Chapter : 13. METHOD OF INTEGRATION

Exercise : 13A

Question: 1
Evaluate the foll

Solution:

(n+1)
Formula = [ yngy ==

+c
n+1

Therefore ,

Put2x+9=t=2dx =dt

J-r-:'df 1J-r5dt 1f6+ f6+
) =3 2% T2

Question: 2
Evaluate the foll

Solution:

(n+1)
Formula = [ yngy =%

+c

n+1

Therefore ,
Put7-3x=t=-3dx=dt

J-t“ at, _ lft“dt— 1r5+ = t5+
(Z)==3 T35 T

(7 —3x)°
T

Question: 3
Evaluate the foll

Solution:

x(nﬂ.}

Formula = [ x"dx = +c

n+1

Therefore ,

Put3x-5=t=3dx =dt

J’fo_ dt 1ft°'dt 1 r1-5+ 2 r1-5+
- .3 =— % =— %
) =3 3715 “T1% 9 7€

2(3x —5)°
= 4+
9 C

Question: 4
Evaluate the foll

Solution:

xl:l"t+J._:l

Formula = [ xmdx = +c

n+1

Therefore ,



Put4dx+ 3 =t=4dx =dt

o5 At 1 o5 1 03 2 93
r‘-3(1)=— t"”dt=g>< +eo=-x +c

4 0.5 4 1
Vadx + 3
- e

Question: 5
Evaluate the foll

Solution:

(n+1)
Formula = [ yngy =X

+c
n+1

Therefore ,

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

fr‘” at L J-r‘“dr xt05+ 2 xt0'5+

&= —2%05 T3 7°
V3 —4x

=——5—+c

Question: 6
Evaluate the foll

Solution:

(n+1)
Formula = [ yngy =%

+c

n+1

Therefore ,

Put2x-3=t=2dx=dt

1 -
J-t_g dt 1 J-t‘gdt 1 tz . -2 r-°-°+
=3 2 ¢ ¢

1
———

V2x—3
Question: 7
Evaluate the foll
Solution:
Formula = [ e*dx = e* + ¢
Therefore ,
Put2x-1=t=2dx =dt
2x—1

J-tdt 1J- tdt 1>< P
9(2)—2 edt=oXe' +c=— c

E(Ex—l]

= +c
2

Question: 8
Evaluate the foll
Solution:

Formula = [ e*dx = e* + ¢



Therefore ,

Putl1-3x=t=-3dx=dt

dt 1 1 el=3x
J-Et(_)=—f€tdf=_—3><et+c= 3 +c

Question: 9
Evaluate the foll

Solution:

X

Formula = [ a*dx = — + ¢

loga
Therefore ,

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

J’Btdt —1J-3tdr—l>< 3¢ e 3* .
(=33 = 53X (ogd T T Bogs T €

3(2—3)(]
- +
3log3 ¢

Question: 10

Evaluate the foll

Solution:

Formula = [ sinxdx = —cosx + ¢
Therefore ,

Put3x=t=3dx =dt

J‘ . tdr 1J’ nt d 1 . —c053x+
— ) = — = —¥|— =

sin (3) 3 sin 3 (—cost)+¢c 3 c
C053x 4

= 3 c

Question: 11

Evaluate the foll

Solution:

Formula = [ cosxdx = sinx + ¢

Therefore ,

Put5+6x=t=6dx =dt

J‘ tdr lj’ ¢ dt 1 nt) + 51115+6x+

cos (6)—6 cos —6><(5111) c= 6 c

sin(5 + 6x

Question: 12
Evaluate the foll
Solution:

Formula [ cosx dx = sinx + ¢

1+ cos2x =2cos? x



Therefore ,

J-sinx V14 cos2xdx = J- sinx wﬁcosx +c

J-\Esinxcosx dx

Putsinx =t = cos xdx = dt

tz
J-\,"Esinxcosx dx = J-x,"ftdt= V2 E+c
sin x)?
=[: ) +c
V2

Question: 13

Evaluate the foll

Solution:

Formula [ cosec®xdx = —cotx + ¢
Therefore ,

Put2x+5=t=2dx =dt

dt 1 1
J-coseczt3= —Ecott+ c= —Ecot(21+5) +c

1
= —Ecot(z;t +5)+¢c
Question: 14
Evaluate the foll
Solution:
Formula [ sinxdx = —cosx + ¢

Therefore ,

Put sin x =t = cos x dx = dt

t?
tdt= —+rc
Jeae=3
(sinx)?
)

Question: 15

Evaluate the foll

Solution:

Formula [ sinxdx = —cosx + ¢
Therefore ,

Put sin x =t = cos x dx = dt
rcl-
t3dt=—+c
J- 4

(sinx)*
T4

Question: 16

+c

Evaluate the foll



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

Put cos x =t = -sinx dx = dt
r1.5
t(-dt= ——+c
J- D 1.5

3
2(cosx)z

+c
3

Question: 17

Evaluate the foll

Solution:
(m+1) disin~t 1
Formula [ x™dx = z T
n+l dx W 1-x2
Therefore ,

1
Putsin™!'x =t = ——=dx =dt
ut sin” " x BT

V1-

f2
ttdt = —+
J 2" ¢

(sin™! x)?
2

Question: 18

+c

Evaluate the foll
Solution:

d(tan"!x)

Formula [ sintdx = —cost+ ¢ =

Therefore ,

1
1+x2

Puttan*x=t= dx =dt

—cos2t

in2tdt = ———+
J-sm 5 c

cos(2tan~' x)
2

Question: 19

Evaluate the foll

Solution:

, dl
Formula [ costdx =sint +c % = i

Therefore ,
Putlogx =t = ~dx = dt
J-cosfdf =sint +c¢

= sin(logx) + ¢

Question: 20

1
T 14x?



Evaluate the foll

Solution:
d
Formula [ cosec?x dx = —cotx + ¢ 20294 _ 1
dx x
Therefore ,

Putlogx =t = ~dx = dt

dt
J- cosec’t 1= —cott + ¢ = —cot(logx) + ¢

= —cot(logx) + ¢
Question: 21

Evaluate the foll

Solution:
Formula% = i _[idx =logx
Therefore ,

Putlogx =t = ~dx = dt

dt
J- - = logt + ¢ = log(logx) + ¢

=log(logx)+ ¢
Question: 22
Evaluate the foll

Solution:

dl 1
Formula 2£°9%) _
dx

; _[idx =logx

(x+ 1)(Jc+l-::ogx)2 x+1 (x+logx)?
J- dx =J- e 1 dx
+1 2
J’ (1+ (1 fgl) i

Therefore ,
Put x +logx = t = (1+)dx = dt
3

J-rzdr—t +c
3

x +logx)3
_( gx)” . .
3

Question: 23

Evaluate the foll

Solution:
Formula% = i _[idx =logx
Therefore ,

Putlogx =t = ~dx = dt

t? (logx)?
2 = —-— =
J-tdt—3+c 3¢




logx)?

Question: 24
Evaluate the foll
Solution:

. d(vVx 1
Formula [ costdx = sint +c vy _ L
dx 2yx

Therefore ,

Put /X — t = ——dx = dt
2yx
J-cosr 2dt = 2sint +c¢

=2sin(yx)+ ¢
Question: 25
Evaluate the foll

Solution:

dtanx) _ SE‘C2 X

Formula = [ e*dx = e* + ¢
Therefore ,

Puttanx =t = gec?y dx = dt
J-etdt=et+c

=ehn¥ 4 ¢
Question: 26
Evaluate the foll
Solution:

d(cos? . :
Formula = [ e*dx = e* + ¢ deos ™ _ 5 cosx (—sinx) = —sin2x

Therefore ,

Put cos?x =t= —sin2x dx = dt
J-—etdt=—et+c

— e 4 ¢

Question: 27

Evaluate the foll

Solution:

Formula = [ sinxdx = —cosx + ¢
Therefore ,

Put ax+b =t = adx = dt

, dt 1
sinf cost— =— | sintcostdt
a a

Putsint =z € cos t dt = dz



1 1 z?
—J-zdz=—><—+c
a a 2

sinax + b)?
_ (sinax+b)"

c
2a

Question: 28

Evaluate the foll

Solution:

Formula = [ cosxdx = sinx + ¢

cos3x = 3cosx — 4cosix

Therefore ,
J’ 3cosx cos3x dx 3sinx sin3x .
4 ;7 =T T axs ¢
3sinx sin3x
= - +c

4 12
Question: 29

Evaluate the foll
Solution:

Formula = [ e*dx = e* + ¢
Therefore ,

Put—i=t=2gy = dt
xZ

1
J-et(dt)=fetdf=et+c=e'}+c

_1
=e x+¢C

Question: 30

Evaluate the foll

Solution:

Formula = [ cosxdx = sinx + ¢

Therefore ,

Put—1=t=x—12dx=dt

X
1
J-COSf(df) = J-costdt=sint+c=sin(—;)+c

o1
=—sin—+¢
X

Question: 31

Evaluate the foll
Solution:

Formula = [ e*dx = e* + ¢

Therefore ,

eJ('
dx
J- 1+ e2x




Pute® =t = e¥*dx = dt

1 1 .
m(dt)= 1+r2dr=tan t+c

=tan }(eM)+ ¢

Question: 32

Evaluate the foll
Solution:

Formula = [ e*dx = e* + ¢
Therefore ,

Put g2 — 2 =t = 2e%%dy = dt
J’l(dt) 1J’1dt :L1 .
t\z) T2 e T gestTe

1
= Elog(ezx —-2)+c

Question: 33
Evaluate the foll

Solution:

XJ‘H'J.

Formula = _[x“dx = +c

n+1

Therefore ,

CosX

Put log (sinx) =t = dx = dt € cotxdx = dt

gsinx
f2

J-fdt=i+c

(logsinx)?
- 2
Question: 34
Evaluate the foll

Solution:

XJ‘I+J.

Formula = _[x“dx = +c

n+1

Therefore ,

Put log (sin x) = t = - dy = dt @ cotx dx = dt

sinx

1
J-E dt =logt +¢

=log(logsinx) + ¢

Question: 35

Evaluate the foll

Solution:

Formula = [ sinxdx = —cosx + ¢
Therefore ,

Putx? + 1=t =2y dx = dt



J-sint dt = —cost+ ¢

=—cos(x*+1)+c
Question: 36
Evaluate the foll

Solution:

xn+l
Formula = [ x"dx =
n+1

+c

Therefore ,

Putlog (sec x + tan x)=t

——— x (secxtanx + sec’x) dx = dt
secx +tanx

—————— X secx (secx +tanx) dx = dt
secx +tanx

Secxdx =dt
tz
tdt =—+
f 2 ¢

(log(secx + tanx))?
= 5 +c

Question: 37

Evaluate the foll

Solution:
+
Formula = [ x"dx = X +c
n+1
Therefore ,
tanyx=1
sec?\x x ( )dx =dt
tz
tdt=—+¢c
Jea=3
(tan+/x)?
=+
2
Question: 38
Evaluate the foll
Solution:
+
Formula = [ y"dx = X Ty
n+1

Therefore ,

Puttan *x*=t= xexdx-dt@ 2x

1+( )

fr(dt)—lfrdr—ter
2) 72 €

(tan™ x?)?

+c
4




Question: 39
Evaluate the foll

Solution:

xJ‘H-J.

n+1

Formula = [ x"dx = +c

Therefore ,

Putsin*x2=t= 1—2><2x><dx=dt® 22Xy =dt
vi1-x*

Vi-(x%)
J-f(dt) 1J-Edf e +
2) "2 3 C
(sin™t x?)?
e Ny
4

Question: 40

Evaluate the foll

Solution:
+

Formula = [ x"dx = M

n+1l
Therefore ,

1 1
P in~1xl= ——x dx =dt ——dx = dt

utsin™ x t= v 1-(x2) @ Ji1-a2

J-E(ﬁ) = J-ldt =logt+c
thvl t
=logsin*x+c

Question: 41

Evaluate the foll

Solution:

xJ‘H-J.

Formula = [ x"dx = +c

n+1

Therefore ,

Put2+logx=t=>3><dx=df
X

dt zrl.S
II'_ — | = |"_ [
J-\.f(l) J-\.fdf 3 +c

3
2(2 +logx)2
_2@+logxyz
3
Question: 42

Evaluate the foll

Solution:

Formula = fidx =logx+c
Therefore ,

Putl + tanx =t = gec?x x dx = dt

dt 1
J-(—)=J-—df=logf+c
t t

=log(l+tanx)+c



Question: 43

Evaluate the foll

Solution:

Formula = [ cosxdx = sinx + ¢
Therefore ,

Putl + cosx=t=—sinx xdx =dt

—dt 1
J-(—) = —J-—df= —logt +c
t t

= —log(1 +cosx) +c

Question: 44

Evaluate the foll

Solution:

Formula = [ cosxdx = sinx + ¢
Therefore ,

1+ SS;i g — J’(cosx + sinx) e

1- sin x cosx —sinx
Cosx

Putcosx-sinx =t= (- cos x - sin x) dx = dt

—dt 1
J-(—) = —J-—df= —logt +c
t t

= —log(cosx —sinx) +¢
Question: 45

Evaluate the foll

Solution:

(1)

Formula = fidx =logx+c
Therefore ,

Put x + log (sec x) = t=>1+$>< secx tanx dx = dt

(1+tanx)dx = dt

dt 1
J-(—)= f—dr= logt +¢
t t
= log(x + log(secx))+ ¢
(i)
Formula = fidx =logx+c
Therefore ,
Put x + cos?x =t =1+ 2cosx x (—sinx)dx = dt

(1—sin2x)dx = dt

dt 1
J-(—) = f—dr =logt +¢
t t



=log(x+ cos®x) +¢
Question: 46
Evaluate the foll

Solution:
Formula = fidx =logx+c
Therefore ,
Put g® + b%sin®x = t € b® X 2sinx X cosx dx = dt
(b?sin2x)dx = dt
J-E(ﬁ) = iJ-Edt = il-:)gf +c
t \b? bz) t b2
1

B2

Question: 47

log|a® + b%sin®x| + ¢

Evaluate the foll

Solution:

Formula = _[idx =logx +c

Therefore ,

Put a’cos?x + b?sin®x =t

(a® x 2cosx X (—sinx)+ b? X 2sinx X cosx)dx = dt

(b2 —a?)sin2x dx =dt

J’:L( dt )_ 1 J-ldt— 1 lost +
t\b2 —a2/ b2—az)t _bE—aEOg ¢

1
=y log|a®cos®x + b?sin’x| + ¢

Question: 48

Evaluate the foll

Solution:

Formula = [ cosxdx = sinx + ¢
Therefore ,

Put 3cos x + 2sin x =t = (2cos x - 3sin x) dx = dt

dt 1
J-(—)=J-—df=logf+c
t r

=log(3cosx +2sinx)+c
Question: 49
Evaluate the foll

Solution:

n+1

Formula = [ x"dx =~— +¢

n+1

Therefore ,

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



dt 1
J-(—)=J-—df=logf+c
t r

=log(2x*+3) +¢
Question: 50
Evaluate the foll

Solution:

n+i
Formula = [ y7dy =~

+c
n+1

Therefore ,

Put x24+2x+3=t = (2x+2) dx = dt € 2(x+1)dx=dt
J’l(dt) :LJ’ldf :L1 .

t\2) T2 )T et

1
=Elog(x2+2;t+3)+c

Question: 51
Evaluate the foll

Solution:

4x -5
(2x2-5x+1)

To find: Value of | dx

Formula used: fédx =log|x| +¢

4x-5
2-5x+1)

We have, I f{zx dx ... (i)

Let2x2-5x+ 1=t

d(2}(2 5x+1) dt
dx T dx

4 5—(:lt
=T X

= (4x - b)dx = dt

Putting this value in equation (i)
I= J-— [2x2-5x+1=t]

I=log|t] +c¢
I=log|2x?-5x+ 1| +c¢
Ans) log|2x?-5x + 1| + ¢
Question: 52

Evaluate the foll
Solution:

(9x%-4x+5)
F.2x? +5x+1)

To find: Value of [ &

Formula used: fédx =log|x| +¢

(9x%-4x+5)
¥3-2x2 + Bx +1)

We have, I = _[{3 X ... (1)



Let3x3-2x2 +5x+ 1=t

d(3x3-2x2+5x+1) dt
- _

dx ~dx
dt

=9x2-4x+5= —
dx

= (9%2 - 4x + 5)dx = dt

Putting this value in equation (i)

dt
I= T [3x3-2x2+5x+1=t]

I=log|t] +¢
I=log|3x3-2x*+5x+ 1| +¢C
Ans) log|3x®-2x? +5x + 1| +¢
Question: 53

Evaluate the foll

Solution:

Sacx COSEC}(d

To find: Value of [ log(tanx)

Formula used: f%dx =log|x| +c¢c

SaCx COSBCX

We have, I = | X ... (1)

log(tanx) ’

Let log(tanx) =t

dx dx
d(log(tanx))dtanx  dt
=7 dtanx dx ~ dx

1, dt
= tanxooC X7 dx

- d(log(tanx)) dt

t
= secX cosecx = —
dx

= (secx cosecx)dx = dt

Putting this value in equation (i)

dt
I= J-? [log(tanx) =t]

I=log|t] +¢

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

Evaluate the foll

Solution:

{1+ cosx)

To find: Value of [ o



1
Formula used: [ x"dx = m}(” tlic

{1+ cosx)
(x + sinx)3

We have, I = | X ... (1)

Letx +sinx=t

d(x + sinx) B ﬁ
= dx ~ dx
d(x) d(sinx) dt
“Tdx T T dx dx

dt
= (1+cosx) = dx

= (1 + cosx)dx = dt

Putting this value in equation (i)

dt )
IZJ-F [Xx+sinx=t]

=I=-—+c¢

2t?

1
I=-———— +c¢
2(x + sinx)
1

Ans)- ——— +¢

2(x + sinx)

Question: 55
Evaluate the foll

Solution:

sinx
d

To find: Value of [ 1+ cosd?

1
Formula used: [ x"dx = mx” tlic

sinx

We have, I = _[m

X ... (1)

Letl+cosx=t

d(1 + cosx) B dt
= dx ~dx
d(1) = d(cosx) dt
“Tdx T T dx | dx

) dt
= (0-sinx) = ax

= (-sinx)dx = dt

Putting this value in equation (i)
dt
I= J-—t—z [1+cosx=t]

I 1-I—
=] = —
r c



1

I=—+c¢
1+ cosx

Ans) ——— +¢
) 1+ cosx
Question: 56

Evaluate the foll

Solution:
To find: Value of [ %
X< 4+ 3x-2

1
Formula used: [ x"dx = m}(” tlic

sinx

We have, I= _[m

X ...(31)
Letx2+3x-2=t

dt
=>(2}(+3}= a

=(2x+3)dx=dt

Putting this value in equation (i)

dt
I=J-— [x2+3x-2=t]

i

1

tz
;‘vI=T+C

2

1
I=2tZ +c

—

I=2Jx2+3x-2+c

Ans) 24/x2 +3x-2+cC

Question: 57
Evaluate the foll
Solution:

(2x-1)
Vx2-x-1

To find: Value of [ dx

1
Formula used: [ x"dx = m}(” tlic

sinx

We have, I = _[m

X ... (1)
Letx?.-x-1=t

2_ -
=>d(x x-1) dt

dx T odx
d(x?) d(x) d(1) dt
Tdx dx  dx  dx

dt
=>[:2}(-1)=&

=(2x-1)dx=dt




Putting this value in equation (i)

dt
I= |5 [x%-x-1=t]

tz
1
2
;‘vI=T+C
2
24t

=>I=T+C

B 2vx2-x-1

! 1

+C

Ans) 2x?-x-1+c

Question: 58
Evaluate the foll

Solution:

dx
Vx+a+ix+b

To find: Value of [

1
Formula used: [ x"dx = m}(” tlic

dx
VEFra+vx+b T

We have, I = [ (1)

I J‘ dx VX+a-Vx+b
— x
Vx+a+Vx+b Yx+a-vx+b

dx

I_J’ Vx+a-vx+b
Vx+a 2. Vx+b 2
(v /

3 \;x+a-\£x+bd
T ) xra)-(x+b) ¥

VX+a-vx+b
= dx
X+a-x-b

I=—_J-\,*x+adx-f\f’x+bdx]
i 1 1
= f(x+a)§ dx-f(xw)idx]

[ 3 3
1 |[(x+a)Z2 (x+b)z
a-b| 3 3

2 2

1=ﬁ[(x+a)§-(x+b)§]+c

2
3(a-b)

3 3
Ans) [(x +a)z — (x+ b)i] +c

Question: 59
Evaluate the foll

Solution:



dx
v1-3%-45-3x%

To find: Value of [

1
Formula used: [ x"dx = m}(” tlic

dx
V1-3x-45-3x

We have, I = | . (@)

I_J’ dx x\fl-3x+\f5-3x
) VI-3x-y5-3x V1-3x+45-3x

\fl- 3X+v"5- 3x
I= J- 5 2dx
(Vi-3x) - (V5-3x)

v'll-3)(+v"5-3)(

= a3 -5 &
I \.'fl—3)(+\f5—3)(
- 1-3x-5+3x
ir
I=-a J-v’l-Bxdx+J-v’5-3xdx]
17 1 1
-2 f(1-3x)§dx+f(5-3x)zdx]
1_ 1-3 2 5-3 2
-3x)Z -a3x)2
-2 (3 ) +(3 )
| 5(=3) 5(=3)

I—- %[(1-3x)§+(5-3x)§] +c
I— %[(1-3:@%“5-3}();] tc

1 3 3
Ans) ﬁ[(l -3x)Z+(5- 3}()§] +c

Question: 60
Evaluate the foll

Solution:

2
To find: Value of [ I[1:(_7}(6)&(

1
14 x2

1

Formula used: | dx = tan " x

We have, [ = f%d}( .. @)

2
S LY
1+ (x3)

Letx3 =t
d(x®) dt
dx  dx

dt
= (3}(2) = &

=

dt
= (x?)dx = 3



Putting this value in equation (i)

3J- 2[1+-::0s.)(—t]

1
=>I=§tan'1(t) tc

1
I=§tan'1(x3} +c

1
Ans) Etar'l'1 (x3) +¢

Question: 61
Evaluate the foll

Solution:

3
To find: Value of [ {1:7x8)dx

TX

We have, I = X ... (1)

}(3
feroh

3
[
1+ (x*)

Let }(4=t
d(x*) dt
dx  dx
dt

= (4}(3)= &

dt
3 —
= (x°)dx = 2

Putting this value in equation (i)

4J- 2[1+-::0s.)(—t]
1 -1
=>I=Ztan (t) +c

1
I=atan'1(x4} tc

1
Ans) ‘—‘tar'l'1 (x*) +¢

Question: 62
Evaluate the foll
Solution:

4
To find: Value of | ) dx

_1}(

We have, I = fﬁdx . (@)



A R S
1+ (x?)

Letx2 =t
-6~
= (2x) = %
= (x)dx=%

Putting this value in equation (i)

I—1J- dt [1+cosx=t]
2] 149 B

1
=>I=§tan'1(t) tc

1
I=§tan'1(x2} +c

1
Ans) Etarl'1 (x2) +¢

Question: 63
Evaluate the foll

Solution:

3
To find: Value of [ = = dx

V1i+X

1
Formula used: [ x"dx = m}(” tlic

We have, I = [ < dx ... (i)

Vi+x3

. d(x*) d(t-1)

dx dx
dt
2y _ -
=>(3X }_d}(
_dt

Putting this value in equation (i)

2
x3x
I= | ———dx
V1 + X3
t-1)dt
I=J-( 1)?[1+}(3=t]
tz

17t 171
tz 2



117 1 1
;‘vI=§ J-tidt— J-t_idt]
[ 3 1
I_l tz t2
] R
L2 2
[ 3 1
2[(1+x3)? (1+x3)?
=]=— -
3 3 1

3 1
I_2(1+x3)5 2(1+ x3)?
B 9 ] 3

3 1
2(1+ x3)2 2(1+x3)2
(1+2°P 214X
9 3
Question: 64

Ans)

Evaluate the foll

Solution:

To find: Value of [ ﬁdx

1
Formula used: [ x"dx=—x"*1+¢

n+1
X .
We have, I = fﬁdx ... (D
Letl + x=t
—x=t-1
=dx = dt

Putting this value in equation (i)

t-1
I=J-—d 1+ x=t
i x [ x=t]

1
I=f *Edt-f—dt
= W \,"'E

o1 1
=21= J-tidt— J-t'idt]

3 1
2 2
== ?-I +cC
L2 2
(1+x)2 (1+x)2
1+ x)2 1+ x)2
=21=2 3 - ]
2
2(1 +x)2 1
I=%-2(1+x)2+c
3
2(1+ x)z 1
Ans}%-2(1+x)2+c

Question: 65

Evaluate the foll



Solution:

To find: Value of [ —1 dx

1 )
Formula used: f?d}( =seclx +c
Xy x<-1

We have, I = [ —dx . (@)

}-:\-)( 41

Multiplying numerator and denominator with x

X
1= J-—i
x2y/(x?)2-1

3 dt

=2X=—
dx

= xdx = &
2

Putting this value in equation (i)

ftvtz K=t

1 -1
=>I=Esec t+c

1
=>I=Esec‘1[x2) +c

Ans) %sec'l(xz} +c

Question: 66
Evaluate the foll
Solution:

To find: Value off xvx — 1 dx
Formula used: [ x"dx = —= X" l+c

We have, I = _[}(V'X_ 1dx ... (1)

Letx—1=t
x=t+1
=dx=dt

Putting this value in equation (i)

I=f(t+ IVEdt[x=t+1]
=>I=J-tw"fdx+ J-w"fdx

3 1
=>I=J-t§dx+J-t§dx

3
I_t tz
= —?+?+C
2

2



2 5 2 3
=>I=§[x-1)§+§(x-1)§+c

2 5 2 3
Ans) g(x-1)§+ §(x-1)§+c

Question: 67
Evaluate the foll

Solution:

To find: Value of [ (1 -x)y1+ xdx
Formula used: [ x"dx = i}(” tlic
We have, I = [ (1-x)V1+xdx ... (1)
Letl+x=t

x=t-1

=dx =dt

Putting this value in equation (i)

I=f{1-(t-1)}ﬁdt[x=t-1]
=>I=J-{1-t+ 1}vtdt
=>I=J-{2-t}m"fdt
;ﬂ:fzﬁdt- f tvtdt

1 3
=>I=2ft§dx- J-tidx

3 5

tz tz
=>I=2?-?+C

2 2

4 3 2 5
=>I=§(1+x)§-§(1+x)§+c

4 3 2 5
Ans) §(1+x)§- §(1+x)§+c
Question: 68

Evaluate the foll

Solution:

To find: Value off xy/x2 - 1 dx

n 1 n+1
Formula used: [ x"dx = X"t h+e
We have, 1 — [ x/x2-1dx - ()

,,_ dt
=>}(—dx



dt
= xdx = ?

