dcosecx

jcos ecx.cos ec xXdx =cos ecxj.cos ec xdx — _[ { — .I.cos ec xdx ]dx

=cosecx(—cotx)— I( —Cos ecx.cotx )( —cot x )dx

2
= —CcosecX.cotx — ICOSECX.COI' xdx

We know that Cot?x = Cosec?x - 1
—Cosecx.cotX —Icosecx(coseczx—l)ix

= —cosecx.cotx — Icosccaxdx - Icos ecxdx

We can write Icos ecxdx =1

- Icos ec xdx — cosecx.cotx — jcos ec’xdx +jcos ecxdx
=5 :,.ICOS eC3de = —gosecx.cotx + jcos ecx_dx.

= ZIcosec3xdx =—cosecx.cotx +In|secx +tanx | +c,

—cosecx.cot

3 In|secx +tanx |
::»jcosecxdx: - +C

26. Question 4 c I G SS 24
Evaluate the following in lmcz

jx sin’ x cos x dx
Answer
We can write it as j Xsin” xsinxcosxdx

We also know that 2sinx.cosx = sin2x
v i 1 5 :
jxsm' xsinxcosxdx = —F’-!x sin” xsin 2xdx

l—cos2x
9

[1—cosi’.x } .
=
2

We also know that sin2 X =

%J’xsin:xsin.‘zxdx =%jx. in 2xdx

i D 0 i D i
:l[“xsm_xdx_jxcos-xsmbxdxﬂ
2 2 2

Here Sindx = 2s5in2x.cos2x

in Y
=l[“—xsm-xdx—ljx sin 4xdx ﬂ
2 2 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 Sin2x and sin4x as the second function.

Jab.dx =afbdx - | B—i | bdx]dﬂ

_1f(1f ¢l ax ¢ \ (1] ¢ dx ¢ \]
=5 | 5 ijsm 2xdx - _f[ E.Ism 2xdx ]dx} J - [Z lesm 4x —I[Ia.jmn—%xcbt}dx} ]J
" ij_ COS2x  £COS2X l]_[lj’_ cosdx  reosdx }
_2”2Lx3 jzthj' R I4de
3 1[ _cos2x _sin2x| ]_(l]’_x cosdx sindx| )|

5116 il & 16 J)

—Xcos2x sin2x  xcosdx  sindx
= 3 =% 2 +¢

8 16 32 128
27. Question

Evaluate the following integrals:
jsinxlog(cosx )dx

Answer
Letcosx =t

- sinxdx = dt

Now the integral we hav

class24
jsinxlog(cosx)dx =
=-j1.10gtdt

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.

Jab.dx =a[bdx —j[j—;.jbdx]dx

~[1.1ogtdt =Iogt_[1dt—_[( dl{;’ft.j‘l.dt)dt

=—log I.I+I%.Idt
=—tlogt+t+c

Replacing t with cosx
t(—logt+1)+c
=cosx(1-log(cosx))+c

28. Question

Evaluate the following integrals:



jlog(log x)dx

X
Answer
Letlogx =t
1/x dx = dt

| @dx = [logtdt = [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.

ja.b.dx=ajbdx—j{:—;.jbdx]dx

jl.logtdt=logtjldl—_[(dlogt [1at ]dt

dt

1
=tlogt— [—tdt
gt-[-
=tlogt—t+c

Now replacing t with logx

log x.log(logx ) —logx
=log x(log(logx)-1)

29. Question

Evaluate the following integrals:
jlog(2+x3 )dx
Answer

= [Llog(2+x7)dx

class24

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

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

ja.b.dxzajbdx—j[g—;.jbdx}dx



jl.log(2+x2)dx =log(2+x3)Ildx—J[mgT.jldx ]dx

1.2
: =.Xdx

=log(2+x7)x— j
| J_X

:xlog:(2+x3)—j_’"+ Xzd

2
=xlog(2+x2)-2_[ﬂdx

5
B
.
-dx
2+x°

=xlog(2+x2)—2_x—{2jz+lx ]dx}

X

:xlog(2+x3)—2:(_[ldx)_.[

1 X

=xlog(2+x?)- _x—"(—f““‘ T]]

=xlog(2+x3)—2x+2x/§tan_

X
—+cC

NA

30. Question

Evaluate the following integrals:

X
— = dx 2
-‘.(1+sinx) CIGSS 4
Answer
J, x o :f(l—smx)' .
1+sinx (1+sinx).(1-sinx)
o :jx(l_—gi?x)dx
We can write it as l1-sin"x
1=
_Ix( ssmx)(l
Cos™ X

= Ix sec” xdx —jxtan X sec xdx
Using by part and ILATE
Taking x as first function and sec?x and secxtanx as the second function, we have

jxsecz xdx — Ixsecxtanxdx = (xjsecz xdx-f[%,‘[sec: xdx]dx]

—[xjsecxtauxdx—I[%.Jsecxtanxdx]dx]

