:G) [f dt — [ t8dt — [ 3t%dt + [ 3t*dt]

-5+

7 5
ﬂ(l)[t—t——r“ +3& ¢
2 7 -
Resubstituting the value of t=cosu and u=2x-3 we get

:‘G) [cos(2x —-3)— w— cos®*(2x—3) + &:#?’)] +c

—cos(2x-3) cos’ (2x-3) - cos3(2x-3) + 3057 (2x-3) L
2 14 2 10

Now as we know cos(-x)=cosx

—coS(22-3) cos” (2x-3) ] cos?(2x-3) + 3cos®(2x-3)
2 14 2z 10

+c

—cos(3-2x) cos(3-2x) = cos?(3—2x) + 3cos®(3—2x)
2 14 2 10

FiE

Ans: cos(3-2¢) cos(3-2x) - cos3(3-2x) + 3cos®(3-2x)
2 14 2 10

+.€

6. Question

Evaluate the following integrals:
.« [1—cos 2x

(i) | —————— |dx
l1+cos 2x

ko
(i 1+cos 2x %
l1—-cos 2x

class24

Answer
= Iy
(0 l—cos 2x ™
1+cos 2x

l-cos2x
=
"' 1+cos2x dx

1-cos2x=2sin?x and 1+co0s2x=2cos2x

=,j- 1-cos2x 5 I 2sin®x
1+cos2x 2cos®x
= tan®x dx

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

Ans: tanx-x+c

5
(i 1+cos 2x b
1—cos 2x

=J' 1+c082xdr

1-—cos2x



1-cos2x=2sin2x and 1+c0s2x=2c0s2x

= J— 1+coszx - J- 2cos°x
1-cos2x — Y 2sin®x

=[ cot®xdx

Now cosec?x-1=cot?x
=[(cosec?x — 1)dx
={ cosec®xdx — [ dx
=-cotx-x+cC

Ans: -cotx-x+c

7. Question

Evaluate the following integrals:

(i)flﬁdx

i

“l} J' 1+msxdx

1-cosx

Answer

i e

1+cosx

5 J' 1-cosx
1+cosx

1-cosx=2sin2x/2 and 1+co.

g class24

1+cosx =)

=[ tanZ(E)dx
Now sec?(x/2)-1=tan2(x/2)
=[ (secz 0- 1) dx

=[ sec?()dx — [ dx
=2tan(x/2)-x+c

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

(") J' 1+cosrdx

1-cosx

=’I 1+cosx

1-cosx

1-cosx=2si n2X12 and 1l4cosx= 2c052x.f‘2

l+cosx 2cos® )
:‘J— l—cosxdx = J-Zsinz =) dx
=[ cot? ) dx

Now cosec? (x/2)-1=cot? (x/2)
=f (c‘:o.s'.w:2 (§) - 1) dx

=[ cosec®()dx — [ dx



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

Evaluate the following integrals:

jsinSx cos4x dx

Answer

= sin3x cos4x dx

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

‘—‘%f sin7x dx —% J sinx dx

—cos7x cosX
Sy
14 2

—cos7x , cosx
Ans: - +rc
14 2

9. Question

Evaluate the following integrals:

_fcos 4x cos 3x dx

Answer

class24

05(X+Y)+Cos(x-y))

=[ cos4x cos3x dx

Applying the formula: cosxx

='§ [(cos7x + cosx)dx

:-%f cos7x dx +~:;_f cosx dx

_Sin7x

inx
+=+¢
14 2

sin7x sinx

+—+c
14 2

10. Question

Ans:

Evaluate the following integrals:
jsi.n 4x sin 8x dx
Answer

= [ sindx sin8x dx

Applying the formula: sinxxsiny=1/2(cos(y-x)-cos(y+x))
ﬂ%f{caﬂx —cos12x)dx

ﬂé_[ cos4x dx —%j cos12x dx

sindx L sinl2x
8 24

+.0

Ans: sindx -~ sinl2x
a 24

=l



11. Question

Evaluate the following integrals:
jsin 6x cos x dx

Answer

= [ sin6x cosx dx

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

= [ (sin7x — sin(~5x))dx

ﬂif sin7x dx + i [ sin5x dx

—cOs7X  COSX
=
14 10

.—cosTx  cosx
Y14 10

Ans 4=

12. Question

Evaluate the following integrals:
jsin X+f1+cos 2x dx

Answer

we know that 1+c0s2x=2cos?