Putting this value in equation (i)

1
I=f§ﬁdt[x=x2-1]

17 1
= — il
=1 2J-t dx

3
I—l tz
= —E§+C
2
1 3
=>I=§t§+c
=>I=§(x -1)Z2+c

Ans) 3 (x*-1)Z+c
Question: 69
Evaluate the foll
Solution:

To find: Value of [ x+/3x - 2 dx

1
Formula used: [ x"dx = m}(” tlic

We have, I = _[)(‘-'3)( “2dx ... (i)

Let3x-2=t

=23x=t+2

B t+2
=X=—
3_dt
727 dx
dt
;‘vd)(=?

Putting this value in equation (i)

t+2) . dt
_ I ~3x-
I—J-( 3 )mt3[t 3x-2]

171/ 3 1
=>I=§J-t§dx+2ft§dx]

[ 5 3

I_1 tz 2t§

= —§ ?-I- ? +C

L2 2

12 5 4 3
=>I=§_§(3x-2)2+§(3x-2)2l+c

2 5 4 3
=’I=E(3X‘2)2+E(3X'2)2+c



2 5 4 3
=>I=E(3x-2)2+5(3x-2)2+c

2
45

Question: 70

5 4 3
Ans) (3x-2)Z+ E(3x -2)Z+c

Evaluate the foll

Solution:

) dx
To find: Value of [ xeo?(1 1109

Formula used: [ sec?x dx =tanx +c¢

dx

We have, I = fm

)
Letl+logx=t
dt

1_
% T dx

1
= —dx =dt
X

Putting this value in equation (i)

dt
I=J-F2(t)[t= 1+|Og)(:|

=1= J-secztdt

=I=tan(t)+c¢
=I=tan(1+logx) +c
Ans)tan (1 +logx) +c¢
Question: 71

Evaluate the foll

Solution:

To find: Value of [ x2 sinx3 dx

Formula used: [ sinx dx =-cosx +¢

We have, I = [ x?sinxZdx ... ()

dt

2_ -

= 3X = ax
dt

2 _
= x“dx = 3

Putting this value in equation (i)

dt
I= J- sint? [t=x3]

=1= % U srntdt]



1
=>I=§(-cost)+c

1
=>I=§(-cosx3}+c

- cosx?
Ans) —3 +c

Question: 72
Evaluate the foll

Solution:

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

1
Formula used: [ x"dx = m}(” tlic

We have, I = [(2x +4)yx2 +4x + 3dx --- ()
Letx? +4x + 3=t

dt
#(2)(4‘4):&

= (2x +4)dx =dt

Putting this value in equation (i)

I=J-m’7cdt[t=(2x+4)]

1
;‘vI=J-t§d)(
3
2
;‘vI=§+C
2

:1:%[&)%]“

2 3
=>I=—[[)(2+4)(+3)2 +c

3

3
Ans) % (x?2 +4x +3)2| +c

Question: 73
Evaluate the foll

Solution:

To find: Value of [ sinx

(sinx - cosx)
Formula used: f%dx =log|x| +c¢c

We have, I = f sinx X ... (@)

(sinx - cosx)

1 2sinx

=I=3 (sinx - cosx) X



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

=I= 2 (sinx - cosx)
_ 1 [(sinx + cosx) . 1 [ (sinx - cosx)
B (sinx - cosx) 2 ) (sinx - cosx)

Letsinx -cosx =t

dt
dx

= (cosx + sinx)dx =dt

= (cosx + sinx ) =

Putting this value in equation (i)
1dt 1
-5 T +3) o
1

1
=I= Eloglsinx-cosxl + §X+C

x 1
=1= 3 + Eloglsinx-cosxl +c

x 1
Ans) > + Eloglsinx-cosxl +c

Question: 74
Evaluate the foll

Solution:

dx

To find: Value of [ ="

Formula used: f%dx =log|x| +c¢c

dx .
We have, I = '[(l—tanx] .. (@)
J’ dx
== | ————
(1_ smx)
COSX

J’ dx

COSX - Sinx

( COSX )
1 2cosxdx

=I=3 (cosx - sinx)

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

2 (cosx - sinx)
1 [ (cosx + sinx) 1 [ (cosx - sinx)
2) (cosx-sinx) 2 ) (cosx - sinx)

Let (cosx -sinx ) =t

) dt
=>(-smx-cosx)=a

= (sinx + cosx)dx = —dt

Putting this value in equation (i)



I=-— E md “FZJ-dX

1 1
=1= —Eloglcosx-sinxl + §x+c

1 1
=>I=Ex—§|og|sinx-cosx| +cC

1 1
Ans) X~ 3 log|sinx - cosx | +¢

Question: 75
Evaluate the foll

Solution:

To find: Value of f

cotx]

Formula used: fédx =log|x| +¢

We have, I = f(l_d;;bc] o (@)

dx

sinx

J‘ dx

sinX - cosx

( sinx )
1 2sinxdx

=I=3 (sinx - cosx)

(sinx + cosx) + (sinx - cosx)dx
2 (sinx - cosx)

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

Let (sinx-cosx ) =t

) dt
= (cosx + sinx ) = dx

= (cosx + sinx)dx =dt

Putting this value in equation (i)

I= E md'i‘ J-d)(

1 1
=>I=Elog|sinx-cosx| +Ex+c

1 1
Ans) §x+ Eloglsfnx-cosxl +c

Question: 76
Evaluate the foll

Solution:

To find: Value of [ — 252

(sinx + cosx)?



Formula used: fédx =log|x| +¢

Cos2x

We have, I = fmd}( ... (1)
cos? x - sin® x

=1= -
(sinx + cosx)2

J’ (cosx - sinx) (cosx + sinx)
B (sinx + cosx)?

(cosx - sinx)

=]

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

) dt
=>(-smx+cosx)=a

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

L
)t

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

Question: 77
Evaluate the foll

Solution:

(cosx - sinx)

To find: Value of [ (T3 sn20

Formula used: [ x"dx = L _xntlyc

n+1
__  (cosx-sinx) .
We have, I = _[7(1_'_5"12}(} dx ... (1)
COSX - sinx
=I= — - dx
cos? X + sin” x + 2sinxcosx

(cosx - sinx)
~J (cosx + sinx)?

Let (sinx +cosx ) =t

) dt
= (cosx - sinx ) = dx

= (cosx - sinx)dx = dt

Putting this value in equation (i)
dt

=

- -1,
=I=-1+c

I=



1
SI=————— +¢
SINX + COsSX

Ans) ————  +¢
sinx + cosx

Question: 78
Evaluate the foll

Solution:

2
To find: Value of [ wdx
Formula used: [ x"dx = ﬁxn +14c

We have, T = _[de e (1)
X

Let (X +logx) =t

4 1) dt
= x ) dx

X+1) dt
“\7x T dx
Putting this value in equation (i)
I= f tdt

t3

;‘vI=E+C

I (x + logx)?
-0

+1 3
(x + logx) ‘e

Ans) 3

Question: 79
Evaluate the foll
Solution:

To find: Value of [ xsin®x? cosx?dx

1
Formula used: [ x"dx = m}(” tlic

We have, I = [ xsinx? cosx®dx ... (i)

Let (sinx?) =t

dt

- 2 -

= (sinx?. 2x ) = Ix
dt

= (sinx?. x )dx = >

Putting this value in equation (i)

dt
_ 3
I‘ft 2



I 1t+
= [

24 ¢
t4
;‘vI=E+C
_sin4x2+
=1=— c
sin? x2
Ans) 3 +c

Question: 80

Evaluate the foll

Solution:
SECEK d
To find: Value of J —=0dX
y 1- tan2 X

1 _—
Formula used: fﬁdx =sin "X +c
J1-

SECE}(

We have, I = I,izd)( . (@)
\Jl-tan X
Let (tanx ) =t
dt
2 -
= (sec?x ) = ix

= (sec?x )dx =dt
Putting this value in equation (i)
dt

V1-t?

I:

=I=sin"1(t) +c
=I=sin"(tanx) +c¢
Ans) sin ! (tanx) +c
Question: 81

Evaluate the foll

Solution:

To find: Value of [ e * cosec?(2e * + 5) dx
Formula used: [ cosec?x dx =- cot X +¢

We have, I = [ e *cosec?(2e *+5)dx ... (1)
Let(2e *+5) =t

dt
=(2e7%(-1)) = ax

dt
A
= (e Xdx = —



Putting this value in equation (i)

dt
I= J-cosecz(t} —

1
I= _—ZJ-cosecz(t} dt
1
=>I=_—2(-cott)+c

1
=>I=Ecot(29"‘+5)+c

1
Ans) Ecot(Ze‘x +5)+c

Question: 82
Evaluate the foll

Solution:

To find: Value of [ 2x sec® (x? + 3) tan(x? + 3)dx

1
Formula used: [ x"dx = mx” tlic

We have, I = [ 2xsec? (x? + 3) sec (x? + 3) tan(x? + 3)dx ...

Letsec(x?+3) =t

dt
= sec(x?+3) = ax

dt
= sec(x? + 3)tan(x? + 3).2x = ax

dt
= sec(x? + 3)tan(x? + 3).2x = ax

Putting this value in equation (i)
I= f t* dt
3

I—t
Sitg e
32
_sec (); +3)+

= [

Ans) —SECB()S +3) +c
Question: 83
Evaluate the foll
Solution:

. 5in2x
To find: Value of [ Fbcoso?
Formula used: (i) f%d}( =log|x| +¢

. Ny — _ L n+1
(i) [ x dx=——x""1+c

Sin2x
(a + bcosx)?

We have, I = | . (@

@)



2sinxcosx
= | ————dx
(a + bcosx)2

Let (a +bcosx ) =t

t-
=>(cosx)=Ta

dt
= (sinx)dx = —

-b
Putting this value in equation (i)
2 t-a
I=— J- 7 dt
—b t

2 Irt a
1=_—bz_ft—2dt -ft—zdt]
2 1ri 1
2 | 1
I=? Iogltl-a(-€)+c]

2 a
I= —?[Iog|a+bcosxl+ (m)] +c

2 a
Ans) —F[Iog |a + bcosx | + (m)] +c

Question: 84
Evaluate the foll

Solution:

dx

To find: Value of [ 5.5

Formula used: f%dx =log|x| +c¢c

dx

We have, I = _[{3_5}(}

1)
Let(3-5x) =t

dt
=‘,\(-5)=a

=>d}(=_—5

Putting this value in equation (i)

I 1dt
~Jt-5
I 1 rdt
- -5) ¢t

1
=>I=_—5Iog|t|+c

1
=>I=—§Iog|3-5x|+c



1
Ans) —glog |3-5x|+¢

Question: 85
Evaluate the foll
Solution:

To find: Value of _[ V1 + xdx

Formula used: [ x"dx = ﬁx” tlic
We have, I = [1+xdx ... ()
Let(1+x)=t

= dx =dt

Putting this value in equation (i)

I=J-\,’Edt

1
I=J-t§dt

2 3
=>I=§(1+x)§+c

2 3
Ans) 5(1+x)§+c

Question: 86
Evaluate the foll

Solution:
To find: Value of_[ }(29"3 cos(eXS )dx
Formula used: [ cosx dx =sinx +c¢

We have, I= fxzex3cos(ex3 )dx ... (1)

Letg*® =t
3 dt
¥ . 3x% = —
= dx
3 dt

= e¥ .xz.dx=§

Putting this value in equation (i)

I=J-cos(t)%

sin(t)
I=—3
sin (e}‘S)
I= 3 +cC
sin e"S)

Ans) — +c

Question: 87



Evaluate the foll
Solution:

-1
To find: Value of _[ w
1+x

Formula used: [ efdx =e®+c¢

mtan- 1x dx

We have, [ = [ £ = (1)

Let (mtan-!x) =t

1y _
“MIrxz) ~ dx

dt
I= J-et—
m
et
=I=—+c¢
m
emtan'lx
m
err‘ntan':'-}-z

Ans) ———— +¢
m

Question: 88
Evaluate the foll
Solution:

. (x 4+ 1)e*dx
To find: Value of [ ————= —
Formula used: [ sec?xdx = tanx +c¢

(x 4+ 1)e*dx
cos? (xe¥)

We have, I = [ . (@)

Let (xe®) =t

=>xe*+e*.l=—
dx

dt
= Ex()(-l- 1)= a

Putting this value in equation (i)
- J‘ dt

) cos? (t)
=1= J- sec? (t) dt

=I=tan(t)+c¢
=I=tan(xe*) +c

Ans) tan (xe*)+c¢



Question: 89
Evaluate the foll
Solution:

ercos{er)dx

VX

To find: Value of |
Formula used: [ cosx dx =sinx +c¢

We have, 1 = IM ... (1)

V%
Let [eﬁ) =t
= gV¥ L _ E
2\.& ~dx
eVx
—dx =2dt
= \."E

Putting this value in equation (i)

I= J-cos (t) 2dt

I=2sin(e"®)+c
Ans) 2 sin (e¥*) +¢
Question: 90

Evaluate the foll

Solution:

To find: Value of_[ veX-1 dx

X+cC

We have, I = [e*-1 dx... ()

Let (e*-1) =t2

e =t2+1

2t
= dx
2tdt
=dx=—
]
2t
=dx = mdt

Putting this value in equation (i)

2t
I=J-\,’F mopdt

2t?

2J't2+1 1
t2+1



ﬁx_zf( F+1)m

=>I=2[t-tan "t]+c
=>I1=2[Jer-1-tan ' Jex-1]+¢
Ans)2[.eX-1-tan ' Jex-1]+¢
Question: 91

Evaluate the foll

Solution:

To find: Value of f ﬁ

Formula used: fédx =log|x| +¢

We have, I = _[{:t?} ... (@)

I_J’ dx
T T I XGVx-1)

Let (VX-1) =t

1 _dt
= 2\."?_ dx
1 dt
;\.\,'"_idx:?

Putting this value in equation (i)

I 1dt
“Jt2
I= Zlog|t
=5logltl +c

1
I=§Iog|\,f§-1|+c

1
Ans) log |vx-1| +¢

Question: 92
Evaluate the foll

Solution:

1
Tbﬁnd:VdueoffEE%%g%_gdx
X

Formula used: [ sec? xdx = tanx +c¢

We have, I = f%dx .. (@)

Let2tan lx =t

2 _dt
T 1+x2 dx



1t
T 12T 2

Putting this value in equation (i)
dt
— 2 _
I= J-sec (t) >
1
I= Etan(t} +cC

1
I= Etan(ztan'lx}+c

1
Ans) > tan(2 tan 'x)+c

Question: 93
Evaluate the foll

Solution:

To find: Value of [ (1 hx Si”?‘)

X + 5in° X

Formula used: f%dx =log|x| +¢

We have, I = [ (1+Sm§x)

. . (@
X+ 5INTx
Letx + sin®x =t

dt

=1+ 2sinx.cosx = —
dx

= (1+sin2x) dx =dt
Putting this value in equation (i)

[t
A

I=loglt|+¢c
I=|og|x+ sin2>(|+c

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

Evaluate the foll

Solution:

To find: Value of [ ( L-tanx )

X + log{cosx)

Formula used: f%dx =log|x| +c¢c

We have, I = [ ( L tanx )

% + log(cosx)
Let x + log(cosx) =t

1.(-sinx) dt
cosx  dx



1.t _dt
=1-tanx= -

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

[t
A

I=loglt|+c

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

Evaluate the foll

Solution:

To find: Value of [ ( 1+ cotx )

X + log(sinx)

Formula used: f%dx =log|x| +¢

We have, I = _f( 1+ cotx )

¥ + log(sinx) - @
Let x + log(sinx) =t

1.(cosx) E

=1+ -
sinx dx

dt
=1+cotx=—

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

[t
A

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

Evaluate the foll

Solution:

tanx sec? x

To find: Value of f m X

Formula used: fédx =log|x| +¢

tanx sec? x

We have, I = fmd)( ... (@)

Let1_tan’x =t

dt

= 0-2.tanx.sec?x = —
dx



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

= (1 + cotx)dx =dt

Putting this value in equation (i)

I— 1 dt
S Jt(-2)
I—1| t
—Eogl | +¢

1
I=§Iog|1- tan’ x| + ¢

Ans) %Iog|1- tan®x|+c¢

Question: 97
Evaluate the foll

Solution:

: -1
To find: Value of [ %dx

Formula used: [sinxdx =cosx+c¢

: 1
We have, T = j%dx )

Let2tan ix =t

5 1 _dt
Te1rx2 T dx
dx dt

T1ix2 2
= (1+ cotx)dx =dt

Putting this value in equation (i)

I= J-sin(t) %

1
I= —Ecos(t}+c

1
I=—5cos(2 tan 'x)+c
1 -1
Ans) — Ecos(Z tan " x)+c
Question: 98
Evaluate the foll
Solution:
dx
1 1

To find: Value of -[ ( 11
X2+ x3)

Formula used: (i) f%d}( =log|x| +¢



.. n _ 1 |"|+1
(i) [ x dx=_—x"*l1+c

I _ J‘ dx
We have, (x%+ x%) ... (1)
Let x = t°
1
= X6 =t
= 6t° dt = dx

Putting this value in equation (i)

I—f 6t° dt
(B +1P)
_J- 6t° dt
e+ 1)
I—ef 2 dt
B t+1)
£+1-1
(1) (E-t+1) J- 1
I=6 (t+1) dt- (t+ 1)‘:'t

+cC

£t
I=6 |:§— E‘Ft- |Og|t+ 1|

I=[2t°-3t> +6t- 6log|t+1|]+c
143 142 1 1
I= [2 (xﬁ) -3 (XE) +6(x6) - 6|og|(xﬁ) + 1” +c
1 1 1
I= [2\,&- 3()@) +6(}(E) - 6log |(x6) + 1” +c
1 1 1
Ans) [2\,&- 3()(?) +6(XE) - 6|og|(x6) + 1” +cC
Question: 99

Evaluate the foll

Solution:

To find: Value Off(s[n -1 x)zdx
Formula used: [sinx dx =cosx +c¢

2 .
We have, I= I(an_l x) dx - (i)
Letsin !x =t, x = sint,

=cost=41-x?

1 _dt



=41-x2dt=dx

=4 1-(sint)2dt=dx

= [1-sin?tdt=dx

= costdt =dx

Putting this value in equation (i)

I=ft2costdt

d(t?
I= J-tzcostdt-f[% costdt]dt

I=t’sint —f[zt. sint]dt

I=t’sint -2Ut[srnt]dt-f[%fsrntdtl dt]

I=t’sint -2[-tcost+ J-l.costdt]

I=t’sint + 2tcost- 2sint+c

I=(sin" %) x + 2(sin 1 x)W1-x2-2x + ¢

Ans) (sin 2 x)*x + 2(sin 1 x)VI-x2-2x + ¢

Question: 100
Evaluate the foll

Solution:

2
To find: Value of [ 2“‘3” {; }d}(

1
Formula used: [ x"dx = mx” tlic

We have, T — fﬁ%ﬁi‘z}dx . ()

Let tan'l[xz) =t

L
- . = —
14+ 03) dx
2%
= 11 x Tz dx=dt

Putting this value in equation (i)

I=J-t.dt

I=E+C

_fran (A} 2)]

2



{tan(x?)}

2
+cC
2

Question: 101

Ans)

Evaluate the foll

Solution:

2
To find: Value of [ E; i de

1 1, .
Formula used: fa?_—+x2dx = _tan 12 +c

(x2+1)

We have, I = f{x4+1)

dx ... (1)

Dividing Numerator and Denominator by x2,

)
I

x2+il2+ 2—2)

(14 2)
ezt @)
B
/ ERT)
Letx - = =t

X

1
= (1+ —2)d}(=dt
X

Putting this value in equation (i)

1
I= | ——dt
f ®©2+(v2)°

1 L (x*-1
Ans) —tan +c
V2

Question: 102
Evaluate the foll

Solution:

To find: Value of [ %dx
J



1 _—
——dx =sin""x +¢
\||1_x2

Formula used: f
We have, I = _[wdx ... (1)
Vsin 2x

Let (sinx - cosx) = t

) dt
= (cosx + sinx) = ax

= (cosx + sinx) dx =dt

2

= t2 = sin?x - 2sinx. cosx + cos2x

= t2 = 1 - 2sinx.cosx

= 2sinx.cosx = 1 - t2
=sin2x = 1 - t2
Putting this value in equation (i)

dt
Vi-t2

=1=
I=sin't

I = sin ! (sinx - cosx)

Let sin~ ! (sinx - cosx) =8
=1=sin"! (sinx - cosx) =8 .. (ii)
= 5inB = sinXx - cosx

Now if sin8 = sinx — cosx

Then cos® = /1 - (sinx - cosx)?2

= cosb = /1 - (sin2x - 2sinx.cosx + c0sZx)

= cosb = 1 - (1 - 2sinx.cosx)

= [Jeiny cosx)
= cosB =/ 2sinx.cosx)

in@
Now tanf = ==
cosf
Sinx — COSX
Now tanb = m
i sinxX — cosx
=8 =tan? ( )
[P eimy Frrey)
y/ 2sinx.cosx)

Comparing the value 0 from eqn. (ii)

I tan'l( sinx — cosx )
)

l,'.—
y 2sinx.cosx

Dividing Numerator and denominator from cosx

I-06= tan'l(—tanx_ 1)

y/ 2tanx)

-1 ftanx—1
Ans.) tan (v. mﬂx})




Exercise : OBJECTIVE QUESTIONS 1

Question: 1
Mark (V) against

Solution:

- 5

Given = J(ZX—S}'

Let,2x+3 =12

= 2dx = dz

where c is the integrating constant.

Question: 2
Mark (V) against
Solution:

Given = J(3 — 5% }?

Let, 3-5x=1z
= -5dx = dz
So,
N 7
J(S—Sx)dx
7
rZ
:-—J———dz
5
3 128
T3 E Tc where c is the integrating constant.
ZS
=——+c¢C
40
(3-5x)°
= — +c
40

Question: 3
Mark (V) against

Solution:

- 1
Given = J
(2-3x)



Let,2-3x=2z
= -3dx = dz
So,

where c is the integrating constant.

Question: 4
Mark (v) against

Solution:
Given = J Jax+b

Let, ax + b = z2
= adx = 2zdz

So,

J‘«f’ax +bdx

J.z 2zdz

2 23 where c is the integrating constant.

=" 7 +¢
3a

3
~ 2(ax + b)é
3a
Question: 5
Mark (V) against

Solution:
Given = J‘sec:' (7—4x)
Let, 7-4x =1z

= -4dx = dz
So,



J.sec:'(?—élx Jdx

r 2 dz
:Jsec 7——

= 4] sec” zdz where c is the integrating constant.
1
=——tanz+c¢
4
1 p—
=——tan(7—4x)+c
4

Question: 6
Mark (v) against

Solution:

Given = J cos 3X

sin 3x . : .
+ ¢ where c is the integrating constant.

So, J‘cc-s 3xdx =

Question: 7
Mark (V) against

Solution:

Given = J e"{_h'

Let, 5-3x=1z
= -3dx = dz
So,
Jelr—BxldX
- o dz
= J eZ _
-3
1 z
= _EJ e'dz where c is the integrating constant.
1
=——¢e"+¢
3
1 (5-3x)
=—_¢ +c
3

Question: 8
Mark (V) against

Solution:
Given = Je|3x—4|
Let,3x+4 =12z

= 3dx = dz
So,



where c is the integrating constant.
Question: 9
Mark (v) against

Solution:

. N 7 X
Given = J tan- —

J‘ tan’ édx
= QJ.‘ran2 zdz

—dz
cos”z

,,J~ sin” z

(R

——z

cos’z
QJ‘(SECE z—-1)dz

J~1 — 08" 7

:2[tanz—z]—c

where c is the integrating constant.

