !
-‘-x_e“dx =X |-e:i - [E.[e‘v‘dx
- “dx -

=xe® —jlﬁ“d.\;
=xe* —e* +c
=e¢*(x-1)+c
Queslion: 2
Solution:

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here x is the first function, and cos x is the second function.
Using Integration by part
I da .r
J.'lbd\ a'bd\—[ [bdx l(lx
dx -
T -

J\t.on(l\—\ c05\ [ [ cos xdx jdx

= Xsinx — |-l.si11 xdx
= XSIIX+COsX+cC
Question: 3
Solution:

Using the superiority list as ILATE (Ilnverse Logarithm Algebra Trigonometric Exponential).
Taking the first function to the one which comes first in the list.

. - Yy . .
Here x is the first function and -* is the second function.

Using Integration by part

ja.b.dx = a'|.bdx — [{ da

[bd\ lcl\
dx -



x Ix

e e
=X—— +C

2 2Ix2

el( cfx
=X———+4

2 4

Questlion: 4

Solution:

dx CLASS24

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here x is the first function, and Sin 3x is the second function.

Using Integration by part

. T
'fa.b,(lx =a | bdx — |l i3

u

.[bdx ‘[lx
dx - !

P . i odx TN
:s_l.\:smedx = xlsmedx— W}—.%mgxd.\; ldx
L L .

(—cos3X | . ( —COS3X |
:xl - ‘ . — ‘clx
3 S : .
{4:0-;3*; SN 3X
“x |
\ 3 3 3
—Cos3x ] (513X
=X — __Jv
T W

Question: 5

Solution:

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here x is the first functon, and Cos 2x is the second function.

Using Integration by part

J.a.b.dx =a [bdx _‘[%.dex}dx



= J..\;cos.'!xdx = x_‘-cos 2xdx - [[g—x.[cos 2xdx ‘dx CLASSZ4
Ndx?

- { sin 2x

Question: 6
Solution:

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here log 2x is the first function, and x is the second function.

Using Integration by part

-

da

- ]
’ I bdx dx
[ dx - \

L

_‘-a,l.xclx = aJ-bc{x - |

dlog2x ¢ , |
——— | xdx ldx

= Jx log 2xdx = log 3"1_[de M

=—Ilog2x — | —dx
- -
=—1I1log 2x - ~C
2 = “1><')
2 by
=log2x——+¢

Question: 7
Solution:

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here x is the first function, and cosec?x is the second function.

Using Integration by part

fab.dx =a[bdx —jﬁ—a.jbdx
- ax

dx




= jxcosec“xdx :xj.cos ec’x — [{dx .J’cos cczxdeldx CLASSZ4

X

:.‘;{—cotx)—J.l_(—cotx]dx

= —Xcotx + [cotxdx

=-xcotx+In|smx|+c
Question: 8

Solution:

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here x2 is the first function, and cos x is the second function.

Using Integration by part

fa.b.dx =a [bdx — I[da . I.bd.\' I(lx

dx -

:>sz cosxdx = X:J-COS sl = .{E.[cmxdx dx
. L dx * !

=X"sinx— |[2x xsinx]dx
=X"sinx— ZD X sin xdx i
Again applying by the part method in the second half, we get

X“sinx — ijsin xdx

f . \ i
\ L Y ffdx -
=X"sinx -2 xlsmxdx—' i—,'nnxdx {d_\'
o “ldx -

=x" sin.\;fE[x{fcos.\: ) — fl.(fcosx x|

hl . . =
=X sinx— 2[—xcosx+smx] +C
=X"SIX+2XcosX—2sinX +¢
Question: 9

Solution:

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Using Integration by part

fabds =afbds—| H__“:_jbdx]dx

. . 1+cos2x
Writing Sin?x= ———
-

We have



_ - (l—cos2x
J-xsm de:'x — x

(X Xcos2x
:J - |dx
i s ]

J‘ dx I\CO‘J_\ dx

1 -
= —— ' xcos 2xdx
ia ]

1 [x‘fcosl.\dx - 'l S.J.cos 2xdx dxl,
+ 2] Ndx |
2 e iy

:.\__l[l\:.smflx_ {I‘smlxldx,
4+ 27 2 2 )]
x° 1 [xsin2x [ -cos2x W

=2 ) _ L
2 2 2\ N8 JJ

—i,l [xsin2x oC0s2X|

- 2 2 =

7ﬁ_x5i112x_c0~_i_
1 4 8

Question: 10

Solution:

CLASS24

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Using Integration by part

_‘-a.b.dx = aJ-bdx - [[(h

2

Writing tan?x=secZx - 1

We have
J xtan® xdx = J x(sec” x —1)dx
= _[x sec” xdx — | xdx

Using x as the first function and SecZx as the second function



[xsec® xdx - [xdx ﬂ CLASS24
= {x-[seczxdx —j(z—:jsec jxded\;} —%

2
X
2

= {x.tanx—jl.tanxdx} -

T

<2
=xtanx—In| secx[fTJrc

2
X
| -——+c

=xtanx —In|
cos X 2

hl

<2
xtanx+h1|cosx|—7+c

Question: 11

Solution:

Using BY PART METHOD.
Trigonometric Exponent

ATE (Inverse Logarithm Algebra
one which comes first in the list.

Here x2 is the first fun

Using Integratio

ki
=x"e" -2xe™ +2e¥ +¢
Rl
= ex(x" —2X+2)+c
Question: 12
Solution:

We know that Cos3x = 4Cos3x - 3Cosx

_ cos3x +3cosx
4

Cos3x




+ »[ cos3x +3cosx

[x3 cos” xdx = J x‘[

dx

4

CLASS24

= l X~ cos3xdx + 3 ‘xz cos xdx
4 L

Taking X2 as the first function and cos 3x and cos x as the second function and applying By part
method.

%{ [K:EDSSXC]S +3ix: cosxdx |

1 . Jdxt - 1) L <y 1
=— !.\‘|(os:xdﬁ —1|—,|c053xdﬂ |dx |+:, x‘|cosxd\‘—|;—,|.cosxd.\ \|
4|! J o dy - | d Sldx - I
1 [ X sindx ¢, sindx, | 1, ) l
=—1 —| 2x. dx;JrS{x‘smxf[Zx.smxdxl
-JI- 3 B 3 ) ;
1]1 x“sin3x 2, | N N r |
=_ f—jhsm:xd\c|+_~|x‘5mx72#xsm.\'d\p
41 3 3- J : |
1| x*sin3x 2 ;o elds 0. } _ A, [ - lds ol | q'I
:—| —————=|x|sin3xdx —| — |sin3xde dv | +3 wTsinx—2 x|sinxdy - | — [sinxdy [dx [}
4| 3 3 - “ldx - 1) 1 - Sldy - ! 1
1|/ x°sin3x 2] —cos3x ». —cosis oo r 1
:—| -Zix -|I de |1+ 3% sinx =2 —xrnw—[—con‘dxll
1 3 3 3 4 3 i = y -
ll £ sin3x 2| —xcosi3x  sinoax — . 4 S
=— -= = 3 xTsinx 4 2xcoss - 2sinxl =@
3 3l 3 9 _'
l|x"sin3x /2xcos3x 2sindx . - o
=— - + —————F 3% kin i Ox cosx —Hsinx €
4 3 9 27

X sin3x  XCOSOX  sin Y 3T SMX ¥ COsX ]
- + — 4 sinx +c

12 18 54 1 > A

Question: 13
Solution:

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here x2 is the first function, and e3* is the second function.

Using Integration by part

fab.ds =afbdx —j‘{ja.jbdx}dx
- X



J.xjehdx :xz_[ehd:\' - J-[M.jekdx dx CLASS24

dx
3x X
=x" - —|2x.~—dx
-l
3x
_W2s - ix
= 3 Jxe dx
ix
2 € 3ix dx 3x
=x — " xletdx e tdx |dx
sl e
R X A ix 3x
xS he——je—-dx
3 3 3 3
263)1 2 eSx eBx
=Xx"———|x———|~+¢c
3 3 3 9

Using BY PART METHOL
Trigonometric Exponentiz

(Inverse Logarithm Algebra
e one which comes first in the list.

Here x2 is the first function, a cond function.

Using Integration by part

Jab.ds =a[bdx -IE“ .Ibcb(}d:g
X




- féjx:coﬂxclx CLASSZ4

3 2 ]

x> 1] . ol dx- o \
= \J costdx—' —.Jcoslxdx ]dx
6 2 7| dx |

X’ I{_»sin2x s, sin2x
=———]| X . ,J_\:. dx
6 2 -
x* 1f ,sin2x ;. |
=———| x". — |x.su12xd.\:
6 S ia ) -
3 ; . r T3
x- 1] -sin2x o efdx . |
= X - x|smlxdxf_|[ —Jmn:xdxldx ]
6 2 \ 2 - \ dx y i
X 1{ ,sin2x —cos2x . —cos2x |
= —-—|Xx". - x —|1. dx
6 ~ ~ 3 J I
X7 1{_»sin2x | xcos2x  sin2x .
=TI T T
X7 X"sin2x  xcos2X  sinlx
6 1 4 S

Question: 15
Solution:

Using BY PART METITOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here logZ2x is the first function, and x3 is the second function.

Using Integration by part

J‘a.b.dx =a rbdx \L a J.bd\ dx

dloz2x -
_‘-\ log 2xdx —109_\‘[\3(1\7 |LL7 |\ dx ]d\.
A ol
=10g2_\\——|-1'—'.\—dx
4 <2x 4
4
=log 2x \T——J‘\ dx
+ .
:logl\\——l."'—+c
4 4 4
44
:logﬁxL—L+c
- 4 16

Question: 16
Solution:

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here log(x + 1) is first function and x is second function.



Jabits =a] b~ | 42 o ax CLASS24

J-\]og (x+1)= 102(*<+])J'-;d\: J[MI xdx J X

) 1 -
:log(x+1)\7—jx+lx\7d‘;
; X -1+1
] g(x+1)—f—J- -

Adding and subtracting 1 in the numerator,

x -1 1
A[IX—E—I +E)d‘{b
loo(x+1) . [I(x+

"
ta

1o | —

=log(x+1)—-

We can write it as

Using BY PART METHOL
Trigonometric Exponent

nverse Logarithm Algebra
e one which comes first in the list.

Here logx is the first functio ond function.

[ab.dx =abdx —j[g.jbdx}dx




dlogx

= J..\;_” log xdx = log x_‘.x_“dx - ”

1 dx J X }d\

/ x—n—l -1 \—n—l
=logx J — dx
—n+1 X —n+l
" ogx 1 x""x
= =+ l dx
1-n l-n" x
x " ogx 1 x !
= + x +C
1-n I-n —-n+1
x " Mogx  x®!
= = - - + C
I-n (I-n)

Question: 18
Solution:

" 5 2
We can write itas |2 xx- ¢ dx
Letx?=t
2xdx =dt

Using the relation in the above condition, we get
i Al J i
|2xx et d = [ re'dt

Integrating with respectto t

CLASS24

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here t is the first function, and e’ is the second function.

ja.b.dx :aJ‘bdx [K—z | bd I\_
¢ Cdt ‘

J te'dt = r_fetdt - j[ E._{e‘dt Jdr
=te' - _fl.etdt

=te'—e'+¢c

Replacing t with x%,we get

L2oXT X~

Question: 19

Solution:
We know that Sin3x = 3Sinx - 45in3x

Sin3x = (35inx - Sin3x)/4



1

jxsh13xdx—IX(Mde CLASS24

J : )
:—Jstmx—xsmed};
30 . 1+ .
= —J xsinxdx —— |x51n 3xdx
4 4

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here x is first function and sinx and sin3x as the second function.

fabds =afbdx - |[j—1 [bax i{lx
Ursiend

3 . 1 .
= —J xsinxdx — = [xsm 3xdx
4 4
3 . dx 1L dx 1
=—(:§|smxdxf [ jblll\d\ ‘d\ 'f—‘ slsm 3xdx - | |sm 3xdx |d |
41 dx dx ¥ |
3 1{ —xcos3x rcosi3x
:—(—xcosx+fCOSX(lx)——‘ & —_| & cl.‘c]
4 A 3 3
3 . 1 -Xcos3x  sin3x )
=—(—xcosx+51nx)——{ - -c
4 41 3 O |
—3XcosX . 3sInX  XCOS3X  sin3x
= + = +¢
4 4 12 36

Question: 20
Solution:

We can write cos3x = (ces3x + 3cosx)/4, we have

c [ COs3N+3cosX |
_‘-\005 xdx :| t-—4\)— dx

1 3
= —jx cos3xdx + —jxcos xdx

1 1
Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here x is first functon and cosx and cos3x as the second function.
. [ da 1

[ab.dx =a[bds— [| — [bdx jd

’ - dx ]

| 3 \|L0~,\d\ J[ COs\d\‘d\J

jcm %\d\—‘ d\

= %‘:xj.cos_’-xdx J.“

ax

/

1{ sin3x psm3x 3, . .
1—[ —J—dx]+z(x3111x—-|sm.\:dx]

3 3
1{xsin3x cos3x ) 3 .
== - ]f—(xs1nx*cosx}+c
403 o ) 4

_ Xsin3dx  cos3x  3xsimx | 3cosx

12 36 4 4




Question: 21 CLAssz4

Solution:

We can write it as
jx.x‘ cos x~dx

Now letxz2=t
2xdx = dt
Kdx = dt/2

Now

1
—_flcostdt
2

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here tis the first function and cost as the second function.
- < da e 1

ja.b.dx =a|bdx - || —.|bdx dx
. ‘ldx - |

1, 1{ - dr - TR

—J teostdt == t'costdt—j — | costdrt dt

2 2L - dt - -

(tsint—jsinluh]

(tsint+cost)+c

19— 12| —

Replacing twith x2

3. 3 ]_ 3
XTsmXxT + :COS X TSR

| —

Question: 22

Solution:

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here log(cosx) is the first function and sinx as the second function.

ja.b.dx = ajbdx —J.J:S—i..l.bdx ‘dﬁl

_‘ ) v ot . ¢ldlog(cosx) Y
.smxlog{cm.\)d:\—log(cm:\)'51113(13—[{Tism.\dx dx
- . 'x -

—-sinx

=—cosxlog(cosx)—:[ .cosxdx

Y cosx
=—cosxlog(cosx)— |si11 xdx

=—cosxlog(cosx)+cosx+c¢



Question: 23

Solution:

We know that Sin2x = 2Sinxcosx

- poo
J xsinxcosxdx = :J xsin 2xdx

CLASS24

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here x is first function and sinZx as the second function.

_“a,b.dx =a [bd.\' — I[j—a [Lwcix i(lx
] oy |

/

1 ) 1 .o N
—_fxsm 2xdx :—l x's11|2xclx -
“4 - o -

[E.[sin 2xdx idx
dx 1

1{ —cos2x .‘-coslx
x -t

- ) )
=\ - -

21 2 4
-XC0s2X / sm2x
= - -

1 S

Question: 24

Solution:
Letvx =t
de =dt
20X

=dx = Eﬁcit
= dx = 2tdt

We can write it as

J.cos Vxdx = 2| teos tdt

1{—xcos2x sm2x J
+C

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here t is first function and cos t as the second function.