= (xtanx - Il.tanxdx)-(x.secx-jl .secxdx)

=xtanx —In|secx|-Xsecx +In|secx + tanx | +c
secx +tanx
—+C

=x(tanx —secx)+In
secx

=x(tanx —secx)+Infl+sinx|+c



31. Question

Evaluate the following integrals:

1 1
j{logn\i - (log x)z}dx

Answer

Let us assume logx =t
X =gt

dx = eldt

Now we have

j[ . ! ]dx:j[%—%}_]e‘dt

logx_(logx)z

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

i) 1
del t r

By the integral property of j{f(x) +fi(x))e’dx =" f(x)+c

class24

So the solution of the inte
j 1 B 1 _lax
logx (logx)

Substituting the value of t as logx

32. Question

Evaluate the following integrals:
je"‘ cos 2X ¢os 4x dx

Answer
1
cosA.cosB= E[ccrs (A+B)+cos(A —B)]
1
We know that = cos4x.c052x = :[cos(4x +2x)+cos(4x —2x)]

COs6X +C0s2X
[ ]

19|~

Putting in the original equation



je*‘cos”xcos4xdx Ie [ cos6x+cos"x]J

= E[(J.e"‘ cos Gxdx) - (je"‘ cos Zxdx”

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

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

ja.b.dx:aj'bdx—ju_i.jbdx]dx

Solving both parts individually

I= je coszdx-cos6x_[ e dx — j{dcos&;j "dx}dx

I =cos6x. j(~65m 6x).(—e7 )dt

[=—cos6x.e™ —-6_[5111 6x.e *dx

[=—e"*cos6x — 6/ sin 6xjc‘3dx —I( asints .je"‘dx dx}
i dx

I=—e cos6x — 6| sin 6x(_—e"‘ (6cos6x).(—e™ )dt]

class24

[=—e*cosbx —6| —e : szde

[=—-e""cos6x —6| —e

[=—e"cosbx +6e " sin
371 =¢™( 6sin 6% — cos6X)

e " (6sin6x —cos 6x )
37

Solving the second part,



dx

J=cos2x.(—e |- I( ~2sin 2x ).(—e 7" )dt

I= je"‘cos 2xdx :cos.‘!xje"‘dx —j[ m—szx.je"‘dx}dx

J=—cos2xe* - Ejsin 2x.e ¥dx

I sy
J=—e"cos2x —2|sin .’-‘xje'xdx —j(dsmT"x._[e'xdx ]dx—I

(. -

J=—e"cos2x —2|sin Zx(—e"‘)—_[(zcos Zx).(—" )dt}
J=—e%cos2x -2 —e*sin2x + Eje"‘ cos Zxdxqi

J=—e"cos2x 2| —e *sin2x +2J]

=

J=—e"cos2x +2e " sin2x —4J
57 =e*(2sin2x —cos 2x)
e (2sin2x —cos 2x)

5

J=

Putting in the obtained equation

1| e (6sin6x—cos6x) e (2sin2x—cos2x)
== + +C

Z 37 5
e ™ (6sin6x —cos 6x ) I 24
- 74 'y C GSS
——— -~
_ e"‘{ (6sin 6x — cos6x -x)]+c
74

33. Question

Evaluate the following integrals:
je-‘&dx

Answer

Letvx =t

1
2Jx
dx= Z&dt
=dx = 2tdt

dx =dt

Replacing in the original equation , we get
je‘fidx = Ic‘.tht
& ljte‘dt

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 €' as the second function.



ja,b.dxzajbdx—j{%.jbdx}dx

the‘dt |:t_[e dt— j ( I e‘dt]dtJ
= E[te‘ —jl.e‘dt]

= Z[tet -e‘]+c

=2e'(t—1)+c

Replacing t with vx

=2eV¥(Vx-1) + ¢

34. Question

Evaluate the following integrals:
je“ Fsin 2x dx
Answer

We can write Sin2x = 2sinx.cosx
je“" sin 2xdx = "I SBE sinx cosxdx

Let Sinx =t

— class?24

ZIe“x sinx cosxdx = 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 t is the first function and et as the second function.

ja.b.dx:a_[bdx—j[%-jbdx]dx

dt
2fetudt= 2[1 [edr- j[ E.je‘dt }h]
= 2[t.e‘ —_[l.e‘dt]
= I.‘.[’t.n‘:t —e‘] +c
=2 (t=1)+c
Replacing t with sin x
= 2e5(sinx - 1) + ¢
35. Question

Evaluate the following integrals:

jXSlIl K

e



Answer

1

Letsin *x =t
X = sint
1
dx =dt

V1-x°

Putting this in the original equation, we get

jx sin”'x
v'l—xz

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 =It.simdt

Here t is the first function and sin t as the second function.
ja.b.dx =a[bdx -j{ﬁjbdx]dx
dx
jt.sintdt: r_[simdt —j[g.jsintd[]dt
dt