X
= 2[ta11:— ]+c

-

2
Question: 10
Mark (v) against

Solution:

Given = J.a.l'l —COosX

So,



J‘xp’l—cosxdx
- A1+ cosx

= | /1 —-c08 X ——=dx
N

J~\1'1— cos’ x dx
JJ1+cosx

J‘ Sinx

—dx

J1+cosx

Letl 4+ cosx=u

2

So, -sinxdx = 2udu
) :u' ] ) ] ]
—J ~du= —_J du=-2u+c=-2+1+cosx +¢
u
where c is the integrating constant.
Question: 11

Mark (v) against

Solution:
Given = J A1+ s x
So,

J.xﬁl—sinxdx
. — /1 —sinx
= |4/l +s51nX ——=dx
" Jl—sinx
J-\Jl—sm‘xdx
Nl-smnx

j COSX

——dx

J1—-sinx

Letl-sinx=u

2

So, -cosxdx = 2udu

R
-2u - .
—J—du :—ZJ du=-2u+c=-2+1-sinx +c

u
where c is the integrating constant.
Question: 12
Mark (V) against

Solution:

. F .3
Given = Jsm xdx
So,

F.3
Jsm xdx
= J sin” x s xdx

- J.(_l— cos EX.)SIIIIXdX



Let cosx =u

So, -sinxdx = du
—J.(_l —u? ) du
= —J‘du + J‘ugdu

3
u

=-u+—
3

+C

C053 X

= —CO05X + —C

where c is the integrating constant.
Question: 13
Mark (v) against

Solution:

Given = J.lgﬂ

X

Let, logx =u

So, ldX =du
x

So,

J- logx <
X
= J.udu

u’
=—+¢
2
logxz
(logx)®
]

where c is the integrating constant.
Question: 14
Mark (V) against

Solution:

-sec” (logx)

Given = J
X
Let, logx =z
dx
= —=dz
X

So,



-sec” (logx)
| ————dx

X
:Jsec;zdz
—tanz + ¢

=tan(logx)+c

where c is the integrating constant.
Question: 15
Mark (v) against

Solution:

Given = J¥
X (logx)

Let, logx = z

X
So,
I foas)
x(logx)
= J*ldz
z
=logz+c¢

dx

= log(logx)+c

where c is the integrating constant.
Question: 16

Mark (V) against

Solution:
. I R
Given = Je}‘ X

Let, x3 =z

= 3x2dx = dz
2 d?_'

= xdx =—



where c is the integrating constant.
Question: 17

Mark (v) against

Solution:

RN
Given = J -
X

Let, x = 72

= dx = 2zdz
So,

o
s

= J.e—:ﬁzdz

=

ZJ e’dz

=2e’+¢

N

=2e¥* 4+ ¢
where c is the integrating constant.
Question: 18
Mark (V) against
Solution:

-1

fan " x
r e

Given = J m

Let, tan'lx = z

= ljdx:dz
1+x~°

So,

. et:an_lx

—
(1+x7)

:J‘ezdz

e’ +¢

:et:m_lx_C

where c is the integrating constant.
Question: 19
Mark (V) against

Solution:

sin \&
Jx

Given = J



Let, x = z2

= dx = 2zdz

So,

J‘Slll‘\/): Ix
Vx

J‘ S111 Zizdz
Z

=2 J.sinzdz

=-2cosz+¢C

=—2¢c0s \E +c

where c is the integrating constant.
Question: 20

Mark (v) against

Solution:

Given = J(m)cosx

Let, sinx = z2

= cosxdx = 2zdz

So,

J‘(ﬂsinx )ms xdx

=

where c is the integrating constant.
Question: 21

Mark (V) against

Solution:

1
aven= | S VT

2

Let, tan'lx = z




J. ! dx

(_1 + xg)x#tan_l X

— J Edz
Z

24/tan "X +¢

where c is the integrating constant.
Question: 22

Mark (V) against

Solution:

. - cotx
Given = J—
log (sinx)

Let, sinx = z
= cosxdx = dz
So,
J~ cotx

log(sinx)

: COSX
Jsinxlog(sinx)
o dz

_J zlogz

Let, logz =u
1

= _dz=du
z

So,

- dz
leogz

J- du
u
=logu+c

=log|log z|+ ¢

where c is the integrating constant.
Question: 23

Mark (v) against

Solution:

Given = J !

xcos” (1+logx)

Let, 1 +logx =1z



= ld)-;:dz
X

So,

: 1
J - dx
xcos” (1+logx)
- dz

-2

Cos 7

= J‘srec2 zdz

—tanz+c¢

=tan(l+logx)+c

where c is the integrating constant.
Question: 24

Mark (v) against

Solution:

-x*tan 't x°
GiVGl’l = J 7[1);

(_1 —xﬁ)

Let, tan'1x3 =z

= ﬁXngdx:dz
1+x
x° dz
= ﬁdx:—
1+x 3
So,
—J.zdz
17
=——+C
32
-2
——+¢C
6
(tan"lf);
= +C
6

where c is the integrating constant.
Question: 25
Mark (v) against

Solution:

Given = J sec” X tan X

- c
So, Jsec tanxdx:Jsec X (secx tan x )dx

Let, secx =z

= secxtanxdx = dz



4

J.sec X(secxtanx )dx

= J.z4dz

where c is the integrating constant.
Question: 26
Mark (v) against

Solution:
Given = J.cc-s ec’ (2x +1)cot(2x +1)

So,

J‘cc}sec‘l’(ix—l)cot(ix—l)dx
:J‘cosecz(jx—l)cosec(jx—l}cot(ix +1)dx
Let, cosec(2x + 1) =z

= -2cosec(2x + 1)cot(2x + 1)dx = dz

J‘cc}secz(ix—l}cc}sec{lx—l)cot(ix—l}dx

_JZEE:

where c is the integrating constant.
Question: 27
Mark (v) against

Solution:

. 1
.tan(sm x)

Given =
1-x~
Let, sinlx =z
dx
= ——=dz
1-x"

So,



.tan(sin_l x)
J — Jdx

«Jl—)-;2

= J‘tan zdz
= log|secz|+c

= log

=

o
sec(sm x)‘—c

where c is the integrating constant.
Question: 28
Mark (v) against

Solution:

Given — J tan(logx)

X

Let, logx = z

= ldx:dz
X

So,

J tan(fgx) <

= J‘tan zdz

= loglsecz|+¢

= log‘sec(logx }‘ +c

= —log‘cos(logx)‘ +c

where c is the integrating constant.
Question: 29

Mark (V) against

Solution:
Given = J‘e" cot (e" )dx

Let,eX =1z
= eXdx = dz

So,

[ cot(e® x
= [cotzdz

- log[sinz]+ ¢

=log

=

sin(_ex)‘—c

where c is the integrating constant.

Question: 30



Mark (v) against

Solution:

) - e
Given = J

l+e
Let, 1 + e = z2

= eXdx = 2zdz

So,

where c is the integrating constant.
Question: 31
Mark (v) against

Solution:

" X

Given = J;ﬂdx
1—-x~

Let, 1 - x2 =72

= -2xdx = 2zdz

So,

:—jdz

=—z+c¢C

= —J1-x" +¢

where c is the integrating constant.
Question: 32

Mark (V) against

Solution:

- et (1+x)
i = |—dx
Given J o5’ (_Xeh)

Let, xe* =z



= eX(1 + x)dx = dz

So,

- et (1+x)

cos” 7
:Jsec" zdz
=tanz-+c¢

= tan (xe" ) +c

where c is the integrating constant.
Question: 33

Mark (V) against

Solution:

Given =

Let,eX+ 1=z
= eXdx = dz

So,

= tan‘ex—1| +c

where c is the integrating constant.
Question: 34

Mark (v) against

Solution:

Given =




= 2¥(log2)dx = dz
So,

J~ 2%dx
(2
1 » dz

:ln:)gZ"l—z3

. -1
:l —sin z+c¢
og?2

sin”' 2x
log2
where c is the integrating constant.

Question: 35

Mark (V) against

Solution:
Given =
- dx
Je"—l
‘_1_ X_ x
— | e:_ledx
et —1 coet
:_Jex—ldX_Jex—ldx
P ex
:—de—Jex 1dx

—J.dx—j f dx

e —1
~dz
=X + —_
15
=—x+logz+c

:—x—log‘e"—1|—c

where c is the integrating constant.
Question: 36

Mark (V) against

Solution:

Given =



:2tan‘l—&‘—c

where c is the integrating constant.
Question: 37

Mark (V) against

Solution:

Given

dx
Jl—sinx

dx

. . -t X X
SIIl™ — +C08™ — + LS —C0s5—
3 “» “ 3

X
Let, tan— +1
]

[l
™~

=

2 X
ser:dx =dz

-

rd | =

So,



where c is the integrating constant.
Question: 38

Mark (V) against

Solution:
Given

¢ osinx
Jl—ﬂnx

. dx

i a— - -

. dx

1 2 X
= “gec- —dx =dz
-5 -3
So,
-2dz
e
72
"
=X+—+¢C
i
A
=X+ +c
X
tan— +1
i

where c is the integrating constant.
Question: 39

Mark (v) against

Solution:

Given



s sIinx d
Jl—sinx x
 faeld dx
- de Jl—sinx
. dx

. 2 X 2 X, . X X
Sl —+C05 — — 51 —C0s—
) -~ ) )

- — — —

Il
|
v
f
e
=]

U
Fd | =
()
e
o
[}
3| 4
=%
i
[l
=N
~

R

X
tan— +1
]

where c is the integrating constant.
Question: 40

Mark (V) against

Solution:

Given



ta | — 2| —

X
=fan—+c¢
-

-

where c is the integrating constant.
Question: 41
Mark (V) against
Solution:
Given
- dx

Jl—cosx
: dx

. 2 X
1-1+2sm —

1, dx
l

X
cot——+c¢
9

1
—Jcosec —
3

1

g

X
=—cot—+
3

-

where c is the integrating constant.
Question: 42

Mark (v) against

Solution:

Given



X . X
Let, cos—+sin—=7z
] ]

- -

X . X
= cos——sm—de:dz
“ “
So,
X .
cos ——sin—
[——=dx
X . X
COS— + SIn —
]
dz
z
=logz+c¢
X . X
=log| cos—+sin— |[+¢
- ]

where c is the integrating constant.
Question: 43

Mark (v) against

Solution:

Given

4

where c is the integrating constant.



Question: 44

Mark (V) against

Solution:
Given
J- cosxdx
l+cosx
~l+cosx—1
:J—dx
l1+cosx
. . dx
Jo I
l+cosx

X
=X —fan—+c¢c
-~

[From Question no. 40] where c is the integrating constant.
Question: 45

Mark (v) against

Solution:

Given

J sec” X cosec xdx

zj';dx

SIN” X COs™ X

~SIN° X +CO8° X
J dx

SIN” Xcos X

-1 -1
Jcoszxdx_"sinzxdx

= J‘sec2 xdx —J‘CDS ec’xdx

=fanxXx —colx+¢

where c is the integrating constant.
Question: 46

Mark (v) against

Solution:

Given



:J[ seczé— 1JdX

X
=2fan——-X+¢
-5

where c is the integrating constant.
Question: 47

Mark (V) against

Solution:

Given

(1+cos2x)
j X

(1-cos2x)

7 X
2cos” —
3

X
=-2cot——X+¢
-3

where c is the integrating constant.
Question: 48

Mark (V) against

Solution:

Given

1
jﬁdx
S~ XCos™ X

dx

jsin" X +C0s™ X

sin” Xcos X

= L dx + [ L i

COs“ X sin- x

= jsec" xdx —JCDS ec xdx

=fanx —cotx +c

where c is the integrating constant.



Question: 49
Mark (V) against
Solution:

Given

Ccos2x
j—. . —dx
SIN-XCOS™ X
Jcos" X —sin” x

dx

sin” Xcos X

:J lq_ dx—J 1,\ dx

sin” X COs“ X
= Jcosechdx - Jsec2 xdx
=—tfanx —cofx +c¢
where c is the integrating constant.
Question: 50
Mark (V) against
Solution:

Given

J-( cos 2X —cos2a. )

(cosx —cosa)
aoe (2% 420 .
—2sin . sin

Xx+a) . [x
sin

ZX—ZG_J

-

-

—2sin

[

. x—c] x—a}
s1n sin
2 2
. +a +a C(x—-a
25111[ Jcos Jxﬁsm[ Jcos
j 2 2 2
.[x—a}.[x—a}
sin s1n
]
X+o X—0
ZZJZCOS Jcos J
2 2

:chos

X+0 X-0o
+ +cos
] ]
=2|(cosx +cosa)dx
=2[sinx +xcosa]+c

where c is the integrating constant.
Question: 51

Mark (V) against

Solution:




n+l

Formula :- [xtdx ==

Therefore ,

_ l-cos2x _ 2sin®x _
=[tan™! [——dx = [tan™! —dx = [tan™ tanx dx
l+cos2x 2c

=>_[xdx=x;+c

Question: 52
Mark (V) against

Solution:

n+l

Formula :- [xtdx = ':i [tesl+ sinx = (cos é-l— sinijz

. X tan a+ tan b
cos x = cos’——sin’— ;tan(a+h)=—————
2 2 1—tanatanbh

Therefore ,

=[tan"*(secx +tanx)dx = [tan™? (HS’M) dx

cCosxX

x x 2
Icus +5Ll1. ) (cos-+sing)
=] tan ' —%—%rdx = | tan? —dx
“[ cos* :—‘—sm :—‘ f (cns Zismd ](cns ——sm:‘]
Is ) 1+
E‘DS_‘ sin—
=[ tan™! —z—‘—dx = | tan~ 1—ﬂd
1—

( Cos E—Sll'l
(Multiply by sec = in numerator and denominator)

™ X
1 +t:.=.n tan—+tan—

= tan ‘1—§d = [tan?

tan—tan—tan—
a a2z
T x mx = x°
= [C+dx=—+=+c
4 2 4 4
Question: 53

Mark (v) against

Solution:
m+l
Formula :- fx"dx = ';?—I— c ;f sectxdx = tan x

Therefore ,

1+sinx({1+sinx
=_[ ( )

1-sinx({1+sinx)

J-(1+smx]2 o J~1+s:'n2x+2 sinxdx
1-sin®x o cosx
sinx sin x
sdx + [ =

sin x

=J sec’xdx +2 [ ———dx + [tan’x dx

sin x

= sec? 1d1+2f d1+f( 1+ sec®x)dx

sinx

=2 [sec’xdx +2 [ ——-dx— [1dx

Putcosx =t

Therefore -> sin x dx = - dt

L1ec:14+cos2x=2cos’x; 1—cos2x= 2sin

dx = [tan™? tan(% + ;—C) dx

z

x



='2tanx—2f§—x+c
=>2tanx+2§—x+ c
=Z2tanx +Z2secx —x +c
Question: 54

Mark (v) against

Solution:

n+1
Formula :- [ y"dx =~ —+ ¢ ; [sec’xdx = tanx; fjj‘jdx =tan 'x+c

nti

Therefore ,

=‘f x*+ 1:1 dy
14+x=
xt-1 1 (1+x2)(x%-1) 1
= a S = ——— a a
“[ 1+x2 dx + “[ 1+x2 dx f 1+x2 dx + “[ 1+x2 dx

1
1+x2

dx

=[x2—1dx+ [
Jl:.'E -1

=5 X +tanx+c

Question: 55

Mark (v) against

Solution:

Formula : n o
: fx dx = o +c

sin(fa+b) =sinacosh + cosasinb
[ cot x= log (sinx)+ c

Therefore ,

=J‘ sin(x4u—2x) ,

sin(x+x)

=J~ sin(x+«) cos(—20)+cos(x+) sin(—2x) dx

sin(x+)
= cos(2 «) dx —sin 2 o [ cot(x+) dx
=c0s(2 «) x — sin 2 o log| sin(x+«) |+ ¢
Question: 56
Mark (v) against

Solution:

m+l
Formula :- [ zndy ==
f.‘l:' dx n+l + €

sinfa+b) =sinacosbh+ cosasinb
[cot x=log (sinx)+ ¢
Therefore ,

=J' (Vx+3+yVx+2)
(rr3 R D) xr3+Vrr2

]d;[ (Rationalizing the denominator)

=[(Vx+3+x +2)dx

=[Vx+3dx+ [Jx+2dx



3 3
2(x+3)2  2(x+2)z2
=2( ]+( ]+C

3 3

Question: 57
Mark (V) against

Solution:

Formula :- [ y*dy = e
fx dx o +c

sinfa+b) =sinacosbh+ cosasinb
[cot x=log (sinx)+ ¢

Therefore ,

44 3nx
=f l—igﬁﬁdx (Rationalizing the denominator)
COSX

cosx+sinx
=f cosxTanx

cosx—sinx
Putcosx-sinx =t
(-sinx - cos x) dx = dt

(sin x + cos x) dx = -dt
—d

=th= —logt +c

=—log|cosx —sinx| +c¢

Question: 59

Mark (V) against

Solution:

Formula :- [ x"gx = *:: +e ; fmdx =tan!'x+c¢
Therefore ,

Put x® =t 3x%dx = dt

~f e

=tan" 't +c¢

=tan"lx*+¢

Question: 59

Mark (V) against

Solution:

Formula :- [ x"dx = J::: +c ; fm;z_idx =sec lx+c

Therefore ,

Put x* =t ,3x%dx = dt

=J~ dt J~ dt

%322 t2-1 3tt2-1
1 dt
= [ —
37 gfe2-1

1
=§ sec t+rc



=’§ sec *x3+ ¢
Question: 60
Mark (V) against

Solution:

1

x n,'lxz -1

n+1
Formula :-fx“dx=':i?+c i dx =sec 'x+c

Therefore ,
Putx?+x+1=t,2x+ 1dx = dt

2
=[Vtdt =5 +¢

2
=213 +c

3
=§(1‘2+ X+ 1)3+C
Question: 61

Mark (V) against

Solution:

x"+1

Formula :- [ x"dx = +c

ntl
sinfa+b) =sinacosbh+ cosasinb
[cot x=log (sinx)+ ¢

Therefore ,

| yp—— | P——
=J' (V2x+3—22x-3)

: : : : dx (Rationalizing the denominator)
(V2x+3 4233 (v 2x+3—2x-3)

| ey | ———
=J' v 2x+3—y2x—3

&

dx

=§f\;2x+3dx—éj‘y’2x—3dx

3
=2(2x+3)2  2(2x-3)

baloa

Ix6x2 IxER2
2 2
=(2x+3)2 (2x—-3)2
- +c
18 12

Question: 62
Mark (v) against

Solution:

n+1
Formula :- [ zndy ==
f.‘l:' dx n+l + €

sinfa+b) =sinacosbh+ cosasinb
[cot x=log (sinx)+ ¢

Therefore ,

=_[Silldx

CosX

Putcosx =t-sinx dx = dt

—dt

=| —
t



=>—logt+c
=—log|cosx|+¢c
Question: 63
Mark (V) against

Solution:

n+1
Formula :- [, dy ==
u f.‘l:' d:x n+l + €

sinfa+b) =sinacosbh+ cosasinb
[cot x=log (sinx)+ ¢

Therefore ,

_secx+tanx
=f secCy——
sec x+tanx

sec® x+secxtanx
=f SER AmeeRA TS

secx+tanx

Putsecx +tanx = t, (sec’x + sec xtanx)dx = dt

dt
==

t
=logt +c
= log|secx +tanx|+c
Question: 64
Mark (V) against

Solution:

n+1
Formula :- [ zndy ==
f.‘l:' dx n+l + €

sinfa+b) =sinacosbh+ cosasinb
[cot x=log (sinx)+ ¢

Therefore ,

cosecx— cotx

= I cCosecx
cosecx— cotx

dx

J’COSECEI —Ccosecxcotx
=
cosecx — cotx

Put cosecx — cotx = t, (cosec?x — cosecx cotx)dx = dt

dt
: —

t
=logt+c

= log|cosecx — cotx|+¢
Question: 65
Mark (V) against

Solution:

n+1
Formula :- fx"dx = fa+1 +c ;_f sectxdx = tan x

Therefore ,



J- 1+sinx

—
2 coszz

. X X X

1 2sin; cosy 1 x sinz
=>J- ¥+ < dx=—fser:2—dx+f <dx
2cos?5 2c0s25 2 2 cosy

= tanZx 2+ [tan Zdx
2 2 2
= t311;£+ 2 (— logcos;—() +c

t I 21 : +
= lan 0g| cos C

Question: 66
Mark (v) against

Solution:
n+l
Formula :- [ x"dx = *“?-1- c ;[ sec’xdx =tanx

Therefore ,

J- secxtanx

sec@x+1

Put sec x =t (sec x tan x) dx = dt

dt .
= =ftan “"ft+rc

1+ t2
= tan lsecx + ¢
= —tan"*(cosx) + ¢
Question: 67
Mark (V) against

Solution:

n+1
Formula :- fx"dx = ;T+ c ;_f sectxdx = tan x

Therefore ,

. J‘ (1+x]2
(1+x){1—x)

1+x . 1 ) x )
= [ dx = [ \,-'ﬁdl +[ N dx

y1-x2

Put1—x%2=1t-2xdx =dt
=sinlx—2[Zdi+c
2 Vi

= gin~tx — +c

[
<
N|F|Pﬂ

=sin"'x—+t+ec = sintx—+V1-x2+c
Question: 68
Mark (V) against

Solution:

x"+1

Formula :- fx"dx = +c ;_f sectxdx = tan x

nti

Therefore ,



Put —= = t—dx = dt
X X
= [etdt
=e‘+c
_*
=@ xr+C
Question: 69

Mark (V) against

Solution:

Formula :- [ x"gx = _+c f dx =tan 'x+c¢

1+2

Therefore ,

Put x* =t 4x3dx = dt

=2/

1+t2

1 _

= tan lt+ec
1 _

= tan 1yt ¢

Question: 70
Mark (V) against

Solution:

Formula :- [x"dx = =tan"lx+c

—I-t:f

n+1 14x 7 dx

Therefore ,

Put x*+logx = t (1+)dx = dt = (S)dx =
= [t%dt

= §+C

(x+logx)?
3

+c

Question: 71
Mark (v) against

Solution:

Formula :- [x"dx = o

. [ dx = tan!
““+c,fl+x2dx tan" " x+c

Therefore ,

Puttan™*x* =t ( nnXZX)dl—df=(—)d1—dt

14(x
= [tidt
=Z4¢

2

(tan— 1 x%)®
2

+c

Question: 72

Mark (v) against



Solution:

Formula :- [x"dx = %-{- c: _]'xildx =logx+rc
Therefore ,

Put2 —3x =t —3dx =dt

= - é | % dt

= — é logt+c

= —élog|2— 3x|+c

Question: 73

Mark (V) against

Solution:

Formula :- [x"dx = %-{- c: _]'xildx =logx+c
Therefore ,

Putx? —1 =t 2xdx = dt

= J‘\fffft

3
+C:?+C

B |
=
r“'”"|r11|nu

. .3
s CE

Question: 74
Mark (V) against
Solution:

X
o

n+1
Formula :-fx"d.r=fi?+c; [ a*dx = +ec

leg o
Therefore ,

Put5 —3x =t —3dx =dt

1
= __E'I 3tfit
1 3t 1 (5—ax)
= —-X——+c=—C-X +c
2 log3 3 log3
3'.'5—3-1'3
__Slogz

Question: 75
Mark (V) against
Solution:
xﬂ+1
Formula :- [atdx = e [e*dx=e*+ ¢
Therefore ,
Puttanx =t sec®xdx = dt

= [efdt



=sel+c=e®¥ 4 ¢
Question: 76
Mark (v) against
Solution:
x"+l
Formula :- [x"dx = —te; [e*dx=e*+¢
Therefore ,
Put cos?x =t = 2cosx (—sinx)dx = dt = —sin2x dx = dt
= —[efdt
= —el+c= g0 x4 ¢
Question: 77
Mark (v) against
Solution:
x"+l
Formula :- [ x"dx = —teifetdx=e"+c
Therefore ,
Putsinx? =t = 2xcosx?dx = dt
L3

1t tt
=2-—+Cc>—+cC
24 8

(sinx?)*
-~ +¢
8

Question: 78
Mark (V) against

Solution:
x"+l
Formula :- [x"dx = el [e*dx=e*+¢
Therefore ,
Put sin eV® = ¢ = (cose"™) x (%) x (z2)dx = dt
y
= [2dt
=2t+c=2sine"* +¢

Question: 79
Mark (v) against

Solution:

x"+l
Formula :- [ x"dx = —teifetdx=e"+c
Therefore ,

Putx®* =t = 3x*dx = dt
1 :
= Efsmtdt

1 1
= —Ecost+c=>—§c05x3 +c



Question: 80
Mark (V) against
Solution:
xﬂ+1
Formula :- [ x"dx = e Jefdx=e"+¢
Therefore ,
Putxe* =t = (e +xe")dx = dt = e*(1 + x)dx=dt

d
= [ £ = [sec’tdt =tant + c

cosZt

= tan(xe*) +c
Question: 81

Mark (v) against

Solution:
xl’l+l i
Formula :- [ ¥"dx =" +c; [——=dt=sec't+c
t -1
Therefore ,
Putx® =t = 2xdx = dt
1 dt 1 1
——x — =~ | ——=dt
= "[.rv't:—l % 2x = 2'[ tyt3-1
L | 1 .12
= - sec t+c=~asec x+c
Question: 82
Mark (V) against
Solution:
n+l
Formula :- [ ¥"dx=>—+¢c; [——dt =sec*t+c
t /21

Therefore ,

Putx—1=t=x=t+1=dx =dt

= [(t+ 1)><\,ffdt=>jtf:dt+jt§dt

s 2 s E]
ST+ Thc=EL 20,
2 2 5 3
E 2
= 2(.7(?1]2 + 2(x-1)= +e
> 3
Question: 83
Mark (V) against
Solution:
xﬂ+1 1
Formula :- Jx"dx = prranll [——=dt =sec™t+¢

t/tP-1
Therefore ,
= [xy/x2 —1dx

Putx?—1=t=2xdx = dt



El
= J‘\.E?:gf%dt
z

2
tz
—+c
3

(%]

= (J(z—]_)E
3

= +rc

1, 2 2
=3 E{l — 1)2 +rc
Question: 84
Mark (v) against

Solution:

n+l
Formula :- Jx"dx = :_'1'0: ] Ldt =sec t+c

+1 |
t /21

Therefore ,
= J

Put x = t? = dx = 2tdt

dx

1+ \."}

t+
1

= [Zdt=2[ =dt=2[Tdt=2[dt—2[dt
=2t—2log(1+¢t)+c=2yx—2log(1++x)+¢c
Question: 85

Mark (V) against

Solution:

m+1
Formula :- [ ;ndyx ==
f.‘l.' dx n+l + €

Therefore ,
= fﬁmdl‘
Pute* —1=t=edx =dt
= [ \,*'ff—t = | g
+t 1+t

Putt =z2dt=2zdz

=>fzzzdz=_f2+zz:_2dz=?.fl+z:dz—2f 1 dz

1+z2 1+z2 1+z2 1+z2

1
1+z2

=2[dz—2[—dz=2z—2tan"‘z+¢
=2Jt—2tan"tVt+c=2yex—1-2tan"lVex —1+¢
Question: 86

Mark (V) against

Solution:

1'n+1
Formula :- [atdx = e [e*dx=e*+ ¢
Therefore ,

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

dx

J-é{(sinx—cosxh(sinx+cosx]]

(sinx—cosx)



J-(sm.r cosx} J- (5|nx+cos.r)

(sinx— cos.r} (sinx— cos.r]

- %J.dl _E_;J-(smxﬂ:osx} j-(5|nx+cosx} dx

(sinx—cosx) (sin x—cosx)
Put (sinx — cosx) =t (sinx + cosx) dx = dt
=>f+ifidt =>f+llogt+ c =>Ex+ilog|sinx— cosx|+c
2 27t 2 2 2 2
Question: 87

Mark (V) against

Solution:

x"+l
Formula :- [ x"dx = —teifetdx=e"+c
Therefore ,

=>f s,md:; =I&d1‘

cosx COEX—5InXx

We can write cosx = ;[{cosx — sinx) + (sinx + cos x))]

J- é[(cosx—sinx]ﬂisin x+cosx)]

(cosx—sinx)

J-(cosx sinx) J-(smx+cos.r)
cosx-sinx cosx-sinx
=1 fdl +1 J-(smx+cosx}d + j-(5|nx+cosx}d1
cosx—sinx cosx—sinx

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

1,1 1 1 1 "
>Z—-[-dt =>—-logt+c=-x—=-log|cosx —sinx|+¢
2 2t 2 2 2 2

Question: 88

Mark (V) against

Solution:

Formula :- [ x"dx = %+ c; [e'dx=e"+¢c
Therefore ,

sin x

= f—c:rg'x dx = J.
sinr sin x—cosx

dx

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

J-é[(sinx—cosxh(sinx+cosx}]

(sinx—cosx)

J-(sm.r cosx} x + 2 J-(smx+cos.r)

(sinx— cosx)

- 3 J'dl-E' I(S|nx+casx} f(5|nx+casx} dx

(sinx—cosx) (sin x—cosx)

(sinx—cosx)

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

=>f+1f1dt =>f+llogt+ c =1x+110g|sinx— cosx|+c¢
2 2 t 2 2 2 2

Question: 89

Mark (V) against

Solution:



Formula :- [ x"dx = L+ c; [Tydx=tan'x+e¢

1422

Therefore ,

Puttanx =t = sec?x dx = dt

1 _
,ﬁdt=>sm lt+¢c
i

= sin"*(tanx) + ¢
Question: 90
Mark (V) against

Solution:

1
Formula :- [ y'dy = > 4 ¢. (= dyx=1tan'*
[ x"dx +1+c,fn2+xzdx ~tan™" - +c

Therefore ,

14— 14— 145
= [—Zdy=[—7= d'=’f—Ld1
xi— x“+§—2+2 ] +2

Putx—2=t=(1+—=)dx =dt
X X<

1 Lian1 L
= _[tzﬂ dt = ztan"’ =+c
2en i1
= ﬁtan [ﬁ(x x)} +c
Question: 91
Mark (V) against
Solution:

Formula :- [ x"dx = —+ c; [Tydx=tan'x+e¢

1422

Therefore ,

sin®x tan®x
= [————dx = [ ——dx = [ tan®x sec®xdx
Cos°Xx

cos®x cosZx
Puttanx =t = sec®x dx = dt
t'?
= [tédt= —+c

(tanx)”

+c
Question: 92
Mark (V) against

Solution:

Formula 'fx"dx—"—“-{- -

C dyx=tan lx+c¢
1+1 1427 +

Therefore ,

= _[ sec*xsecxtanx dx

Putsecx =t = secxtanxdx = dt
= [t*dt =L + c

(secx)

+c



Question: 93
Mark (V) against

Solution:

F l . " 1'n+1 1 1
ormula :- [y dx:m-i-t:; jmdx=tan x+c
Therefore ,

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

= [tan®*xsec®xdx — [ tan®xdx = [ tan®xsec®xdx — [ tan'x tan®xdx
= [tan®xsec®xdx — [ tanx (sec?x — 1)dx

= [tan®xsec®xdx — [ tan x sec®xdx + [ tanx dx

Puttanx =t = sec?xdx = dt

= 2
= [t3dt — [t'dt + log|secx| =>%—%+10g|secx|+c

& 2
—(tar:(} - —(tazﬂ +log|secx |+ ¢

Question: 94
Mark (V) against
Solution:

F x‘n+l i _

ormula :- [x"dx = —te; jmdx =tanlx+tc

Therefore ,

= [cosx (cos?x sin®x)dx = [ cosx ((1 — sin®x) sin®*x)dx

= [cosx (sin®x — sin®x)dx = [ sin®xcos xdx — [ sin®xcos x dx
Putsinx =t = cosxdx =dt

& -]
> [t3dt— [tSdt=5—=+c

(sinx)* _ (sinx)®
4 3

+c

Question: 95
Mark (V) against
Solution:

Formula :- [ x"dx = %4- c; f,:T‘f" =tan'x+¢
Therefore ,

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

Puttanx =t = sec®xdx = dt

2 =
> [tlde+ [dt =S+ +c

(tanx)?  (tanx)*

+ +c

Question: 96

Mark (v) against



Solution:

'n+1
Formula :- [ x"dx = T c; _}'1:7{{:: =tan 'x+c
Therefore ,

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

= [sec’xtanxdx + [ tan®xsec®xdx

Putlog(tanx) =t = —sec?xdx = dt = ————dx = dt
tanx

sinxcosx
> [tldt==+c

- (logit:md)z n

c

Question: 97
Mark (v) against

Solution:

n+l
Formula :- [ x"dx = —+c; [—sdx=tan'x+c

1422

Therefore ,

= [sin?(2x+ 1)sin(2x + 1) dx = [ (1 — cos?(2x + 1))sin(2x + 1) dx
= [sin(2x + 1)dx — [ cos?(2x + 1) sin(2x + 1) dx

Putcos(2x +1) =t = —2sin(2x + 1) dx = dt

= —[S— (=) [t2dt=—[dt+ [ t2dt

1t
=>——t+——+c=>——t+ +C

[cos(2x+1)]?