_“a.bclx =2 fbdx - Im—a [bclx )dx
] Hax 17

I
= thcostdt =2

:Z(tsm{—_"smtdt]
=2tsint+2cost+c

Replacing t with Vx

tjcos tdt ~_|{ji]jcos tdt ]dt



= 2v/xsinVx + 2cosVx + ¢
= 2(cosVx + Vxsinvx) + ¢ CLASSZ4
Question: 25

Solution:

We can write itas | i .
'COSﬁC"{l.\' = |cosecx.cosec xdx

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here cosecx is first function and cosec2x as the second function.

da

< Jodx dx
dx -

.

j abdx =a J'bdx - J'[

"dcosecx 5
.l“cosec xdx [dx

b > ‘I’
J.COS eex.cosec xdx =coseex [.I’.‘OS ecxdx — ' : -—1—
- =) X

=cosecx(—cotx) - [(ucos ecx.cotx )(—cotx)dx

= —CO0SecCX.colx — ‘ cosecx.cot xdx

We know that Cot?x = Cosec?x- 1
—coseex.cot ¥ — | coseex(eosecx - Thx

. . R
= —CosecX.coty — I cosec xdx — | cos eexdx

We can write J.CO‘E ecxdx =1

= _‘-cos ec xdxX — cosecx.cotx — J cosec xdy ~ | coseexdx

( 3
= ZJ cosec xdx = —cosecx.cotx — jcos ecndx

3
= 2‘.coseC’xdx = —C0seCcxX.CcoiX —In |secx ~tanx | ~c,

—cosecx.cotXx +In|secx + tanx |
+C

~

= _‘.cos ec’xdx =

Queslion: 26
Solution:
i ] .
We can write it as l Xsin~ Xsinxcosxdx
We also know that 2sinx.cosx = sin2x

| x sin” xsin 2xdx

J Nsin©xsinxcosxdx =

1o | —



1—-cos2x

-

We also know that sin: X =

sin 2xdx

1 DA 1, (1-cos2x
—fxsm xsm_xd.\;:—lx. I
- [ B >

-

o

1( Xsin2x XCO052Nsin2x _‘—‘
:{ .[fd‘\ﬁ f%dx ]‘

Here Sindx = 2s5in2x.cos2x

1|{ pxsin2x 1 . \
::“\ | —2-(13( —1-.‘.3; suerliJ

CLASS24

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here x is first function and Sin2x and sindx as the second function.

ja.b.dx :a[bdx - I-[j—a.l-bdx i(lx
J s - |

-1 [lJ’X'.Sill:Xd'(— ” C—t\'.rsinlxdx 'cb:l :—‘ ij[sin-lx
21127 g [t 1 TR
1(1[ _gos2x ccosax . |1 | 1foleossx ccosdR

:?l?:l_x B ) "]lh‘:fx 1 -
2102 2 £

 Cos2x

I x
L

. cosdx  sindx|

2 N

sin 1x | ‘ { i

1o | —

—XcoslX  SinlX  NCOsS4N  sindxXs
= + - S

(6]
8 16 32 A

Question: 27
Solution:
Letcosx =t

- sinxdx = dt

Now the integral we have is
fsin xlog(cosx)dx = —flog tdt

= —Jl.logtdt

- H d—x.fsianxcb; ‘de |
Sldx - )]

- 16 )i

.

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here logt is first function and 1 as the second function.

[ab.dx =afbdx - j]:-z—a-.llbdxjdx
= - X



\ d

~futogac =togtf1at- [| O frarar CLASS24

el
=—logtt+|-.tdt

“t
=—tlogt+t+c
Replacing t with cosx
t(—logt+1)+c
=cosx(l—log(cosx))+c
Question: 28
Solution:

Letlogx =t

1/xdx=dt

log(logx
fgdx - jlogmt = [1.logtdt
J X J
Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here logt is first function and 1 as the second function.

J-a.b.dx :afbdx A | d—ﬂ.[bdx dx
| dx ¢ i

jl.log t(lt:logt[ldr - P legt.}.l,dr I:‘(lt
- Aoa Y

-1

= t.logt-J ~tdt
1

=tlogt—t+c¢
Now replacing t with logx
logx.log(logx)—logx=c¢
=logx(log(logx)—1)+¢
Question: 29

Solution:

= [l.]og(l—x: Jdx

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here log(2 + x2) is the first function and 1 as the second function.

_‘.a.b.dx =a '-bdx - [ligi.[bdx]dx
J Hax ! |



(dlog(2+x° |
J-l.log(2+x:)dx:log[E—xz][ldx—[ L.jldx dx CLASS24
y ’ X
=10g(2+.\;3)\—|. I'ZX,_ xdx
Ja iy
N ox°
=xlog(2+x7)- d
xlog(2+x7) -“_fxz X
T
=\Iog(2*\“)—2j‘\q‘":"d\
=\Iog(2+\:)—2 (lild\]—' ,d\J
=xlog(2+ 2 _'s_ _("&. 1 d"\
=xlog(2+x")-2[x \-Jl—x XJ'

r / . N
=xlog(2+x7)-2 \lesmnl\j%m*c
:\109(2*‘{2)—23{*ZNETIIII_I%*C

V=
Question: 30
Solution:
\ ds - -. x.'[l—-smx)_ B

*l+-smx “{lesinx ). (1—sinx)
We can write it as -x{l—sinx'}

= | ——dx

l1-sm™x :

sX(l-sinx)

= | ————dx

©CosTX

. ) |
Using by part and I'_T_.(l.i"lfec xdx —J X tan x sec xdx

Taking x as first function and sec?x and secxtanx as the second function, we have

. .
xsec xdx — | xsecxtanxdx =

-

xfaecz xdx - [‘ ;E [sec: xdx ‘dﬁ1

- .'d_\; - )
—’ x| secxtanxdx - | —J secy tan xdx d:-.‘
- e D)

:(xtanx— fl.tanxdx)—[_\:.secx— [l.secxcbi]

=Xxtanx -In|secx|-xsecXx+In|secx~tanx|-c

secx +tanx

=x(tanx —secx)+In +cC

SeCX
=x(tanx -secx)+Infl+sinx|+¢
Question: 31

Solution:



Let us assume logx =t
CLASS24
X=et

dx = e'dt

Now we have

s o Il e
log-\ (logx)’ J ’
Counsidering f(x) = 1/t; f(x) =-1/¢%
d ( \ 3 1
dt! J r
By the integral property of '.{f(\) +f '(X)}de.‘l = t’.‘\f(\) +C

So the solution of the integral is

j’ ! 1
logx (100\)

1
dx=e'x—+¢
t

Substituting the value of t as logx

. 1
= e[oc_\_ x ==
log x
X
= —C
logx

Question: 32

Solution:

fo—
I

cosA.cosB = :

(A - B) >cos(AgB) |
1 -
We know that — ¢cos4N.cos 2X = :{cos( Ix +2x )= cos(4x —2x) |

= l COsOX +COs2X
- J

Putting in the original equation

je“‘ cos 2x.cos4xdx = |e_x

é[cos 6X + cos _x]

- _};[(Je" cos 6xdx)+ (J.e""' cos Zxdx) |'

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here cos6x and cos2x is first function and e "~ * as the second function.

_‘.abd\-a'bd\—l{da |bd ‘

dx -



Solving both parts individually

I= _‘-e-x cos6xdx = coszJ'e—xdx B ”dw_s(ixj

e Ndx ](lx
dx

I=cos6x.(—e ™) [{ —6sin 6x ).(—e ™ )dt

[=-cos6xe™ -6 '-sin 6x.e M dx

dsin6x ¢
[=—¢"cos6x -6 51116\_[e d\—|[&“| "clx]de

I=-e"cos6x -6 sin6x(-e7) —J.( 6c0s 6x ).(~e ™" )dt]

[=—e"cosbx —6| e “sin6x + 6|‘e"‘ cos 6,\:(13{]

[=—-e"cos6x — 6[—6" sin6x + 6I_i
[=—e"cos6x ~6e “sin6x— 36l
371 =e *(6sin 6x — cos6x)

¢ (616X —cos 6% )
37

Solving the second part,

dcos2x I _

I =j *cos2xdx = cos2 \[e S — ” |e *dx ';dx

dx
J=cos2x.(—¢" - [(=2sin2x ) (-e7 )dt

J=—cos2xe ™ -2 | sin2x.e tdx

[ “dsin2x ¢
T=—e"cos2x — _Lsm_ﬂe i '*||7 |e ™ dx d\‘
J=—¢"cos2x -2 (5111"\ )—| COs 2N )| —e ]dtp
T=—¢Ycos2x -2 [ > Y 8in2x 4+ _‘e’xcos,_xdrn
T=—¢"cos2x — [ ‘sm_x—“ll
=—¢Vcos2x + 2 sin2x — 4]

5] =e7(2sin2x —cos2x)
e “(2sin2x —cos2x)

i

I =

Putting in the obtained equation

2 37 5

1| e (6sin6x—cos6x) e (2sin2x—cos Zx)jl

e " (6sin6x —cos6x) e (2sin2x —cos2x)
74 10
<[ (6sin 6\—cos6\) (2sin2x —cos2x)"

74 10

E - +C

Question: 33

CLASS24



Evaluate the foll
Solution:

Letvx=t

dx = dt
3\:';

dx = 24/xdt

= dx = 2tdt

Replacing in the original equation, we get

je"’;dx = je‘.:rdr

= Z‘.I-Ie[dt

CLASS24

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here t is the first function and e® as the second function.

ja.b.dx :aJ.bdx — I'[(:a.[bdx ‘dx
Jdx |

. . e
ZJ te'dt = _{tje'd‘r —J \ pe e'dt ‘LIIJ

:‘.’[Iet fet-lvs:

=2e'(1-1)+¢

= Q[Ie‘ —J.l.e‘dti

Replacing t with Vx
=2ev*(vx-1) +¢
Question: 34

Solution:

We can write Sin2x = 2sinx.cosx

J-e““ sin 2xdx =2 [es‘”.smxcos xdx

Let Sinx =t

Cosxdx = dt

2 e ginx cosxdy =2 I elrdt

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here t is the first function and e as the second function.

_“a‘b.dx =a fbdx - [{?.I‘bdx iclx
. Jdx Y



2 l-et.rdt = ZP}-e[dt - |[ jt.[e‘dt Jdt_‘
- - - [ -

=2[t.et
= Z[t.er —e' [+c

=2e'(t-1)+c
Replacing t with sin x
=2eSiM¥(ginx-1)+ ¢
Question: 35
Solution:

1

Letsin 'x=t

X = sint

1 x=ar
l-x~

Putting this in the original equation, we get

xsinT'x )
dx :J‘r.sundt

.“\/i_—

CLASS24

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here tis the first function and sin t as the second function.

ja.b.dx =aJ.bdx— || (:—a.[bdx ‘a[\
- dx - |

[t.sin tdt = tj.siu tdt — [( cﬁ
dt

= t(—cosr)—jl.(—cost )t
=—tcost+sint+c¢

We can write cos t = V1 - sin?t
=- t(v/1 - sinzt) + sint + ¢
Now replacing sin " 1x =t
=-sin " x(V1-x) +x+¢c
Question: 36

Solution:

Lettan !x=tandx=tant

Differentiating both sides, we get

—dx =dt
1+x~°

[sm tdt | l



Now we have

CLASS24

2. -
X' tan X F
f‘id}; = lzan' t.tdt

1)
J‘t.tauj tdt = J‘t(seclt —1)dt
= [tsec: tdt — J‘tdt

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here tis the first function and sec?t as the second function.

J.a.b‘dx =a [bclx - |[$ [bdx i{l.‘i
- ddx T

I

—

_‘-tscc:2 tdt - [tdt: tJ-sec: tdt — ”(:i.fsecz tdt}dt -
J Mg _

1|

3

t
= t.tant—jtan tdt—T

e

-

o
:t.tnnl—hllsect'—jvc

We know that sec t = Vtan2t+ 1

- C

-1 - ., ftan"x
=tan_ xX-In|[man t1-1/- -

) [~ 5, fan"x
=xtan"xX—-In yx +1|-

Question: 37

Solution:

" 1
We can write it as 'IOE-'[T( Sr 2)%(1\

-

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here log(x + 2) is first function and (x + 2) "2 as second function.

J-a.b‘(lx = ajbdx - j[%.jbclx](lx



J.log(xvl).(';:dx:log(xvl) CLASS24

Jot e [ L o
(x+2) \ dx Cx=2)

_ ofv + 2 1 '—'- I _1

*10:(:\' )(X—:) J\—:(X_ﬁ)d\

=-log(x +2) I +[ ! dx

=—log(x +2) — - -~C

Question: 38
Solution:

Letx =sin t; t=sin"1x

dx = cos tdt
::.J xsin ™ xdx = | sin t.sin™ (sint)costdt
= Isin t.t.cos tdt

We know that sin 2t = 2 sintxcost

. 1 .
We have jtcos[aul{dt e fmu:u[t

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here tis the first function and sin 2t as the second function.

J-a.b.(l.\' :aJ-bdx - ME [bdx ldx

Y dx |
lJ'ts,-in:tdt:l t[sin 2tdt— [[ﬂ.'sm:uh dr.
> I ™ |

1/ —cos2t ;cos2t
i | dt
21 2

] J

_1{—tcos2t sin2t’
T2 24 y
_ ~tcos2t  sinlt

4 s

We know that cos2t = 1 - 2sin?t, sin2t = 2sintxcost and cos t = V1 - sin2t

Replacing in above equation



__‘(1_35i“jtl*25mtxcost e CLASS24

4 S
—t(1-2sin*t) e’
= + Ssint+c
1 1
fsin_lx(lfl\::) xvl-x°
= n + 3 -+

-
1 - . 4 sin” x 1 3
= X7si K—T+]r{\f1—x‘ +C

1 > . 4 sin?'x 1 3
=—X"sllT X———+—x\1-X" +¢
2 4 4

Question: 39

Solution:

1

letx=cost;t=cos 'x

dx=-sintdt
J‘.\'COS-I xdx = —J cost.cos"l(cost)sin tdt
= f_l cost.t.sin t.dt

We know that sin 2t = 2 sintxcost
. -1 Ul
We have —II costsmtdt=— f[ s 2tdt

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking first function to the one which comes first in the list.

Here tis first function and sin 2t as second function.

J-a.b.dx :aJ‘bdx = |{;{—a [tmdx ‘[lx
Nax )
ﬂ.[sin 2tde Id[ }

_TlJ-tsin 2tdt :%1[ t_[s'm:rdt —_[Lh |

_ —cne %)
=—1{t. co;_t+jco:_ldt]

i l

_ =l —tcos2t sin2t)
= — > + 1 +C
_ tcos2t sin2t .

4 8

-

We know that cos2t = 2cos?t - 1 and sin2t = 2sintxcost and sint = v1 - cos?t

Replacing in above equation



t(fcoslt—l) 2sintxcost

4 8
t(2cos t=1) /1 _cos’t
- - cost+c¢
1 4
cosTx(2x" 1) -
B 4 1
1 - cos'x 1 Y
=-xcos Tx————— ——xy/l-x° +¢
2 4 4

1 - simn~x 1 /=
=—x"cos'x + -—xvIl-x"+¢
2 4 4

Question: 40

Solution:

We can write it as ' (201‘_1 x. 1dx

CLASS24

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra
Trigonometric Exponential). Taking the first function to the one which comes first in the list.