= t(—cost)u_"l.(Lcost)dt

=—tcost+sint+c

We can write cos t = V1 -
=—t{v'1—5in2t}+sint+_ CIGSS24
Now replacing sin ~Ix =t
=-sin " x(V1-x%) +x+c
36. Question
Evaluate the following integrals:
J-xz tan ' x

(1 +x° )
Answer
Lettan-lx=tandx=tant
Differentiating both sides, we get

: —dx =dt
1+x°

Now we have

2 -1
jx tan X

(1 - ) dx = Itan2 t.tdt

jt.tanztdt=_[t(secjt—l)dt

= Itsecz tdt —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 sec?t as the second function.
ja‘b.dx =aJ'bdx—j ﬁjbdx dx
dx

j tsec’ tdt — _[tdt = tjsecJ tdt — J' (g—:.jsecl tdt ]dt ~§

b

t
:t.tant—_ftamdt—7

2

¢
=t.tant—]n|sect|—?+c

We know that sec t = vtan’t + 1

2
fan™ X

+C

=tan'xx—In|vtan®t+1| - =

5
“ tan” x
:xtanlx—ln|\fx2+l|— +C

-

37. Question

Evaluate the following integrals:

log(x+2)
e
" (x +2)

class24

Answer

We can write it as Ilog(x +2). dx

(x+.’1)2

Using BY PART METHOD. Using the superiority list as ILATE (Inverse Logarithm Algebra Trigonaometric
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.

ja.b.dx:a_[bdx—j[%.jbdx]dx



jlog(x+2).;,dx=log(x+2)
12

(x+2
f—

=log(x+2). = —J =

dlog(x+‘-’)j 1

7= '[ dx (x+"‘)

~dx |dx
(x+’)

(x+") x+2 (x+2)
=—log(x +”] +'[(x+""
=-log(x +2) !

(x+2) (x+2)

38. Question

Evaluate the following integrals:
jx sin™ x dx

Answer

1

Lletx =sint;t=sin""*x

dx = cos t dt

=% “-xsinl_I xdx =Isint.s'

class24

= _[sin t.t.costdt

We know that sin 2t = 2

] 1
We have Itcostsmtdt =:jtsm 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.

ja.b.dx=ajbdx—j{:—i.jbdx]dx
%jtsﬁ12tdt=%{tjsin 2tdt—_[[%.[sinztdt]dt]

= g >
=l{t. cos 2t +'[cos...tdt]

5] =

1 [ —tcos 2t sini’.t]
= + +c
2 2 4
—tcos2t sin2t
+ +c
4 8

We know that cos2t = 1 - 2sin’t, sin2t = 2sintxcost and cos t = V1 - sinft

Replacing in above equation



Ty |
"‘(1‘35“’ t) 2sintxcost
+ +c

4 8
—t(1-2sin’t) i _sin?
= ( )-c- A5 t.sint+c
4 4
i 31 b
—sin~ x|1-2x J g2
= ( )+X I-x +¢
4 4
1 5, _ sin?x 1 3
=—x’sin" x - +—xyl1-%x" +¢
2 4 4
L s, sz 1 5
=S X7sin X - 2 +Zx~Jl—x* e

39. Question

Evaluate the following integrals:
jx cos ' xdx

Answer
letx=cost;t= cos™ 1x

dx =-sin tdt

jxcos'l xdx = —Icos t.cos_

=—Jcost.t.sinuit CIGSS24

We know that sin 2t = 2 sl

We have —It costsintdt=

o

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.

abdx =a|bdx — d—a bdx |dx
dx
_?ljtsin 2tdt = _?1{ tjsin tdt —J‘{%J‘sm 2tdt:|dt]

. — -~y 3
=—1(t. cos_t+Icos_tdt]
3

2 2

-

-1 ( —tcos2t sin2t )
2 2 4
tcos2t sin2t

= = +C

4 8

We know that cos2t = 2cos?t - 1 and sin2t = 2sintxcost and sint = V1 - cos’t

Replacing in above equation



.
t(2e0s"t=1) agintxcost "

4 8
ﬁt(Ecoszt—l)_qh_cosﬁt N
B 4 4
| c:(:s"lzic(_"‘xz—1)_3{.'/1_!;2 »

- 4 4
=lx3cos'1x .1 Xm—x\h ~x% +¢

1, - sin~'x
=;x‘cos dgq ——xx/l x% +¢

40. Question

Evaluate the following integrals:
jcot'lx dx

Answer

We can write it as jcoth1 x. 1ldx

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 ~ 1x is first functio n and ]

Jabds =afbdx - |

| —i |

jcot'l x.1dx =cot™ ledx —j .