=>—%cos{2x+ 1+ +c

Question: 98
Mark (v) against

Solution:

n+l
Formula :- [ x"dx = —+c; [—sdx=tan'x+c

1422

Therefore ,

R

anx Jtanx sec”x

= [ _ax =>ftrdl = [ ——dx
sin xXcosx secx secx

yitanx

Puttanx =t = sec?xdx = dt

d [t
Lo aTee

2

= 24/tanx + ¢
Question: 99
Mark (v) against

Solution:

Formula -fx"{fx—"——i—c jﬁ—zdx—tan xte

Therefore ,



J‘ cosx+sinx j* cosx+sinx

- - A
cos®x+sin®x—sin2x {cosx—sinx)?

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

—dt 1 1
= [F=-+tc=>=——+c¢
t= t COSX—SIn X

Question: 100
Mark (V) against

Solution:

n+1
Formula :- [ ;ndy ==
f.‘l.' dx n+1l + c

Therefore ,
> [Ver —Tdx
Pute* —1=t=edx =dt
= [ \,*'ff—t = [ g
+t 1+t

Putt =z2dt =2z dz

=>fzzzdz=f2+22:_2dz=2fl+z:dz—2f 1 dz

1+z2 1+z2 1+z2 1+z2

1
1+z2

=2Jt—2tan"tVt+c=2yex—1-2tan"lex — 1 +¢

Question: 101

=2[dz-2] dz =2z—2tan 'z +c¢

Mark (V) against
Solution:

Let1= [—=

Vein®xcosx

Now multiplying and dividing by cos?x, we get,

dx 1 .
I= " —— X COS° X
Vsin® x X cosx COS°X
(sec?x)
sin® x
Vlcossx

seclx
= | ——dx
Vtan® x

Lettanx =t
Differentiating both sides, we get,
sec?x dx = dt

Therefore,

dt
[= lﬁ

Integrating, we get,

3
t—E+l
I=

+C

b ] Ll

+1



Exercise : 13B

Question: 1
Evaluate the foll

Solution:

i) [ sin®xdx

= sin®xdx

Now, we know that 1-cos2x=2sin?x

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

1—cos2x)dx
J-sinzxdx= f%

=§ ([ dx — [ cos2xdx)

X sin2x .
T2 2x2 €
X sin2x
= —— C
2 4

. x sin2x
Ans: [ sin’xdx = >

i) [ cos?x dx
= cos?x dx
Now, we know that 1+cos2x=2cos2x

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

1+ cos2x)dx
J-coszxdx = J-%

=§ ([ dx + [ cos2xdx)

s5in2x
2 %2

“y +
= — c
2
X sin2x
= -+

2 4

+c

sin2x

Ans:fcoszxdx=;—(+ +c

Question: 2
Evaluate the foll

Solution:

(i) J‘cnzms2 (x/2)dx

=[ cos? (;—() dx



Now, we know that 1+cosx=2cos? (x/2)
So, applying this identity in the given integral, we get,

J‘ cos? (%) gy — J‘ (1+ Ctznsx)dx

=§ ([ dx + [ cosxdx)

Sin2x
2

Ty
# —_—

2

X sin2x

= -+

2 2

+c

sin2x

Ans: ;—C +

+c
ii) Jcotz(x..-fj)dx

=[ cot? (;—() dx

Now, we know that cosec?

x-cot? x=1

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

=[ cot? (;5) dx = [(cosec? (f) —1)dx

2

=[(cosec? (f) — 1) dx = [ cosec? (;—() dx — [ 1dx

2

= cosec? (;—() dx — [ 1dx = _C:ftr —x+c

2

=-2cotx-x+c

=[ cot? (;—() dx =-2cotx-x+c

Ans: -2cotx-x+c

Question: 3

Evaluate the foll

Solution:

i) [ sin?nxdx

=[ sin’nxdx

Now, we know that 1-cos2nx=2sin’nx

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

J‘ - (1— cos2nx)dx
sin“nxdx =
2

=§ ([ dx — [ cos2nxdx)

X sin2nx N
= —— c

2 2nx2

X sin2x
= — — C

2 4n
Ans: [ sin?nxdy =< - 222 4 ¢

2 4n

(ii) J sin” x dx



We know that 1-cos®x=sin?x

=[ sin®xdx = [(1— cos?x)’ sinxdx
=Put cosx=t

=-sinxdx=dt

=[(1- t:crszx)2 sinxdx = — [(1 —t2)2dt
=—[(1—t2)%dt = — [(1+ t* — 2t*)dt
=— [dt + [ 2t2dt — [ t*dt

2t*  tF
=—f+T—T+C
=]

Resubstituting the value of t=cosx we get,

2cosx cos®x

=—cosx + +c

b=

. 2cos’x cos®x
Ans: —cosxy + —— —

+c

=]

Question: 4
Evaluate the foll
Solution:
Substitute 3x+5=u
=3dx=du
=dx=du/3

=[ cos®(3x+ 5)dx = g_[ cos?(u)du

2

Now We know that 1-cos2x=sin?x ,

=§f cos®(uw)du = g [(1 —sin®(u))cosu du

=Substitute sinu=t

=cosu du=dt

='§f(l— sin?(u))cosu du = g J(1—t?)dt
1 _ 1,2

=gfdr afr dt

t t3

=-—-——+c
3 3x3
t 2
———+4c
3 9

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

—sin(3x+5) sin®(3x+5)
3 9

+c

Ans: Sin(3x+5) sin® (3x+3)
T3 9

+c
Question: 5

Evaluate the foll

Solution:

=— [ sin” (2x — 3)dx

Substitute 2x-3=u



= 2dx=du
=dx=du/2

= G)_[ sin” (u)du

2

= We know that 1-cos2x=sin?x

=— G)_[(l — cos?(u))’sinu du
=Put cosu=t

=-sinxdu=dt

1
=(5)f(1 —t2)3dt
=G)I(1— t8 — 3t2 + 3tH)dt

1

=(5) [f dt — [ t°dt — [ 3t2dt + [ 3t*dt]

7T 3 5
~(@)[e-L-2 424
2 7 3 3

=>(5)[r—£—t3+£ +c
2 7

Resubstituting the value of t=cosu and u=2x-3 we get

cos’ (2x-3)

=G) [cos(z;t —3)——————cos*(2x—3) +

Ecoss(Qx—Sj] e

—cos(2x-3) cos’ (2x—3) _ cos?(2x—3) T 3ecosT(2x—3)

2 14 2 10

+c

Now as we know cos(-x)=cosx

—cos(2x-3) cos’ (2x—3) cos?(2x—3) + 3cos (2x—3)

2 14 2 10

+c

—rcos(3—-2x) cos (3—-2x) cos?(3-2x) + 3cos (3 -2x)

2 14 2 10

+c

_ Tig_— =1 Sro
Ans: cos{3—2x) _ cos (3—2x) _ cos (3—2x) + 3cos”(3—-2x) +c
2 14 2 10

Question: 6
Evaluate the foll
Solution:

_ r
1 cos.deX

1)
l+cos 2x

=J- l—cos2x

l+cos2x

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

1—cos2x 2sin®x
= dx = [ dx
1+cos2x 2rasix

=[ tan®x dx

Now sec?x-1=tan%x
=[(sec’x — 1)dx
=[ sec’xdx — [ dx
=tanx-x+c

Ans: tanx-x+c



T Ty |
(i) [ 1+cos 2x dx
l—cos 2x

=J~ l+cos2x

l—cos2x

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

=J~ 1+cos2x v = j- 2costx

1—cos2x 25inx
=[ cot®xdx

Now cosec?x-1=cot?x
=[(cosec’x — 1)dx

= cosec®xdx — [ dx
=-cotx-x+cC

Ans: -cotx-x+c
Question: 7

Evaluate the foll

Solution:

. 1—cosx
i LTEASX ..
) f 1+|305'de

1—cosx
=
l+cosx

1-cosx=2sin2x/2 and 1+cosx=2cos2x/2

[ l-eosx , 25‘”‘2(5] )
I—dl = fm;dl

l+cosx
= tan? (;—() dx
Now sec?(x/2)-1=tan2(x/2)
= (se'r:2 (E) — 1) dx
= sec? (;—C)dx— [dx
=2tan(x/2)-x+c
Ans: 2tan(x/2)-x+c
(i) [ 222 dx

l+cosx
=I ~reosx

l—cosx

1-cosx=2sin2x/2 and 1+cosx=2cos2x/2

=J~ 1+cosxdl_ _ J‘ECGSZ({] )

1—cosx 25in2(3)

= cot? G) dx

Now cosec? (x/2)-1=cot? (x/2)
= (r:c:rse'r:2 (;—c) — 1) dx

= cosec? (;—()dx —[dx

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



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

Question: 8

Evaluate the foll

Solution:

= sin3x cos4x dx

Applying the formula: sinxxcosy=1/2(sin(x+y)-sin(y-x))
=§ [(sin7x — sinx)dx

=§f sin7x dx — ; [ sinx dx

—cosTx cosx
—_——_—
14

+c

Ans: —cos?x+ cos.r+ c
14 2

Question: 9
Evaluate the foll
Solution:

=[ cos4x cos3x dx

Applying the formula: cosxxcosy=1/2(cos(x+y)+cos(x-y))

=§ [(cos7x + cosx)dx

=§f cos7x dx +51f cosx dx

sin?x sinx
==

14 2

+c

Ans: %+ ﬂ;x +c
Question: 10
Evaluate the foll
Solution:

= [ sin4x sin8x dx

Applying the formula: sinxxsiny=1/2(cos(y-x)-cos(y+x))

=51_[(cos4x — cos12x)dx

=§f cosdx dx — ;f cos12x dx

sindx sinl2x

8 24

+c

sindx sinl2x
24

Ans:

+c

Question: 11

Evaluate the foll

Solution:

= [ sin6x cosx dx

Applying the formula: sinxxcosy=1/2(sin(y+x)-sin(y-x))

=§ [(sin7x — sin(—5x))dx



=§f sin7x dx + ; [ sin5x dx

—cosTx cosx
—_—_—

14 10

—cosTx cOsXx
Ans:——— —
14 10

Question: 12

Evaluate the foll

Solution:

we know that 1+cos2x=2cos?x

So, applying this identity in the given integral we get,
=[ sinx\/1 + cos2xdx

=[ sinx,/(2cos?x)dx

=2 [ sinxcosxdx

Let sinx =t

= cosx dx=dt

=V2 [ tdt

t2 t2
=>V2=+ec==+c
2 V2

Resubstituting the value of t=sinx we get

sin®x

=

V2

=,

-
Ans: S”;H- c

W

Question: 13
Evaluate the foll
Solution:

=[ cos?xcos®xdx

:J- (1+c2032x)(1+c20s2x)dx ”.(l+czos2x _ CG‘SE JL)

=>:t_[(1 + cos2x)?dx
=>:t J(1+ cos?2x + 2cos2x)dx

=§ [[ 1dx + [ cos” 2xdx + [ 2cos2x dx

| (1+c°:4x]dx +92 m;zx] ...(1+cosdx=2c0s2x)

1 -
=1[l+

=:t [x + 5 ([ dx + [ cos4xdx) + sin2x] + ¢

sin2x

|+e¢
4

=[;—(+§xi(fdx+fcos4xdx)+

:[E‘i‘ (£+ s:’ncl-x)_"_ sa’n?x]+c
4 8 32 4

3x sindx sin2x

=—+ + +c
8 32 4
3x sindx sin2x
Ans: —+ ——+ +c
8 32 4

Question: 14



Evaluate the foll

Solution:

=[ cos2x cos4x cos6xdx

=§ [(cos6x + cos2x)cos6xdx

=§f cos®6xdx + gf cos2xcosbxdx
1 , 1
= 3 cos“6xdx + 2 (cosBx + cosdx)dx

1 1 1
= 3 J- cos?6xdx + 2 J- cos8x dx + EJ- cosdx dx

1 J‘ (1+cosl2x)dx 1sin8x 1sindx .
= — — c

=3 2 ti s tia

1 gsinl2x gsinBx sindx
(x )+ +

ﬁ j—
4 12 32 16

X N sinl2x N sin8x . sindx N
ﬁ —
48 32 16 €

e

x sinl2x sin8x sindx
Ans: - + + + +c
4 48 3z 16

Question: 15

Evaluate the foll
Solution:

Let sinx =t

= cosx dx =dt

=[ sin’ x cosx dx = [ t3dt

td

4

=.

+c

Resubstituting the value of t=sinx we get

sin*x

= +c

-
Ans: %ﬁ T
Question: 16
Evaluate the foll
Solution:
=[ sec*dx = [ sec®xsec’xdx
=[ sec®x(1+ tan®x)dx
=Put tanx=t =sec2dx=dt
=[(1+t2)dt
t+5+¢
3
Resubstituting the value of t=tanx we get

tan®x
=tanx + — +c



Ans: tanx + %(-F c
Question: 17
Evaluate the foll
Solution:

=[ cos®xsin*x dx

= [ cosx sin*xcos®xdx
= cosx sin*x(1— sin?x)dx
Put sinx=t
=cosxdx=dt
=[t*(1— t?)dt
=[t*dt — [ t®dt

Resubstituting the value of t=sinx we get,

.- rn T
=S‘i]’! X SN x

3 7

+c

. sin®x sin’ x
Ans: —— — +c
5 7

Question: 18

Evaluate the foll

Solution:

= cos*xsin®x dx

= sinx sin®xcos*xdx

= sinx cos*x(1— cos®x)dx
Put cosx=t

=-sinxdx=dt

=[t*(t2 - 1)dt
=[tédt— [ t*dt

Resubstituting the value of t=sinx we get,

7 5
—Fos’x  cos"x
7 5

+c

) 5
CoO8 X cCosT X
Ans: 222 & F95 %

+c

k=1

Question: 19
Evaluate the foll

Solution:
= 3 i
[ cos®xsinax dx

2
=[ cosx cos®xsinzxdx



2
=[ cosx (1 — sin®x)sinzxdx
Put sinx=t

=cosxdx=dt
z
=[tz(1—t?)dt

=[ tﬁdt—frgdr

5 11

t3 ta
TOItC
3 3

Resubstituting the value of t=sinx we get

5 11
3sinzx 3sins x N
= — c
5 11

S it
Ans: 3sinzx  3sin3 x
E] 11

+c

Question: 20
Evaluate the foll

Solution:
=1 . 2
[ sin®*xcossxdx
=7 . . 2
[ sinx sin®xcossxdx
=1 o 2
[ sinx (1 — cos?x)cossxdx
Put cosx=t

=-sinxdx=dt
2
=[ts(t? — Ddt

= £ dt — ftgdf

18 8
ts ts
STt
5 5

Resubstituting the value of t=cosx we get

1z 8
bcossx bcossx N
= - C
18 8
1s s
Ans: Scossx  Scossx
18 g

Question: 21
Evaluate the foll

Solution:

= fcosec“Zxdx

= J- cosec?2xcosec? 2xdx



= J- cosec?2x (1 + cot?2x)dx
=cot2x=t =-2cosec? 2xdx=dt

= —1/2 J-(l +t2)dt

= —1/2J-dt - :L/zf t2dt

1 t*
= —[:E)t—E-FC

Resubstituting the value of t=cotx we get

= ——— C
2 6

Ans: — cotx coj’x+ c

Question: 22

Evaluate the foll

Solution:

J‘ cost J‘ 2cos’x— 1

= X —dx

COSX COSX

J’Zcos x J‘ 1

= x — | ——dx
COSX COSX

= J- 2cosxdx — J- secxdx

= 2sinx — log|secx + tanx| + ¢
Ans: 2sinx-log|secx+tanx|+c
Question: 23

Evaluate the foll

Solution:
COSX cos((x+a) —«a
= J-—dx = J- « ) —a) dx
cos(x + a) cos(x + a)

dx

J‘ cos(x + a)cosa + sin(x + «) sina
=
cos(x + a)

= J-cosadx + J-tan(x + a) sina dx

Now « is a constant

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

Evaluate the foll

Solution:

= J- sin2x cos®xdx

= J- 2sinxcosxcos®xdx



= J- 2sinxcos® xdx

Now put cosx=t

=-sinxdx=dt

:—zfr“dr
2 t5+

= —-2Xx—+c
5

Resubstituting the value of t= cosx we get,

—2c08°x .
=— +¢
5

_ 5
Ans: M'F c

=]

Question: 25
Evaluate the foll

Solution:

cos’x
= - dx
sinx

cos?x
= — sinxdx
sinZx

cos?x
= | ————— sinxdx
1— cos2x

Put cosx =t

= -sinxdx=dt

rg
dt
=>J-t2—1

Now put t2-1=a

=2tdt=da

And t8=(a+1)*
1J’(a+ 1)*
=—| —da
2 a
1 2 5 1
=5 (a* + 4a +6a+a+4)da

1[14+4aa+6az+£ +4a |+
;"2 ) 3 2 na a c

a"‘+2a3+3a2+lna+2 .
ﬁ —_— _— —_— _—
g '3 g T TeYTe

2

Resubstituting the value of a=t2-1 and t=cosx =a=cos%x-1=-sin®x we get

—sin®x)* 2(—sin®*x)* 3(—sin*x)? In|(—sin®x
(i, 2ot SOt ISl o) o

8 3 2 2

sin®x 2sin®x 3sin*x 21n|(—sinx)| .
= —2s8n°x |+c



sin®x  2sin®x 3sin*x ) -
= 8 "3 + 2 + In(sinx) — 2sin“x | +¢

sin®x 2sin®x 3sin®x
Ans: ( T 5t + In(sinx) — 2sin® ;t)+ c

Question: 26
Evaluate the foll
Solution:

= cos?2xcos?2xdx

1+cosdx., d+cosdx 1+cosdx
=[ETHET A T

= c0s%2x)
=§_[(1 + cos4x)?dx

=§_[(1 + cos?4x + 2cos4x)dx

=:t [[1dx + [ cos” 4xdx + [ 2cos4x dx

12 ...(1+cos8x=2cos? 4x)

(1+c058x]dx sa’ndex]

=+ ]

sindx

=—[1+ (fd1+fcosﬂxd1)+[ )]+C

sindx

] e

=[x+ = (fdx + [ cos8xdx) +

=E+ (g s:nSx)+ sm4x]+c

3x sin8x sindx
==+ +
8 64 8

+c

sinBx sindx
64 8

Ans: —+

+c

Question: 27
Evaluate the foll
Solution:

Doing tangent half angle substitution we get,

2

2tan %

Sinzx (1+ tan? i
D —— F
(1 + cos?x) J- 1—tan?%

T . X
_ 2=
1—tan 3

[1+( )2

Substitute u=tan(x/2)

=2du=sec?(x/2)dx

2du
u?+1

=dx=

=~2f

1+2

=2j‘1+u _ZJ‘

1+Z

1+u?
=2 [du—tan"tu+c
=2u —tantu+c

Resubstituting the values we get,



2t X tan 't X +
= dll— — Tan dan — C
2 2

2t * Jf+
= 2tan- —-+c
2 2

Ans: 2tan= —>+¢
2 2

Question: 28

Evaluate the foll

Solution:

2= 2=
1+ tan 3 1+ tan >

J‘ dx J’ dx
3cosx + 4siny 1 — tan? X 2tan :
3 +4

sec? dx
- |

3+ Sran— — 3tan? 3 i

Let tan;£=t

cz;—(dx = dt

..2

2dt 2 dt 2 dt
:J-3+8r—3r2=§f 8 =§J- 52 16
l+gt—t2 1_( ) +

zbgfngfﬁ)z_( 4)2

9\t~ 3 3/ “\I73
5 4
2 1 | g“‘(f—g) :L1 1+3t
;‘vgxzxéllé_(t_i)+C—gllg_3t|+£‘
3 13 3

Resubstituting the value of t we get

1 |1+ 3tan£

= -In 7% +c
5 9 —3tany
1+3tan
Ans: —11 —F|+¢c
9—3tan—

Question: 29
Evaluate the foll

Solution:

dx
(acosx + bsinx)?

Taking bcosx common from the denominator we get,

J’ dx
b? COSEI[:%-F tanx)?
1 J‘ sec? xdx
(% + tanx)?
Let (a/b)+tanx=t

S.sectxdx =dt



d -1 1 -1
Rl Xt

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

-1 -1
= +c= +c
b
Ans: 1

ab+b®tanx

Question: 30
Evaluate the foll

Solution:

2 2

X X
2= 2=
1+ tan > 1+ tan >

J‘ dx J’ dx
— = T T
COSX — Sinx (1 — tan? —) ( 2tan = )

sec? dl
- f .
1- Zran— — tan? 5

Let tan;£=t

czjz—fdx = dt

J‘ 2dt ZJ‘ dt B EJ‘ de
T2t t2+2t—1_ (t+1)2-2

J-(H' 1)2 - (v/2)2

t+1—2
= —2 X l| i

2x%42 1442

-1 tan;+1—\,2 T X
= —Inl———— +r:——ln tan(——i)|+c

V2 tan;+1+\,2 V2 8

Ans: _—_1 In |tan (E — f)l +c
W2 g2 2
Question: 31

Evaluate the foll

Solution:

J-(Ztanx — 3cotx)?dx
= J-(drtarﬁx + 9cot®x — 12tanxcotx)dx
= J-(-ﬂ:(seczx — 1) + 9(cosec®x — 1) — 12)dx

= J- dsec®x dx + J- 9cosecxdx — J- 25dx

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

Evaluate the foll

| + ¢ resubstituting the value of t we get



Solution:
= [ sinx sin2xsin3x dx
Applying the formula: sinxxsiny=1/2(cos(y-x)-cos(y+x))

1 .
=2 [(cos2x — cos4x)sin2xdx
1 . 1 .
=5f sin2xcos2x dx — Ef sin2xcosdx dx
1 . 1 . .
= [ sindx dx — [(sin6x — sin2x)dx
=—cos4x+ cosbx  coslx

-4
16 24 8

—cosdx cos6x cos2x
Ans: + — +c
16 24 8

Question: 33

Evaluate the foll

Solution:
L 1 COSX
— cotx g —
- | Treane e = | i
1+ cotx 1422
sinx
J’ SiNX — cosX J’ COSX — sSinx
sinx + cosx B sinx + cosx

J‘ d(sinx + cosx)
= —
sinx + cosx

—log|sinx + cosx| + ¢
Ans: -log(sinx+cosx)+c
Question: 34
Evaluate the foll

Solution:

ZI
2=
1+ tan 3

J’ dx J’ dx
cosx + 2sinx +3 1 — tanZ X zmnI
2)4+2 +3

X
22
1+ tan 3

X
24X S
sec de

$J-3+1+3r 22 4 atan — tan?%
ﬂ,}'lz ﬂ,}'lz ﬂ?lz

Let tan;£=t

.1 x
Sosec?Sdx = dt
2 2

J' 2dt J' dt dt
= = e
4+ 4t + 212 2+2t+t2 3) (t+1)2+2—1

dt B dt
- f(r+ D2+1 J-(l)2+ (t+ 1)2
=stan }(t+1)+c

Resubstituting the value of t we get
) X
= tan” (tani +1)+c

Ans: tan‘l(tan;—( +1)+¢



Exercise : 13C

Question: 1

Evaluate the foll
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 etis the second function.