Here cot ~x is first function and 1 as the second function.

- .rda . 3
ja.b_(lx :aJ bdx — || l—.|bdx ‘(Ex
! |

_ R [ deot™
jcot 'x 1dx = cot 1x|1dx—‘ s

| dx
:cot'lx.x—j _ _xdx
1+-x-
_ X
=xcot 1x+J _dx
1+x°

Let1 +x2=t

2xdx = dt
Xdx = dt/2
_ _ rdt
::»_[cot 'xdx =xcotTx+ | —
-2t
-1 lort
=XcotT X+ —+

Now replacing t with 1 + x2
=xcot " 1x+log(l +x%)/2 + ¢
Question: 41

Solution:

X i [Idx jdx

Tip - If fi(x]) and fz(x) are two functions, then an integral of the form f f, (x)f;(x)dx canbe

INTEGRATED BY PARTS as



f, (x) [ £, (x)dx - f[ fx)[f, (‘{)(h] dx where fi(x) and fz(x) are the first and second 1 CLASSZ4

respectively.

Taking f;(x) = cot' x and f3(x) = x,

J-xcot‘lx dx
d
= cot"xjxcix ff{—(cot'lx)‘[xdx]d_\
dx
x cot™!x J xld
(1+\’)
x cot™1x f
21 Q +\2)
xcot™'x 1 1+X2_X2CI
-2 2] +xny &
xcot™lx 1[1 1 5
T2 2 (1 rx2)
x2cot 1x

_Feotx l[x —tan~! x] + ¢ . where cis the integrating constant
] 7

Question: 42
Solution:

Tip - If fi(x) and f2(x) are two functions, then an integral of the form [ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

f, (%) f £, (x)dx — f{ -f, (x)f f; ().)d\ dx where fi(x) and f:2(x) are the first and second functions

respectively.

Taking f1(x) = cot:1x and f5(x) = %2,
j-xzcot"lxdx
-1 1 d —il -
=cot ™ 'x | x“dx— { (cot x)J x*d.\;}cix
dx
3

xcc}t1 J Xd_
B (1+\)

X cot‘l

3 f (1+x2 )
Taking (1+x2)=a,
2xdx=da i.e. xdx=da/2
Again, x?=a-1

1 x% % xdx
(1+x2)

gy
=éf(1 —-;)da

—6(a naj



Replacing the value of a, we get,

1
.-.E(a—lna)

1 , ,
=g[(l +x°)=In|x" + 1] + ¢,

x> In|x®+ 1| 1
== e, v 2
6 6 6
x? In|x?+ 1]
- "t
6 6

The total integration yields as

_ x¥cot 1x x? ln1x2+1!

= + ¢ . where cis the integrating constant

3 6 6
Question: 43

Solution:

CLASS24

Tip - If fi(x]) and fz(x) are two functions, then an integral of the form f f, (x)f;(x)dxcanbe

INTEGRATED BY PARTS as

f, (%) ff: (x)dx — I[ifl (x)f iy (x)d_'{} dx where fi(x) and f2(x) are the first and second functions

respectively.

Taking f(x) =sin"!vxand f5(x) = 1,

f sin™t xXdx
= sin™? J’ti\— (sin™* yx) , d\}d\
— 1
=xsin'Vx— | — — x xdx
2\f\\ 1 =X
=
Fein—1 /% i
=xsinT*x —- | ——=dx
2J N1 -x

Taking (1-x)=az,
-dx=2adai.e. dx=-2ada

Again, x=1-a2

md,\c
f ( 2ada)

—f,fl —aZda
1 1
- [Ea,fl —a%+ Esin'1 a]

Replacing the value of a, we get,
1 _ 1
- [Eav‘l —a+ Esm_ a]

1 1
flix 17.\'+55in‘1v'17x]+c



The total integration yields as

=xsin1yx+ l:x 1-x+ ;Sin_1 V1 - x] + ¢ . where cis the integrating constant
Question: 44

Solution:

Tip - If fi(x]) and £2(x) are two functions, then an integral of the form f f, (x)f,(x)dx canbe
INTEGRATED BY PARTS as

f,(x) f [ (x)dx — f{i f; (x)f f, (x)dx} dx where fi1(x) and fz(x) are the first and second functions

respectively.

Taking f1(x) = cos 'Wxand f(x) =1,

f cos ! yxdx

=cos? ﬁj dx — I {;—\ (cos™* yx) f d.\'] dx
-1

=xcos?! E—Jixxdx
v 2VxvV1 = x
1 x
=xcos?! fii——f dx
v 21 V1—x

Taking (1-x)=a2,
-dx=2ada i.e. dx=-2ada

Again, x=1-a2

1 V%
"ﬁf"—\m“"

17v1-—a®
T(—Zada)

2

= ff\fl —ada
1 1
:—[ia.ﬂl—a3+isin‘13J

Replacing the value of a, we get,

1 1
s = [E a1 —a? +Esin’1 a]

1 1
= —[Exvl—x+§sin_1\fl —x] +c
The total integration yields as
=xcos ! VX — [;xw'l —x+ ; sin W1 — x] + ¢ , where cis the integrating constant

Question: 45

Solution:

Formula to be used - We know , cos3x = 4cos®x-3cosx

f cos!(4x3 — 3x) dx



Assuming x = cosa, 4cos3a-3cosa=cos3a
CLASS24

And, dx = -sinada

1

Hence, a=cos™'x

Again, sina=v/(1-x2)

f cos~1(4x?® —3x) dx
:fcos_l(COSSa)[—sinada}

= fSJasinada

Tip - If fi(x]) and fz(x) are two functions, then an integral of the form f f, (x)f;(x)dxcanbe
INTEGRATED BY PARTS as

f,(x) [ £, (x)dx — f{i f, (\)f f. (x)dx}dx where f1(x) and fz(x) are the first and second functions

respectively.

Taking [, (x) = a and f,(x) = sina,

—3fasinada

d
=-3 [aJ- sinada — f{* -ajsinada} da]
dx

= 3acosa—fcosada

= 3acosa—sina + c

Replacing the value of a we get,

~ 3acosa —sina + ¢

—3xcos !'x— 1 —x2% + ¢ .where cis the integrating constant
Queslion: 46

Solution:

Tip - If fi(x) and f5(x) are two functions, then an integral of the form J f, (x)f;(x)dxcanbe
INTEGRATED BY PARTS as

f,(x) [ (x)dx — I[i f,(x)[f, (x)dx}dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking (%) =cos™! (1_—"3) and fa(x) = 1.
1+x-

1—x°?
f cos™t ( ,) dx

1+x?

L f1-%7 d 1%

= cos — dx— | |[-—4cos dx

1+ x2 dx 1+ x2

2 (1 +x3)(-2x) fq(lq*xg)(?!x}
:xcosi(l_x )+J (1+x%)° dx

1+x?

dx




L f1-%7 j —4x3dx
= XCO0S +
1+x2 1

(1+x3)2x T3z X 2%
L f1—x° f 2xdx
=X (0§ o =
1 +x2 1+x2
Now,
f 2xdx
1+ x2
j d(1+x3?)
) 1+x2
=In{1+x*)+¢c
Again, we know,
1 —tan®x
COS2X = ———
1+ tan®x
_, (1 —tan®x
= 2X = C0sS —_—
1 +tan?x

Replacing x by tanx, it is obtained that,

1—x?
2tanx = cos‘l( ﬂ)
1+ x°

So, the finalintegral yielded is
2xtanx — In(1 + x?) + ¢, where cis'the integrating constant
Question: 47

Solution:

Formula to be used - We know, tan2x =

2x
-'-ftan_l(l —\cf)dx

Assuming x = tana,

1 eaoi@h,

2tana

— = tanZa
1 —tan-a
And, dx=sec2ada

1

Hence, a=tan™x

Now, secZa-tan2a=1, so.seca=v(1+x2)

2X
f tan™?! (1 _\x:)dx

:jtalrl(tanZa} {secada}

= ZIaseczada

CLASS24

Tip - If fi(x) and fz(x) are two functions, then an integral of the form _[ f, (x}f5(x)dx can be

INTEGRATED BY PARTS as

f, (x) _"f3 (x)dx — f{% f, (\)f f, (\)d};}d}& where fi(x) and fz(x) are the first and second functions

respectively.



Taking f; (x) = a and f3(x) = sec2a,

=2 f asec”ada

d
=2 [af sec:ada—f{—afsec:ada}dal
dx

= 2atana — f tanada

= 2atana —In|seca| + ¢

Replacing the value of a we get,

~ 2atana — In|seca] + ¢

—2xtan-'x — InV1 + x2 + ¢ . where cis the integrating constant
Question: 48

Solution:

R,
Formula to be used - We know, tan3x — 3tanv-iangx

ft L 3x—x? q
~ | tan7 ——— |dx
1-3x?

Assuming x = tana,

3tana —tan3a

—— =tan3a
1 — 3tan?a

And, dx = sec2ada
Hence, a=tan 1x

Now, sec?a-tan?a=1, so, seca:J[l +x2]

f L 3x=xF

o | tan [ ——— | dx
1—3x°

=jta1r1(mn3a) {sec”ada}

= 3fasec2ada

CLASS24

Tip - If fi(x]) and fz(x) are two functions, then an integral of the form _f f; (x)}f;(x)dx can be

INTEGRATED BY PARTS as

f, (%) _ff: (x)dx — J‘{i f, (\)f f, (x)dx} dx where fi(x) and fz(x) are the first and second functions

respectively.

2

Taking F (x) = a and f3(x) = sec”a,

=3 f asec?ada

d
=3 [af sec?ada— J{—ajsec:ada}da]
dx

3
= 3atana — if tanada

3
= 3atana — 5111 |secal +¢



Replacing the value of a we get,

CLASS24

3
-~ 3atana — Elnlsecal +c

=3xtan 1x — gln\,’l + x2 + ¢, where cis the integrating constant
Question: 49
Solution:

Tip - If fi(x) and fz(x) are two functions, then an integral of the form f f,(x)f;(x)dxcanbe
INTEGRATED BY PARTS as

f, (x) J‘f: (x)dx — _l‘{dif1 ()Jf f, (X)d_‘i} dx where fi(x) and fz(x) are the first and second functions

X
respectively.

Taking f;(x) = sin!x and f3(x) = 1/x%,

sin™tx
f —dx
P
1 d 1

—sin~ly | 12 S e e

sin :\fxgd_\ J{dx(sm xjszdx}d\

—sin™'x f 1 ( L}d
= - X (——)dx

X v1i—x2 X

—sin™'x 1
= + - dx
X x/1— x2

Taking x= sina, dx = cosada
Hence, coseca=1/x

2

¥ T
Now, cosec?a-cot’a = 1 so cota=v(1-x%)/x

1
o] ———dx
fx\!l —x2

J — (cosada)
sinacosa

= I cosecada

= In|coseca —cota| + ¢

Replacing the value of a, we get,

=~ In|coseca — cotal + ¢

1 V1-—x2
X

=In +cC

The total integration yields as

—sin”1 1 [1-x2 . . .
=" "X . 1In [7 Y271 + ¢, where cis the integrating constant
X X X

Question: 50
Solution:

Say, tanx=a



Hence, seczxdx=da CLASSZ4

tanxsec’x
L] T T
1 —tan®x

j ada
) 1-a2

Now, taking 1-a2 = k , -2ada=dk i.e. ada=-dk/2

ada
“)1-at

[
— ] 2k

1
= ——In|k|] +
2n|| c

Replacing the value of k,

1
—=Inlk| +
2nII C

1
=——In[1—a%|+c
Sinj1-a?|

Replacing the value of a,
- [1-a% +

——Iinjl —a~ C
2

1 . . .
=— ;ln|1 = tan2x| + ¢ ,where cis the integrating constant

Question: 51
Solution:

Tip - If fi(x]) and f5(x) are two functions, then an integral of the form f f, (x)f;(x)dx can be
INTEGRATED BY PARTS as

f, (x) If: (x)dx - J-[di\: f, (\)f fs (x)dx} dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking f1(x) = sindx and f5(x) = e3%,

f e**sin4xdx

i
= sinf}:([ e3¥dx — f {L— (sin4x) [ e“d:(] dx
dx

e3*sindx e
:77J4t034xx—dx
3 3
e**sin4x 4f S cosaxd
= 5 | e*cosaxdx
e**sindx 4[ A f Sy f[d 4 ')f 3x¢']¢]
=g —3|cosdx | e¥dx~ &(cos‘\ e3%dxtdx

e¥¥sindx  4e3*cosdx 4 e3x
= — —— | 4sind4x x —dx
3 9 3 3

e®¥sindx  4e*cos4x 16 4xd
_ B —— | e**sindxdx
3 K ?




e¥*sin4x  4e?“cos4x

(1 + ?) J e¥¥sin4xdx = 3 9 +c CLA5524

c

25 L. 3e¥sindx — 4e3*cos4x
= 3 e*¥sindxdx = +

9 G

3

= J' e3¥gindxdx = = (3sin4x — 4cos4x) + ¢ . where cis the integrating constant
25

Queslion: 52

Solution:

Tip - If fi(x) and f2(x) are two functions, then an integral of the form | f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

f, (x) I f, (x)dx — I{i f, (s;)f f; (x)dx} dx where fi(x) and f:(x) are the first and second functions

respectively.

Taking f1(x) = sinx and f{x) = e2¥,

f e *sinxdx

: Ix 3. d - P -
=51mfe d}.fj{ﬁ(snu.}fe d\}d.\

2x a3 X
e~ sinx j e s
— | cosSxX X —dx

2 2

e’sinx 1 .
= —= | e“Scosxdx
2 2

e’*sinx 1 L d N
= —E[COSXJ e—“dx—f {—(cosx)J e*"dx] dx]

2 dx
e?*sinx e®*cosx 1 [ | e
=~ "% 2 . 2 sm.\x—z—d\

e’*sinx e”*cosx 1 f
e
2 4 4

(1 ])f i e%%sinx e**cosx
~|14 =) ] e®*sinxdx = .
4 2 4 :

2e?¥sinx — e“*cosx
4

5 ..
= EJ' e“¥sinxdx = F ey

2x . ei® -
= f e~ sinxdx = 5 (2sinx — c0sx) + € where cis the integrating constant
Question: 53
Solution:

f e’*sinxcosxdx

1 2
= if e~ x 2sinxcosxdx

1
== | e™sin2xdx
2]9 sin X

Tip - If fi(x) and f2(x) are two functions, then an integral of the form [ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as



f,(x) [ F(x)dx f{d'—j( f(x)[f. (-X)d_\l} dx where fi(x) and f2(x) are the first and second | CLAss24

respectively.