—3
=cot™ xxv—j < X.dX
1+x
=xecof - x+j —dx
+5
letl +x2=t
2xdx = dt
Xdx = dt/2

o ) dt
::»J.cot 'xdx =xcot 1K+J:)—
2t

logt

=xcot i x+ +¢

Now replacing t with 1 + 2
= xcot " 1x + log(1 + x4)/2 + ¢
41. Question

Evaluate the following integrals:



jxc:ofI x dx

Answer

Tip - If f1(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— [ {:_xfl ®Jf (x)dx}dx where f1(x) and f,(x) are the first and second functions respectively.

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

= cot‘lexdx- j {%(coth)fxdx}dx

xcot X x?

—dx
(1+x2) 2
_X cot"1 J’
~ 2 (1+x2)
x cot™x 1 14+x2—-x?
2 (1+x2)

¥*eot *x 1 1
=—u-j1—-—~dx
2 2 (1+x2)

isithe integrating coirstant

ass24

42. Question
Evaluate the following integrals:
sz cot'x dx

[CBSE 2006C]
Answer

Tip - If f1(x) and f3(x) are two functions , then an integral of the form_ffjl (x)f, (x)dx can be INTEGRATED BY
PARTS as

f,(x) [fo(x)dx — f[dix f,(x) [ f, (x)dx}dx where fi(x) and f,(x) are the first and second functions respectively.

Taking f1(x) = cot'1x and f(x) = X2,

--fxzcot‘lxdx

= cot“xfxzdx—j{% (cot"x)fxzdx}dx

3

X t:et"l x
—ax

(1 +x2) 3

_X t:l:t'1

B f (1+ xz)
Taking (1+x2)=a,
2xdx=da i.e. xdx=da/2



Again, x?=a-1

. X% x xdx
“3) (1+x2)
" IJ'(a—-l)da
8 2a
1 1
== [(1-5)aa
a
—g(a- na)

Replacing the value of a, we get,

1
g(a —Ina)

1
=g[(1+x2)—1nlx2+ +¢

x* In|x*+ 1| +( 1)
6 6 9%
x2  In|x?*+ 1|

6 6

The total integration yields as

- xcot™ix x?
3 ]

43. Question

lnlx:-l-l.] +e

s the integrating constant

class24

Evaluate the following inte
Jsin™'Vx dx
Answer

Tip = If f1(x) and f3(x) are two functions , then an integral of the form _f f, (x)f, (x)dx can be INTEGRATED BY
PARTS as

f,(x) [ £, (x)dx — f[%fl ®) [ £ (x)dx}dx where f;(x) and fy(x) are the first and second functions respectively.

Taking f1(x) = sin'lvx and fo(x) = 1,

f sin™! Vxdx

=sin~! X J dx — f{%(sm‘1 VX) ] dx} dx

1

= st & - [ s xxdx
il =
1 Jx
=xsin 1 yX— = | 2 _dx
xsin~!x 5l fis

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

Again, x=1-a?



1 V&
ij Vi _de

L [F
"2 a

(—2ada)
= rf,a'l —a?da
1 1
= - ia\fl s Esin“a]

Replacing the value of a, we get,
1 1
o= Ea,/l —a? -I-E:ein‘1 a]
1 -
=— 5xdl—x+§sln' vl—x] +C

The total integration yields as
=xsin!x + Exdl —xX+ %sin‘1 Vvi-— x] + ¢ . where c is the integrating constant

44. Question

Evaluate the following integrals:
jcos'1 \E dx

Answer

Tip - If f1(x) and f;(x) are two functions
PARTS as

then an integ-r@lﬂssa‘m can be INTEGRATED BY

£, (%) [£,(x)dx — f[&j} (%) jere f;(x) and f,(x) are the first and second functions respectively.
Taking f1(x) = coslvx and folx) = 1,

f cos *xdx

——-cos‘lﬁfdx—f{%(cos‘lﬁ)fdx}dx

=xcos‘1\/iwf—_%—xxdx
2VxV1—x

1M VX
= ANE dx
xcos tyx me

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

1 X
o j .

2) y1—-x
_ IJ' v1—a2
2 a

(—2ada)

-~ [V~



~=[a/i =+11‘1]
= '23 d 2Sl'l d

Replacing the value of a, we get,

—[al 2+1'-1]
o= 'za a 28111 da

£ 1
=— Ele - x+§sln“‘v1 —x] +c
The total integration yields as
=xcos 1yx— Ex#l = i s %siu_1 1- x] + ¢, where c is the integrating constant

45. Question

Evaluate the following integrals:
jcos'l(4x3 —3x)dx
Answer

Formula to be used - We know , cos3x = 4cos3x-3cosx
f cos™(4x* — 3x)dx

Assuming X = cosa, 4cos>a-3cosa=cos3a
And, dx = -sinada

1.

Hence, a=cos™-x

class24

Again, sina=v(1-x2)

f cos1(4x? — 3x) dx
= f cos *(cos3a) {—sinada}

=-3 J- asinada

Tip - If f1(x) and f3(x) are two functions , then an integral of the formff1 (x)f, (x)dx can be INTEGRATED BY
PARTS as

f,(x) [f,(x)dx — _[[% f,(x) [ f, (x)dx} dx where f1(x) and f5(x) are the first and second functions respectively.