Using Integration by part

Jab.dx =a[bdx —J[E.jbdx]dx
[xe*dx=x[e — % [ e*dx

) Je =15

=xe" —J‘I.e"dx

=xe" —e" +¢

=e"(x-1)+c

Question: 2
Evaluate the foll
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

ja.b.dx - ajbdx ﬁ[?.jb@}@:
X .

- Jaxcc:-s xdx = xjcosx —J.[%.J.cosxdx}dx

=XSsiNX — Jil.sin xdx
= XSINX+COSX+¢C
Question: 3
Evaluate the foll
Solution:

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 e—“"i is the second function.
Using Integration by part
da

J'a.b.dx = ajbdx —J[a.jbdx_|dx



e_-x e_-x
=X—— +c
2 2x2
e_)\'. e_)\.
=X—-——+¢C
2 .

Question: 4
Evaluate the foll
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 Sin 3x is the second function.
Using Integration by part

da

debdX |dx

Jab.dx =a[bdx - J{

= J.xsin.%xdx = xj.sin.%xdx —J{%.jsin.’;xdx |dx

—cos3x ) . [ —cos3x’
=X| —— —Jl. — dx
3 3
—C0s3x [sin-x'
3 3x3
—c0s3x [ sin3x
=X + +c
3 9

Question: 5
Evaluate the foll
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 2x is the second function.
Using Integration by part

da

debdX |dx

Jab.dx =a[bdx - J{



= Jx cos2xdx = XJ‘COS 2xdx —J‘E—X.J‘cos Exdx_|dx

X
sin2x )\ . [ sin2x
=X —Jl. de
3 3
sin 2x cos2x
=X 4 £
2 2% 2
sin 2x cos2x
=X + +c
2 4

Question: 6
Evaluate the foll
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

J'a.b.dx = ajbdx —J[g.jbdx_|dx

dlog2x

— J‘Xlogixdx = log Exjixdx —J[ i

: J xdx :rdx

-~ -~ -
& X =

2 gl
zlogix.x——"{ =z dx

X° X
:—logjx—J—dx
- “

2 2

X
=—Ilog 2x —
2 2x2

X° X
=—Ilog2x——+c¢
2 4

Question: 7
Evaluate the foll
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

J'a.b.dx = ajbdx —J[g.jbdx_|dx



- Jx cosec xdx :xj.cos ec’x —J.E—X.J.cos ec’xdx dx
X

-

:x(_cmx)—J 1.(—cotx )dx
=—XCOotX —J‘cotxdx
=—XcotXx+In|sinx|+c
Question: 8

Evaluate the foll

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

ja.b.dx - ajbdx —J[?.jbdx}dx
X .

5 -

- Jx cosxdx = xgjqcos xdx —J{%.J‘cosxdx dx

—x’sinx —ﬂjx xsinx]dx

=x- sinx—l["xsinxdx |

Again applying by the part method in the second half, we get

X’ sinx — 2J xsin xdx

d—x.jsinxde dx |

=x"sinx—2 XJ sin xdx —J
dx

= x7sinx — :[X(—COSX}—J 1.(—c05x}dx_l
=x’sinx — 2[-xcosx +sinx]+c

= x’sinx +2xcosx —2sinx + ¢
Question: 9

Evaluate the foll

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

J'a.b.dx - ajbdx —J[g.jbdx]dx
1+cos2x

Writing Sin%x =
3

We have



[ xsin” xdx = [x ﬂ‘ X
) ¥ —
J.

“ “

- -

X Xcos2x'
— — ldx

- X ~Xcos2X
:J—dx—Jidx
-3 -3
X© l¢
= ——chostdx
2x2 2

Taking X as first function and Cos 2x as the second function.

_ X —J Jcos-xdx J ﬁ.J.coijdedx

4 2] dx

x> 1 J sin 2x s$in 2x
S e L Jd"}

x? 1 stm 2x [ —cos2x

"1 2] 2 2%2 J e
- x° 1 jxsmux Coslx}_c

4 21 2 4

X~ xsin2x cos2x

4 4 8

Question: 10

Evaluate the foll
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

da

Jab.dx =a[bdx - JLlX

dex |dX
Writing tan®x = sec2x - 1

We have

J.xtan2 xdx = Jﬁ[jsec2 X— 1} dx

= J‘x sec’ xdx —J‘xdx

Using x as the first function and Sec?x as the second function



I—

xsec;xdx—dex

Jl)-;jsecg xdx — J

|

.

d_x,".sec 2)-:dx] dx} -Z
dx 2
= {x.tanx —J‘l .tanxdx} - XT

=xXtanx—In|secx|—

=xtanx—In|

COsX

X
xtanx —111|c05x|—T—c

Question: 11
Evaluate the foll
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 e¥ is the second function.

Using Integration by part

ja.b.dx - ajbdx —j{?.jbdx}dx
X .

szexdx = xzjie’“dx —J‘ di?.je"dx}dx ‘

dx

-

=x’e* —J 2x.etdx

=x"e" - ZJ xe dx

d_X,J‘exdx‘JdX}

=x-e* —Q_XJ‘EXdX —J‘ :
X

=xe" -2 xe"—Jl.e"dx-

=x"e" 2| xe* —e* |+¢

=x"e" —2xe® +2e* +¢

-

= ex(_x" —ZX—Z)—C
Question: 12

Evaluate the foll

Solution:

We know that Cos3x = 4Cos3x - 3Cosx

Cosdx = 98 3x +3cosx
4




Jx;coss’xdx :JX‘

cos3xX +3cosX |
o

— %(sz cos3xdx + SJXE cos xdx)

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

%| |‘x: cos 3xdx +3|‘};: cosxdx |

1( o [ax® o et 11
=—! x| cos3xdx — || — |cos3xdx |dx |+3) x7 | cosxdx —| | — | cosxdx [x |L
4 e IR N i)
=l‘ ﬂ—[ﬁx smB}‘d}\. +3|.x sm}.—llx s1n)\.d}\.||
41 3 : 3
.2 - . \ . -
=%‘I #—§|xsin3xd};j+3|:x‘sinx—2|xsinxdx:|=
llﬂ".x sin3x 2] 1 r _\x|
=I| 3 §|x|51n31d1—| —|sm3:«d}; dJL| +3 xisinx -2 }.|s1n}.d}.—| —|51n}.d}. dJL|J
; M — c -
=l‘ £ s1n3}._: X cosB}._ll_ CDSB}‘d}.l +3|.x s1n)\.—”’|—}.cos}.—|—cos}.d}.||=
—1| 3 30 3 - 3 ]
1 I x sin3x 2] —xcos3x sin3x ||
=_ —= + | +3|.x sinx +2x cosx —2sinx |/ +c
A3 33 9

];x:sirﬂx 2xcos3x  2sin3x 3. .o
=I-5 3 + 5 — +3x sinx +6x cosx —6sinx p+c

J
X sin3x xcos3x sin3x 3xTsinx  3xcosx 3
= — ——snx +c

12 18 54 4 2 2

Question: 13
Evaluate the foll
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

da

debdX |dx

Jab.dx =a[bdx - J{



T APy - dX2 r oy
Jx‘ehdx :X‘Jea"dx—J —.Jes"dx dx
dx
ix ix
2 e * e
:x‘——JZX.—dX
3 3
ix -
2 B & .
:x‘———’[xe‘l’"dx
3 3
ix - ] A
5 € 2 o dx ¢ gy
S XJEth J —.Je3"dx |dx
3 3 dx ]
X A Ix Ix )
5 e 2( e e
EPCEAE PR
3 3 3 3
333x o) eix eix‘
=X —— S| x—-——|+¢
3 3 3 9
, et 2xe™™ 2™
_x —-"— 7 .
3 9 27
(x? 2x 2
:eh _____J_C

Question: 14
Evaluate the foll

Solution:

l—cos2x

-

a—

We can write sin2 ¥ =

We have

l—ccns:deX J-x" X Ccos2x

Ix

X - x° cos 2X
- [Tax - [ gy
i -5

- a—

- T, U

a— a—

-

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 2x is the second function.

Using Integration by part

J'a.b.dx - ajbdx —J[?.jbdx}dx
X .



X 1~ 5
= ——Jx‘coijdx
Ix2 2
3 2 1 O
X 1l -¢ o dxT o
= —— x‘Jccrslxdx—J —.Jmslxdx |dx
6 2 dx
x> 1 ,sin2x . sin2x .
- __|x- —JZX. dx
6 3 ] 3
3 .
x> 1f ,sm2x .
=———| X". —Jx.sm-xdx
6 ] ]
x> 1 >sin2x [ - +(dx ¢ Vo
=2 _“|x- - XJsmjxdx—J —.J51112xdedx|
6 2 2 i dx ]
3 . — —
X 1[ ,sm2x —C0s2X . —C0s2X
=— ——| X". -1 x —Jl. dx|
6 -5 -3 i -3
3 . . .
X 1/ > sm2x Xcos2x sm2x
= —_— X_. 4 — _C
6 ] ] 3 __'I_

x° x’sin2x Xcos2X sin2x
— + +c

6 4 4 8

Question: 15
Evaluate the foll
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 log2x is the first function, and x3 is the second function.

Using Integration by part

. . Tda -
Jabdx =afbdx - [| = [bdx (dx
dx |
, : (dlog2x ¢ 5.
stlogﬁxdx:logﬁxjxadx—J ﬂ.]xadedx
4 1 4
zlogZXX——Jl'—'.X—dx
4 2x 4
4
zlogixx——ijfdx
4 4
4 4
:logﬁxx——i.x——c
4 4 4
PR
:logixx——x——
4 16

Question: 16
Evaluate the foll
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.



- da
Jabdx:ajbdx—J{a.deXNX
xlog(x+1)=log(x+1)|xdx — dlog(x+ xdx‘dx
J ( ) ( )J J dlﬁg;: 1)J
zlog(x—l)x—;—Jxl_lxX?gdx

e
P
:log(x—l)x—;—%_ .j(x—l)—i]dx]
:log(x—l]x—;—%_x—;—x—log(x—1)_|—c
:log(x—l)?—?—%—log(i_”—c
:log(x—l)xzz_l_%z_%_

Question: 17
Evaluate the foll

Solution:

We can write it as J x logxdx

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 logx is the first function, and x " is the second function.

da »

J'a.b.dx = ajbdx _J.{&J bdx_|dx



=

_ J‘X_n log xdx = log XJ‘X_ndX —J dlogx J

x"ndedx
dx

=logx

—-n+l " —n-=1
-1
X —J—.X dx
-1 +1 X —1n-+l1

x *ogx 1 Jx X
I-n l-n
x 1 ogx 1 x

= + X +C
1-n l1-n —n+1

x *logx  x !
- - —+C

l1-n (1-n)

Question: 18
Evaluate the foll

Solution:

We can write it as JQZ.X.X:'.EX; dx

Letx? =t
2xdx = dt

Using the relation in the above condition, we get
|2xx"e™dx = | te'dt

Integrating with respect to 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 t is the first function, and et is the second function.

J'a.b.dx = ajbdx —J[g.jbdx]dx
Jte'dt :tjetdt—j[ %.je%it}dt

= te' —Jil.etdt

=te'—e' +¢

Replacing t with x%,we get

xe* —e* +c

¥

e (x —1) +c

Question: 19

Evaluate the foll

Solution:

We know that Sin3x = 3Sinx - 4Sin3x

Sin3x = (3Sinx - Sin3x)/4



3sinX —sin3x J
7 dx

-

stinaxdx = J X

1 . .
= —J 3xsinx —xsin 3xdx
4

= éJ.xsinxd)-; - ljxsinS)-;d)-;
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.
. . [ da ]
Jab.dx =a[bdx - | _.jbdx dx
dx |

R )
:—stmxdx —ljxsmedx
4 4

_3 .xjsinxdx —j{%.jsinxdx}dx]—%[ sjsin 3xdx —J‘E—X.J‘shﬂxdx}dx]
- X -

1 N

:i(—xcosx—jcosxdx)—z

—X 053X J Ccos3X
3 3

3 . 1 —xcos3x sin3x
== (—xcosx +sinx)—— + +c
4 4 3 9
_ —3xcosX  3sinX  Xcos3x  sin3x
4 4 12 36

Question: 20
Evaluate the foll

Solution:

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

cos3xX + 3CDSXJ
dx

jxcofxdx = J X

4
1 3
:—chosSxdx——chosxdx
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 cosx and cos3x as the second function.
. . [ da ]
Jab.dx =a[bdx - | _.jbdx dx
L dx ]

= ! XJ‘CDSE@XdX—J_%.JCDS3XdX_|dXJ—% xjcc}sxdx—j{j—x.]cosxdx |dx]
sin 3x sin3x. | 3
—j de

4
'_}IX F 3 —i(xsinx—jsinxdx)
1
4
X

+=(xsinx +cosx)+¢
3 9 4

sin3x  cos3x 3xsinx 3cosx

12 36 4 4

‘Xxsin3x  cos3x J 3




Question: 21
Evaluate the foll
Solution:

We can write it as
J XX cosxdx

Now let x2 =t
2xdx = dt
Xdx = dt/2

Now

lJ‘tcn::-s 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 t is the first function and cost as the second function.

ja.b.dx - ajbdx —J[?.jbdx}dx
X -

. 1( - Jdt - 1 °
Jtcc}stdt = :[ tJ costdt—J{E.J costdtfitJ

—

2| =

(tsint — J‘sin tdt)

(tsint+cost)+c

b2~ |~

Replacing t with x2
1 yl . 2 2

= —X"S5MX” ——C0sX™ +¢C
- -

a— -

Question: 22
Evaluate the foll
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.

Jab.dx =a[bdx —J[g.jbdx]dx
jsinxlag{casx)dx = log(cosx)jsinxdx —J. %.Jsinxdx}dﬁi

= —cosxlog(cosx)—j_smx

.cosxdx
COSX

= —Cosxlﬁg(cosx)—Jsillxdx

=—cosxlog(cosx)+cosx+¢



Question: 23

Evaluate the foll

Solution:

We know that Sin2x = 2Sinxcosx

- 10 .
J xsinx cosxdx = :J X sin 2xdx

a—

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 as the second function.

da »

J'a.b.dx = ajbdx _J.{&J bdx_|dx

ljxsin 2xdx = 1
-

-
=

xj.sinﬁxdx - J.[S—X.J.sin 2xdx_| dx]
X -

-

1( —cos2x rcos2x .
=—| X —J dx
- -5 -3
1{—xcos2x sin2x
ol 2 a7
—XCcos2xX sin2x

4 3
Question: 24
Evaluate the foll
Solution:

Letvx =t

1
2Jx

— dx = 24/xdt
= dx = 2tdt

dx =dt

We can write it as
Jcc}s\f’;dx = ZJ tcostdt

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.

da »

J'a.b.dx = ajbdx _J.{&J bdx_|dx

= EJ‘tcc-stdt = 2[ tj‘ms tdt —J‘[%_ﬂmstdt]dt

— 2(tsi11t—J sintdt)
=2tsint+2cost+c

Replacing t with vx



= 2Vxsinvx + 2cosvx + ¢
= 2(cosVx + vxsinvx) + ¢
Question: 25

Evaluate the foll

Solution:

o Jcosecsdx = J cosecx.cosec xdx
We can write it as

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.

2

Here cosecx is first function and cosec“x as the second function.

ja.b.dx - ajbdx —J[?.jbdx}dx
X -

- =

5 - 5 “dcosecx ¢ 5
Jcosecx.cosee xdx =cos ecxj.cos ec xdx—J —J

.cosec xdx J dx

= cosecx(—cotx) —J (—cosecx.cotx )(—cotx)dx

= —COSecX.Ccotx — J cosecx.cot” xdx

We know that Cot?x = Cosec?x - 1
—Cosecx.cotx — J coOsecx (COS EC;X — l}dX

. 3 .
= —COSecx.cotx — J cosec xdx —J cosecxdx

We can write J cosec xdx =1

3 3 ¥
= JCOS ec xdx — cosecx.cotx —Jmsec xdx —J cos ecxdx
. 3 R
= ZJ cosec Xdx = —cosecx.cotx —J cosecxdx

= ijcos ec’xdx = —cosecx.cotX +In|secx + tanx | +¢y

—cosecx.cotX +In|secx + tanx |

= JCOS ec xdx =

[

Question: 26
Evaluate the foll

Solution:
We can write it as J Xsin~ xsinxcosxdx

We also know that 2sinx.cosx = sin2x

N ) : 1" ) -y
JXSII]'XSIHXCDSXdX::JXSIH'XSIH-XdX

-



1—cos2x

-

-

We also know that sin® x =

el o oo . e (l-cos2x | .
= | xsin”xsin 2xdx =~ | x| ———— [sin 2xdx

—

-

— -

-

—

1| rxsin2x sXCos2Xsin2x |
—dx—J dx |

Here Sindx = 2sin2x.cos2x

-X sin 2 1: . \]
:—{ dex——Jx51114xde|
2 4

a—

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 sin4x as the second function.

da

Jab.dx =a[bdx - JLlX

dex |dx

=l l[ | sin 2xdx — |[ E.[sinixdx Iidx} f—[ l-c[x[sin--lx— |[ —.[sin-lxdx I;dx} |
2 3[ Jodx Y ) J_J ‘4l_+ Jldx Y ) J_.:
[ . cOg 2 1Y .
_1 l[ —|COS'de} _[l[_ cos4x_|cos4x } }
211 2] 2 42 ) 14 |}
1_ 1 [ cos?x sin2x ] [ 1 [ cosdx  sindx |
=_|]| = L - —4—x + +C
221 2 e ) el T e e )

—xXC0s2X sin2x  xcosdx  sindx

8 16 32 128

Question: 27
Evaluate the foll
Solution:
Letcosx =t

- sinxdx = dt

Now the integral we have is
Jsinx log(cosx )dx = —J‘logtdt
= —J 1.log 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 logt is first function and 1 as the second function.

da

debdX |dx

Jab.dx =a[bdx - J{



—Jil Jog tdt = logtjldt —J‘

dlogt .Jil .dtJd‘r
dt

-1
:—logt.t—J—.tdt
t

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

Evaluate the foll
Solution:

Letlogx =t

1/x dx = dt

jwdx — J‘lc}gtdt — J‘l.lc}gtdt
X

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.
: : fda . . ]
Ja.b.dx :andx—J —.dex |dx

dx |

dlogt.jl.dt}dt
dt

J.l Jogtdt =log thldt E J

-1
= t.logt—J —tdt
t

=tlogt—t+c¢

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

Evaluate the foll

Solution:

= J.l.lc)g(ﬁ—x2 )dx

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.

da »

J'a.b.dx = ajbdx _J.{&J bdx_|dx



. 'dlog(l—xg)

[11og(2+x)dx =log(2+x”) [1dx - [| — [J1dx |dx
=log(2+x* )x 21'_:;: xdx
- xlog(2+x )—Jzix;zdx

. 25 5
:xlog(Z—x")—ijz_;gudx _
:xlog(z—xf)—z (J1dx) j de_|
:xlog(z—xf)—z_x 2 de]
:xlog(ﬁ—xf)—z_ [I‘ran TJ

2 -1 X
:xlog(ﬁ—x )—21(—2\}2‘[311 T—c
. -

Question: 30
Evaluate the foll

Solution:

J—X dx:J' ’?(1—Si11x). ix
1+sinx (1+sinx).(1-sinx)
JX“_SinX}d
1-sin™x
i
JX( smx}d

We can write it as

5 X
cos” X

= Jx sec” xdx — Jx tan x sec xdx

Using by part and ILATE

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

[xsec: xdx — [xsecxtanxdx = x[secz xdx — |[ % [secz xdx Idx i

—LX' secX tan xdx — |[E.|secxtanxdx idx :

= {'xtanx - [l.tallxdx)—{x.secx— [1 .secxd}:}

=xtanx —In|secx|—xsecx +In|secx +tanx|+c

secx +tanx

=x(tanx —secx)+In
secx

=xX(tanx —secx)+In |1— si11x|—

Question: 31
Evaluate the foll

Solution:



Let us assume logx =t
X =et
dx = eldt

Now we have

|

Considering f(x) = 1/t ; f(x) = - 1/t2

d w__1
t t?

dt
By the integral property of J.{f(x) +f'(xX)ledx =e* f(x)+c

L1 dX:J‘[l_iJetdt
logx  (logx)” tot

So the solution of the integral is

1 1
- _jdx=e'x—+c¢
log x (logx) t

J

Substituting the value of t as logx

: 1
_ elog}. % te
logx
X
= +c
logx

Question: 32
Evaluate the foll

Solution:

cosA.cosB :l[cos(A +B)+cos(A-B)]
“ -

-

1
We know that — cos4x.cos2x = :I:COS(4X +2x)+cos(4x —2x) |

= é[cosﬁx + cos?x}

Putting in the original equation

J e ® cos 2x.cos 4xdx = J e ®

é[cos 6X + COS QX]J

a—

— é[“ e cos ﬁxdx) - ('J‘e_’“ cos Exdx)_-

- -

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.

ja.b.dx - ajbdx —J[?.jbdx}dx
X -



Solving both parts individually

[= Je_xcos 6xdx = cosﬁxje‘xdx —J[ dc;:-s ox .Je_xdedx
X

[= cosﬁx.(—e_")— J(—ﬁsin 6x).(—e_")dt

[ =—cosbxe™ — 6Jsi11 6x.e dx

[=—e " cos6x -6 sinﬁxje_xdx —J[dsiﬁx .Je‘xdedx ]

[=—ecos6x —6| sin 6x(—e"x)—J(6cos 6x}.(—e_")dt_-

[=—e"cosb6x —6| — Fsinbx + ﬁje"‘ cos 6xdx |

[=—e*cos6x —6] —e *sin6x + 61 |

[=—e " cos6x +6e *sin6x — 36l
371 =e " (6sin 6X — cos6X )

e " (6sin6x —cos6x )
37

[ =

Solving the second part,

[= Je_xcos 2xdx = cosﬁxje‘xdx —J( dczs x .Je_xdedx
X

J=cos Zx.(—e_")— J(—Zsin Zx].(—e_x )d‘r

J=—cos2xe™ — stin 2x.e N dx

- ‘
J=—"cos2x -2 siilﬁxje_xdx—J[ dsz;-x .Je""dx}dx |

J = —e*cos2x —2[ sin Zx(—e_x)—J(lces ZX].(—e_x)dt_-

J=—e"cos2x —2| e "sin2x + lje"" cos 2xdx |

T=—e"cos2x —2| - "sin2x + 27 |

J=—e""cos2x +2e 7 sin2x —4]
5] =e " (2sin2x —cos2x)
e " (2sin2x —cos2x)

5

I =

Putting in the obtained equation

1{ex(6sin 6x —cos6x) e *(2sin2x —cos2x) |
=3 + +c
37 5

e " (6sin6x —cos6x) e (2sin2x —cos2x)
= - +c
74 10

_ e_x[(ﬁsinﬁx—cosﬁx) (Zsian—cost)J_c

74 10

Question: 33



Evaluate the foll
Solution:

Letvx =1t

1
2Jx
dx = 2+/xdt

= dx = 2tdt

dx =dt

Replacing in the original equation , we get
Je‘f’_‘dx = J e’ 2tdt
=2 teldt

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 — ajbdx —J{?.J‘bdx}dx
X -
zj‘te“dt - z{tjetdt —J‘ %.J‘etdt]dt}

= 2|:TE‘E —J.l.etdt_u

= 2[te[ —e'|+c
=2e'(t—1)+c
Replacing t with vx
=2evV¥(Vx-1)+c
Question: 34
Evaluate the foll

Solution:

We can write Sin2x = 2sinx.cosx

J.em sin 2xdx = Zjaeﬁnx.sinxcos xdx
Let Sinx =t

Cosxdx = dt

jjireﬁmi sinx cosxdx = ZJ‘et.t.d‘r

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.

J'a.b.dx - ajbdx ﬁ[?.jb@@
X -



ZJ‘et.tdt — z{tj‘etdt —J[ %.jetdt‘}ﬁ}

= 2[‘[.&3t — J‘l etdt |

2[t.et —e' |+c¢

=2e'(t—1)+c
Replacing t with sin x
= 2eSI0X(sinx - 1) + ¢
Question: 35
Evaluate the foll

Solution:

1

Letsin ‘x=t

X = sint

Putting this in the original equation, we get

J~x sin"'x
J1—-x"

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.

dx = J‘t. sin tdt

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

da

J'a.b.dx = ajbdx _J{E'J bdx_|dx

J‘t.sin tdt = tj‘sin tdt — J

ﬁ.jsin tdt ]dt
dt _

:t(—cost)—jl.(—cost)dt
=—tcost+smt+c¢

We can write cos t = V1 - sin%t
= - t(V1 - sin%t) + sint + ¢

Ix =t

Now replacing sin -
=-sin"1x(vl1-x%) +x + ¢
Question: 36

Evaluate the foll

Solution:

Lettan !x=tandx=tant
Differentiating both sides, we get

1
—dx =dt
1+x°




Now we have

2 -1
J.x tan X dx = J“[an2 t.tdt

(1_)(3)
Jttan tdt—J [sec t—l]dt
:J'tsecztdt—Jtdt

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 sect as the second function.