So, applying this identity i
=[ sinxy/1 + cos2xdx
=[ sinx,[(2cos?x)dx

=2 [ sinxcosxdx

Let sinx =t

al we get,

= cosx dx=dt
=V2 [tdt

2 2
ﬁﬁfz—-kc =£ﬁ+ ¢

Resubstituting the value of t=sinx we get

sin®x

vz

—

Ans:%‘_}_c

13. Question

Evaluate the following integrals:
jcos* xdx
Answer

=[ cos?xcos®xdx

sy J-(Hcast) (1+c:s2.r.) di ... {1+cus2x

2

= cos*y)

class24



‘—%f{l + cos2x)?dx
==—if(1 + cos?2x + 2cos2x)dx

==i [f 1dx + [ cos” 2xdx + [ 2cos2x dx

1 (1+cosdx)dx sin2x. S Ax=2C0: 2
=;[x+f < i A1l+cos4x=2cos“x)
1 1 .
=[x+ (Jdx + [ cosdxdx) +sin2x] + ¢

=E+§xi(j'dx +fcos4xdx)+%]+c

sindx sinZx

B RS

3x sindx sin2x
Ak
8 32 4

+.€

Ans: 3_9.*+ Sh‘ldr.\.‘+ sinZx

+e
8 32 -

14. Question

Evaluate the following integrals:
jcos 2x cos 4x cos 6x dx

Answer

=[ cos2x cos4x cos 6xdx

%f{cas&r + cos2x)cos6 c I a SS 2 4

==§f cos?6xdx + if cos2
. 1
=5 | cos 6xdx + i (cos8x

1 1 1
- Ef cos?6xdx + chosﬂxdx +Z[ cosdx dx

1 J‘ (1+cosl2x)dx 1sin8x " 1sin4x
= — ==
2 = 4 8 4 %

1 ( & sinlz,r) sin8x " sindx I
: —

I\ T2 32 16 ' °

X . sinl2x P sin8x " sindx
# ——

4 48 32 16

sinl2x @ sinBx _ sindx

Ans: X
T T T Ye

e

15. Question

Evaluate the following integrals:

jsin3 X cos x dx
Answer

Let sinx =t

= cosx dx =dt

= sin’ x cosx dx = [ t3dt



£
T
. S

Resubstituting the value of t=sinx we get

-~
Ans: -“:_" +r
16. Question
Evaluate the following integrals:
J'sec4 x dx
Answer
=[ sec*dx = [ sec®xsec® xdx
=[ sec*x(1+ tan®x)dx
=Put tanx=t =sec?dx=dt
=[(1+t%)dt
3
st+4¢
3
Resubstituting the value of t=tanx we get

tan®x

Stanx + -6

tan®x
3

ANs: tany +

+c

17. Question

Evaluate the following integ
jcos3 x sin’ x dx

Answer

=[ 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

Ul i
o o
5 7

Resubstituting the value of t=sinx we get,

_sin®x _ sin’x
5 7
Ans: sin®x sin"x
5 T

S = -

class24



18. Question

Evaluate the following integrals:
jcos*‘x sin’ x dx

Answer

= cos*xsin®x dx

=[ sinx sin® xcos* xdx

=[ sinx cos*x(1 — cos®x)dx

Put cosx=t

=-sinxdx=dt

=[t4(t>— 1)dt

=[tédt— [t*dt

A
=t T 4e
7 |5

Resubstituting the value of t=sinx we get,

7 5
=:C'0.'i x_ cos X

7 5

+£

cos’x cosix
5

19. Question

Ans:

+c

Evaluate the following in
T

jsm" *x cos® xdx
Answer
s el B

[ cos® xsinax dx

2

=[ cosx cos® xsina xdx

z
={ cosx (1 — sin®x)sinzxdx
Put sinx=t

=cosxdx=dt
=[3(1— t2)de

=’_ft§dt—ft’:dt

s 11

ts itz
i

3 3

Resubstituting the value of t=sinx we get

11

5
3sin3x 3sin3 x
5 11

g Az
Ans; 3sinax 3sina x

HE
5 11 ¢

class24



20. Question

Evaluate the following integrals:
! .

jcos3 3 xsin® x dx
Answer

. a
=[ sin®xcossx dx

3 - 2 !
= [ sinx sin®xcossxdx

a2

=[ sinx (1 — cos®x)coszxdx

Put cosx=t

=-sinxdx=dt
2
=[ts(t?— 1)dt

:'ft;_adt—ftgdt

12 8
ts t5
RECI
5 5

Resubstituting the value of t=cosx we get

18 8
Scos5x 5cossx
g —

18 8

class24

is 8
Ans: 5cossx  Scossx

18

+c

21. Question

Evaluate the following integrals:
jcoscc“‘?.x dx
Answer

= J- cosec*2xdx

= f cosec®2xcosec® 2xdx

= fcoseCZZx (1+ cot?2x)dx
—cot2x=t =-2cosec? 2xdx=dt
=-1/2 f(l +t?)dt

- —1jzfdt— 1/2f t2de

g 3
= —(E)t—? +&

Resubstituting the value of t=cotx we get



cotx cot®x

2 6

Ans: _cotx _ cot’x
# 6

22. Question

Evaluate the following integrals:

cos 2x
| x
Cos X

Answer

cos2x j’ 2cosix — 1
dx=| ———

=
cosx CoSX
2cos*x 1
[t
cosx cosx

= f 2cosxdx — J- secxdx

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

Evaluate the following integrals:

.[ oS X
cos(x+a)

class24

Answer

cosx cos((x
=)Icos(mﬂx}dx_.’. cos(x + a) ax
J’cos(x + a)cosa + sin(x + ) sina
=
cos(x +a)

= fcomdx +Itan(x+ a) sina dx

Now a is a constant

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

Evaluate the following integrals:
jcos3 X sin 2x dx
Answer

— fsian cos3xdx

= f 2sinxcosxcos® xdx



= f 2sinxcos*xdx

Now put cosx=t

=-sinxdx=dt

= —Zfr‘dt

L
2 g Tk

Resubstituting the value of t= cosx we get,
—2c0s°x
5

Apys: —2e08°%
5

25. Question

+£

Evaluate the following integrals:

-.‘ CDSg X

- dx
sin X

Answer

]

cos x
=>f — i

Stnx

class24

Put cosx =t

= -sinxdx=dt

=’J-::=—1

Now put t2-1=a

=2tdt=da
And t8=(a+1)%
1 ((a+1)*
- f —( 3 ) da

1 - 1
=3 | (@® +4a® + 6a +~ +4)da

i a‘+4a3+6a2+1 + 4a |+
:— — — —
2\g T3 Ty e ¢

a‘+2a3+3a2+lm+2 "
e s T e g YTE

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
=)(( 3)+(3 )_}_(2 J_}_I(2 )|

sin®x  2sin®x M 3sin*x " 21In |(—sinx)|
8 3 2 2

- Zs'inzx) +c

sin®x 2sin®x 4 3sin®*x
8 3 2

+ In(sinx) — Zsinzx) +c

% sin®x 2s5in®x Isindx u .o
Ans: ( g~ 3+, +In(sinx) —2sin x)+ c
26. Question

Evaluate the following integrals:
4

jcos 2x dx

Answer

=[ cos?2xcos?2xdx

[ FHEF G = costax

%—if(1+ cos4x)?dx
ﬂi_[(l + cos?4x + 2cos4x)dx

==%[J’ld.',\: + [ cos” 4xdx + [

- 2(—sin2x)) +c

g pemee N0 ClO1SS24

=E+§x%(fdx+fc038xdx)