Taking f1(x) = a and f,(x) = sina,

~—3 f asinada

<o = [ [t

= 3acosa — f cosada

= 3acosa—sina+ ¢
Replacing the value of a we get,

-~ 3acosa—sina+ ¢



=3xcostx — V1 —x2 + ¢ - Where cis the integrating constant
46. Question

Evaluate the following integrals:

jcos'i[ P x: ]dx
1+x°

Answer

Tip - If f1(x) and f3(x) are two functions , then an integral of the form j' f, (x)f, (x)dx can be INTEGRATED BY
PARTS as

£, (0 [H(x)dx— f[% f,(x) [t (x)dx}dx where f1(x) and fy(x) are the first and second functions respectively.

Taking f1(x) = cos—1 (i:_,’;’)and folx) = 1,
1—x?
=
Jcos (1 +x2)dx
o R jdx f d T & J-dxdx
= x| \1+x2

(1 +23)(=2%) - (1 —x*)(2)
=xms‘1(1—xz)+f L+ dx

class24

g e 2xdx
Bl CES") B
Now,
j 2xdx

1+ x2
_J’d(1+x2)
- 1+ x2

=In(1+x?)+c

Again, we know,

5 1—tan®x
coS2xk=———
1+ tan2x
5% 41 — tan®x
X= (08 | ——
1 +tan2x

Replacing x by tanx, it is obtained that,

1-x2
= -1
2tanx = cos (1+x2)

So, the final integral yielded is



2xtanx — In(1 + x*) + ¢ . where c is the integrating constant

47. Question

Evaluate the following integrals:

jtan‘l[ . 5 )dx

1-x"

Answer

2tanx
1—tanZx

Formula to be used - We know, tan2x =

2
f tan™ (1 —XxZ)dx

Assuming x = tana,

2tana

—1 s = tan2a

And, dx = sec?ada
Hence, a=tan1x

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

Jo (2

= J. tan"*(tan2a) {sec’ada

class24

en an integral of the formfrl(x)fz(x)dx can be INTEGRATED BY

=2 f asec’ada

Tip - If f1(x) and f;(x) are
PARTS as

f, () [ £ (x)dx — f{%fl ) [ £, (x)dx}dx where f1(x) and f;(x) are the first and second functions respectively.

2

Taking f1(x) = a and f5(x) = sec“s,

2] asec?ada

= [afseczada—j{%a[seczada}da]

= 2atana — I tanada

= 2atana —In|seca| +¢

Replacing the value of a we get,

=~ 2atana — In|seca| + ¢

= 2xtan 'x —InV1 + x2 + ¢ . where c is the integrating constant

48. Question

Evaluate the following integrals:



a3
Jran™ | 2 Jax

1-3x~
Answer

Formula to be used - We know, tan3x = 3tanx—tan®s

1-3tan®x
3% —x
-1
f e (1 = sz)dx

Assuming x = tana,

3tana —tan®a

= tan3a
1 — 3tan2a

And, dx = sec?ada
Hence, a=tan-1x

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

f e (Fs)a

= J. tan~*(tan3a) {sec®ada}

=3 f asec?ada

PARTS as

£,09 [ S xdx— [ {1, gk

B an int-egraerﬂrgs(?&x can be INTEGRATED BY

here f1(x) and f3(x) are the first and second functions respectively.

Taking f1(x) = a and f,(x) = se

&3 j asecZada

=3 [afseczada~ J.{iafseczada]da]
dx
3
= 3atana — 2 J- tanada

3
= 3atana — Eln |secal +¢

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

=3xtan~'x — %1.1\/1 + x2 + ¢, where cis the integrating constant
49. Question

Evaluate the following integrals:

jsiu‘lx

—dx
o3

Answer



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— [ [%fl ) [ £ (x)dx}dx where f;(x) and f,(x) are the first and second functions respectively.

Taking f1(x) = sin"Ix and f5(x) = 1/x2,
sin~*x

f B
_— : | d . 1

— sin 1xJ’§dx~f{a-£(sm lx)fi—zdx}dx

_ —sin e ¢

IW -

—sin™! N I 1 g
X XV1—x?
Taking x= sina, dx = cosada

Hence, coseca=1/x

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

&
N
xv1l—x2

(cosada)

1
f sinacosa

class24

= f cosecada

= In|coseca— cotal + ¢

Replacing the value of a, we

=~ In|coseca — cota| + ¢

1 J1-—x2 N

X

=In

The total integration yields as

_csintx o |__ vI=%7) | o . where c is the integrating constant

50. Question

Evaluate the following integrals:

fanx SC(:2 X
(l—tan x)
Answer
Say, tanx = a

Hence, sec?xdx=da

tanxsec?x
1 —tan®x



ada
1—a?