. . da
Ja.b.dx:ajbdx J dex |dx
dx
i* 2 " i . i dt " 2 ) JL'2
Jtsec-tdt—Jtdt:tjsec-tdt—J —.Jsec-tdt dt ——
dt 2
Py ‘t:
= t.tant—J tan tdt ——
2
{2
=t.tant—In| sect| ——+c
We know that sec t = Vtan2t + 1
_ 5 tan” x
—tan ' x.x—In|ytan’t+1|— — +
> tan” x
—xtan " x—In|vx%+1|- —+
Question: 37
Evaluate the foll
Solution:
R . 1
We can write it as J lOg(X + -)-—3(1?‘1
(x+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 log(x + 2) is first function and (x + 2) - 2 as second function.

da

J'a.b.dx :ajbdx J{dx dex |dx



(x+2) (x+2)
-1 1 -1

=log(x+2 - dx

( )(x—l} jx—l(x—i}

1 -1

=—log(x +2 + - dx

. }(x—l) J(X—E}"
=—log(x +2) L _ +C

Question: 38
Evaluate the foll
Solution:

1

Letx=sint;t=sin"'x

dx = cos t dt
= J‘xsin_l xdx = J‘sint.sin_l (sint)costdt
= J sint.t.costdt

We know that sin 2t = 2 sintXxcost
. le, . 4
We have Jt costsin tdt = :J tsin 2tdt

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 sin 2t as the second function.

da

J'a.b.dx = ajbdx _J.{&J bdx_|dx

%jtsin 2tdt = %[ TJ.SIIH 2tdt - j{%.jsin jtdt}it}

1 —cos2t  prcos2t
=—| t. — dt
2 2 2
_ 1 —tcos2t sin2t
2T 2 e )T
_ —tcos2t  sin2t
4 8

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

Replacing in above equation



—t(l —2sin- T) 2sintxcost

= - -+ +C
4 8
= + smt+c
4 A
—sin_lx[l—jxg) 1 —x2
= ' + +C
4 4
. 1
1 5. _ s x 1 5
— _x’sin'x— +—x+f1-x" +¢
2 4 4
1 5. 4 sinTx 1
=ZX7sm X - +—X41-X" +¢

-

Question: 39
Evaluate the foll

Solution:

1

Letx=cost;t=cos 'x

dx =-sintdt
chos_l xdx = —J cost.cos '(cost)sin tdt
= —J cost.t.sin t.dt

We know that sin 2t = 2 sintXxcost

We have —J.t costsin tdt = —J.tsin 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 t is first function and sin 2t as second function.

da

J'a.b.dx = ajbdx _J.{&J bdx_|dx

~1¢. . ~1( ¢ . Lt 1.
?J tsin 2tdt = T[ tJ sin jtdt_,'{&',' sin ETdT_FitJ

-

~1( —cos2t cos2t
[t. Cos _Jcos dtJ

2 2 2
_ —1{—tcos2t sin2t
2T 2 a7
_ tcos2t sm?2t .
4 8

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

Replacing in above equation



T(QCOS;T—l) 2sint xcost

T4 s
= p -~ . cost+c
cosx(2x -1) iy
= - — +
4 4

1, Tx 1
:—>-;‘c05_1><;—msJr X—IX\H— +c

-1

1 » sin” X 1
=-X7cos X+ ——x*\,fl x’

-

Question: 40
Evaluate the foll

Solution:
We can write it as J cot ' x.1dx

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.

da

Jab.dx =a[bdx - J{dx [ bax |dx
J.cot_l x.1dx =cot™! xj.ldx J dCDJ"ldx dx
ZCOT_IX.X—I —_xdx

1+x°

_ - X
:xcotlx—J _dx
1+x~

Let 1 + x2 =
2xdx = dt
Xdx = dt/2

. o ~dt
:>J00t 'xdx = xcot IX—JT

21
logt

-
-

= xcot_l X+

+C

Now replacing t with 1 + x2
= xcot ~ Ix + log(1 + x2)/2 + ¢
Question: 41

Evaluate the foll

Solution:

Tip - If f;(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) [f(x)dx— [ [ f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively.

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

J-xcot‘lxdx
-1 d -1
=cot™'x | xdx — [—(cot X) xdx}dx
dx
x cot™lx J‘ de
(1+x2)
x cot™lx J‘

(1+x2)
x?cot™'x 1 1+x%-—%x?
T o [,
2 2 (1+x2)
xZcot™1x 1J’ 1 d
T2 2 (1+x)

xZcot™1

= x_1 [x — tan~'x] + ¢, where c is the integrating constant
z z

Question: 42
Evaluate the foll
Solution:

Tip - If f;(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) [f(x)dx— [ [ f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively.

Taking f1(x) = cot'lx and Hx) = x2,
J- x?cot txdx

d
= cot‘lexzdx— J-[E (cot‘lx)fxzdx}dx

3

xcotl x?

J-(1+x?)
x cot™lx

J- (1+ xz)
Taking (1 +x2)=a,
2xdx=da i.e. xdx=da/2
Again, x2=a-1

1 [ x? % xdx
(1+x2)

%J’ (a— 1)da

& (-

—g(a— na)



Replacing the value of a, we get,

1
~Z(a—1

6(3 na)

1 2 2
=g[(1+x )—In|x*+ 1|+ ¢,

6 6

x? In|x?+ 1] 1
6 (':1 6)

x? In|x?+ 1] N
=——-——+c

6 6
The total integration yields as
_ x3 cot™Ix x_z _ lu|xz+1| +

¢ ,» where c is the integrating constant
3 6 6

Question: 43
Evaluate the foll
Solution:

Tip - If f;(x) and f5(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— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = sin"lvx and f(x) = 1,

--J-sin‘l\,fidx
d
=sin~? \,*'EJ- dx — J-{E (sin‘lw\,@)fdx} dx
=xsin! @—J-—xxdx
v 2VxV1—x
10 VX
=xsin~? &——J- dx
v 20 41—x

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

Again, x= 1-a2
1 J‘ VX

o= | ——dx
2) y1—-x

]_J'\.l—al2

2

S (—2ada)

J-\fl—aEda

1 1
P N,
=—|-ay1l—a?+ —sin a]
[2 v 2
Replacing the value of a, we get,

1 1
“— [Ea\; 1—a? +Esin‘1 a]

1 1
=— [Ex\fl—x+ Esin‘l\,’l—x] +c



The total integration yields as

=xsin1yx+ Ex\,m + % sin~! \.’ﬁ] + ¢, where c is the integrating constant
Question: 44

Evaluate the foll

Solution:

Tip - If f;(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) [f(x)dx— [ [ f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively.

Taking f;(x) = cos’lvx and fHx)=1,

J- cos 1y/xdx

= cos” J-dx J- (cos H@}fdx} dx

_ -1z —

=XC05 "X J-ixxdx
2VxyV1—x

=xcos WX += J-J,_dx

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

Again, x= 1-a2

- —— (X
ZJ-\.]_—X

J- /1 —a%da

1 -1
[ ay1-— [1—az+= 5111 a]
Replacing the value of a, we get,

1 1
- [Ea\; 1—a? +Esin‘1a]

=— Ex\,m+ %sin‘1 mﬁ] +c
The total integration yields as

=xcos lyx— E X1 —x+ %sin‘1 \,ﬂﬁ] + ¢, where c is the integrating constant
Question: 45

Evaluate the foll

Solution:

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

J- cos™1(4x?* — 3x) dx



Assuming x = cosa, 4cos3a-3cosa=cos3a
And, dx = -sinada

1

Hence, a=cos™'x

Again, sina=v (1-x2)

J- cos (4x® —3x)dx
= J- cosY(cos3a){—sinada}

= —BJ-asinada

Tip - If f;(x) and f5(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— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

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

—BJ-asinada

d

=-3 [af sinada — J-{—aJ-sinada} da]
dx

= 3acosa— J-cosada

= Jacosa—sina+ ¢

Replacing the value of a we get,

~ 3acosa—sina+c

=3xcos 1x—+1—x2 + ¢, where cis the integrating constant
Question: 46

Evaluate the foll

Solution:

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = cos~* (H”) and f,(x) = 1,
1+x2
J‘ 1% d
cos 11 x2 X
(1= J’d J‘ d 1% J’d
= cos 1+x2 X dx cos 1+ x2 X

(1+x3)(—2x) — (1 —x*)(2x)

1—x? 1+ x2)2
=xcos_1(l+xz)+f (1+x?) dx

dx




(1% +J’ —4x2dx
=xcos™ | T3 I

232 -
(1+x2) XT3z X 2%
(1% J’ 2xdx
= XC0S 1+x2 1+x2
Now,
J’ 2xdx
1+ x2
J’d(1+ x?)
B 1+ x2
=In(1+x*)+c
Again, we know,
1 — tan’x
COS2X=—"""—
1+ tan?x
s 1 —tan®x
= 2X =c0§ | ——
1+ tan?x

Replacing x by tanx, it is obtained that,

1—x?
2tanx = cos‘l( )

1+ x2
So, the final integral yielded is
2xtanx — In(1 + x?) + ¢, where c is the integrating constant
Question: 47
Evaluate the foll

Solution:

2tanx

Formula to be used - We know, tan2x =
1—-tan®x

2x
-'-J-tan‘l(l_xz)dx

Assuming x = tana,

2tana tan2
————— = tan2Za
1 —tan2a

And, dx = sec?ada
Hence, a=tanlx

Now, sec?a-tan?a=1, so,seca=v(1 +x2)

2x
-'-J-tan‘l(l_xz)dx

= J-tan‘ll:tanZa) {sec?ada}

= ZJ- asec?ada

Tip - If f;(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— [ [di L[5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.



2

Taking f;(x) = a and f,(x) = sec“a,

Zfaseczada

d
= Z[afseczada— J-{—afseczada}da]
dx

= 2atana — J-tanada

= 2atana — In|seca| +c¢

Replacing the value of a we get,

- 2atana — Iln|secal + ¢

— 2xtan'x — InV1 + x2 + ¢ , where c is the integrating constant
Question: 48

Evaluate the foll

Solution:

3tanx—tan®x

Formula to be used - We know, tan3x =
1—3tan®x

_ L 3x—x3
~ | tan 1 3c2 dx

Assuming x = tana,

3tana — tan®a

= tan3a
1 — 3tan3a

And, dx = sec?ada
Hence, a=tan'lx

Now, sec?a-tan?a=1, so, seca=V(1+x2)
J’ can- 3x —x? 4
« [ tan T | dx

= J-tan‘ll:tanBa) {sec?ada}

= BJ- asec?ada

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

2

Taking f;(x) = a and f,(x) = sec“a,

BJ-aseczada

d
= B[afseczada— J-{—afseczada}da]
dx

3
= 3atana — Ej-tanada

3
= 3atana — Eln |secal +c



Replacing the value of a we get,
3
-~ 3atana — Elnlsecal +c

=3xtanlx — % Inv1 + x2 + ¢, where c is the integrating constant

Question: 49
Evaluate the foll
Solution:

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

Taking f;(x) = sin"lx and fy(x) = 1/x2,

sin~tx
> dx
X

o 1 d 1
= sin 1xf;dx—f{£(sm 1X)J-;dx}dx

1

—sin™"x J’ 1
X V1 —x2

1
X (—2)dx

—sin‘lx_l_J’ 1
X Xy 1—x2

dx

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

Now, cosec?a-cot?a = 1 so cota=V(1-x2)/x

1
o | ————dx
J-X\,’l —x2

J-,i (cosada)
sinacosa

= J- cosecada

= In|coseca— cotal + ¢
Replacing the value of a, we get,
-~ In|coseca — cota| + ¢
1 \,W

X

=In +c

The total integration yields as

=1
—sin” " x 1

= +1In |——
x x

\-'I 1 —Kz

.4

+ ¢, where c is the integrating constant

Question: 50
Evaluate the foll
Solution:

Say, tanx = a



Hence, sec?xdx=da

J’tanxseczx
] ——dx
1 —tanx

_J’ ada
) 1-a?

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

_ J’ ada
T ) 1—a
B J’ —dk
) 2k

l1 k| +
= 211 C

Replacing the value of k,

11 [kl +
>n C

1
=—-In|]1—-a%|+c
> nl |

Replacing the value of a,
1

—=In|1 —a%|+c
Shn1 - a?|

- — %1n|1 — tanzx| + ¢, where c is the integrating constant

Question: 51
Evaluate the foll
Solution:

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

Taking f;(x) = sindx and fy(x) = e3x

J- e**sin4xdx

d
sixHxJ-eg"dx—J-{E [sin-%x)feg"dx}dx

e¥*gindx J’ scosa eg"d
= — - x_
3 cos4x X —=dx
e3*sin4dx 4J’ cosaxd
=——— —— | e3%cos4xdx
3 3
e¥*gindx 4[ 4 J’ 3xg J’{d (cost )J’ 3xg }d ]
=— 3 [cos4x [ e¥¥dx 3 (Cos4x) | e¥dxydx

e*sindx  4e®*cos4x 4J’4 4 eg"d
=3 5 3 | 4sindxx —-dx

e¥gindx  4e¥*cosdx 16

_ _ _ 3Xa:
= 3 3 3 e**sindxdx




16 . e®*sindx  4e¥*cosdx
(1 + ?)J- e*sin4xdx = T~ 5 +c,

3e3*sin4x — 4e3*cos4x
9

25 . .
= ?J- e**sindxdx = +cy

= [ e¥*sindxdx = il (3sin4x — 4cos4x) + ¢ » Where c is the integrating constant
25

Question: 52
Evaluate the foll
Solution:

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

Taking f;(x) = sinx and f,(x) = e2%,

J- e?*sinxdx
= SiIleszdX—J-{i (sinx)fezxdx}dx
dx
e?*sinx J‘ ez"d
= — | cosxx—dx
2 2
e?*sinx 1J’ 2cosxd
= —— | e**cosxdx
2 2
o o ]
=— 5 [cosx | e*dx 3 (cosx) | edxydx
e?*sinx  e**cosx 1J’ . ez"d
= — _— » —
5 2 5 | sinxx —-dx

e?*sinx  e®*cosx IJ' 2 gind
= - —— | e**sinxdx
2 PR

(1+ 1)}’ i e?*sinx ez"cosx_l_
=] | e**sinxdx = - c
4 2 4 !

2e2*ginx — e**cosx
4

5( L.
-:DE e~*sinxdx = +cy

Zx
= [ e®*sinxdx = — (2sinx — cosx) + ¢ - where c is the integrating constant
5

Question: 53
Evaluate the foll

Solution:

J- e?*sinxcosxdx

1
= EJ- e2* x 2sinxcosxdx

1
= EJ- e?*sin2xdx

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = sin2x and fy(x) = e2x

J- e2*sin2xdx
- 2 d 2
= gin2x | e**dx — {E (sin2x) | e "dx}dx
e?¥sin2x J’ 2cos2 ez"d
=———— — | 2co82x X —dx
2 2
e2*3in2x
== —J-ezxcosb{dx
e?¥sin2x [ 5 J‘ 2xg J’{d (cos2 )J’ 2xg }d ]
=—— —|cos2x | e¥¥dx— | }—(cos2x) | e?*dx;dx
2 dx
e?*3in2x  e?*cos2x J’Z - ezxd
= — — - —
5 5 sin2x X —-dx
e?*sin2x  e?*cos2x J‘ > gimxd
= - — | e?*sinxdx
2 2
. e?¥%sin2x  e®*cos2x
~(1+1) J- e?*sin2xdx = +c,

e2¥sin?2x — e?*cos2x
2

= ZJ- e?*sin2xdx = +c

2x
e
= J- e?¥*sin2xdx = = (sin2x — cos2x) + ¢’

1 J- e2*sinZxdx
2

1 [e?
=—x |—(sin2x — cos2x) + ¢’
2 [4 ( )

_ (sin2x — cos2x) + ¢ , where c is the integrating constant
8

Question: 54

Evaluate the foll

Solution:

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = cos(3x+4) and fy(x) = e2x

J- e?*cos(3x + 4) dx

d
= cos(3x+ 4) fezxdx—f[ﬁcos(3x+ 4) J-e“dx}dx

e**cos(3x + 4) . elx
= f_'_ J-351n(3x+ 4) % ?dx



e’*cos(3x+4) 3 .
=— + 3 J- e**sin(3x + 4)dx

e?*cos(3x+ 4)
a 2

3 d
+E[sin(3x+ 4)J- e?*dx — J- {£5111(3x+ 4)J- ezxdx}dx]

e?*cos(3x+4) 3e**sin(3x+4) 3 a2
= 5 + 2 -3 3cos(3x+4) Xde

e’ cos(3x+4) 3e”sin(3x+4) 9 [ ,
= > + 1 —7/ *cos(3x + 4)dx

e’*cos(3x+4)  3e? sin(3x+ 4)
5 + " +e

9
(1 + Z)J- e**cos(3x+ 4)dx =

2e%*cos(3x + 4) + 3e?*sin(3x + 4) N
C
4

13
= TJ- e**cos(3x+ 4) dx =

EZx

= [ e®*cos(3x + 4) dx = = (2cos(3x + 4) + 3sin(3x+ 4)) + ¢ » Where c is the integrating constant

Question: 55
Evaluate the foll
Solution:

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

Taking f;(x) = cosx and fy(x) = e,

J- e *cosx dx

d
= COSXJ- e *dx — J-{—cosxfe‘xdx} dx
dx

= —e *Cosx— J-e"‘sinxdx

d
= —e *cosx— [sinxf e *dx — J-{—sinxf e"‘dx}dx]
dx

= —e *rosx— [—e‘xsinx+ J-e‘xcosxdx]
= —e *cosx+ e *sinx — J-e‘xcosxdx
~(1+1) J- e *cosxdx = —e *cosx + e *sinx + ¢,

= ZJ- e cosxdx = —e ¥cosx + e sinx + ¢,

= [ e *cosxdx = E?_x (sinx — cosx) + ¢ , where c is the integrating constant

Question: 56
Evaluate the foll

Solution:



J- e*(sinx + cosx)dx

=J-e"sinxdx+fexcosxdx

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

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

J-e"sinxdx+ J-excosxdx
d
= sinxfe"dx—f[ﬁl:sinx)fexdx dx+J-e"c05xdx

= e*sinx — J-e"cosxdx+ J-e"cosxdx+ C

= e¥sinx + ¢, where c is the integrating constant
Question: 57
Evaluate the foll

Solution:

J- e*(cotx — cosec?x)dx

=J-e"cotxdx+ J-excoseczxdx

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

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

J-e"comderJ-excoseczxdx

d
= cotxJ-exdx—J-[E (cotx)fexdx dx + J-excoseczxdx

= e*cotx — J-excoseczxdx+J-excoseczxdx+ C

= e*cotx + ¢, where c is the integrating constant

Question: 58
Evaluate the foll

Solution:

J- e*secx(1 + tanx)dx

=J-exsecxdx+ J-e"secxtanxdx

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = secx and f5(x) = e¥ in the first integral and keeping the second integral intact,

J-e"secxdx+fexsecxtanxdx

d
= secxfe"dx—f[ﬁ (secx)fe"dx dx+fexsecxtanxdx

= e*gecx — J-e"secxtanxdx+J-exsecxtanxderc

= e¥secx + ¢, Wwhere c is the integrating constant
Question: 59
Evaluate the foll

Solution:

e*ltan tx + ! dx
1+ x2

e:{
= | e*tan " 'xdx + dx
1+ x2

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = tan'x and f5(x) = e* in the first integral and keeping the second integral intact,

e:(
e*tan txdx + dx
1+x2

d e*
_ -1 X _ -1 X
= tan xj-e dx J-[dx(tan X)J-E dx dx+fl+x2dx

e}.’ e}.’
dx+J- dx+c
1+x2 1+ x2

=e*tan 1x — J-
= e*tan~lx + ¢, where c is the integrating constant

Question: 60
Evaluate the foll

Solution:

J- e*(cotx + logsinx)dx

= J- e*cotxdx + J-e"logsinxdx

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

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

J-excotxdx+fe"logsinxdx



d
=J-excotxdx+ logsinxfe"dx—f[ﬁ (logsinx)J-exdx]

=J-e"cotxdx+ e*logsinx — J-ex cotxdx +c

= e*log|sinx| + ¢ , where c is the integrating constant
Question: 61
Evaluate the foll

Solution:

J-e"(tanx + logcosx)dx

=J-e"tanxdx+J-e"logcosxdx

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

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

J-e"tanxdx— J-exlogcosxdx

d
=J-extanxdx—logcosxj- exdx+f[£ (logcosx)fexdx]

= J- e*tanxdx — e*logcosx — J- e*tanxdx +c

= e*log|secx| + ¢, where c is the integrating constant
Question: 62
Evaluate the foll

Solution:

J- e*[secx+ log(secx + tanx) ]dx

=J-e"secxdx+ J-exlog(secx+ tanx)dx

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

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

J-e"secxdx+fexlog(secx+ tanx)dx

=J-e"secxdx+ 10g(secx+tanx)fe"dx

- J- [%(log[secx+ tanx))fe"dx]



= J- e*secx dx + e*log(secx + tanx)

+c

J‘ e*tanx X (sec?x+ secxtanx)dx
secx + tanx

= J- e*secx dx + e*log(secx + tanx) — J- e*secxdx +c

= e*log|secx + tanx| + ¢ , where c is the integrating constant
Question: 63
Evaluate the foll

Solution:

1 + sinxcosx
oL om)
cos2x
=J-e"(sec2x+tanx)dx

=J-exsec2xdx+fextanxdx

Tip - If f;(x) and f,(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(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = tanx and f5(x) = e* in the second integral and keeping the first integral intact,

J-e"seczxderJ-extanxdx

d
=J-exsec2xdx+ tanxJ-e"dx—J-[ﬁ(tanx)fexdx]

=J-e"seczxdere"tanx—J-e"seczxdx+c

= e*tanx + ¢ , where c is the integrating constant
Question: 64
Evaluate the foll

Solution:

sinxcosx— 1
g I — dx
sin2x
=J-e"(cotx— cosec?x)dx

=J-e"cotxdx— J-excoseczxdx

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

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

J-e"comdx—fexcoseczxdx



d
= cotxJ-exdx— J-{E (cotx)fexdx}dx—J-excoseczxdx

= e¥cotx + J-excoseczxdx - J- e*cosec?xdx + c

= e¥*cotx + ¢ , where c is the integrating constant

Question: 65
Evaluate the foll

Solution:

coSX + sinx
RESL
cos2x
=J-e"(secx+ secxtanx)dz

=J-exsecxdx+ J-e"secxtanxdx

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

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

J-e"secxdx+fe"secxtanxdx

d
= secxfe"dx—f[a (secx)fexdx dx+fexsecxtanxdx

= e*gecx — J-e"secxtanxdx+J-exsecxtanxderc

= e¥secx + ¢, where c is the integrating constant
Question: 66
Evaluate the foll

Solution:

J’ . (2 — 51112){) q
€ 1 —cos2x x
1 — sinxcosx
[ o simcom)
sin‘x
= J- e*(cosec?x— cotx)dx

=J-e"cosec2xdx—fexcotxdx

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = cotx and f5(x) = e* in the second integral and keeping the first integral intact,

J-excosen:Exdx— J-e"cotxdx



d
=J-excosec2xdx—comj-exdx+f{£ (cotx)fe"dx}dx

=J-e"coseczxdx—excotx—fexcoseczxdx

= —e*cotx + ¢, where c is the integrating constant
Question: 67

Evaluate the foll

Solution:

(1 + sinx)
1+ cosx

2tan ij

+
X
1+ tan?i fz}

1—tan?(¥/,)
1+ tan?(¥/,)

(1+ t::m}“‘zz)2
2

1+ sinx
J- aX (—) dx
1+ cosx

1+ tan¥/,)’
[k i)

2

J’ e*(1+ tan®*/, + 2tan*/,) q
= X
2

e*(sec?¥/, + 2tan¥/,)
=J- dx
2
exseczxfzdx
= J-T+J-e"tanxj2 dx

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

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

e"seczxzz dx
J-erJ-e"tanxfz dx

e*sec %/, dx d
= J-T - tanszf e¥dx — J- [ﬁ [tanxfz) J- e*dx|dx

e"seczxf dx e"seczxz dx
_ 2 ; X 2
J- 2 €At/ J- 2 ‘

= e"tanxfz + ¢, where c is the integrating constant

Question: 68
Evaluate the foll

Solution:

J’ 1(51114}4—1)[1
et | —— Jdx
1 —cos4x



J’ . (251112);1:052){— 4) q
=J° 2s5in?2x x

=J-e"(c0t2x— 2cosec?2x)dx

=J-exc0t2xdx— J-Zexcoseczzxdx

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

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

J-e"cothdx—J-ZexcoseﬁZxdx

d
= cotZXJ-exdx— J-{E (coth)J-exdx}dx— J-Zexcoseczzmx

= e¥cot2x + J-Zexcose-:szdx - J- 2e*cosec?2xdx + c

= e¥cot2x + c, where c is the integrating constant
Question: 69
Evaluate the foll

Solution:

J’ e*[V1—xZsin"*x + 1] 4
b

V1 —x2

1
= | e (sin‘lir )dx
J- V1i—x2

e:(
= | e*sintxdx + J- dx
J- Vv1—x2

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f1(x) = sin'lx and fy(x) = e* in the first integral and keeping the second integral intact,

e:{
e"sin‘lxderJ- dx
J- V1 —x2

d e
— ain—1 o — (ein—1 x
= sin XJ-E dx J-{dx (sin X)J-E dx}dx+f\’mdx

X X
1o e 2
=e*sin™'x dx + dx + ¢

V1 —x2 V1 —x2

= e¥sin~1x + ¢, where c is the integrating constant
Question: 70
Evaluate the foll

Solution:



1+ xlogx
[
X
~ [+ toge)a
= | e¥(g +logx |dx
e}.’
=J-;dx+J-e"logxdx

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

Taking f;(x) = logx and f,(x) = e* in the second integral and keeping the first integral intact,

J- dx+J- *logxdx
_J-ede J-xd ”d(l )J-de
= | fdx+logx | e¥dx 5 (logx) | edx|dx

¥ ¥
= J-;dx+ e*logx — J-;dx+ C

= e*logx + ¢ , where c is the integrating constant
Question: 71

Evaluate the foll

Solution:

X _ A B
1+x2 (1+% (+x°2

=>xXx=A(1+x)+B
For x=-1, equation: -1 = Bi.e. B=-1
For x=0, equation: 0 = A-1ie.A=1

] X
T(1+x?

_ 1 1
T(1+x) (1+x)2

The given equation becomes

f [(1+x) (1+x)2]d"

1 , 1
=J-E dex—fe dex

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

Taking f;(x) = 1/(1+x) and f,(x) = e* in the first integral and keeping the second integral intact,

f%dx— fﬁdx

=(1ix)fexdx_J-[%(lix)fexdx dx_f(liixx)?dx




e]\' e:{
=(1+x)+f(l+x)2 J-(l zdx+ ¢

X

= o + ¢, where c is the integrating constant
+X

Question: 72
Evaluate the foll
Solution:

x—1 B A B C
G+1)° G+ G+ E+Ds

=>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
i.e. 2(A+B+A) =2
=>1+A =1
=A =0
And,B=1

x—1

1 2

T2 (x+ 1)

The given equation becomes

f [(x+ ERCT 1)3]‘1"

1 , 2
=J-E dex—fe dex

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

Taking f1(x) = 1/(1 +x)2 and fy(x) = e* in the first integral and keeping the second integral intact,

2e*

e:{
f(x+ D2 | r e ®

e* 2e* ’
= (x+1)2+ X+ D)2 dx—fmdx+c

E_X

= miE + ¢, where c is the integrating constant
x+

Question: 73
Evaluate the foll

Solution:



2—x A B
I-%2 (1-% (1-x2

=2—x=A(1—-%x)+B
For x=1, equation: 1 = Bie.B=1
For x=2, equation: 0 = -A+lie. A=1
2—X
T (1-x)2
1 . 1
T (1-x (1-x)2

The given equation becomes

f [(1 SR x)z]dx

_J-:\-: 1 d+fx 1 d
=1]e X(l_x)z X e xl—X X

Tip - If f;(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) [f(x)dx— [ [ f,x) ][5 (x)dx} x where f;(x) and f5(x) are the first and second functions
respectively.