(f § sinBx

sindx
242y B e

8

3x sinBx  sindx
i s s T
a 64 a

sin8x  sindx

Ans: 2%
5 8

+e

27. Question
Evaluate the following integrals:

.
sSmTx
j dx

(1+cosx)2

Answer

Doing tangent half angle substitution we get,

2

X
2tans
(izw)

sinzx J 1 + tanz E

= X
Y=t s

[+ —$)F
— tan 3

(1 + cos?x) =

Substitute u=tan(x/2)



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

2du
u?+1

ﬂdx:

:zf

1+2

ﬁzf]&uzd _ZJ'

1+u2 1-|-2

=2 [du—tan"tu+c
=2u—tan‘u+c

Resubstituting the values we get,

X X
= 2m§—mn‘1m£+ c

x
= Ztani —§+C

" x
Ans: 2 tﬂ.ﬂ; —5 +rc
28. Question

Evaluate the following integrals:

j dx
(3cosx +4sinx)

Answer

Ve
3cosx + 4sinx (
3

sec? dx
:[ 2

3+ 8tan-~ 3tan? ;
Let tan®=t
2
: Esec 224y = dt

class24

f3+8r 3t2 3f1+ _— 3] :—3) +18

3."25 4 SJ. 3)

==X In
Paxg [3-(c §)I

2 1 |3 t-i) __] |1+3r.

t__

9=3t

Resubstituting the value of t we get

11 1+3tan%
=-In|———|+¢
5 |9 —3tans

2



1+3tans

nl———=

Q—Stan—z—- te

Ans: 51
=

29. Question

Evaluate the following integrals:

dx

(acosx+bsu1x)

.a>0andb>0

Answer

dx
(acosx + bsinx)?

Taking bcosx common from the denominator we get,

] dx
bzcosz.r(% + tanx)?
1 j secxdx
(b- + tanx)?
Let (a/b)+tanx=t
“sectxdx = dt

dt —lxl _1+C
= — _——= — — e —
BRI L Bt

Resubstituting the value

“velass24

=

O
bZ(“HanxJ

ab

Ans:——r L
ab+b2tanx

30. Question

Evaluate the following integrals:

j dx
(cos x —sin x)

Answer

= .
cosx — sinx (1 — tan? %) ( 2tan= )

4
1 + tan? 3 1+ tan? 3

sec?
ﬁ[ -
1- Ztan— — tan? 3
Let tant=t
2

~2sec?Xdx = dt
2 2



#IL#_ZILH_ZJL
1—2t—t> t2+2t—1 (t+1)2—-2

_ _2J‘ dt
B (t+1)2— (vV2)2

= —2 % ;J_l |ﬂri| + ¢ resubstituting the value of t we get
2Xv2

t+142

31. Question

Evaluate the following integrals:

j(ztaux—.%cotx)z dx

Answer

J(Ztanx —3cotx)*dx
- f (4tan®x + 9cot*x — 12tanxcotx)dx

- J-(4(seczx — 1) + 9(cosec?

class24

=53 J‘éseczxdx+j9cose

= 4tanx — 9cotx — 26x +
Ans: 4tanx-9cotx-25x+c
32. Question

Evaluate the following integrals:

jsinxsiu 2xsin 3x dx

Answer

=[ sinx sin2xsin3x dx

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

‘—‘% [ (cos2x — cos4x)sin2xdx
%f sin2xcos2x dx — if sin2xcos4x dx

==EI sindx dx — 7: J(sin6x — sin2x)dx

—CO54x cosex cos2x
=3 + p—
16 24 a

+ig

Ans: —cos4x + coséx coslx

16 14 8

33. Question

+i£

Evaluate the following integrals:



[l—cotx]
f[1zcot= |gy
l+cotx

Answer
cosx
1 —cotx j 1= "
—_dx =
1+ cotx 1 4 S84

J’sin.x — COSX

j coSX — sinx
sinx + cosx

sinx + cosx

- j d(sinx + cosx)
sinx + cosx

= —log|sinx + cosx| + ¢

Ans: -log(sinx+cosx)+c

34. Question

Evaluate the following integrals:
dx

j( 25inX +cosx + 3)