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

&
2k

1
=—§lniki+c

Replacing the value of k,
1

——=Inlk| + ¢
~lnlk

= 1111|1 a’|+

==3 C

Replacing the value of a,
1

—=In|1 —a%|+¢
Shnl1 —a?|

= _.;.]nll . tanle + ¢, where c is the integrating constant

51. Question

Evaluate the following inte

class24

Tip - If f1(x) and fy(x) are , then an integral of the furmj'f1 (x)f, (x)dx can be INTEGRATED BY
PARTS as

jes" sin 4x dx

Answer

f, (%) [ £, (x)dx — f{&fl ) [f, (x)dx}dx where f1(x) and f3(x) are the first and second functions respectively.

Taking f1(x) = sindx and f(x) = a3
f e3*sind4xdx

= sin4xfe3"dx—f[%(sin'&x)feaxdx]dx

e""‘simx e
_— 4cos4x X -—dx

3*sin4x 4
= ~3 J' e¥*cos4xdx

3

3¥sindx 4 d
= EZ&: —§[cos4xfe?‘"dx— f {a(mst}x)f e3xdx}dx]

e?*sindx 4e3*cos4x 4J‘4] _— 3“dx
— 3 sindx x —

e3%sindx 493"cos4x 16

- oF
= 3 9 = ¥sin4xdx




L0 - e*sindx  4e3*cos4x
(1 +?) e**sindxdx = 3 9 +c

3e3%sindx — 4e3%cosdx
9

28
= ?J‘ e¥*sindxdx = +cy

= f93“5m4xdx = ﬁ(lisin‘l-x— 4cos4x) +c where c is the integrating constant
25

52. Question

Evaluate the following integrals:
jez"sin x dx

Answer

Tip - If f1(x) and fy(x) are two functions, then an integral of the form_[fl(x) fz(x)dx can be INTEGRATED BY
PARTS as

f;(x)ffz (x)dx — .f[%ﬂ (x)_]'f2 (x)dx}dx where f1(x) and f,(x) are the first and second functions respectively.
Taking f1(x) = sinx and f3(x) = e?X,

j e*sinxdx

e?*sinx j‘
s | 24
o class
2 2
e?*sinx 1
2 2
e?*sinx e*™cosx 1 ex
= = —— | sinx x —
2 3 2] umxgE
e?*sing e¥cosx 1
= = e 2%es
2 4 4[ M
1 e?*sinx e?*cosx
(1 +Z)J.ez"sinxdx= 7 % +cy
5 2e?*sinx — e”*cosx
= ;J e?*sinxdx = 2 +c;

= f eZ¥sinxdx = '?h (2sinx — cosx) + ¢ » Where c is the integrating constant

53. Question

Evaluate the following integrals:
i .

je‘xsm x cos x dx

Answer

J eZ*sinxcosxdx



1
= J’ e2* x 2sinxcosxdx

1
= j e2¥sin2xdx

Tip - If f1(x) and f;(x) are two functions, then an integral of the form _['t‘1 (x)f,(x)dx can be INTEGRATED BY
PARTS as

f,(x) [ £ (x)dx — j'[-E; f,(x) [ f, (x)dx}dx where f;(x) and f5(x) are the first and second functions respectively.
Taking f1(x) = sin2x and f(x) = €%,

I e?*sin2xdx

= sin2x f e?*dx — f {%(shﬂx} j ez"dx]dx

] e?¥sin2x - ez"dx
"= cos2x X —
e®*sin2x 5
=T - f e“*cos2xdx
2Xsin2 d
. 32 % [costfez"dx - f {E(coszﬂf ez"dx}dx]

e?*sin2x  e?*cos2x )
= 2 = 2 — | 2sin2x#

e?*sin2x e?*cos2x

2 2

class24

~(1+1) fez"siandx i

e?*sin2x — e?*cos2x
2 €

=2 J. e?*gin2xdx =
2x

e
- J e?*sin2xdx = 1 (sin2x — cos2x) + ¢’

1
3 I e?*sin2xdx

1 er
5 X [T (sin2x— cos2x) + ¢’

= ?(sian— cos2x) + ¢ - Where c is the integrating constant

54. Question
Evaluate the following integrals:

jcz" cos(3x+4)dx

Answer

Tip - If f(x) and f5(x) are two functions, then an integral of the forn"lj'f1 (x)f,(x)dx can be INTEGRATED BY
PARTS as

f,(%) [ f,(x)dx — I{Ed; f,(x) [ £, (x)dx}dx where f1(x) and f5(x) are the first and second functions respectively.