Taking f;(x) = 1/(1-x) and f,(x) = e* in the second integral and keeping the first integral intact,

[t [
J-(l X)2 1—XJ- e*dx— J-[dx 1_X)J-exdxdx

_J’ e q a* J‘ e d
“ ) (1—x)2 T T (1-x)2 xre

= 1_ + ¢, where c is the integrating constant
X

Question: 74
Evaluate the foll
Solution:

x—3 B A B C
G-1° G-D G-D x-D3

2>x—3=A(-1)’+B(x-1)+C

For x=1, equation: -2 = Ci.e. C = -2
For x=0, equation: -3 = A-B-2i.e. B = A+1
For x=3, equation: 0 = 4A+2B-2

i.e. 2(A+B+A) =2

=14+3A =1

=>A =0

And,B=1
Xx—3



1 2
Tx-1DZ (x—1)3

The given equation becomes

f [(x 1)? (x—l)g]dx

_J-:\-: 1 d J-x 2 d
=1]e X(X—l)z X e X(X—l)g X

Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

Taking f;(x) = 1/(1-x)? and fy(x) = e* in the first integral and keeping the second integral intact,
J‘ e d 2e* d
-7 Jx-n3™

= ﬁ J- e*dx — J- [% (ﬁ) J- e*dx|dx — 7(}{2_91)3 dx
e* 2e* 2e*
=(x—1)2+ (X_l)gdx—fmdx+c

X

= a2 ——+ ¢, where c is the integrating constant
Xx—

Question: 75
Evaluate the foll

Solution:

1x Jx—1
J-e ( ox? )dx
J-ngd J-eaxd
) 3x X 9y 2 x

Tip - If f;(x) and f,(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(x)dx— [ [ f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively.

Taking f;(x) = 1/3xand f5(x) = e3% in the first integral and keeping the second integral intact,
EE:\-: ES:{
—dx — J- d
J- 3x X 9x2 X
eax
= xdx | dx — J- d
J-[dXBXJ-EXX 9X2X
EE:\-: ES'{ E
- f o [ 5
9x 9x2 9x°?

_= + ¢, Where c is the integrating constant

Ox

Question: 76
Evaluate the foll

Solution:



x+1 B A B
x+2)?2 (x+2) x+2)°

=x+1=A(x+2)+B
For x=-2, equation: -1 = Bie. B =-1
For x=-1, equation: 0 = A-lie. A=1

x+1
T (x+2)2

_ 1 1
T(x+2) (x+2)2

The given equation becomes

f [(x+ D &+ z)z]dx

1 1
=J-E XX_I_ZdX—J-E dex

Tip - If f;(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) [f(x)dx— [ [ f,x) ][5 (x)dx} x where f;(x) and f5(x) are the first and second functions
respectively.

Taking f;(x) = 1/(x+2) and f,(x) = e* in the second integral and keeping the first integral intact,

x+2 (x+ 2)2
[rme [
zxizfexdx_f[%(xiz)fexdx dx—fﬁdx

EK EK EK
=x+2+f(x+2)2dx_f[x+2)2dx te

= _2 + ¢, where c is the integrating constant
X+

Question: 77
Evaluate the foll
Solution:

X A N B
(1+2x)2 (1+2x) (1+2x)2

=>xXx=A(1+2x)+B
For x=-1/2, equation: -1/2 = Bi.e. B =-1/2
For x=0, equation: 0 = A-1/2i.e. A=1/2

X
(14 2x%)2

1 1
T 2(142x)  2(1+ 2x)2

The given equation becomes

J- 2“[2(1 +2%) 201+ 2x)2 ]dx

=J-ez"‘><—:L dx—fe“x—l dx
2(1 + 2x) 2(1+ 2x)?



Tip - If f;(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— [ [di f,x)[£ (x)dx} dx where f;(x) and f,(x) are the first and second functions
respectively. -

Taking f;(x) = 1/(1+2x) and f,(x) = e2¥ in the second integral and keeping the first integral intact,

J-E:\-: 1 d J-Qxx 1 d
ez )Y e ™

1] 1 J-h'd J'[d( I)J-“dd J‘ ex 4
T+2x) © C s\t ) © T a2 ™

1[ g2

2

e23-.' e23-.'
“220x+ 1) +J-(2x+ 1)2dx_f(2x+ &
2x

e

= + ¢, where c is the integrating constant
4(2x+1)

Question: 78
Evaluate the foll

Solution:

ax 2x—1
J-e ( 4x2 )dx
J-EE:\-:‘:1 J-EQxd
) 2x X 4%z x

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f1(x) = 1/2x and f5(x) = e2% in the first integral and keeping the second integral intact,

e23-.' eEx
J-de_f‘f}x?dx
A G el 5
) FHE axl\zx/ ) & | axz

e23-.' EE:( e23-.'
=+ d —f dx +
4x J--’J:x? x a2 KT E

_<= + ¢ » Where c is the integrating constant

4x

Question: 79
Evaluate the foll

Solution:

1
J- e* (logx+ ;) dx

e}.’
= J- e*logxdx — J-; dx

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.



Taking f;(x) = logx and f,(x) = e* in the first integral and keeping the second integral intact,

X

o
J-e"logxdx—f;dx
-1 J-xd ”d(l )fxdd J-exd
=logx | e*dx 3 (logw) | e¥dx|dx — | —dx

< E:{ e:{
=e-10gx—f;dx—f;dx

- eoge [ [[era [ [3(0) [[eraxfax] - [ 5o
= e*logx e*dx x\x etdx|dx < X

. e}.’ e:( e:(
=e-1ogx—;+f;dx—f;dx+c
= X (logx — 1) + ¢, where c is the integrating constant

Question: 80
Evaluate the foll
Solution:

logx A N B
(1+1logx)?2 (1+logx) (1+ logx)?

= logx = A(1 +logx) + B

For x=1, equation: 0 = A+B
For x=1/e, equation: -1 = Bi.e. B=-1
So,A=1
logx
(1 +logx)?
1 1
" (1+logx) (1 +logx)2

The given equation becomes

J- [(1 +110gx) 1+ lluzzogx)2

Jos

= 71 d 71 d
_J-[lJrlogx) X_J-(lJrlogx)? X

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = 1/(1+logx) and f,(x) = 1lin the second integral and keeping the first integral intact,
[ i | o
(1+1logx) X (1+1logx)2 X

= mfdx‘f[%(m)fdx dx‘fu%ogx)zd"

X 1 1
- (1+10gx)+f(1+logx)2dx_J-(lJrlogx)?dX T

= Uitogw + ¢, where c is the integrating constant



Question: 81
Evaluate the foll
Solution:

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = sin(logx) and f;(x) = lin the first integral and keeping the second integral intact,
J-sin(logx)dx+J-cos(logx)dx

d
= sin(logx)fdx—f[ﬁ [sin(logx))fdx dx + J-cos(logx)dx

= xsin(logx) — J- cos(logx)dx + J- cos(logx)dx + ¢

= el°®*sin(logx) + ¢ , where c is the integrating constant
Question: 82

Evaluate the foll

Solution:

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = 1/(logx) and fy(x) = lin the first integral and keeping the second integral intact,
[ g~ [ gt
logx "~ J Clog)z ™
- oge) [ [alioge) [ ] o= [ gt
~ logx X dx \logx x| 9% (logx)2 X

—X+f L4 f L ax s
“logx " J (logx2 ™ J Qog)r™ €

= é{ + €, where c is the integrating constant

Question: 83
Evaluate the foll
Solution:

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.

Taking f;(x) = log(logx) and f,(x) = lin the first integral and keeping the second integral intact,

1
J-logﬂogx)dx+fwdx

= log(logx)fdx—J-[%(log(logx))fdx dx + fﬁwdx



= xlog(logx) — J-éxder fﬁwdx
= xlog(logx) — [@fdx—f{&(é)[dx} dx] +J-ﬁgx)2dx

= xlog(logx) — logx J-(l PNE }={+J-(1 sdx+c

=x [log(logx) — & + ¢, where c is the integrating constant

Question: 84

Evaluate the foll

Solution:

It is know that sin"lx+coslx = n/2

sin~!yx— cos™lyx
sin—14/x+ cos~1yx

2

— _[ein—1
= 1T(sm

VX —cosTtx)

Tip - If f;(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) [f(x)dx— [ [ f,x) ][5 (x)dx} x where f;(x) and f5(x) are the first and second functions
respectively.

Now, for the first term,

Taking f;(x) = sin'lvx and fHx) =1,

-'-J-sin‘lwﬁdx

=sin™! y J-dx J- (sin~ 1\E}J-dx} dx

= in~ LY. —
=xsin""yx J- *® xdx
2Vxy1—x

=xsin"1yx — J- Jéd

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

Again, x= 1-a2

= ——— X
ZJ-\.]_—X

=3J-”1_ (—2ada)

J- /1 —a%da

[ a1 —a2+—5111 la]

Replacing the value of a, we get,



1 1
[av —a2+55111 a]

=— Ex\,m+ %sin‘l \,ﬂ] +c

The total integration yields as

=xsin" yx + E wl—x+ é sin~14/1 — x| + ¢’, where ¢’ is the integrating constant
For the second term,

Taking f;(x) = cos'lvx and fHix) =1,

J- cos 1y/xdx

=cos™1y J-dx J- (cos H@}fdx} dx

_ -1z —

=XC05 "X J-ixxdx
2VxyV1—x

=xcos WX += J-J,_d

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

Again, x= 1-a2

dx
V1 —x

(—2ada)

J- /1 —a%da

1 1
[a\f —a2+55111 a]

lJ’\.l—a

Replacing the value of a, we get,
o o
a1 —aZ+=sin'a
vi 2
1
= [zx\,’l x+£sin‘1\,’1—x]+c

The total integration yields as

=xcos Iyx— Ex\jl —x+ ; sin~ty/1— x] + ¢'", where ¢”’ is the integrating constant
J’ sin™1yx —cos 1yx q
sin~1 X + cos 14X

2
= E[(sin‘l VX — cos1yx)dx

2 1 1
= E[xsin‘l VX + [Ex\fl— X+ Esin‘l\,’l —x] —xcos X

1 1
+[§x\,’1—x+isin‘ V1 — +c




= % [Vx—x2 + x(sin"! yX — cos "' yx) + sin~! Y1 — x| + ¢ where c is the integrating constant
Question: 85

Evaluate the foll

Solution:

Tip - 5% is to be replaced by a

~b5*=a

= 5*loghdx = da

The equation becomes as follows:

ca a 1
J-';_) x5 X@da

Tip - 52 is to be replaced by k
~hi=k
= 5%loghda = dk

= 5%da = dx
i logh

The equation becomes as follows:

J-5k>< ! dk
(logb)?

I f 5kdk
" (logb)?

5k
" Qlogsys " ©

Re-replacing the value of k,
55° .

——=+c

(logb5)?

Re-replacing the value of a,

55%

(log5)?

+ ¢ » where c is the integrating constant

Question: 86
Evaluate the foll
Solution:

(1 + SiIlZX)
1+ cos2x

2tanx
1+ tan?x
1 —tan?x
1+ 1+ tanx

1+

(1 + tanx)?
B 2

J‘ 2¥(1+sinzx)d
o) et — |dx
1+ cos2x



_ J’ o2 o (1+ tanx)?
2

e?*(1 + tan’x + 2tanx)
= > dx

e?*(sec’x + 2tanx)
= J- 5 dx

J‘ e?*sec?xdx

5 + J-ez"tanxdx

Tip - If f;(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) [f(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.
Taking f;(x) = tanx and f5(x) = e2X in the second integral and keeping the first integral intact,

J’ e ¥gpc?xdx

5 + J- eP*tanxdx

J‘ e?*sec?xdx

d
2x _ 2x
5 + tanxf e2¥dx J-[dx (tanx)J- e2¥dx| dx

e*gpc?xdx 1 5 e?*sec?xdx
_— *tanx — | ————+¢

7 T3¢ 2

= %e“tan sz + ¢, where c is the integrating constant

Question: 87

Evaluate the foll

Solution:
(1 — SiIlZX)

1 —cos2x

1— 2tanx
_ 1 +tan®x
o 1{— 1 —tan®x
1+ tanx
(1 —tanx)?

B 2

_J’eh(l—sinZX)dx
- 1— cos2x
J‘ 5, (1—tanx)?
et ———
2

dx

J’ e?*(1 + tan’x— 2tanx)
2

J‘ e?*(sec’x — 2tanx)
dx

2

J’ e?*spc?xdx

— | e®*tanxdx
|

Tip - If f;(x) and f,(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(x)dx— [ [di f,x) ][5 (x)dx} dx where f;(x) and f,(x) are the first and second functions

X

respectively.



Taking f;(x) = tanx and f)(x) = e2X in the second integral and keeping the first integral intact,

J‘ e?*sec?xdx

2x
— | e~*tanxdx
2 J-

e?*sec?xdx d ]
= J-T—tanxf ezxdx+f[£ (tanx)J-ehdx dx

J’e *spcZxdx 1 2%, +J’ez"sec2xdx+
= | —— — —e?*tanx ——+c
2 2 2

=— %Extﬂﬂxfg + ¢, where c is the integrating constant

Exercise : OBJECTIVE QUESTIONS II

Question: 1
Mark (v) against
Solution:

To find: Value of [ x e¥dx

Formula used:
(i) [f60g6aax = 60 [ goaax- [ Fo0 [goaa]ax
We have, I = [ x e*dx ... (i)

I=J-xe"dx

=>xJ- e*dx- f[@ J-e"dx dx

=I= xe"-f 1.e*dx

=I=xe*-e*+c
~I=e*(x-1)+c¢c

Ans ) ce* (x-1) +c¢
Question: 2

Mark (V) against
Solution:

To find: Value of [ x e2*dx

Formula used:
() f F)g0dx = F(X) f g(x)dx - f [F0 f g()dx|dx
We have, I = [ x e®Xdx ... (i)

I= J-xezxdx

=>x edx- J-[d(x) dx




2 2
I ezx 1 ezxd
CEiEXTG )
X
—_— m2X_ 2x
=1 2e > e“*dx
X 1e%
— 2x_—
=1 ze 573 +cC
ezx
— 2x_=
=1 ze 2 +cC
ezx
I= sz'T-I'C

2x
Ans) Bg sz'eT +c

Question: 3
Mark (V) against
Solution:

To find: Value of [ xcos2xdx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx

We have, I = [ xcos2xdx ... (i)

Let2x =t

1
I= a[tcostdt

Taking 15* function as t and second function as cost

1 dt
=>I=‘:—‘[tJ-costdt- J-(& J-costdt)dt

L= ‘—j;[t(sint)- fu (sint)) ]

=1= d—j;[t(sint}-(-cost)] +c

1
=I= 2 [t sint+ cost]+c¢



1
=1I= p [2x sin2x+ cos2x]+c¢

1 1
=I= EX sin2x+ Hc052x+c

1 1
Ans)A 7 X sin2x+ Zc052x+c

Question: 4
Mark (v) against
Solution:

To find: Value of [ xsec? x dx

Formula used:
(i) [ f00g6aax = 760 [ goaax- [ Fo0 [ goad] dx

We have, I = [ xsec? xdx ... (i)

Taking 15! function as x and second function as sec? x

[ d
=1= xfseczx dx-f(é J-seczx dx)dx

=I= _x tanx- J-(ltanx)dx]

=1I= xtanx-J- tanxdx]

= I = [x tanx-(-log|cosx|)]+c¢
= I = xtanx+log|cosx| +¢
Ans ) B xtanx+ log|cosx|+c

Question: 5
Mark (v) against
Solution:

To find: Value of [ xsin2xdx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx

We have, I = [ xsin2xdx ... (i)

Let2x =1t

=X= =

2
dt

=2= —

dx

dt
=dx= ?

I_J't ) tdt
= 2sm 5



1 )
= ZJ-tsmtdt

Taking 15! function as t and second function as sint

1] dt

=I= Z_tJ-smtdt- J-(& J-smtdt)dtl
iy

= 1= [t(-cost)- [(t (-costyet]
iy

=I= al -tcost - J--costdt]
1

=I= :l[ -tcost + sint]+
1

=I= 4_}[ 2X €os 2X + sin2x]+

I= 2 Lai 2
== 2:.(cc:s x+4sm X+c

1 1
Ans)C -5 X oS 2X + Zsrn2x+c

Question: 6
Mark (v) against
Solution:

To find: Value of [ xlogx dx

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [F0 f g()dx|dx

We have, I = [ xlogx dx ... (i)

Taking 15t function as logx and second function as x

[ dlogx
=1= _Iong-xdx- J-( I J-xdx)dx
[ x? 1 %2
=1= Iogx—- J-(; E)dx

=1= Iogx—-f

=1= Iogx—-—f}(dx

=, X2 1)(2
= __'::g)(2 5>

I—lleo X 1)(2 c
TiErleee A

1 1
=x%logx- ~x*+c

Ans)C2 2

Question: 7

Mark (V) against



Solution:
To find: Value of [ x cosec?xdx

Formula used:
(i) [ f00g6aax = 760 [ goaax- [ Fo0 [ goad] dx
We have, I = [ x cosec?xdx ... (i)

I= J-x cosec?xdx

d
= xf cosec?xdx - f[% J-coseczxdx dx

=I=x (-cotx)-f 1.(-cotx)dx

= I = -x(cotx) +log|sinx|+c¢c
Ans ) D None of these
Question: 8

Mark (V) against

Solution:

To find: Value of [ x sinx cosxdx

Formula used:
(i) [ f00g6aax = 760 [ goaax- [ Fo0 [ goad] dx
We have, I = [ x sinx cosxdx ... (i)

1
I= EJ-X 2sinx cosxdx
1 )
I= —fxstxdx
2
1[ d
=>E xJ- sin2xdx - J-[g J-sinzxdx

1[-x cos2x J’ ) -cos2X
ﬁ — —_ -
2 2

dx

dx

1[-x cos2x sin2x
272 *t 2

+C

-X cos2X  sin2x
c
= ) + g +

-X C0s2X  sin2x
Ans)D 2 + g +C

Question: 9
Mark (V) against
Solution:

To find: Value of [ x cos? x dx

Formula used:



() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx
We have, I = fxcosz xdx ... (1)

1
I= f X5 (1+cos2x)dx

1 1
I= EJ-}( dx+ = fxcostdx

2
1 x2 1 d(x
I==- —+= )(J-coszxdx-f Q fcostdx dx
2 272| X
I_l}(:2 1] sin2x J’lsinzxd
=323 2 2

I_1x2 1[ sin2x 1 noaxd
—22+2_x 5—"3 | sin2xdx

I 1 x2 1] sin2x 1/ cos2x
=3 2ta[X 222 )7

I 1 x? 1[xsin2x cos2x
=323 2t 2

I_x2 Xsin2x  cos2x
=273 T8

2

X Xsin2x cosZx
Ans)D Y +

4 T

Question: 10
Mark (V) against

Solution:

2

To find: Value of J- leg ~dx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx
logx

We have, I = J-—Ed}( )
®

I= J-x'z logxdx

= Iong- X 2dx- J’[d(ligx) J-x'zdx

x! 1
= logx o J-( ?)dx

logx 1
= - g +(-—)+C
X X

dx

1
= - ;(Iogx+ 1) +c

1
Ans )A- ;(Iogx+1) +c



Question: 11
Mark (V) against
Solution:

To find: Value of [ logxdx

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

We have, I = [logx . 1.dx ... ()

Taking 15! function as logx and second function as 1

[ dlogx

=1= _Iogxfldx-f( ax J-ldx)dx
[ 1

=1= Iogx.x-f(; J-ldx)dx
[ 1

=1= Iogx.x-f(; x)dx

=1= _Iogx. X- J-ldx]

= I = [logx . x-x]+c¢
= I =x(logx-1)+c
Ans ) D x(logx-1)+c
Question: 12

Mark (V) against

Solution:

To find: Value of f log,, x dx
Formula used: fédx =log|x|+c¢

We have, I = [log,,x dx ... (i

|
I= J-Iogmx dx = Ioc;gl}; dx
— [1ogx. 14
~ log, 10 0gx. L ax

Taking 15! function as logx and second function as 1

1 dlogx
=>I_|Ogew_|ogxfldx-f( ax J-ldx)dx

1 [ 1
ﬁI:m_logx.x-J-(E J-ldx)dx

1 | 1
=>I=@_Iogx.x-f(; x)dx

i 7
I=m_logx.x-fldx]




=1 [logx . x-x]+c

=I=x(logx-1)log, e+c
Ans ) D x(logx-1)log, e +c
Question: 13

Mark (V) against

Solution:
To find: Value of f(logx)z dx

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx
We have, I = [(logx)?. 1.dx ... ()

Taking 15! function as (logx)? and second function as 1

=1I= -(Iogx)zfldx- J-(%ilx)z J-ldx)dx

=>I= _(Iogx)zfldx- J’(Z(Iogx) J-ldx)dx

X

=1= _(Iogx)z. X- 2J-|ogxdx]

= I = [(logx)2. x- 2(xlogx-x)]+¢
= I = [(logx)?2. x- 2xlogx+2x]+c
= I = x(logx)?- 2xlogx+2x+c
Ans ) C x(logx)?- 2xlogx+2x+c
Question: 14

Mark (V) against

Solution:

To find: Value of [ eV*dx
Formula used: f%dx =log|x|+c
We have, I = [ eV*dx ... (i)

Putting \/x=t

1 dt

T 2yx . dx
=dx=2x dt

=dx = 2t dt

=1= 2J-t.et dt

S1= 2[tf et dt - ”% fetdt] dtl



=1I= 2[tet- f[1 et]dt]

= I= 2[te’- ef]

=I=el 2(t-1)+c

2I=2 eV (yx-1)+c

Ans ) C2e¥ (Vx-1)+c
Question: 15

Mark (V) against

Solution:

To find: Value of [ cos+/x dx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx

We have, I = [ cosyxdx ... (i)
Putting /x=t

1 dt

20X dx
=dx=2x dt

=dx = 2t dt

= I= J-cost. 2t dt

=>I=2J-t. cost dt

=I= 2[tfcost dt- J-[% J-costdtl dtl

= I= 2[tet- f[1 et]dt]
= I= 2[te’- ef]

=I=el 2(t-1)+c

2I=2 e (Yx-1)+c
Ans ) C2e¥ (Vx-1)+c
Question: 16

Mark (v) against

Solution:

To find: Value of [ cos(logx) dx

Formula used:
(i) [ f00g6aax = 760 [ goaax- [ Fo0 [ goad] dx

We have, I = [ cos(logx) dx ... ()



I=f1. cos (logx) dx

Taking cos(logx) as first function and 1 as second function.

=I= -coslogxf 1dx- J-[w J-ldx dx
=I= -x. cos(logx)- J-[-sin(logx}; x] dx]
== _x.cos(logx)+ J-[sfn(logx}]dx]
== _x.cos(logx)+ J-[l. sin(logx}]dx]
[ ) dsin(logx)
=I= x.cos(logx)+[sm(|ogx) J- 1dx- (T J-l.dx)dx]
=I= -x. cos(logx) + [x. sin(logx)- (cos(logx)% x) dx]
=I= -x. cos(logx) + [x. sin(logx)- (cos(logx)% x) dx]

=I= [x.cos(logx) +{x. sin(logx)- (cos(logx) )dx}]
=I= [x.cos(logx) + x. sin(logx)-I]

=2I= [x.cos(logx) + x. sin(logx)]

== ;[cos(logx) + sin(logx)]+c

Ans ) B %[cos(logx)+ sin(logx)]+c

Question: 17
Mark (V) against
Solution:

To find: Value of [ sec®x dx

Formula used:

(i) [ f09g60dx =60 [ geadx- [ [F00) [ g0aax]ax
We have, I = [sec®xdx ... (i)

I= J- secx sec? x dx

Taking secx as first function and sec?x as second function.

[ d
=I= sec:-(J-se::::2 X dx- J-[ [sde}::x] J-seczxdx dx

=I= |secx tanx - J-[secx tanx ta nx]dx]

=I= |secx tanx - J-[secx tan’ x]dx]



=I= |secx tanx - J-[secx( sec? x-1) ]dx]

=I= [secx tanx - J- (se:::3 X-secx) dx]

=I= |secx tanx - J-SEC3 x dx + J-SECXdX]

=I= [secx tanx - I + log|secx+tanx|+c]

=2I= [secx tanx + log|secx+tanx|+c]

1
=I= 3 [secx tanx + log|secx+tanx|+c]

1
Ans)B E[secx tanx + log|secx+tanx|+c]

Question: 18
Mark (v) against

Solution:

o 1 1
To find: Value of | { —— (!ogx]z}d;t

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

1 1 .
We have, I = f {(Iogx]- m} dx ... (1)

Putt = logx
et=elogx=x

dx
dt

=dx=e’ dt

on [
We know f & (FO0+f (0) dx =e*f(x)

1 1 1
- ~ - —at_
=1= ”t t2}dx‘e t

X
= ——+C
logx

=et

X
Ans)B —+c
logx

Question: 19
Mark (V) against

Solution:

) 1 1
To find: Value of | { —— (!ogx]z}d;t

Formula used:



() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

1 1
(Iogx]- (|ng]2}d

We have, I = [ { X ... (1)

Putt = logx

ef= elogx_x

dx
dt
=dx=e’ dt

e [ Yo

We know f & (FO0+f (0) dx =e*f(x)

1 1 1
=1= f{_'_z}d)(:et_
t

=et

t t

X

+
Iogx

X
Ans)B —+c
logx

Question: 20
Mark (v) against
Solution:

To find: Value of [(x2*)dx

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

We have, I = [ (x2°)dx ... (i)

d
=1= )(J- 2%dx - J-(—X f 2"dx) dx
dx

2" 2%
=>I_}(Iogz_ (Iogz)dx
=1= IogZ Iogz

2K
= IogZ Iogz Iogz

X 2" 2"
== Tog2 ~ (log2)? e
X
= W(xlog2-1)+c
Ans)D

Question: 21

Mark (V) against



Solution:

To find: Value of [ x cot?x dx

Formula used:
() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

We have, ] = fxcotz xdx ... (1)

d
=>I=>(J-cot2xdx- J-(é J-cotzxdx)dx

=>I= }u(J-(cc:se::::2 x-1) dx - J- (1. J-(cosec2 X~ l)dx) dx

= I = x(-cotx-x)- J- (-cotx-x)dx

2
X
=1 = -xcotx-x*+ log|sinx|+ >

2

X
=1 =-xcotx - > + log|sinx|+c¢

2

X
Ans ) B -xcotx - ?+ log|sinx|+c

Question: 22
Mark (V) against
Solution:

To find: Value of [ sin/x dx
Formula used: fédx =log|x|+c¢
We have, I = [ sinyxdx ... (i)

y‘q:t

1 dt

T 2yx dx
=>d}(=2\."'§dt

=dx=2tdt

I= J-sint. 2t dt
I= ZJ-t. sintdt
. dt
=I= 2tJ- sint dt - f (— J-smtdt)dt
dt
= I = 2t (-cost)- J- 1 (-cost)dt

=I1=2t (-cost)+J-cost dt

=1 =2t (-cost)+sint+c



=1 = -2/ cosyX+sinyx+c

Ans ) C 2y/x cosyx+sinyx+c
Question: 23

Mark (V) against

Solution:

To find: Value of [ ¢5"*sin 2x dx

Formula used:

(i) [ f00g6aax = 760 [ goaax- [ Fo0 [ goad] dx
We have, I = [ 5™ sin 2xdx ... (i)
I= J- e%i"*2 sinx cosx dx
Putsinx =t
_ t
cosx= —

=cosX dx=dt

I=2J-et.t.dt

S1= 2[tfetdt- f(% fetdt)dtl
= 1=2te [ 1 et

=1 =2tef-2e'+c
=>I=2e"(t-1)+c
=1=2e" (sinx-1)+c
Ans ) D 2 e5™ (sinx-1)+c
Question: 24

Mark (v) against

Solution:
=1
To find: Value of [ ——dx
(1-x2)=

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

. -1
We have,I:JS'” Sdx ... ()

(1:x2)2

-1
I= J’ sin x3d}(
(1-x2)2



. sin"t x dy
V1-x% (1-x2?)