Taking f;(x) =sin2xand f,(x) = ¢%,

! e ¥sin2xdx

. Cod )
- sin2xfe*"dxfj {(— (siHZX)J ez“dx}dx
dx

e-¥sin2x g%
- J 200828 X —dx
2 2
e’ ¥sin?x o
= . fe*“cos?}xdx
Lo
e *sin?2x C “od )
— " [cos2xJ e*"d_x'—J {—(cost)
T

e-¥sin2x e *cos2x J
' 2 2

e ¥sin2x e ¥cos2x
) 2

= (1 +1}J e g

Ix

= % (sin2x — cos2x) — ¢
Question: 54
Solution:

Tip - [f fi(x) and fz(x) are two functions, then an integral of the form J f, ()15 (x)dx can be
INTEGRATED BY PARTS as

f,(x) _f f-(x)dx [ [:‘: f, (X)f f. [X]dx}dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking f;(x) = cos(3x+4) and f5(x) = %,
J e¥cos(3x + 4) dx

d

—cos(3x+4) fe“dx - J {d\_cos(&x +4) J e“cix]d_\'

e“*cos(3x + 4) o g %
— er J 3sin(3x+4) x 7{1){



e’*cos(3x+4) 3

S [ esinGas + 4a CLASS24

_ e"*cos(3x + 4)
3 N d ”
+ 3 [sin(Sx + 4) f e *dx — f [a sin(3x + 4) f e““dx]dx]

e?*cos(3x+4) 3e’Ssin(3x+4) 3 el¥
= + —3 3cos(3x +4) x?dx

2 4
e’*cos(3x+4) 3e* sin(3x+4) 9 .
= 7 + 2 ~3 e<*cos(3x + 4)dx

e?¥cos(3x + 4) N 3e?%sin(3x + 4)
2 4

=1

9
(1 + Z)I e?*cos(3x + 4)dx =

2e”*cos(3x + 4) + 3e™sin(3x + 4)
T +C,

13 \
= TJ e“*cos(3x+4)dx =

2x s 2 .
. J’ ez"cos(l’;}: +4)ds= eﬁ (2(:05(3}( +4) + 3sin(3x ¢+ 4)) + ¢ »where cis the integrating constant
Question: 55
Solution:

Tip - If fi(x) and f2(x) are two functions, then an integral of the form [ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

f, (x) J‘fz (x)dx — J-{:—\ f,(x) [ f, (x)dx}dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking f1(X) = cosx and fy(x) =e ™,

-'-fe"“cos.\cdx

d
= cosxf e dx— j{— {'osxj c"d.\'1 dx
dx J

= —e Frosx— fe““sinx dx

d

= —e “cosx— [Sim;J,e"‘dx J{ --sinxje”‘dx}dx]
dx

= —e “cosx— [—e""sinx+ fe""cosxdx]

= —e " “cosx+ e ¥sinx — j e *cosxdx

~(1+1) f e “cosxdx = —e “cosx + e Fsinx + ¢,

= Zf e “cosxdx = —e ¥ cosx + e sinx + ¢,

“gsxdx = o (Sinx —
= [ e™cosxdx = 2 (sinx — cosx) + € \where cis the integrating constant
Question: 56

Solution:



fe"'(sin:(—b cosx)ds CLASSZ4
= j e*sinxdx + j e*cosxdx

Tip - If fi(x) and f2(x) are two functions, then an integral of the form [ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

f, (x) I L(x)dx - f{;—\ f; (\)J’ f; (x)dx} dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x) = sinx and fz(x) = e*in the first integral and keeping the second integral intact,

fe"'sinxd_\'Jr je‘cosxcb:
] d
= sim(f e¥dx —J [a(sinx)f e"dx] dx + f e*cosxdx

= e¥sinx — fe‘r:nsxdx+ fe"msxdx+ c

= e¥sinx + ¢ . where cis the integrating constant
Question: 57

Solution:

f e¥(cotx — cosec’x)dx

=je"cotxdx+fu‘msvc:xdx

Tip - If fi(x) and f>(x) are two functions, then an‘integral of the form [ f, (x)f. (x)dx can be
INTEGRATED BY PARTS as

f, (x) I £, (x)dx — f [i\ f, (x)f f, [x]dx} dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x) = cotx and fz(x) = e*in the first integral and keeping the second integral intact,

fe-“cot\'dx +[ eXcosec”xdx

d i .
= cotxje"dx - f [& (cotx)J e‘d.\:] dx + fexcosec*.\:dx

= e¥cotx — fe"coseczxd_\' + f e¥cosec”xdx+ ¢

= e*cotx + ¢ . where cis the integrating constant
Question: 58

Solution:

f e¥secx(1 + tanx)dx

:je"secxdx+ je“‘secxmnxdx

Tip - If fi(x) and f2(x) are two functions, then an integral of the form | f, (x)f, (x)dx can be
INTEGRATED BY PARTS as



f, (x) Ifz (x)dx — f{c%{ f, (\}f f, (x)dx} dx where fi(x) and fz2(x) are the first and second | CLASSZ4

respectively.

Taking fi(x) = secx and fz(x) = e¥in the first integral and keeping the second integral intact,

f e¥secxdx + j e¥secxtanxdx

i
= secx f e¥dx — f [c% (secx) f e"d):] dx + f e*secxtanxdx

= e¥secx — Je“secxtanxder j e¥secxtanxdx + ¢

= e*secx + ¢ . where cis the integrating constant
Question: 59

Solution:

1
J-e"(tan‘l_\' + ,) dx
1+ x2

— X —1 & v eX c
= | e*tan " xdx + ~dx
1+x=

Tip - If fi(x) and fz(x) are two functions, thenan integral of the form [ f, (x)f. (x)dx can be
INTEGRATED BY PARTS as

f, (x) I o (x)dx — f [i f, (x)_f 5 [x)d};} dx where fi(x) and f:(x) are the first and second functions

respectively.

Taking fj (%] = tan 'x and f3(x) = e¥in the firstintegral and keeping the second integral intact,

X

T e
fe" tan~!xdx +J —dx
1+x=

X

- d : SN
=tan! x[ e¥dx —J [— (tan~x) ‘ v"dx] dx +J .
dx | 1+ x-

X -1 ex (3:‘-
=e¥tan 'x — 1+\_,dx+ l+\_,dx+c

— e*tan~!x + ¢ , where cis the integrating constant

Question: 60

Solution:

f e*(cotx + logsinx)dx

:Je“cotxdx+Je‘logsinxdx

Tip - If fi(x) and f2(x) are two functions, then an integral of the form [ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

f, (%) I L (x)dx - J-{di f, (x)f f; (x)d,\;} dx where fi(x) and f:(x) are the first and second functions
respectively. )

Taking fi(x) = logsinx and fz(x) = e*in the second integral and keeping the first integral intact,

fe“'cotxdx + f e*logsinxdx



= J e*rotxdx + |Dgsi11xf eddx — f [% ([agsinx)]e"dx] CLASSZ4

= J e*cotxdx + e*logsinx — [e‘ cotxdx + ¢
= e*log|sinx| + ¢ . where cis the integrating constant

Queslion: 61

Solution:
f e*(tanx + logcosx)dx

= j e*tanxdx + J- e¥logcosxdx

Tip - If fi(x) and fz(x) are two functions, then an integral of the form _[ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

f, (x) Ifz (x)dx — f{% f, (\;)f f, (x)dx}dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking f1(x) = logcosx and fz(x) = e*in the second integral and keeping the first integral intact,

J-extanxd:\' - fe‘logrosxd:(
: 1d .
=je“tanxdx—logmsxje*dx+ ! lﬁ(lugcosx)‘ a-‘n!.\']
J 1da .

= f e*tanxdx — e*logcosx — f e*tanxdx + ¢

= e*log|secx| + ¢ . where cis the integrating constant
Question: 62

Solution:

f e*[secx + log(secx + tanx)]dx

= J e*secxdx + f e*log(secx + tanx)dx

Tip - If fi(x) and f>(x) are two functions, then an integral of the form [ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

f,(x) [L(x)dx— [ [i f,(x)[ L (x)dx}dx where fi(x) and f2(x) are the first and second functions

respectively.

Taking fi(x) = logcosx and fz(x) = e*in the second integral and keeping the first integral intact,

f e*secxdx + J, e¥log(secx + tanx)dx

= f e*secxdx + log(secx + tanx) J. e¥dx

- f [% (log(secx + tanx)) f e"‘d.‘(]



= f e*secx dx + e*log(secx + tanx)

f e*tanx X (sec’x + secxtanx)dx N
— c

secx + tanx
= f e*secxdx + e*log(secx + tanx) — J e¥secxdx + ¢

= e*log|secx + tanx| + ¢ , where cis the integrating constant
Question: 63

Solution:
o1 1 sinxcosx
e’ 7,)&
cos2x
= j e*(sec®x + tanx)dx

= Ie"‘seczxdx+je“tanxdx

CLASS24

Tip - If fi(x) and fz(x) are two functions, then an integral of the form f f, (x)f; (x)dx can be

INTEGRATED BY PARTS as

f, (%) Ifz (x)dx - f{ifl (\)f f (X)d)&] dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x) = tanx and f2(x) = e* in the second integral and keeping the first integral intact,

f e¥sec?xdx + J’ e*tanxdx

i
= J e¥sec’xdx + tam;J e“d_\;—J [%(tan_\')fe“dx]
(L

= f e¥sec? xdx + e¥tanx —J‘e"‘sen”xd:\' +c

= e*tanx + c , where cis the integrating constant
Question: 64

Solution:
_/sinxcosx— 1
E:‘ (7,,) dX
sin?x
=fe"(com—cosec2x}dx

:fe"cot(dx—fe*msec:xdx

Tip - If fi(x] and fz(x) are two functions, then an integral of the form f fi(x)f; (x)dx can be

INTEGRATED BY PARTS as

fl (x) I E(x}dx — I{% f1 (;,)f f2 (x)dx}dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x) = cotx and fz(x) = e*in the first integral and keeping the second integral intact,

fe"'cotxdx — f e*cosec’xdx



= cotxf e¥dx — f{dix (cotx}j oxdx} dx — f eXcosec’xdx CLAssz4

= e¥cotx + Je"coseczxdx - fe‘cosechdx tc
= e*colx + ¢ , where cis the integrating constant

Queslion: 65

Solution:

«[€OSX + sinx
e\ ———————|dx
€0s%x
= f e*(secx + secxtanx)dx

= J e*secxdx + fe"secxtanxdx

Tip - If fi(x) and fz(x) are two functions, then an integral of the form f f, (x)f; (x)dx can be
INTEGRATED BY PARTS as

f, (x) _"f1 (x)dx — f{ f, (X)f f, (\)d\}dh where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x) = secx and f2(x) = e* in the first integral and keeping the second integral intact,

fe‘secxdx+ J- e“secxtanxdx

] R
= semfe‘dx—JL;—\_(sec-:)je"dx}dx +J eYsecxtanxdx

= e¥secx — fe‘serxt.mxdx + J etsecxtanxdx + ¢

= e*secx + ¢ . where cis the integrating constant
Question: 66

Solution:
f 1(2 — si112>:) dx

e¥( %

1 —cos2x
l — sinxcosx
- fo (e
sin?x

= J e*(cosec’x — cotx)dx

= J e"coseczxdx—fe"'cotxdx

Tip - If fi(x) and f>(x) are two functions, then an integral of the form | f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

£, () f £ (x)dx — J-[% L) ][f, (x)dx} dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x) = cotx and [:(x) = e*in the second integral and keeping the firstintegral intact,

fe"'coseczxd.\' - Je"cotx‘d_\;



d
= J e*cosec?xdx — CCIL‘(J e¥dx + f {& (cotx) f e"dx} dx

= J e*cosec’xdx — ecotx — j e~cosec’xdx
= —e*cotx + c ., where cis the integrating constant
Question: 67
Evaluate the foll
Solution:

1 + sinx
(1 + cosx)

2tan*/,

1 +tanzix/2i
1—tan2(%/,)
1+ tan2(¥/,)

_ (1 +tan¥/,)"
2

/1 + sinx
~ | e* (7)dx
1+ cosx

_ f . (1 +tan X/Z,f

2

j e*(1+ tan® ¥/, + 2tan ¥/, )
a 2

dx

dx

J e*(sec?Xfy + 2tan¥/,)

2

e"‘sec”/zdx
= f — " N f e"'tanx/z dx
2

CLASS24

Tip - If fi(x] and fz(x) are two functions, then an integral of the form J f, (x)f, (x)dx can be

INTEGRATED BY PARTS as

f,(x) [ £ (x)dx — J’{i f,0) [ £, [_\')[lx}dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking f1(x) = tan(x/2) and fz(x) = e* in the second integral and keeping the first integral intact,

f e¥sec? X/z dx

Kt X
2 +Ie"tan /2 dx

f e‘sec” "‘/2 dx

5 +tanx/2f exdxfj [i(tanxfz)j E"'d}{]dx

e"sec”/ dx e*sac? ":/ dx
—_ 2 x X 2
—J 2 + e*tan /27172 +c

= etan x/z + €, where cis the integrating constant

Question: 68

Solution:

f 3‘(sinﬂrxfl)d
¢ 1 —cosdx X



_f2sin2xcos2x — 4
- e ) CLASS24
=Je"(c0t2.\' — 2cosec®2x)dx

= j e cot2xdx — fZe"'cosechdx

Tip - If fi(x]) and fz(x) are two functions, then an integral of the form _[ f, x)f; (x)dx can be
INTEGRATED BY PARTS as

(9 J‘L (x)dx I[: ENRE (x)dx} dx where fi(x) and f:(x) are the first and second functions
2 . 2
respectively.

Taking fi(x) = cot2x and F(x) = e*in the first integral and keeping the second integral intact,

f e*cot2xdx — f 2e¥cosec’2xdx

d
= cot2x f e¥dx — f {a (cot?.x)f e"dx}dx - f 2e¥cosec?2xdx

= e¥cot2x + fZe"coseczz:;dx — f 2e*cosec”2xdx + ¢

= e*cot2x + ¢, where cis the integrating constant
Question: 69
Evaluate the foll

Solution:

Jex[ 1—x2sin ‘x + 1] q
X

1—x2

1
= | e* (sin"x 1 7) dx
J Vi1-—x32

eK
= J e¥sin~? xdx + J S —— T
vl —x°
Tip - If fi(x) and f2(x) are two functions, thenan integral of the form [ f, (x)f, (x}dx can be
INTEGRATED BY PARTS as

f, (x) Ifz (x)dx — I[di f, [\)f fz(x)dx] dx where fi(x) and fz(x) are the first and second functions

X
respectively.

1

Taking £} (x) = sin"*xand f5(x) = e*in the firstintegral and keeping the second integral intact,

ex
e¥sin'xdx + fr—dx
f V1 —x?
d _ e
=gin™?! xf e¥dx — f {—(sm‘lx)f e-“ti\'}(b( + f ———dx
dx 1—x2

. o e¥
:e*sin“x—fﬁdx +J’ﬁdx +c

= e%*sin 'x + ¢, wherecis the integrating constant
Question: 70

Solution:



[ (FE)ax CLASS24
= J e® (% + logx) dx

= J %dﬁ + fe"logxd_\:

Tip - If fi(x] and fz(x) are two functions, then an integral of the form _[ f,(x)f;(x)dx can be
INTEGRATED BY PARTS as

f,(x) [ £, (x)dx — J‘{i f,e)[f, (x)dx}d_\; where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi1(x) = logx and fz(x) = e*in the second integral and keeping the firstintegral intact,

e_\
f?dx + f e*logudx

e* i d
= J ;d.\' + long e¥dx — f {a (logx)je"(h] dx

e!\ EN
:J—d.\'+ e¥logx — | —dx + ¢
X X

= e*logx + ¢ , where cis the integrating constant
Question: 71
Solution:

X B A ) B
(1+x)2 (1+%  (1+x)?2

>x=A(1+x)+B
For x=-1, equation: -1 =B ie.B = -1

For x=0, equation: 0 = A-1ie. A=1
X
(1 +x)2

_ 1 1
T(1+x) (1+x)?