Taking f1(x) = cos(3x+4) and fo(x) = e?*,

f e?*cos(3x + 4) dx

= cos(3x+4) fez"dx—f{%cos(?}x-l- 4) jez"dx}dx

e’*cos(3x+ 4) e’
e o f331n(3x+ 4) X —z-vdx

e**cos(3x+4) 3
= % B 5[ Xsin(3x + 4)dx

_e**cos(3x+4)

- % [sin(3x +4) f e¥*dx — f {%sin(&( +4) f ez"dx] dx]

e?*cos(3x+4) 3e* sin(3x+4) 3 J‘ e
= = + —m——
7 + 2 3 3cos(3x+4) x 2 dx
e**cos(3x+4) 3e**sin(3x+4) 9
= (2 ) + i .. 4 f e**cos(3x + 4)dx

9 e?*cos(3x+4) 3e?Ssin(3x+ 4
(1 +—)[ e’ cos(3x+ 4)dx = ( ) - ( ) &
-+ 2 4
13 2e%*cos(3x + 4) + 3e%sin(3x + 4
nj(jez“cos(3x+4)dx= )4 ( )+c1

= [e®*cos(3x+ 4) dx =

sin(3x + 4@ I mg 9%&;} rating constant

55. Question

Evaluate the following inte
je" cos x dx

Answer

Tip - If f1(x) and f;(x) are two functions, then an integral of the fnrmj’fl(x) f,(x)dx can be INTEGRATED BY
PARTS as

f, (%) [f(x)dx— [ [% f,(x)[ £, (x)dx} dx where f1(x) and f,(x) are the first and second functions respectively.

Taking f1(x) = cosx and fp(x) = &%,

f e “cosx dx

d
2 -X e s —X
—cosxfe dx f{l cosxje dx}dx

= —§ TCOsX— f e “sinxdx

d
= —e *cosx— [sinx f e ¥dx — f{&sinx j e"‘dx}dx]

= —e ¥cosx— [~e"‘sinx+ J- e"‘cosxdx]



= —e *cosx+ e sinx — f e “cosxdx
=(1+1) f e *cosxdx= —e *cosx+e *sinx +c,

e 2 J. e *cosxdx= —e *cosx+ e *sinx + ¢,

=) _[e-"cogxdx= ?(sinx— cosx) + ¢ , Where c is the integrating constant

56. Question

Evaluate the following integrals:
je" (sin x +cos x)dx
Answer

] e*(sinx + cosx)dx

=fe"sinxdx+je"cosxdx

Tip - If f1(x) and f;(x) are two functions, then an integral of the form_ffl (x)f5(x)dx can be INTEGRATED BY
PARTS as

f,(x) [f,(x)dx— _f[%fl =/ fz(x)dx]dx where f;(x) and f5(x) are the first and second functions respectively.

integral and keeping the second integral intact,

class24

Taking f1(x) = sinx and fa(x)

f e¥sinxdx + f e*cosxdx mc24

—sinxj e®dx — f[dx(stnx

= e*sinx — f e*cosxdx + J e*cosxdx+ ¢

e*cosxdx

= e¥sinx + ¢ . where c is the integrating constant
57. Question

Evaluate the following integrals:
Ie" (cot X —coseczx)dx
Answer

j e*(cotx — cosec?x)dx

=fe“comdx+je“cosec2xdx

Tip - If f1(x) and f5(x) are two functions, then an integral of the form ffl(x) f,(x)dx can be INTEGRATED BY
PARTS as

£,(0 [Hx)dx— [ [if1 ) [ (x)dx}dxwhere f1(x) and f(x) are the first and second functions respectively.

Taking f1(x) = cotx and f>(x) = e* in the first integral and keeping the second integral intact,



je"cotxdx+fe"cosec2xdx
d
= cotx j e*dx — [ [& (cotx) f e"dx]dx+ fe"cosec"xdx

= eXcotx — Ie“coseczxdx+ f e¥cosecxdx+ ¢

= e*cotx + ¢ » Where c is the integrating constant

58. Question

Evaluate the following integrals:
je" sec x(1+tan x)dx
Answer

j e*secx(1 + tanx)dx

zfe"secxdx+ Ie"secxtanxdx

Tip - If f1(x) and f,(x) are two functions, then an integral of the form [ f, (x)f,(x)dx can be INTEGRATED BY
PARTS as

() [6(x)dx— f{ifl ) [f (x)dx}dx where f1(x) and f,(x) are the first and second functions respectively.

Taking f1(x) = secx and f5( first integral and keeping the second integral intact,

class24

= e¥secx — fe"secxtanxdx - f e*secxtanxdx + ¢

— e*secx + ¢, where c is the integrating constant
59. Question

Evaluate the following integrals:

. 1
jex tan” x + . ]dx
\ 1+x°

Answer

1
*(tan™'x + )dx
Je(n}i{1+x2

X
=je"tan"1xdx+f : dx

1+x2

Tip - If f1(x) and f5(x) are two functions, then an integral of the form J’f1 (x)f,(x)dx can be INTEGRATED BY
PARTS as

f,(x) [ (x)dx— f{ifl x) /£ (x)dx}dx where f1(x) and f3(x) are the first and second functions respectively.