1

Putting sin"'x =t , X = sint

=cost=4/1-%x2

=tant=

Jx

Vv 1-%

dx=dt

t
I= J-:::c:sztdt

I=J-t.sec2tdt

[ dt
=1= tJ-seczt dt- J-(& J-seczt dt)dtl

=I= ttant-fltantdt]

[ X —
_ im-1 - -y 2
=1= _sm wi Ioglvl X |+c]

= I = [ttant-log|cost|+c]
=1 =2tef-2e'+c
=>I=2e"(t-1)+c
=1=2e" (sinx-1)+c
Ans ) D 2 e5™ (sinx-1)+c
Question: 25

Mark (V) against

Solution:

-1
To find: Value of f Xtan X dx

3
(152)2

Formula used: fédx =log|x|+c

-1
We have, I = fxtan :dx... (i)

(1+x2)2

xtan x
I= — dx
V1+x2 (14x2)

Putting tan'lx =t , X = tant
dx = sec?t dt

When x = tant



=14+x%= 1+tan2 t
=1+x2=sec?t

=./1+x%=sect

=+ 1+x?=sect

1
= =cost
V14+x2
1 2
=12 €08 t

1 - 1 2t

=S |- = -

1+x2 cos
14+x2-1

vk sin®t

X .
=sint

_ tantt

2
- J-se:::tsec2 g5 tdt

I= J-tsrntdt

Taking 15! function as t and second function as sint

[ dt
=I= tJ-sintdt- J-(& J-sintdt)dtl

1= [t(-cost)- f (1 (-cost))ct]

=1I= -t(-cost)+J- costdt]

= I = -tcost+sint+c

-1 1 X
=1 =-tan xi + ; +C
V1+x? 1+x?
-tan1x1 X
=I= ; +x +cC
V14x? V14x2
-tan1x1 X
Ans)B + +c

J1+x2  J1+x2
Question: 26
Mark (v) against
Solution:

To find: Value of [ x tan~'x dx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx

We have, I = fx tan 1x dx ... (i)



Taking 15t function as tan™! x and second function as x

[ d(tan™ x
=I= tar'll)(f)(d)(-j(Q J-xdx)dx
| dx
=1= [tan X_-J-(1+x2 —) xl
x“+1-1
=1= —tan x__f(1+x2 )
x2 4 1 1
=1= ?tan x-EUldx-J-H_xzdx]
2
=1=|5tan’ x-—[x tan™ x|[+c
I—-xzt - tii Lian
=1=|3 an” x- Sx+stan” x| +c
1

1
=I=-(14+x?)tan ' x- = x+c

2 2

1 ) 1
Ans) C > (1+x)tan Ix- Sx+c
Question: 27
Mark (v) against

Solution:
To find: Value of ftan‘l Vx dx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx

We have, I = ftan_1 VX dx ... (i)

1
——dx=dt
RPNG

=dx = 2t dt

I= J-t.':n'l'1 VX dx

=>I=ftan'1t2tdt

=>I=2ftan‘1ttdt

Taking 15t function as tan™! t and second function as ¢t

d(tan''t
=>I=2[tan'1tftdt- J-(%) ftdt)dt




xmalun - (s )l

2 1 (t?+1-1
=>I=2—tan1t-—f( ; )dt]

1
S1=2| tan t-—Uldt—f >
1+t

2

t . 1 B}
=I=2|5tan't- Z[t-tan't]| +c

2 2

X, 1 1,
=I1=2|Ztan? VX - =X+ =tan Vx| +c

|2 2 2
= I=xtan™ yX-yXx+tan X +c

=1=(x+1)tantyx- yX+c

Ans ) B (x+1)tan yX- yX+c
Question: 28

Mark (v) against

Solution:

To find: Value of [ cos™ x dx

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [F0 f g()dx|dx

We have, I = [cos™! x dx ... ()
Let cos 1 x=8, = x = cosO

= dx = -sin6 dO

If x = cosH,

Then \; 1-x2 = sin®
I= J-:::c:s'1 X dx

:1=-fesmede

Taking 15! function as 8 and second function as sin8

:I:-[B[sianB- f(% fsrnede)de

=>]=- [B(-cosﬂ}- J-( -cosB)dB] +cC

=1 = -[6(-cosB)-(-sinB)]+c
=1 = -[0(-cosB) +sinB]+c

= I = BcosB-sinB+c



=I=x.cos1x -1-x2+c¢

Ans ) A x . cos1x -J1-x2+c
Question: 29

Mark (V) against

Solution:

To find: Value of [tan™*x dx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx
We have, I = ftan_1 x dx ... (1)

Let tan! x=0, = x = tan®

= dx = sec?6 do

If x = tan®,

Then 1 + x% = sec?0
=0 = sec'lvﬁl_l_xz

I= J-tan'lx dx

:1=feseczede

Taking 15t function as 8 and second function as sec2 8

6
S1= [efseée 46 - f(ﬁ fsecze dB)dBl

~ 1= [6(tane)- f(1 (tang))de| +c

= 1 = [8(tan8)-( log|secd|)]+c

1= [tan™x (x)-log [sec (sec’y1+xZ)[]+c
= 1= [x.tan x-(log|Vi+xZ|)] +c

B 1
=I=x.tan 1)(-Elc:g|1+)(2|+-::

B} 1
Ans ) B x. tan 1)(-EI'::g|1+)(2|+c

Question: 30
Mark (v) against
Solution:

To find: Value of [ sec™'x dx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx



We have, I = [sectx dx ... (i)
Letsec! x=8, = x = sech
= dx = secO tan06 do

If x = secO,

Then ,/x2-1= tan6

I= J-sec'lx dx

=I= stecB tanB de6

Taking 15! function as 8 and second function as sec8 tan®

S1= [efsece tand do - f(% fsece tand dB)dBl

= 1= [8(seco)- f (1 (sec8))d8| +c

= I = [B(secB)-( log|secb+tan8|)]+c
=I= [sec‘1 x (x)-(log |x+\fﬁ| )] +c
=1=x.seclx-log |x+¢'ﬁ| +c

Ans ) B x.seclx-log |x+ x2-1| +¢

Question: 31

Mark (V) against

Solution:

To find: Value of [ sin™*(3x — 4x?) dx

Formula used:
() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

We have, I = [ sin™*(3x-4x3) dx ... (i)

1

Letx =sinB, =06 = sin™'x
= dx = cosb do
If x = sinb,

Then ,/1-x2= cos®

I= J-sin'l{3x-4x3} dx

1= J-srn'l (35|'n8-4 sin® B) cos6 de
=1I= J-sin'l (sin38) cosB d8

S1= f 36c0s8 do



S1= 3fecose de

Taking 15 function as 8 and second function as cos8

S1= 3[afcosede- f(% fcosede)da

~ 1= 3(8(sing)- f(1 (siné))de)

= I = 3[8(sinB)-(-cosB)]+c

= I = 3[B(sinB)+cosB]+c

=I=3sin"? x(X)+31-x2+c

=I=3xsin!x+3y1-x2+c

=I=3 [xsin'l X + J'm]+c

Ans)A3 [xsin'l X+ 1-x%|+c
Question: 32
Mark (V) against

Solution:

2x
dx

1+x2

To find: Value of J- sin~!

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

_ . -1 2% .
We have, I = J-sm oo dx .. ()

Let x = tan® , = 0 = tan'lx
= dx = sec?0 dO
If x = tan®,

Then 1 + x2 = sec?0

—secl T3
=0 =sec/1+x2

42X
I ==l[‘5in 1];;325 dx

2tanB
1= Jsrn'l (71_’_ tanze)seczede
an

=1I= J-sin'll:sinZB) sec?0de
L1= fzeseczede

:1=2fesec2ede

Taking 15! function as 8 and second function as sec? 8



6
S1= 2[afsec2e da - f(ﬁ fsec2e dB)dBl

~1=2[6(tan8)- fu (tang))de)
= I = 2[6(tanB)-(log(secB)]+c
=1I=2|tan" x(x)-(log(sec (sec'1 N, 1+x2) )] +c

=1=2|tan! x(x)-(logy 1+x2}] +c

[ N 1
=I=2|x.tan 1)(-E(Ic:gl+}(2)]+:::

=1=2x.tan x-(logl+x?)+c
Ans ) B 2x.tan ' x-(logl+x2)+c
Question: 33

Mark (v) against

Solution:

To find: Value of f tan? 1x dx
1+x
Formula used: f%dx =log|x|+c

Wehave,I:ftan'l X dx ... (i)
1+x

1

Letx = cosO, =0 = cos™'x
= dx = -sinb dO
If x = cos0 ,
Then J1-x2= sin®
_ 1-x
I= | tan! ’ dx
1+x
( 1 6
. -cos
=I= | tan™ . -sin@ de
J 1+cosB
-
( . Zsinzg
=I= tan . -sin8 d8
2>
,J \ 2cos 5
( 6
=I= | tan™ ’tanzz . -sinB dé

(%]
=I= jtan'1 (tanE) . -sinB dé



.-s5inB8 deé

N| @

e

1
o1 =-Efe. sind de

Taking 15 function as 8 and second function as sin8

SI= % :BJ-sinB a6 - f(% fsrne dB)dB
.

= 1=-58(-cos0)- f (1 (-cos8))de|
L

~1=-5[6(-cos0)+ f ( cose)de]

=I= -% [6(-cosB)+sinB]+c

1 1
=I=—-cos!x (x)_?‘“ 1-x2+c

2
1 1
=1= 5 X cos™! X5 1-x24¢

1 L1
Ans)czx. cos™ -3 1-x2+c

Question: 34
Mark (v) against

Solution:

e
To find: Value of J- tan’’ Gzzz) dx

Formula used: fédx =log|x|+c¢

I
We have, I = J-ta nt G};iz) dx ... (1)

Let x = tan® , = 0 = tan'lx
= dx = sec20 dO
If x = tan®,

Then 1 + x2 = sec20

=0 = sec‘1\;1+x2

4 [3x-%2
I=Jtanl(m) dx

. {3tan®-tan’®
:I:Jtanl(—fr;t azne )seczede
- an

=1I= ftan'l(tan 368)sec? 8 de

=>I=J-3Bsec28d8



=>I=3J-Bsec28 de

Taking 15t function as 8 and second function as sec2 8

46
=>I=3[stec28 d6 - f(ﬁ fsecze dB)dB

~ 1= 3[otane- f(ta n6)de]

= I = 3[6tanB-(logsecB)]+c

= I = 36tan6-3log(secB)+c
=I= 3tan’ xtan(tan™' x)-3log {sec (sectV1+ xz)} +c

=I = 3x. tan 'x-3log [\a 1+x2}+c
4 3 )
=I = 3x. tan x-zlog{1+x }+c

} 3
Ans ) B 3x. tan 1)(-Elcu_:,|[1+>(2]+c

Question: 35
Mark (v) against
Solution:

To find: Value of [ xZcosx dx

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx
We have, I = [ x2cosx dx ... (i)

Taking 15! function as x2 and second function as cosx

[ 2
=1= xzfcosxdx- J-(% fcosxdx)dx

1= [x2sinx- J-(Zx sinx)dx]

1= [x2sinx- 2J-(x sinx)dx]

Taking 15 function as x and second function as sinx

d
=1=x%sinx-2 [xJ-sinx dx - J-(ﬁ J-sinx dx) dx

=1 =x?sinx- 2 [x(-cosx)- J-(l (-cosx)dx]

= I = x?sinx- 2[x(-cosx)-(-sinx)]+c
= I = x?sinx- 2[x(-cosx)+sinx]+c
= I = x?sinx+ 2xcosx-2sinx+c

Ans ) A x?sinx+ 2xcosx-2sinx+c



Question: 36

Mark (V) against

Solution:

To find: Value of [ sinxlog(cosx) dx

Formula used:
(i) [ f0dge0dx = 60 [ aeadx- [ [F60 [ g0adx]ax

We have, I = [ sinx log (cosx) dx ... (i)

Letcosx =t

-sinx dx = dt

I=J-sinxlog (cosx) dx

I=-f|ogtdt
I=-J-|ogt.1.dt

Taking 15! function as log t and second function as 1

:Iogtfldt- f(dlzft J-ldt)dtl
:Iogt. t- f(% t)dt]

=>I=-_Iogt.t-J-1dt]

=]=

=>I=

=I=-[logt. t-t]+c
=I=-logt.t+t+c
= I = -cosx . log (cosx) + cosx+c

Ans ) B -cosx . log (cosx) + cosx+c
Question: 37

Mark (V) against

Solution:

To find: Value of [ x sinx cosx dx
Formula used: fédx =log|x|+c¢

We have, I = [ x sinx cosx dx ... (i)

1
I= EJ-}( 2sinx cosx dx

1
I=EJ-xsrn2x dx

Let2x =t
2dx = dt



Lt
=223

1 )
I=§J-tsmtdt

Taking 15t function as t and second function as sint

1 ) dt ]
=>I=§[tJ-smt dt- J-(& J-smt dt)dt

=1= é[t .(-cost)- J- (- cost) dt]

1

=1= EH .cost-(-sint)]+c
1 .

=I= g[-t .cost+sint]+c

1 1
=1I= "5 2X .Cos2X+ Esin2x+c

1 1 .
=I= -ax .COS2X+ 3 sin2x+c

1 1
Ans)A 2% .c052x+§ sin2x+c
Question: 38
Mark (V) against
Solution:

To find: Value of [ x?cosx?dx

Formula used:
() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx
We have, I = [ x3cosx?dx ... (i)

Letx% =t

= xdx = ldt
2
I= f x3cosxZdx

I= J-x. x2cosx?dx

1
I=ftcost5dt

1
I=EJ-tcostdt

Taking 15! function as t and second function as cost



1 dt
=I= E[tJ-cost dt- J-(& J-cost dt)dtl
1 ) )
=I= E[t' sint- f smtdt]
1 )
=I= E[t' sint-(-cost)+c]
1 )
=I= E[t' sint+cost+c]

1 1
=1= Exz ) sinx2+5cosx2+c

1 1
Ans)B Exz : sfnxz+§cosx2+c

Question: 39
Mark (V) against

Solution:

To find: Value of J- cos ! (g) dx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx

1-x2
1+x2

We have, I = J-(:t:.'us'1 ( )dx e (@)

Letx =tant,t = tanlx
= dx = sec?t dt
If tant = x,

sect=1+x 2

1-x2
I= j:::os'1 (1+x2)dx

1-tan®t
I= J COS_l (ﬁ) SEC2 tdt
an

I= J- cos 1(cos2t)sec’t dt

I= J-Ztsec2 t dt

I=2J-tsec2tdt

Taking 15! function as t and second function as sec? t

dt
=>I=2[tfsec2tdt- J-(& J-seczt dt)dt

=I= Z[ttant- J-tantdt]

=1 = 2[ttant-log|sect| +c]



= I=2[tan x x-log|1+x?| +¢]

= I=2xtan'x -2log|1+x?|+c

Ans ) D None of these

Question: 40

Mark (v) against

Solution:

To find: Value of [ x tan~* x dx

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

We have, I = fxtan'lxdx .. (D)

Taking 15t function as tan™! x and second function as x

=I=

=I=

=I=

=>I=

=I=

=>I=

=I=

[ dtan?
tan'lexdx- f(ﬂ J-xdx)dx
| dx
[ 2 2

S Y G .S
_ta” X2 f((1+x2) 2)dx

__ < an x- 1 (s )¢ ]

2 2 2

1 1
(%2 - =
2()( +1)tan x > X

< tan x-_f( )¢ ]

2
?tan X__J-ld+2j-(1+x2) ]

[ -1
x2

1 1 1
— tan x- -x+=z-tan "x | +c

-1
+C

-1

1 1
= E(xz+1) tan Xx- =X +cC

2

-1

1 1
Ans)AE(x2+1} tan x-Sx+c

Question: 41

Mark (v) against

Solution:

To find: Value of [ sin(logx) dx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx

We have, I = [ sin(logx) dx ... ()



I= J-sin(logx). 1.dx

Taking 15! function as sin(logx) and second function as 1
[ dsin (logx

=1= sin(logx)J- 1dx- I(ﬁ J-ldx)

cos(logx). x
X

dx

=1= -srn (logx). x- f

=1= -srn (logx).x - J-cos (Iogx)dx]

Taking 15! function as cos(logx) and second function as 1
dcos(logx

= I = sin(logx) .x - [cos(logx)fldx- I(ﬁ J- 1dx)

sin(logx). x
X

dx

= I = sin(logx).x- [cos(logx) X J--

=1 = sin(logx).x- [cos(logx).x+ J-sin(logx)dx]
= I = sin(logx) . x - [cos(logx).x+ I]+c
= I = sin(logx) . x - cos(logx).x-I+c¢

= 2I = sin (logx). x - cos(logx) .x+c

in(l L X - I .
_ sin (logx) :(2 cos(logx) x+c

1 1
=1= 35X sin (logx) - x. Ecos(logx)+c

1 1
7 X sin (logx) - x. Ecos(logx)+c

Question: 42

Ans)B

Mark (V) against
Solution:
To find: Value of [(sin~!x)%dx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx

We have, I = f[sin'l x)“dx ... (i)

1

Putting sint =x, =t =sin™"x

= dx = cost dt

When x = sint then V1-x2=cost
. -1 2
I= | (sin"x) dx

>I= J-(sin'l (sint))” cost dt




=>I=J-t2costdt

Taking 15t function as t? and second function as cost

[ 2
=I= tzfcostdt- J-(il—tt fcostdt)dt]

- 1= |Esint- f(ztsrnt)dt]

= 1= [t’sint-2 f(tsrn t )dt]
Taking 15t function as t and second function as sint

=1=t’sint-2 -J-(tsin t)dt]

] dt
=1 =t%sint-2 tfsint dt- J-(& J-sint dt)dtl

= 1="t"sint-2 _t(-cost}- f (-cost)dt]

= I = t°sint - 2[-tcost- (-sint) +c]
= I = t’sint+ 2tcost-2sint+c
1

142 ]
=I=x(sin"x) + 2 sin" x Y 1-x2-2x+c

Ans ) D x (sin" )"+ 2 sin"t x y1-x2-2x+c
Question: 43

Mark (v) against

Solution:

To find: Value of J- ex (E — i) dx

x x2

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx
We have, I = J-e}‘ (2-3)dx ..o

1
Here f(x) = X

=>I=J-e" (FO0+£ 00 dx
=I=e*f(x)+cC
1
=]=e*—+¢
X
1
Ans)C e"; +c

Question: 44



Mark (v) against
Solution:

To find: Value of J- ex (i — i) dx

x2 x2

Formula used:
() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

We have, I = [ &% (%- %) dx ... (1)

1
Here f(x) = v

>f (X)=- 5

=>I=J-e" (f(x)+f’(x))dx
=I=e*f(x)+c

1
=I= e"F +c

1
Ans) Be"F+c

Question: 45
Mark (v) against

Solution:

To find: Value of J- e~ (sin‘1 x + %ﬂ) dx

V-

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

We have, I = [ &% (sin'l X + 1—) dx ... ()

W 1-x2
Here f(x) = sin”* x

1

=f ()=
W 1-x2

=1= [ e (f00+f (0 ) dx
=I=e*f(x)+c
=I=e*sin' x +¢

Ans ) B e*sin? x +c
Question: 46

Mark (v) against
Solution:

To find: Value of [ eX(tanx+log(secx))dx



Formula used:

(i) [ f0age0dx = 60 [ aeadx- [ [F60 [ g0adx]ax
We have, I = [ &*(tanx-+log(secx))dx ... ()

S1= fex(ta nx-log(cosx) )dx

Here f(x) = -log(cosx)

=>Fr(x)= tanx
=>I=J-e"‘ (f(x)+f’(x))dx

=I=e*f(x)+c
=I=-e*log(cosx)+c
=I= e*log(secx)+c
Ans ) A e*log(secx)+c
Question: 47

Mark (V) against

Solution:
To find: Value of [ e*(tanx + log(secx))dx

Formula used:

(i) [ f0age0dx = 60 [ aeadx- [ [F60 [ g0adx]ax
We have, T = [ &*(tanx-+log(secx))dx ... ()

S1= fex(ta nx-log(cosx) )dx

Here f(x) = -log(cosx)

=>Fr(x)= tanx
=>I=J-e" (f(x)+f’(x))dx

=I=e*f(x)+c

=I=-e*log(cosx)+c

=I= e*log(secx)+c

Ans ) A e*log(secx)+c

Question: 48

Mark (V) against

Solution:

To find: Value of [ e*(cotx + log(sinx))dx

Formula used:

() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx



We have, I = [ e*(cotx+log(sinx))dx ... (i)
Here f(x) = log(sinx)

=>Fr(x)= cotx
L= f & (ﬂ:x)+f’(x)) dx

=I=e*f(x)+c

=I= e*log(sinx)+c
Ans ) D None of these
Question: 49

Mark (V) against

Solution:

To find: Value of [ e* (ta nx+ )dx

1
(1+x%)2

Formula used:
() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

We have, I = [ e* (tan_l}(+ %)dx e (1)

(1+x)
Here f(x) = tan'x

1

;"fr()()= W

=>I=J-e"‘ (FOO+F 00 )
=I=e*f(x)+c
=I=e*(tan ' x)+c

Ans ) B e*(tan™' x)+c
Question: 50

Mark (v) against
Solution:

To find: Value of [ e*(tanx — log(cosx))dx

Formula used:

(i) f F(3)g()dx = f(x) f g(x)dx - f [F0 f g(x)dx]|dx
We have, I = [ e*(tanx-log(cosx))dx ... ()

Here f(x) = -log(cosx)

=f (x)=tanx

=>I=J-e" (FO0+£ 00 dx

=I=e*f(x)+cC



=I= -e*log(cosx)+c

=I= e*log(secx)+c

Ans ) C e*log(secx)+c

Question: 51

Mark (v) against

Solution:

To find: Value of [ e*(cotx — cosec®x)dx

Formula used:
() f F)g0dx = F(X) f g(x)dx - f [f’(x) f g()dx|dx

We have, I = [ *(cotx-cosec?x)dx ... (i)
Here f(x) = cotx

=f (X) = -cosec®x

=>I=J-e" (f(x)+f’(x))dx

=I=e*f(x)+c
=I= e*cotx+c
Ans ) B e*cotx+c
Question: 52
Mark (v) against
Solution:

To find: Value of [ ¢*(sinx + cosx)dx

Formula used:
(i) [ f00g6aax = 760 [ goaax- [ Fo0 [ goad] dx

We have, I = [ e*(sinx+cosx)dx ... (i)
Here f(x) = sinx

=>Fr(x)= cosX

=>I=J-e" (f(x)+f’(x))dx

=I=e*f(x)+c

=I= e*sinx+c

Ans ) A e"sinx+c

Question: 53

Mark (V) against

Solution:

To find: Value of [ e*secx (1 + tanx)dx

Formula used:



() f F)g0dx = F(X) f g(x)dx - f [F0 f g()dx|dx
We have, I = [ e*secx (1+tanx)dx ... (i)
I= J-e"(secx+secxtanx)dx

Here f(x) = secx

—f (x) = secxtanx

=>I=J-e" (f(x)+f’(x))dx

=I=e*f(x)+c

=I= e"secx+c

Ans ) B e*secx+c

Question: 54

Mark (V) against

Solution:

To find: Value of [ ¢* (HZA() dx
Formula used:

(i) f F()g00dx = F(x) f g(x)dx - f [fo f g(x)dx]dx

We have, I = [ &% (HKTW) dx ... (1)

1
_— X _
I= J-e (x+logx) dx
Here f(x) = logx

o1
>f (0=

=>I=J-e" (f(x)+f’(x))dx

=I=e*f(x)+c
=I= e*logx+c
Ans ) B e*logx+c
Question: 55
Mark (v) against

Solution:

x
(1+x)2

To find: Value of [ e* dx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx

We have, I = [ &* 7 dx .. (i)



o[ X+1-1
I=J-e ((1+x)2)d)(
« 1 1
=>I=J-e ((1+X)- (1+X)2)d)(

Here f(x) =

(1+x)

1

;‘vfr()()= - m

=>I=J-e" (f(x)+f’(x))dx

=I=e*f(x)+c

=]=e* +C

(1+x)

Ans ) A e~

it0Te

Question: 56
Mark (V) against

Solution:

To find: Value of [ ¢* (ﬂ) dx

1+cosx

Formula used:

'0) f F()g900dx = F(x) f g(x)dx - f [fo f g(x)dx]dx

We have, I = [ &% (1+5m)dx )]

1+cosx

1+sinx
I= J-e"( )dx
1+cosx
1 sinx
_— X
=1= J-e (1+cosx+ 1+cosx)dx

1 2sin3 cos 5
=>I=J-e" <t 2 XZ dx
2c052§ 2c052§

2
=>I=J-ex Es.e-:: 5+tar|5 dx
2 2 2

X
Here f(x) = tanz

: 1 ?x
=f(xX)= 5sec 5

=>I=J-e" (f(x)+f’(x))dx
=I=e*f(x)+c

X
=]= e"tanz +c



X
Ans) C e"tani +c