The given equation becomes

[elarm el

el T~ X
(1+x) (1+x)?

1 3 1
:je de.\—‘fe XWdK

Tip - If fi(x) and f-(x) are two functions, then an integral of the form [ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

f,(x) [ £ (x)dx — f{% f,) [ £, (x)dx} dx where fi(x) and f:(x) are the first and second functions

respectively.

Taking fi(x) = 1/(1+x) and fz(x) = e” in the first integral and keeping the second integral intact,
e}l e_‘(
dx — f —dx
f (1+x) (1+x)?

:ﬁjexdx—fl:—x(l ix)fe"dx]dx—f(liil)gdg




X

dx + ¢

1+

(1+x]

Kx) * f (1 i:vc)2 e Jm

+ ¢ . where cis the integrating constant

Question: 72

Solution:

x—1

A B C

Gr1? Gt T GrDE rDe

= X —

1=A(x+1)’+B(x+1)+C

For x=-1, equation: -2 =Cie. C=-2

For x=0, equation: -1 = A+B-2ie. A+B=1

For x=

1, equation: 0 = 4A+2B-2

ie. 2(A+B+A) =2

21+A=1
=2A=0
And,B=1
x—1
T(x+1)3
1 2
T (x+1)2 (x+1)3

The given equation hecames

f [(\1-1)2 ('(i 1)3

[

Jas

1 dx i 2
x(x+1)2 . Je x( +1)

CLASS24

Tip ~ If fi(x]) and fz(x) are two functions, then an integral of the form [ f, (x)f,(x)dx can be
INTEGRATED BY PARTS as

f, (%) Ifz (x)dx — I{di\ f,(x)[ £ (x)dx}dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x]) = 1/(1+x)2 and fz(x) = e* in the first integral and keeping the second integral intact,

[imees
(x+1)2

1

e

] 2e*
12 ) (x+1)3

(x+l)’f j[d,\ (x+ 1)2 )J'e”dx]dx—f%d‘\

X 283

i Gre ™ f( +1)3‘“H

o e
T (x+1P?

+ ¢ ,where cis the integrating constant

Question: 73

Soluti

on:



2—x A B

-x)2 (-x (1-x2 CLASS24

=2>2-x=A(1-x%x)+B
For x=1, equation: 1 =Bie.B=1
For x=2, equation: 0 =-A+1lie. A=1

] 2-X
“(1-x)2

B 1 1
HOES

The given equation becomes

fex[ﬁ+ﬁ]dx

1 1
:fe"xidx%-jexx dx
(1—x)2 1—x

Tip - If fi(x]) and fz(x) are two functions, then an integral of the form _[ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

f, (x) I f (x)dx — I{i f, (w)f = (x)dx}dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x) = 1/({1-x) and fz(x) = e* in the second integral and keeping the first integral intact,

f ¢ d+J'  ix
(1-xp2 1—x
[ ek ot [ () s
=Ja=x2® =) F i /) CEE

j e dx + " f € Ix +
= x -3 -- -~
(1-x)2 1ox Ja x0T

— % 4 ¢,wherecis the integrating constant
1-x

Question: 74
Solution:

x—3 B A B C
Go1? G- -D? x1)°

5x—-3=A(x— 1) +B(x—-1)+C

For x=1, equation: -2 =Cie.C=-2
For x=0, equation: -3 = A-B-2 i.e. B=A+1
For x=3, equation: 0 = 4A+2B-2

i.e. 2(A+B+A) =2

=21+3A=1

=2A=0

And,B=1
Xx—3

T(x-1)3



1 2

Tx-1 (x—-1) CLASS24

The given equation becomes

f [(\(— 02 (x— 1)3 ld*

: 1 ) 2
:J&‘“‘Xmlix—fthmdh

Tip - If fi(x) and f2(x) are two functions, then an integral of the form [ f, (x)f.(x)dx can be
INTEGRATED BY PARTS as

f, (x) _ff,, (x)dx — f{ f, (),)_" f, (‘{)d_\}dh where fi(x) and fz(x) are the first and second functions
respectively.

Taking fi1(x) = 1/(1-x)2 and fz(x) = e* in the first integral and keeping the second integral intact,

e el J e

{\—1)(- I(\_l)a f( —1)“d\+c

x

= (eﬁ + ¢.where cis the integrating constant
x—1)

Question: 75

Solution:

Tip - If fi(x] and f2(x) are two functions, thenan integral of the form _|' f, (x)f,(x)dx can be
INTEGRATED BY PARTS as

f,(x) [ £ (x)dx — f{i f,(x)[ £, (x)dx}dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x) = 1/3xand £>(x) = e3* in the first integral and keeping the second integral intact,

— 1f Bxd. f[d(l)f Swd]d feaxd.
T ax\3x/) & FH oxz2 ™

93.\' eBx . eSx

= + f dx — J —dx+c
9x 9x2 9x=

Ix

=% 4 ¢.,wherecis the integrating constant
9x

Question: 76

Solution:



x+1 A B

G+2)° +2) x+2)

=2Xx+1=A(x+2)+B
For x=-2, equation: -1 =B ie.B=-1
For x=-1, equation: 0 = A-1ie. A=1

] x+1
B 1 1
T(x+2) (x+2)2

The given equation becomes
[lerz-aale
“lav2)  Gr22l®

1 1
- x dx — X dx
fe x.\'+2 J’e ><(x+2}2

CLASS24

Tip - If fi(x]) and fz(x) are two functions, then an integral of the form _[ f, (x)f, (x)dx can be

INTEGRATED BY PARTS as

f, (x) I f (x)dx — f{i f, (\:}f = (x)dx}dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi1(x) = 1/{x+2) and fz2(x) = e* in the second integral and keeping the first integral intact,

J’ e g f e*
x+2 X (x+ 2

—dx
)_

L [ (oo s
“x+2) T i x+2J“““ (x+2)2

e!c e!( e‘
= +f _‘d.\'—j ~dx + ¢
X+ 2 (x+2)2 (x+2)-

= 2_1 + ¢ ,where cis the integrating constant
X+a

Question: 77
Solution:

X A N B
(1+2x)2 (1+4+2x) (1+2x)2

>x=A(1+2x)+B

For x=-1/2, equation: -1/2 = B i.e. B = -1/2

For x=0, equation: 0 = A-1/2i.e. A=1/2

X
T(1+2x)2

1 1
T2(14+2x) 2(14 2)2

The given equation becomes

f”zx[z(l in) T z20 +12x)2 ]dx

1

1
= 2x —d-_f Xy — dx
fe 2020 T )T a2 ™



Tip - If fi(x] and fz(x) are two functions, then an integral of the form _f f,(x)f(x)dxc

INTEGRATED BY PARTS as CLA5524

f, (%) If_,_ (x)dx — J‘{i f, (x)f f, (x)dx} dx where fi(x) and fz(x] are the first and second functions

respectively.
Taking fi(x) = 1/(1+2x) and fz2(x) = eZ¥ in the second integral and keeping the first integral intact,

: 1 1
2y © dx— 2xy " dx
Je 20+ fe ™

_t fd ”d( L ” 25| d e
Taltrax) T lax\t e S S I ) 2™

_1 eZ): +f e:): d' J- eZK dv
Talzzx+ 0 ) Gxr 12T ) ax 12

z
elx

T axel)

+ ¢ . where cis the integrating constant

Question: 78

Solution:

f 2)((2)(- I)d_'
e ax2 X

Tip - If fi(x] and f2(x) are two functions, then an integral of the form [ f,(x)f;(x)dx can be
INTEGRATED BY PARTS as

f,(x) [L()dx— [ [r;—i\ f,(x)[f, (x)d,\‘}dx where fi(x) and fz2(x) are the first and second functions

respectively.

Taking fi(x) = 1/2x and fz(x) = eZ* in the first integral and keeping the second integral intact,

feﬁxdv febcd-
2x X 4x2 *

1 f Zk'd_. j[d 1) [ Zk’d-“]d“. ‘i‘:‘ d.
BT &(ﬂje : \7J4x2'&

e:x elx e_x
:—+f 1dx—f—1dx+c
4x 4x< 4x7

2x
- % 4 ¢,wherecisthe integrating constant

4x

Question: 79

Solution:

i 1
fe (logm+;)¢\

e.‘(
= J e*logxdx — f—, dx
%2

Tip - If fi(x) and f2(x) are two functions, then an integral of the form [ f, (x)f.(x)dx can be
INTEGRATED BY PARTS as

f, (%) If: (x)dx — J-{di f, (X)I f, (x)d_\'}dx where fi(x) and fz(x) are the first and second functions

X
respectively.



Taking f1(x) = logx and fz(x) = e¥in the first integral and keeping the second integr: CLASSZ4

e?\'
J-e"'logxdxff;dx
X d X ex

:}ogxfer dx — j[;l: (log.\')fedx]dx -j;dx

eﬂf e,\f
=e"logxf‘,’fdxffidx

X x2

1 i d /1 ) e*
= e"logx—[—fe“dx—f [—(—)Ie“dx]dx]— J'—,dx

X dx \x x2
— e¥logx ex+Jexd- fex¢+
= e¥logx — 2dx adxte

. 1 . . .
=e*(logx— e where cis the integrating constant

Question: 80
Solution:

logx A y B
(1+1logx)2 (1+logx) (1 + logx)?

= logx = A(1 + logx) + B

Forx=1, equation: 0 =A+B

For x=1/e, equation: -1 = B i.e. B = -1
So,A=1

) logx
(1 +logx)?
1 1
" (1+1logx) (1 +logx)2

The given equation becomes

f[(l +§ng) T +;ng):]dx

1 1
- f (1+ log):)d‘\ _f (1+ logt\'Fd'\

Tip - If fi(x]) and fz(x) are two functions, then an integral of the form f f, (x)f;(x)dx can be
INTEGRATED BY PARTS as

f, (x) f f, (x)dx — f [di\ f, (:.,)f £, (x)dx} dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x) = 1/(1+logx) and f2(x) = 1lin the second integral and keeping the first integral intact,
o~ o

————dx — | ————dx

(1 +logx) (1+logx)?

= @fd“f[i(m”‘“]“ ‘Imd

dx +¢

X 1 1
- (1 +logx) +J(l+ logx)zd“\_f (1+ logx)?

X

+ ¢ , where cis the integrating constant

(1+logx)



Question: 81

CLASS24

Tip - If fi(x) and f>(x) are two functions, then an integral of the form | f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

Solution:

f, (x) I I'.. (x)dx — f{ f; (x)f f, (3)(1)(} dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x) = sin(logx) and fz(x) = 1in the first integral and keeping the second integral intact,
f sin(logx)dx + f cos(logx)dx

d
= sin(logx)j dx — f [a (sin(lﬂgx))fch(] dx + fcos(logx)dx

= xsin(logx) — J' cos(logx)dx + [ cos(logx)dx + ¢
= e sin(logx) + ¢ . where cis the integrating constant
Question: 82

Solution:

Tip - If fi(x] and fz(X) are two functions, then an integral of the form _[ fi(x)f;(x)dx can be
INTEGRATED BY PARTS as

f(x) f £ (x)dx — J-{di\ f, (x)f I (x)dx} dx where f1(x) and fz(x) are the first and second functions

respectively.

Taking f1(x) = 1/(logx) and fz(x) = 1lin the first integral and keeping the second integral intact,

f ! dx J' l 1x
logx X (logx)lt‘\
]OU‘(J f[d\ log\ fd\] K j ])U\)" N

100?\ J-(lomc)"' f(lo B ©

@ + ¢, where cis the integrating constant

Queslion: 83
Solution:

Tip - If fi(x) and f2(x) are two functions, then an integral of the form [ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

f, (x) I f, (x)dx — f [i f, (‘\)J- f, [x)dx} dx where fi(x) and fz(x) are the first and second functions

respectively.

Taking fi(x) =log(logx) and fz(x) = 1in the first integral and keeping the second integral intact,

f log(logx)dx + f (logx)

= log(logx)fdx —f L%(log(logx))fdx] dx + j@d



1 1
= xlog(Iogx)—flOT\_dx + dex

= xXlogllogx logx X dx \logx dxjdx (logx)? X
loglogs) ~ —— [ —d J—Lm+

. ov) — _

X Og( Ouk) IQBX (lﬂg)\'}z X+ (lﬂg,\)z X C

—-x [log(]og]() — éx] + ¢ , where cis the integrating constant

Question: 84
Solution:

1

It is know that sin'x+cosx = /2

sin™! yx — cos ' yx
T \sinl1yx + cos~1yx

2
=—(sin*yx —cos X
e

CLASS24

Tip - If fi(x) and Fz(x) are two functions, then an integral of the form f f, (x)f,(x)dx canbe

INTEGRATED BY PARTS as

f, (x) J-fz (x)dx — f{i i (X}f i (X)d_\'] dx where fi(x) and fz(x) are the first and second functions

respectively.
Now, for the first term,

Taking f,(x) = sin"'Vx and fa(x) = 1,

.‘.fsin‘lv’idx
=sin~! \,fiJ dx — J {i (sin"* V) , dx} dx
dx o))

=xsinTtyx — f L = x xdx
2VxV1 —x

1 VX

=xsin"tVx—= dx
VX 2) V1—x

Taking (1-x)=a2,
-dx=2ada i.e. dx=-2Zada
Again, x=1-a2

1 [x
5 h dx
1 f V1-—a?

2 a

(—2ada)
= ff\fl —a%da
1 1
=- [Ea,;‘l —aZ + Esin’1 a]

Replacing the value of a, we get,



1 1

.-.—[Ea-.fl —a’ +sin 1:1] CLAssz4
1 1

=- [Ex\/l -x+ Esin_lv‘l —x] +c

The total integration yields as

- 1/ 1, _ . . .
=xsin™x + l:xw 1—x +53111 11— x] + ¢",where c'is the integrating constant
For the second term,

Taking f,(x) = cos IWx and f,(x) = 1,

f cos ' xdx

=cos™?t \,r:\f dx — f {% (cos"ﬁ)fdx] dx

-1
=xcos ! x—Jixxdx
Vi 2yxv1—x
1 VX
=xcos ! fi-&—f—dx
v 2)V1—x

Taking (1-x)=az,
-dx=2ada i.e. dx=-2ada

Again, x=1-a2

<
VX

dx
— X

Ry

1 7+v1—at
= EfT(“Zadﬁ)

= —j.fl —a*da

[1 1-a? +1 in™! ]
=—|zayl—-a*+-sinT"a

2 2
Replacing the value of a, we get,

1 1
f 2 in—1
=~ —|zayl—a? + =sin a]
[2 v 2

1 1
=— [EX\M 7x+isin‘1\f1 fx] +c
The total integration yields as

=xcos Jx — [Exv 1—x+-sin~ V1- x] + ¢'" ,where ¢” is the integrating constant
sin™! X — cos ' yx

- dx
sin~1 /X + cos-14/x

2
= —J(sin’1 VX —cos 1 Vx)dx
T

2 1 1
:H[.»:sin‘1 VX + lix 1— x+isin“ V1 —x] —xcosiyx

1 1
+ [fx\,fl fx+isin‘1v1 fxl

+c
2




|
= ;‘—l [Vx — x2 + x(sin ! yx — cos 1Vx) + sin ' V1 — x| + ¢ where c is the integrating ¢ CLASS24
Question: 85
Solution:
Tip - 5*is to be replaced by a
~5%=3
= 5%loghdx = da

xdx da
= =—
logs

The equation becomes as follows:

1
55" %53 x ——d
f Xomx logh 4

Tip - 5%is to be replaced by k

53—k
= 5%loghda = dk

= 5%*da = dk
= logs

The equation

Re-replacing t
5%

W +C

Re-replacing the value o

555

+ c.wherecis the integ
(log5)?