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



ex
Je"tan“xdx+f dx
1+x2

d e¥
= o o TR -1 x
= tan xfedx j[dx(tan x)fe dx]dx+f1+xzdx

X X
= i | e —_—
1-+%* 1<+x*

— e*tan~!x + ¢ . where c is the integrating constant

60. Question

Evaluate the following integrals:
ch (cot x +log sinx )dx
Answer

J e*(cotx + logsinx)dx

=fe"cotxdx+fe"logsh1xdx

Tip - If f1(x) and fy(x) are two functions, then an integral of the fm'm_ff1 (x)f,(x)dx can be INTEGRATED BY
PARTS as

| 71 ()()_['f2 (x)dx — f{%fl ® [, (x)dx}dx where f1(x) and f5(x) are the first and second functions respectively.

he second integral and keeping the first integral intact,

class24

Taking f1(x) = logsinx and

= f e*cotxdx + e*logsinx — fe"cotxdx+c

= e*log|sinx| + ¢ . where c is the integrating constant

61. Question

Evaluate the following integrals:
je‘ (tan x —log cos x)dx
Answer

j e*(tanx + logcosx)dx

= f e*tanxdx +f e*logcosxdx

Tip - If f1(x) and f;(x) are two functions, then an integral of the form ffl(x) f,(x)dx can be INTEGRATED BY
PARTS as

f,(x) [£(x)dx— [ [i f,(x)[f, (x)dx}dx where f1(x) and f3(x) are the first and second functions respectively.

Taking f1(x) = logcosx and f;(x) = eX in the second integral and keeping the first integral intact,

Je"tanxdx— fe"logcosxdx



= f e*tanxdx —logcosx f e*dx + f [% (logcosx)fe"dx]

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

= e*log|secx| + ¢ , Where c is the integrating constant

62. Question

Evaluate the following integrals:
J.e" [secx +log(secx +tanx )]dx

Answer

J e*[secx + log(secx + tanx) Jdx

=J.e"secxdx-l-fe"log(secx-i-tanx)dx

Tip = If f1(x) and f(x) are two functions, then an integral of the form _['fl (x)f,(x)dx can be INTEGRATED BY
PARTS as

f,(x) [fo(x)dx — f[i f,(x) [ f, (x)dx}dx where f1(x) and f,(x) are the first and second functions respectively.

Taking f1(x) = logcosx and f3(x) = e* in the second integral and keeping the first integral intact,

Je“secxdx+fe“10g(secx+ 7

mc“_ class24

f e*secxdx + log(secx

- [ [ t0ets

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

J‘ e*tanx x (sec’x+ secxtanx)dx
secx + tanx

g i

= j e*secxdx + e*log(secx + tanx) —J e*secxdx +c¢

= e*log|secx + tanx| + ¢ . Where c is the integrating constant

63. Question

Evaluate the following integrals:

1+sinx cos X
je —_—— |dx
cos~ X

Answer
1 + sinxcosx
el e
€05°X
=fe"(secﬁ+tanx)dx

= f e¥sec?xdx + f e*tanxdx

Tip - If f1(x) and f3(x) are two functions, then an integral of the form If1(x) f,(x)dx can be INTEGRATED BY



PARTS as

f, (%) [ f,(x)dx — f[% f,(x)[f, (x)dx}dx where f1(x) and f,(x) are the first and second functions respectively.

Taking f;(x) = tanx and f,(x) = eX in the second integral and keeping the first integral intact,
] e*sec?xdx + f e*tanxdx
d
= | e¥sec?xdx + tanx | e¥dx— [E (tanx) e"dx]
= f e"seczxdx+e"tanx—fe"seczxdx+c

= e*tanx + ¢ . Wwhere c is the integrating constant

64. Question

Evaluate the following integrals:

i -1
J-cx ( sin X‘C(:S X ]dx
sin” x

Answer
sinxcosx— 1
j e¥ (— 5 )dx
sin?x

= j e*(cotx — cosec’x)dx

class24

then an integral of the formffl(x)fz(x)dx can be INTEGRATED BY

=fe"cotxdx—fe"cose ;

Tip - If f1(x) and f;(x) are &y
PARTS as

f,(x) [f(x)dx— [ [% f,(x)[f, (x)dx} dx where f1(x) and f,(x) are the first and second functions respectively.

Taking f1(x) = cotx and f,(x) = e¥ in the first integral and keeping the second integral intact,

]e"cotxdx—fe“coseczxdx
d
- cotxj e¥dx — J{a (cotx)j e"dx]dx - f e*cosecZxdx

= e*cotx + fe”coseczxdx - f e*cosec’xdx + ¢
— e*cotx + ¢ . Where c is the integrating constant

65. Question
Evaluate the following integrals:
COS X +sin X
CoOs™X

Answer

cosxX + sinx
[ ex(Comm o)
cosZx