Question: 86
Solution:

(1 + sin2x)
1+ cos2x

2tanx
1+ 1 +tan®x
1 —tan’x
T+ 1+ tan?x
(1 + tanx)?
B 2

f ay f 1 +8in2x
S (e
1+ cos2x




- [emex (" CLASS24

j e?¥(1 4+ tan’x + 2tanx)
2

ax

e**(sec’x + 2tanx)
B j 2 dx

+ jezxtamdx

f e?*sec?xdx
B 2

Tip ~ If fi(x) and fz(x) are two functions, then an integral of the form _[ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

f, (%) [ £, (x)dx — I{—dd f,e) [ f, (x)dx} dx where fi(x) and fz(x) are the first and second functions
2 < 2
respectively.

Taking f1(x) = tanx and fz(x) = e2¥ in the second integral and keeping the firstintegral intact,

e*¥sec?xdx .
— + | e“*tanxdx

J e?*sec?xdx

2x d . 2%
5 +tan:x[e d_\ff[E(tan.\)fe dx|dx

e“¥sec xdx

>
FA

j e *sec’xdx

+ ! 2 f
—e " [anx —
2 2

1 . . .
=5 e*tan x/z + ¢ . where cis the integrating constant

Question: 87
Solution:
(1 - sian)
1 —cos2x
1 — 2tanx
1+ tan®x

- 1 —tan?x
1+ tan?x

(1 —tanx)?
N 2

f 2x(1—SiIIZX)¢
“)e 1— cos2x X

J‘ Exx(l—tan:-&)z
= e >

e**(1 + tan®x — 2tanx)
- f 2 dx

e?*(sec’x — 2tanx)
= f > dx

e?*sec?xdx .
— e“*tanx dx

Tip - If fi(x) and fz(x) are two functions, then an integral of the form [ f, (x)f, (x)dx can be
INTEGRATED BY PARTS as

fl (x) I f (x)dx — J’{& fl (s;)f f2 (x)dx} dx where fi(x) and f:(x) are the first and second functions

respectively.



Taking fi(x) = tanx and f2(x) = e2* in the second integral and keeping the firstinteg CLASSZ4

J’ e?¥sec’xdx

— | e® ranxdx
|

e?*sec”xdx . d .
= J — tan.\'f e~*dx + J[a (tanx)J e *dx|dx

e**sec’xdx 1 e?*sec?xdx
= | e+ [ ———+c

1 - . .
= —-e“tan x/2 + ¢, where cis the integrating constant

Exercise : OBJECTIVE QUESTIONS 11

Question: 1

Solution:

To find: Value of | x e*dx

Formula used:

(i) ff(x)g(x)dx =f(x)f g(x)dx-“f‘(x) fg(x)dx]dx

Wehave, ] = fx e*dx ... (i)

I=fxe"dx

d |
;axf e“dx-J[ﬂ Je"dx]dx
X

=I= xex-fl.exdx

=Il=xe*-e* +c
~I=e"(x-1)+c
Ans)ce*(x-1)+¢
Question: 2

Mark (v} against
Solution:

To find: Value uff X e2Xdx

Formula used:
(i) ff(x)g(x)dx - f(x)f g(x)dx-”f’(x) fg(x)dx]dx
Wehave,1 = [ x e?dx - (i)

1= fxez"dx

ﬁxf e?Xdx - J[@ fez"dx

dx




o1ex [ 1.5 CLASS24

e 1 e

7 72) 3K

=I=x

X 1e?
—_ 2w _T T
:>I—2e 22+C

2x

X e
_ 2% _
:I—Ze |+C

2x

X e
A== e _4¢
28 gt

2x
Al’lS) B’_Z( ezx_eT +C

Question: 3

Solution:

To find: Value uff X

Formula used

1
I= 3 f tcost dt

Taking 1% function as t and second function as cgst
1 dt

=I= Z[tf cost dt - f(d_t fcost dt)dt]
ir. . .

1= Z[t(smt)— f (1 (smt))dt]
1

=1I= Z[t(sint)—(—cost)]+c

1
=1I= Z[t sint+ cost]+c




=>1I= %[zx sin2x+ cos2x]+c¢ CLASSZ4

1 1
=1= Ex sin2x+ Zc052x+c

1 1
Ans)A 5% sin2x+ Zc052x+c

Question: 4

Solution:

To find: Value of [ x sec?® x dx

Formula used:

(i) [ F090dx = 00 [ axaex- [ [F60 [ gtxex]ax

Wehave, ] = _]' xsec? xdx ... (i)

Taking 1% function as X and second function as sec? x

d
=I= stech dx—j(d—: fsech dx)dx

=I= xtanx-J(itanx)dx]

1= xtanx—f tanxdx]

= I =[x tanx-(-log|cosx|}]+cC
= I = xtanx+ log|cosx| +¢

Ans ) B xtanx+ log|cosx|+c
Question: 5

Solution:

To find: Value of | xsin2xdx

Formula used:

(i) If(x)g(x)dx = f(x)f g(x)dx-”f’(x) Ig(x)dxldx

We have, [ = jxsiandx - (i)

Let 2Zx =1t



1 .
1= ;J.tsmtdt

Taking 1% function as t and second function as sint

1 . dt .
=1= 2 tf sint dt - f(& fsmtdt)dt]
1
= 1= 2[t(-cost)- j (1 (—cost))dt]
1
=>I= 2 -tcost - j—costdt]
1 .
=I= 3 [-tcost + sint]+c
1
=1I= y: [-2x cos 2x + sin2x]+c

1 1
—— — -n
=I= 2XCDS 2X + —sin2x+c

1 1
Ans)C -5 Xcos 2x + Zsin2x+c

Question: 6

Solution:

To find: Value of [ xlogx dx

Formula used:

(i) ff(x)g(x)dx = f(x)f g(x)dx-“f“(x) fg(x)dx]dx
Wehave, [ = [ xlogx dx ... (i)

Taking 1% function as logX and second function as X

dlogx
=>1= _Iogxfxdx— J( dx fxdx)dx]
x? 1 x?
=1I= |OgXE‘f(§ E)d}(l

=1= Iogx%z—f()—z()dx]

x2 1
=1=|logx—- =] xdx

2 2
2 1 2
=I= lonE_EE +C

1. 1
L= x2 T y2
=1 2xlc:ngx X“+cC

1 2 1 2
Ans)Cix logx- 2X +c

Question: 7

Mark (v} against

CLASS24



Solution:
To find: Value of_f x cosec?xdx

Formula used:
(i) ff(x)g(x)dx = f(x)jg(x)dx-f[f'(x) jg(x)dx]dx
Wehave, I = [ x cosec?xdx ... (i)

1= fx cosec?xdx

d
= xf cosec?xdx - f[% fcoseczxdx dx

=I=x (-cotx)-f 1.(-cotx)dx

= I = -x(cotx)+log|sinx|+c
Ans ) D None of these
Question: 8

Solution:

To find: Value of [ x sinx cosxdx

Formula used:

(i) ff(x)g(x)dx - f{x)f g(x)dx-”f’(x) jg(x)dx]dx

We have, [ = fx sinx casxdx ... (i)

1
I= 5 f x 25inx cosxdx
1= 1f in2xd
=5 x sin2xdx

:% xj sin2xdx - J [@ jsin2xdx]dx]

o]

-COS2X
2

1|-x cos2x f
2

1]|-% cos2x sinZx
2|72 T3

+C

-X CO0S2X sin2x
7 *t78

=

-X cos2x  sin2x
s T8

Ans)D
Question: 9
Solution:

To find: Value of [ x cos® x dx

Formula used:

CLASS24



(i) f FOg)dx = f(x) J' g()dx - f [f'(x) J' g(x)dx]dx
We have, I = [ xcos? xdx - (i)

1
1= fx 5 (1+cos2x)dx

1 1
I= Efx dx+ 5 chostdx

=% l_f 2xd fd(x)J 2xdx | d
—E E-{-ELX COSZLXAX T COSXAX X
= 1 x?2 1] sin2x f sin2x
2272 2 2
I_1x2 1[ sin2x 1 inZxd
=33 +2hx 55 | sin2xdx
I- 1 x2 1 sin2x 1/ cos2x
=22 2 22 )te
I- 1 x? 1[xsin2x - cos2x
=22t fa t
I- x2 xsin2x cos2x
=3t 32 T8
A D x2 xsin2x cos2x
ns) 2t *t—g *°¢

Question: 10

Solution:

logx
To find: Value of [—jﬁ“ dx

Formula used:

(i) ff(x)g(x)dx = f(x)f g(x)dx-”f’(x) fg(x)dxldx

logx

We have,I = fﬁdx . (i)
I= fx’z logxdx

= Iong x2dx- f[d(logx) Jx‘zdx

X

dx

1
= - ;(Iogx+1) +c

1
Ans)A- ;(Iogx+1) +c

CLASS24



Question: 11

Solution:

To find: Value of | logxdx

Formula used:

(i) f FOg()dx = F(x) f g(x)dx - j [foo f g(x)dx]dx

Wehave, ] = flog)( L1.dx L)

Taking 1% function as Iogx and second function as 1

~1= |ogxf1dx-f(
1= Iogx.x—f(éf

dlogx
f 1dx)dx
dx

1 dx)dx]

e ogen [(2)6]

=1= —Iogx.x-fldx]

=1 =[logx.x-x]+c
=1=x(logx-1)+c
Ans ) D x(logx-1)+c

Question: 12

X dx
oglx|+c
X ... (i)

gx

Solution:
To find: Value of_[ log,,
Formula used: f&dx =]
We have, I = jlogwx d
1= [ log, x dx= el
= Jlogyox dx= |2 50 &
1= ! [I 1d

~ log, 10 0gx. Lax

Taking 15 function as logx and second function as |

1 dlogx
:aI_ngw_long-ldx-f( dx fldx)dx

1
=——|i . X-
=1 [ogelo_{-ng X
I= 1 I
- _Iogelokng'x
1= |
- _mkogx.x

1o
(e
f1dx]

CLASS24



=]=

log, 10 [logx . x-x]+c¢

=1 =x(logx-1)log,,e +c
Ans ) D x(logx-1)leg, e +c
Question: 13

Solution:

To find: Value ufJ-UOgX)Z dx

Formula used:

(i) ff(x)g(x)dx =f(x)fg(x)ax-”f'(x) jg(x)dx]dx

Wehave, I = [(logx)2. 1. dx .. (i)

Taking 15 function as ([og x)z and second function as 1

=I= —(Im_:p()zflcb(-f(%?(x)2 Jldx) dx]

1= (Iogx)zfldx-j(nzﬂ;gfx)

=1=|(logx)?. x- ZJ- Iogxdx]

=1 = [(logx)2. x- 2(xlagx-x)]+c
= 1= [(logx)?. x- 2xlogx+2x|+c
= I = x(logx)?- 2xlogx+2x+c
Ans ) Cx(logx)’- 2xlogx+2x+c
Question: 14

Solution:

To find: Value nff eV¥dx
Formula used: f%dx =log|x|+c
We have, [ = fe"';d)( - (0
Putting /x =t

1 dt

Tayx dx
=9dX=2v"§ dt

=dx =2t dt

:I:th.e*dt

f 1 dx)dx]

=I= 2|tf et dt- H% fetdt]dt]

CLASS24



~1=2[tet- [[1 etlat] CLASS24
= 1= 2[tet- e!]

=I=e". 2(t-1)+c

~I=2ev* (Yx-1)+c

Ans ) C2e¥ (yx-1)+c

Question: 15

Solution:

To find: Value of [ cosx dx

Formula used:
0] ff(x)g(x)dx =f(x)jg(x)dx-”f’(x) fg(x)dx]dx
Wehave, [ = fCDSﬁdX - (i)

Putting 'x=t

1 dt

T 2yx dx
=dx=2yxdt

= dx =2t dt

= I= jcost. 2t dt

==I=2ft. cost dt

== thf cost dt- J %‘:) J-costdt]dt]

= 1= Z[tet— j[l et]dt]
= I=2[tef-ef]

=I=e". 2(t-1)+c
2I=2e (Yx-1)+c
Ans)cC2e¥ (yx-1)+c

Question: 16

Solution:

To find: Value of [ cos(logx) dx

Formula used:
0] f fFO)g(x)dx = f(x)fg(x)dx- f [f’(x) f g(x)dxldx

We have.[ = [ cos (logx) dx - (i)



I=f1

. cos (logx) dx

Taking cos(logx) as first function and 1 as second function.

:>I= C

=I=|x

=I=|X.

=1=|X.

=1= |X.

=I=|x

=I=|x
=I=[x
=I=[x

d[ cos(logx)]
dx f 1d

osiogxf 1dx- j

. cos(logx)- f[-sin(logx)é x]dx]

X dxl

cos(logx)+ I[sin(logx)]dx]
cos(logx)+ J'[i. sin(logx)]dx]

cos(logx)+{sin(logx)f1dx— (%I:gx) 1.dx)dx]

.cos(logx]-{-{x. sin(logx)- (cos(logx);' x)dx”

.cos(logx)+{x. sin(logx)- (cos(logx)% x)dx}

.cos(logx) +{x. sin(logx)- (cos(logx) )dx}]

.cos(logx) + x. sin(logx)- I]

=2I= [x.cos(logx) + x. sin(logx)]

X
=I= S[cos(logx) + sin(logx)]+c

Ans)B ;[cos(logx)+‘ sin(logx)]+c

Queslion: 17

Solutio

To find

Formu

n:
: Value of [ sec® xdx

la used:

0 ff(x)g(x)dx =r(x)f g(x)dx-“f’(x) fg(x)dx]dx

Wehave, ] = J'sec3 xdx .. (i)

1= fsecx sec? x dx

Taking

=]=|s

=I=|s

secxas first function and sec?x as second function.

s;.'cxjsec2 x dx - f [d{se;:x] f sec? x dx] dx]

d

ecx tanx - f[secx tanx tanx]dx]

ecx tanx - f[secx tan® x]dx]

CLASS24



=I= [secx tanx - f[secx{ sec? x-1) ]dx]

=]= |secx tanx - J(sec3 x-secx)dx]

=>I= |secx tanx - jsec3 x dx + fsecxdx]

=I=[secx tanx - I + log|secx+tanx|+c]

—21= [secx tanx + log|secx+tanx|+c]
1
=1= S[secx tanx + log|secx+tanx|+c]

1
Ans)B E[secx tanx + log|secx+tanx|+c]

Question: 18

Solution:

To find: Value nf_f {; : ]dl

(Tama) (TanahE

Formula used:

(i) If(x)g(x)dx = f(x)f g(x)dx-"’[f(x) fg(x)dx]dx

We have, [ = f[ y - #}dx e (1)

(logx)  (logx)?

Putt = logx
et=eiogx=x

dx
I,
T

sdx=eldt

=1= J[%-tlz}dx

We know je" (f(x)-i-ﬂﬂ)dx =e*f(x)
=1= ‘“%- %}dx:e‘%
X 4e

=
logx

X
Ans)B ——+c
logx

Question: 19

Solution:

To find: Value of_f {; = ]dl‘

{Tana) (Fnna2

Formula used:

CLASS24



0] ff(x)g(x)dx = f(x)jg(x)dx-”f'(x) J'g(x)dx]dx CLASS24

1 1 .
We have, [ = f[m- i_l-ugT)z} dx ... (D)
Putt = logx
et=e[ogx=x

dx

ax _ ot
at ¢

Sdx=e'dt

:I:f{%—tiz]dx

We know je" (f(x)+f'(x))dx —e*f(x)

X
Ans)B —+c
logx

Question: 20

Solution:

To find: Value of [ (x2")dx

Formula used:
0 ff(x)g(x)dx A f(x)f g(x)dx—“f‘(x) fg(x)dx]dx

Wehave, ] = j(xz")dx e (1)

X d)( X
=I=fodx-f—dex dx
dx
2% 2%
—j( )dx
log2 log2

I= 21 fz"d
- _xlog2 log 2 X

=1=x

2% 1

~1= Xlogz_ log2leg2

I= x.—2x_ 72)( +cC
log2 (log2)?
2)(
=1= (log2)? (xlog2-1)+c
Ans)D
Question: 21

Mark (V) against



Solution:
To find: Value nff xcotx dx

Formula used:

(i) ff(x)g(x)dx = f(x)jg(x)dx—f[f'(x) Ig(x)dx]dx

Wehave, I = [ xcot® xdx - (i)

d
:I:xfcotzxdx- j(% Jcotzxdx)dx

=1= xf(cosech-l) dx - f(l j(cosec2x~1)dx)dx

= I = x(-cotx-x)- f (-cotx-x)dx

2
X
= I = -xcotx-x%+ log|sinx|+ >

2
X
= I = -xcotx - 3+ log|sinx|+c
2

Ans ) B -xcotx - 5

+ loglsinx|+c

Question: 22

Solution:
To find: Value UfJ' sin X dx
-1
Formula used: | ;dx =log|x|+c

We have,

I=[sinyxdx g

VX=t

L L _a
2yx dx

=dx=2yxdt

=dx=2tdt

I= fsint. 2tdt
I= th. sintdt
) dt
=1= EtJ- slntdt-J s fsmtdt dt
dt
=1 =2t (-cost)- f 1 (-cost)dt

=1 =2t (-cost)+ f cost dt

= I =2t (-cost)+sint+c

CLASS24



= I = -2\/x cosyx+sinyx+c CLASSZ4

Ans ) C 2/x cosyx+sinyx+c
Questlion: 23

Solution:

To find: Value of | ¢™ sin 2x dx

Formula used:
(i) ff(x)g(x)dx = f(x)fg(x)dx-”f'(x) fg(x)dx]dx
We have, I = [ @™ gin 2xdx ... (i)

1= f e5"x2 sinx cosx dx

Putsinx =t
t
COSX= —
dx

=cosx dx=dt

I=2Jet.t.dt

-_aI=2[tJ'etdt~ J(g fetdt)dtl

=1I= 2[tet— f 1 eldt

=1 =2te'-2e'+c
=I=2e"(t-1)4cC
=1=2e"™ (sinx-1)+cC
Ans ) D 2 eS™ (sinx-1)+c
Queslion: 24

Solution:

in=L
To find: Value ufj = 1: dax

PR 29

Formula used:

(i) ff(x)g(x)dx = r(x)f g(x)dx-“f'(x) fg(x)dx]dx

L1
We have, [ = f =n xadx - (1)

(1-x2)?

P

sin "~ x
I=J ! 3d)(

(1-x2)2



sin ' x
I=| —d
o™ CLASS24

Putting sin™'x = t, x = sint
=cost=\/1-x?

=tant=

1-x2
1

V1-x?

dx=dt

I

g

t
I= fcosztdt

1= jt.secztdt

[
tfseczt d

=I=2e(t-1
=I=2e™ (sin
Ans ) D 2 e5™ (sinx-1
Question: 25

Solution:

3

-1
To find: Value of | X270 X g4y
(1)

1
Formula used: j;dx =log|x|+c¢
x tan'lx .
We have, [ = — dx ... (i)
(1+x2)2

xtan 'x
Vi1+x2 (1+x2)

Putting tan™x = t, x = tant

I= dx

dx = sec?t dt

When x =tant




=14+x2=1+tan’t
>14x2=sec?t
=y 1+x?=sect

=y/1+x?=sect

I—J' tantt sec?tdt
~ J sectsec?t

I= ftsintdt

Taking 15 function as t and second function as sint

y .
S1= thintdt-J(d—E fsintdt)dt]

- 1= |t(-cost)- J'u (-cost))dt]

=I= t(-cost)+f costdt]

= I = -tcost+sint+c

1 X
>I=-tantx + +c
Vi+x? J1+x?
-tan'x1 X
=l=——n=—+ -~ +C
J1+x2 14+x2
-tan*x1 X
Ans)B + +c

Ji+x2  J1+x2
Question: 26

Solution:

To find: Value of [ x tan™!x dx

Formula used:

0 ff(x)g(x)dx =f(x)fg(x)dx-”f'(x) fg(x)dx]dx

We have, [ = _[X tan 'x dx ... (i)

CLASS24



Taking 1% function as ta r]'1 x and second function as X CLASSZ4
4 d(tan™'x)
=1=|tan xfxdx-ijxdx dx

= [Cantx- 2 f; ]
=1= 5 tan "x ZU 1dx 1+x2dx
=I=|stan

1 xzt 1y L teant
:>_Zanx2x+zan X|+C

1 - 1
SI= E(l-ﬁ-x?)tan Yx- Sx+c

1 - 1
Ans)C (14x%)tan Yx- Sx+c

Question: 27

Solution:

To find: Value of_]A tan~ ' X dx

Formula used:

(i) ff(x)g(x}dx = f(x)J’ g(x)dx—flf(x) fg(x)dx]dx
Wehave, I = [tan " VX dx ... (i)

Let /x=t,

o Y dx=at

2Vx

= dx =2t dt

1= ftan’l\/'i dx
1= ftan'lt 2t dt

=I=2ftan'1ttdt

Taking 1% function as tan’'t and second function as

ﬁI:Z[tan'ltftdt-f(d(mdiTlt) ftdt)dt]



I—2-t lttzf 1t dt
ShEAfen g 1+82 2
2 . 1 /P+1-1

ﬁ1=2—tan1t-—f(72 )dt
1+t

—2

2,1 1
=1=2|5tan t—EU_Idt—thzdt”

=1=2 itan'lt- E[t—t::—:r‘n'1 t][+c
R P 2
X

. 1 1 .
tan’! Vx - -éﬁ-}-itan 1\J’§]+c

=1=xtan ! Vx-yX+tan!yx+c
=1I=(x+1tan VX -Vx+cC

Ans ) B (x+1)tan ' yx= yx+c
Question: 28

Solution:

To find: Valte of [ cos * x dx

Formula used:

(i) ff(x)g(x)dx = f(x)f g(x)dx—flf(x) jg(x)dx]dx

We have, [ = ICOS_l X dx ... (i)
Let cos'! x=8, = x = cosB
= dx =-sinB dB

If x = cosO,

Then f{-%2 = sin0O
1= fcos'lx dx
qu-JBsianB

Taking 1% function as § and second function as gjng

:I:-[BJsianB-J(g fsinﬁde)dﬁl

=1= -[B(—cose)— f( —cose)del +cC

= I =-[B(-cos8)-(-sinB)]+c
= I = -[B8(-cosB) +sinB]+c

= I = BcosB-sinB+c

CLASS24



=>I=x.cos'x -y1-x2+c CLASS24
Ans) A x.cos'x -f1-x2+c
Question: 29

Solution:

To find: Value of [ tan™' x dx

Formula used:

(i) ff(x)g(x)dx =f(x)fg(x)dx-“f’(x) fg(x)dx]dx
Wehave, I = jta ntxdx.. (0
Lettan! x=0. = x = tanB

= dx =sec20dB

If x = tanB,

Then 1 + x2 = sec20

=8 =sec’ f1+X2

1= J'tan’lx dx

=1= fesecze de

Taking 15 function as 8 and second function as sec2 §

de
sz[efseéede-f(% Jseczﬁ de)de]

SI= [e(tane)- fu (tane))de] +c

= 1= [8(tand)-( loglsecd|)]+c

=1= [tanx (x)-log |sec(sec Vi+x2)|| +c
= 1= [x.tan! x-(log|vi+x?|)] +c

, 1
=>I=x.tan 1x-ilog|1-}-x2|+c

_ 1
Ans ) Bx. tan 1x-ilog|1+x2|+c
Queslion: 30
Solution:
To find: Value of [ sec ™ x dx

Formula used:

(i) ff(x)g(x)dx - f(x)f g(x)dx—”f’(x)fg(x)dx]dx



Wehave, I = _IISEC*‘ x dx ... (1) CLAssz4

Letsec'! x=0, = x = secO
= dx =secB tanb dB

If x = secB ,

Then /y2-1=tanB

1= jsec'lx dx

=1= fesecetane da

Taking 1% function as 8 and second function as secf tanf

de
1= [efsecetane de-f(E fsecetanede)de]

S1= [8(sec8)- J(1 (sece))de] tc

= I = [B(secB)-( log|secB+tanB|)]+c
=1= [sec"x(x)-(log|x+\{m| )] +C
=1=x.sec'x-log Ix+ﬁ| +c

Ans ) B x.sec!x-log |x+ x2-1| +c

Question: 31

Solution:

To find: Value 0f_fs]'lf"(3x — 4x°) dx

Formula used:

(i) jf(x)g(x)dx - f(x)f g(x)dx-“f‘(x) fg(x)dxldx
Wehave, I = jsin-1(3X'4X3) dx ... (i)

Let x = sin@, = 0 = sin"1x

= dx=cosB db

If x =sin0,

Then, fl_x?.z cos0

I= fsin'l(Bx-él-xE‘) dx
=I= fsin’](3sin6-4 sin? 8) cosB db
1= fsin'l(sinBG)coss de

1= Jaecose do



¢I=3J-6c059d8

Taking 15 function as 8 and second function as cosf

a6
n1=3lejcc.secle-j(ﬁ JcosGdB)dG]

#I:B[G(Sine)— J(l(sine))del
= I = 3[8(sin6)-(-cosB)]+c

= I = 3[8(sinB)+cosB] +c

=1 =3sin ! x(x)+3J1-x2+c¢
=I=3xsin'x+3vV1-x2+c
=1=3 [xsin'ixi—ml +c

Ans)A3 Ixsi:’f1 X+ 1-X2] +c
Question: 32

Solution:

To find: Value of ’ sin? % dx

Formula used:

0] ff(x)g(x)dx = f(x)f g(x)dx-f[f(x) fg(x)dx]dx

We have, [ = J.Sirl P dx (1)

1+x2
Letx = tan®, = 6 = tan 'x
= dx=secz0d@
If x = tan®,

Then 1 + xZ = sec20

=0 =sect /14 x2

L 2X
I=-[Sinll+xzd)(

2tand
=1= fsin'1 (ﬁ)secl’ede
+tan

=>I= fsin'l(sinze)seczﬁde
:szzesecl’sde

;>I=2fesec28d8

Taking 1* function as @ and second function as g2 g
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=1= 2I8Jsec29 de - I(:g Jsec?e de)dB]

= 1=2[6(tan8)- fu(tane))de]

I = 2[8(tand)-(log(secd)] +c

=1=2[tan " x(x)-(log(sec (sec? V1+x2))| +¢
=1=2[tan™ x(x)-(logy/1+x2)] +c

-1=2[x. tan*lx-%(|og1+x2)]+c

=1=2x.tan 'x-(logl+x?)+c

Ans ) B 2x.tan 'x-(logl+x?)+c
Question: 33

Solution:

1+x

To find: Value off tan’1 & dx
1
Formula used: [ ;dx =log|x|+c¢c

-1 1-x .
Wehave,I= | tan = |- = dx ... (i)
y 1+x

Letx = casB , = 0 = cos Ix

= dx = -sinf dB

If x = cos0,

Then,/{-x2=sinB

1 ’1—x
I= tan — dx
1+4+x
r i 1-cos8
=I= | tan? . -sin6 d8
J 14cos6
=I= 2 .sin6do

( e
:oI=J tan’? tanzi . -5inB do
=I= ftan'l(tan

. -sinB dé

N| D
———

CLASS24



-1 [3 oo ce CLASS24

1
ﬁzz-ife. sin6 do

Taking 15 function as B and second function as sind

I—lef'ede fdef'ade dé
=1=-5 sin 3 ) 50

1
= 1=-3[6(-cos0)- j(l(-cose))da]

1
= 1=-3[eC-cos0)+ f( cosa)de]

1
=1= 5 [B(-cosB)+sinB]+c
1 1
=1= 5 cos 1x (x)—E\f 1-x2+c

1 1
=I= 5 X cos’! x—ivl-x2+c

A C1 L 1-x4
ns) 5 X- €0S " X~ 5 X“+cC

Questlion: 34

Solution:

3x-x3
1-3x<

To find: Value of ’ tan? ( ) dx

Formula used: f%dx =log|x|+c

1-3x2

-
We have, I = ftan'l (3x E ) dx ... (i)

Letx = tan®, = 0 = tan1x
= dx =sec?0d6
If x = tanB,

Then 1 +x2 = sec20

:>9=sec'lp'1+xz
3x-x3
-1
I:Itan (mﬁ) dx

3tan6- tan’ @
1o f o (220000 g
- an

1= ftan'l(tan 308)sec?B db

=1= fSBsec:’B d8



ﬁ1=3fesec2e 48

Taking 15 function as B and second function as gac?

do
:>I=3[GJ’sec29 de - I(ﬁ fsecze dS)dG]

= 1= 36tane- f(tane)de]

= I = 3[BtanB-(logsecB)]+c

= I = 3BtanB-3log(secB)+c

=I= 3tan"’ xtan(tan ™ x)-3log {sec (sec* V1+x2)} +c
=1 = 3x.tan 'x-3log {m} +c

: 3
—I = 3x. tan lx—i log{1+x2}+c

- 3
Ans) B 3x. tan " x - - log{i+x*}+c

Question: 35

Solution:

To find: Value of [ x’cosx dx

Formula used:

() [ f00geadx = ) [ gedx- [ [£60 [ gt
Wehave, I = [ x?cosx dx ... (i)

Taking 15! function as x2 and second function as COSX

I I i
=I=|x“| cosxdx dx cosx dx | dx

=1 = |x2Zsinx- j(Zx sinx)dx]

=1=|x2Zsinx- Zj(x sinx}dx]

Taking 1% function as x and second function as gjnx

- ) dx ]
= I = x"sinx-2 xfsmxdx- f dx jsmxdx dx
=1 =xsinx-2 lx(-cosx)- f(l (-cosx)dx]
= I = x?sinx- 2[x(-cosx)-(-sinx)]+c
= I = x?sinx- 2[x(-cosx) +sinx]+¢
= I = xZsinx+ 2xcosx-2sinx+c¢

Ans ) A x?sinx+ 2xcosx-2sinx+c¢

CLASS24



Question: 36

CLASS24

Solution:

To find: Value of [ sinx log(cosx) dx

Formula used:

(i) f FO)g(x)dx = f(x) f g(x)dx - j [feo f g(x)dx]dx

Wehave, I = [ sinx log (cosx) dx ... (i)
Let cosx =t

-sinx dx = dt

I=fsinxlog(cosx) dx

I=—Jlogtdt

Iz-JIogt.l.dt

Taking 15" function as |0g t and second function as 1

[10g tf 1dt-f(d]§tgt jzdt)dt]
~1=-|logt.t- ‘[(it)dtl

=I=-|logt. t- J 1dt]

=1=

=I=-[logt.t-tl+c
=I=-logt.t+t+c
= I = -cosx . log (cosx) + cosx+c

Ans ) B -cosx . log (cosx) + cosx+c
Question: 37

Solution:
To find: Value of | x sinx cosx dx

Formula used: [ idx =log|x|+c

Wehave, I = [ x sinx cosx dx ... (i)
1 .
I= > f X 2sinx cosx dx

1
== i d
I 2fxs:n2x X

Let2x =t

2dx =dt



NS
=223

1 .
I=§ftsmtdt

Taking 15 function as t and second function as sint
I—1tf int dt f dtf int dt)dt
=I=3 sin gt ) sin
1
=I= 8 [t .(-cost)- f (- cost) dt]
1 .
=1= 5[-t .cost-(-sint)]+c
1 .
=1= 8 [-t .cost+sint]+c
1 1
=I= "8 2X .cos2x+ = sin2x+c
1 1
=>1= —‘—}x .cos2x+ - sin2x+c

1 1
Ans)A-_Xx .cos2x+§sin2x+c

4

Question: 38

Solution:

To find: Value of [ 1 3cosx®dx

Formula used:

(i) ff(x)g(x)dx = f(x)f g(x)dx-flf(x) fg(x)dx]dx

We have, I = J.XBCOS)Cde . (D)

LetxZ=t

1
::»xdx:Edt

1= fx3cosx2dx

1= fx. x2cosx?dx

1
I=ftcost2dt

1
1= iftcostdt

Taking 15 function as t and second function as ¢cgs t

CLASS24



1 dt
==I=2Itfcost dt- f(dt fcost dt)dt]

1

=1= E[’c . sint- f sint dt]
1 .

=>1= E[t . sint-(-cost) +c]

1
=1= E[t . sint+cost+c]

1

1
2 giny? 2
= 5 X .sINX"+5cosXx“+c
2 2

=1
1 2 H 2 1 2
Ans)BEx . sinx +§cosx +C

Question: 39

Solution:

To find: Value of ” cos~! (l_r,)d,l'

14+

Formula used:

(i) ff(x)g(x)dx - f(x)f g(x)dx-ﬂf‘(x) fg(x)dx]dx

e
Wehave, I = fCOS_1 (;+—)§(2)dx .. (1)

Let x = tant, t = tan"1x
= dx =sec2t dt
If tant = x,

sect=1+x?2

1-x?
1= f cos’! (1+x2)dx

1-tan’t
I= jCOSl (ﬁ)serﬁtdt
4+ tan

1= fcos'l(cos 2t)sec?t dt

1= fztseczt dt

1=2ftsec2t dt

Taking 1% function as t and second function as g2 ¢

=1 =2Itfsec2t dt- f(g jseczt dt)dt]

=1I= Z[ttan t- ftarlt dt]

=1 = 2[ttan t-log|sect] +¢]

CLASS24



= I=2[tan 'x x-log|1+x?|+¢] CLASS24

=I=2xtan'x -2log|1+x?| +c
Ans ) D None of these

Question: 40

Solution:

To find: Value of [ x tan~! x dx

Formula used:
i) ff(x)g(x)dx = f(x)fg(x)dx-”f'(x) fg(x)dx]dx

Wehave,I = [ xtan ' xdx ... (i)

Taking 15* function as t3 r\'I x and second function as X

dt =il .
1= tan'lexdx—f(ﬁ dex)dx]
dx
I=[tan’ X f 2 z(?)d
=R T a2 )
[x2 P 1 x2
=1I= ?tan X-EJ ((1+x2))dx]
I= X t ¥ 1"‘ 1 ! )d
CEE R X3 (1+x2)) %

L lfid 1[_ — .
=1= anxz -x+'2"(1 X

2 +x2)°
I x2 tan x 1x 1tan'lx c
=21=|= -5 =y
2 2%t 3 i

[ -1
I 1 2L 1)t 1
= = |- L —
2()( + ) an x 2)( +C
I= 1 2 1 tan_lx 1
= 2()( + ) X +C

1 |
Ans)AE(x2+1)tan X-Sx+c

Question: 41
Solution:

To find: Value of [ sin(logx) dx

Formula used:
0] ff(x)g(x)dx =f(x)fg(x)dx-”f’(x) fg(x)dx]dx

We have, [ = J'S]n (]ogx) dx - (1)



I= fsin(logx) .1.dx

Taking 15 function as sin(logx) and second function as 1

=1= sin(logx)Jldx—f(w jldx)dx]

| .
=I=[sin({logx).x- [%gx)xdx]

=1=[sin(logx).x - fcos(logx)dx]

Taking 1% function as cas(logx) and second function as 1

=1=sin(logx).x - [cos(logx)fldx- f(dﬂ%ﬂfgﬂ ldx) dx}

_sin(logx).de]
X

= I = sin(logx).x- [cos (logx) .x- f

=1 =sin(logx). x - [cos(logx) X+ fsin(logx)dx]
= I = sin(logx) .x - [cos(logx) .x+ I]+c

= I = sin(logx) . x - cos(logx).x- I+c

= 21 = sin (logx). x - cos(logx) .x4+c

sin(logx) . x - cos(legx}.x
=I=—7———+—— +c

1 1
=>I= 5% sin (logx)-x. -2-C05(|09X)+C

1 1
Ans)B 5% sin(logx)-x. 5cos(logx)+c

Question: 42

Solution:

To find: Value of [(sin~x ) dx

Formula used:
(i) ff(x)g(x)dx = f(x)f g(x)dx-”f’(x) fg(x)dxldx

Wehave, I = f(sin'l X)Qd)( o (1)
1

Putting sint = x, @ t=sin""x

= dx = cost dt

Whenx =sintthen ,/1-x2_cost
S1 82
1= f(sin 1x) dx

1= f(sin'1 (s‘.int))2 cost dt

CLASS24



aI:chostdt

Taking 15 function as t and second function as cost

i 2
=1= tzfcostdt- f(?:i—tt fcostdt)dt]

=1=[t’sint- j(zt sint )dt]

=1= [t’sint- 2[(tsint)dt]
Taking 1% function as t and second function as sint

=1=t%sint-2 f(tsint)dt]

2 . dt )
=I=tsint-2(t ] sint dt- at sint dt|)dt

=1 = t’sint - 2 |t(-cost)- f (—cost)dt]

=1 = t’sint - 2[-tcost- (-sint) +c]
= I = t’sint+ 2tcost-2sint+c

A 2 _ —
=I=x(sin"x) +2sin' x y1-x7-2x+c

. 2 -
Ans ) Dx(sin ' x) + 2 sin ' x y1-x2-2x+¢
Question: 43

Solution:

To find: Value of ” Px(%_ - i,)d.\'

Formula used:

(i) ff(x)g(x)dx = f(x)f g(x)dx-“f’(x) fg(x)dxldx

Wehave, I = Je" ()—1( - %)dx o (1)

1
Here f(x) = <

. 1
=f00=- 5

i‘I:J-ex (f(x)+f'(x))dx
=I=e*f(x)+c

1
=sl=e*—+c

X

1
Ans)C e“; +c

Question: 44

CLASS24



Mark (V) against

CLASS24

Solution:

To find: Value off ex(iz — i)dl

A

Formula used:

(i) f F(X)g(x)dx = F(x) j g0)dx - ] [f’(x) f g(x)dx]dx

Wehave, ] = fe"‘ (é‘ %) dx ... (i)

1
Heref(x) = 2

=f (x)=- %
:;I:Je" (f(x)+f’(x))dx

=I=e*f(x)+cC

1
=I= e";(j +c

1
Ans) Be"?+c

Question: 45

Solution:

To find: Value of’ e*(sin *x 4 .‘l::)dr

Formula used:
(i) ff(x)g(x)dx - f(x)f g(x)dx-“f‘(x) Ig(x)dx]dx

Wehave, ] = _fex (sin" X + %J dx ... (i)
V1-

Here f(x) = sin"' x

=f (x)=

1
J1-x?

:1=Jex (f(x)+f’(x))dx
=I=e*f(x)+c
=I=e*sin ' x +c

Ans ) B e*sin ' x+c
Question: 46

Solution:

To find: Value off a* (tanx-{-log(secx))d){



Formula used:

(i) ff(x)g(x)dx = f(x)fg(x)dx-”f’(x) fg(x)dx]dx
Wehave, I = [ e*(tanx+log(secx))dx ... (i)

1= f e*(tanx-log(cosx))dx

Here f(x) = -log(cosx)

::f'(x)=tanx
S1= f fG0+F(x))d

=I=e*f(x)+c
=I=-e*log(cosx)+c
=I=e*log(secx)+c
Ans ) A e*log(secx)+c
Queslion: 47

Solution:

To find: Value of [ e*(tanx + log(secy))dx

Formula used:

(@) [ f00g0adx = e [ g0ad- [ [ £ 00 [ a0adx|dx
We have, I'= [ e*(tanx+log(secx) jdx ... (i)

1= fe*(tanx-log[cosx))dx

Here f(x) = -log(cosx)

=f (x)=tanx
:I:Je" (Foo+(0) dx

=I=e*f(x)+c

=I=-e*log(cosx)+c
=1=e*log(secx)+c

Ans ) A e*log(secx)}+c

Question: 48

Solution:

To find: Value of [ e*(cotx + log(sinx))dx

Formula used:

0] ff(x)g(x)dx = f(x)f g(x)dx-”f’(x) fg(x)dx]dx

CLASS24



We have, I = [ e*(cotx+log(sinx))dx ... (i)
Here f(x) = log(sinx)

=>f'(x)= cotx
:I:je" (f(x)+f'{x))dx

=I=e*f(x)+c

== e*log(sinx) +c¢
Ans ) D None of these
Question: 49

Solution:

To find: Value off e* (tan X + )dx

(1412

Formula used:

i) jf(x)g(x)dx = f(x)f g(x)dx-”f’(x) fg(x)dx]dx

Wehave, I = IE"‘ (tan X+ )dx o (1)

(1+x)2

Here f(x) = tan ' x

=f0=q502

ﬂ1=J- e (f(x)+f’(x))dx
=I=e*f(x)+c
=I=e*(tan ' x)+c

Ans ) B e*(tan 'x)+c

Question: 50

Solution:

To find: Value of [ e*(tany — log(cosx))dx

Formula used:

0] ff(x)g(x)dx = r(x)f g(x)dx-”f’(x) fg(x)dx]dx

We have, [ = [ eX(tanx-log(cosx))dx -- (i)

Here f(x) = -log{cosx)
:;f'(x)= tanx
=1= [ e (f0o+f () d

=>I=e*f(x)+c

CLASS24



== -e*log(cosx)+c
=I=e*log(secx)+c
Ans ) Ce*log(secx)+c
Question: 51

Solution:

To find: Value of [ ¢*(cotx — cosec? x)}dx

Formula used:

(i) If(x)g(x)dx =f(x)fg(x)dx-”f'(x) fg(x)dx]dx
We have, I = [ e*(cotx-cosec?x)dx ... (i)
Here f(x) = cotx

=f (x)= -cosec?x
:I:Je" (f(x)+f'{x))dx

=I=e*f(x)+c
=]= e*cotx+¢
Ans ) B e*cotx+c

Question: 52

Solution:

To find: Value of [ e*(siny + cosx jdx

Formula used:

0] ff(x)g(x)dx - f(x)f g(x)dx-f[f(x) fg(x)dx]dx
Wehave, I = [ e*(sinx+cosx)dx ... (i)
Here f(x) = sinx

>f (x)=cosx
:I:je" (f(x)+f'(x))dx

=I=e*f(x)+c
=I=e*sinx+c¢
Ans ) A e*sinx+c
Question: 53

Solution:

To find: Value of | e¥secx (1 + tanx)dx

Formula used:

CLASS24



(i) ff(x)g(x)dx = f(x)jg(x)dx—”f'(x) J'g(x)dx]dx
Wehave, I = [ e*secx (1+tanx)dx ... (i)
I= fe"(secx-%secxtanx)dx

Here f(x) = secx

>f (x)=secxtanx
=1=je>< (Fo0+£00)dx

=I=e*f(x)+c
=1= e*secx+C

Ans ) B e*secx+c
Question: 54

Solution:

To find: Value uf_f e* (me) dy

Formula used:

0 ff(x)g(x)dx £ f(x)f g(x)dx-flf(x) fg(x)dx]dx

Wehave, [ = [ eX (“%“’g")dx o (D)

1

I= Je"(—+logx) dx
X

Here f(x) = logx

' 1
:bf (X): ;

:>I=fe" (Foo+£ () dx

=I=e*f(x)+c
=I=e*logx+c
Ans ) B e*logx+c
Queslion: 55

Solution:

X dx

(14212

To find: Value of | €*

Formula used:

(i) ff(x)g(x)dx = f(x)jg(x)dx-”f’(x) fg(x)dx]dx

x .
We have, I = [ e* (“x}zdx w (1)

CLASS24



1= e (o CLASS24

1 1
=I=.[e Q1+xf(1+xﬁ)dx

1
Here f(x) = 10
' 1
=f (X): - m

:1=fex (FO0+F00)

=I=e*f(x)+c

1
(1+x)

=I=e* +c

Ans)Ae*

i
C
a”

Question: 56

Solution:

To find: Value nf_f e (“%) dx

Formula used:

(i) jf(x)g(x)dx = f(x)J’ g(x)dx - f l F(x) fg(x)dx]dx

1+sinx

We have, [ = IEX( X .. (D)

1+cos

= fe"(1+5inx)dx
1+cosx

1 sinx
=1I= fe" + dx
1+cosx 1+cosx
X

1 2sin 5 cos 5
#I:fex( ox T 22x2)dx
2 cos 3 2 cos >

1= [e(3 A

=1= | e*[5sec S+tans |dx
X

Here f(x) = tani

2

' 1 X
=f (x)= > sec 5

S1= f ex (f(x)+f’(x))dx
=I=e*f(x)+c

X
=I= e"tani +c



X
Ans)Ce tani +c cLAssz4
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