Answer

dx

|owrmmr=]
cosx + 2sinx +3

o
tan 5

2 X

sec’
3+1+ 3tan2§ + 4tan
Let tan®=t
2
Zsec? Zdx = dt
2 z

dt

e

‘class24

J’ 2dt J’ dt 2j
= = = —
4+ 4t + 212 2+2t+t2 3)(t+1)2+2-1

f dt j' dt

= —

(t+1)2+1 (D2+(t+1)2
=stan"}(t+1)+c

Resubstituting the value of t we get
x

= tan"(tan 2

1) Fe
Ans: tan“(tang +1)+c

Exercise 13C

1. Question

Evaluate the following integrals:

jxexdx



Answer
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 CX is the second function.

Using Integration by part
Jab.dx =a[bdx —I{:—a.fbd:c}dx
X

xetdx=x[e - f‘i etdx
| Je -I4

=xe* —Il.exdx
=xe* —e* +c¢
=e"(x-1)+¢

2. Question

Evaluate the following integrals:

jx cos X dx

Answer

Using BY PART METHOD. Usi periofity list as ILA
Exponential). Taking the fi

Algebra Trigonometric

Here x is the first function, econd function.

Using Integration by part

[ab.dx =a[bdx -j{da .Ihdledx

dx
= _[xcos xdx = x_[cos X— J[%.jcos xdx:|dx

=xsinx—jl.sin xdx
=XSIMX+COSX+C
3. Question

Evaluate the following integrals:
2x

jxe dx

Answer

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 Ch is the second function.

Using Integration by part



ja.b.dx:ajbdx-jm_:.jbdx]dx

= [xe™dx =x|e™dx - E ez"dx_dx
dx

2x 2x
¢ e
=x——j1.—dx
2 2
2 2
e_x e_x
=X—- +c
2 2%2
3 3
e.,x e..x
=% —tC
2 4

4. Question

Evaluate the following integrals:
jx sin 3x dx

Answer

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

class24

Jabds=afbdx - |

| S E—

:'>_[xsin3xdx = xjsin3x 2

- —c0s3x ]_Il-[ —cos3x ]dx
3 3
—cos 3xX sin3x'J
=X + +c
3 3%3
—cosSxJ [ sin Sx}
=X -+ o
3 ]

5. Question

Evaluate the following integrals:
jxcos 2x dx

Answer

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

ja.b.dx:ajbdx—jﬁ—i.jbdx]dx



= _[x cos2xdx = xjcos 2xdx — I [j—z.fcos 2xdx}dx

- s
i sm_x]_‘[l{sm_x)dx
1 F

2 2
sin 2x cos2x

=% -+ +ike
2 2

+L
=

sin 2x J [ cos2x
=% +
4 F
6. Question

Evaluate the following integrals:
IX log 2x dx

Answer

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
[abax :aJ.bdx—j{:—:.jbdx

:jxlogZxdx = log 2x,

flvclass24

)

)
1x2x°
= log ZX.T—‘I

2x 2

a2

X" X
=—1Ilog2x - I—dx
2 3

2 2

%2 2
=—1Ilog2x —
ks .

“ XL
2

e

5

- x
=—log ZX_T +c

—

7. Question

Evaluate the following integrals:
3
Jx cosec™x dx

Answer

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

Jab.dx =a[bdx ~j{:—;.jbdx]dx



=5 choseczxdx =xjcos ec’x — I[j—x._[cos eczxdx}ix
4

=X (—cotx )-—Il.(—cotx)dx
=-Xcotx + jcotxdx
=—xcotx+In|sinx|+c

8. Question

Evaluate the following integrals:

3
jx‘ cos X dx

Answer

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

Jab.dx =afbdx - | [:—i.jbdx]m

=xisfnx—J‘[2xxsinx | CIGSS24

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

5. s .
i smx—fljxsmxdx

’ . . dx . .

=Xx"sinx—2 x_[smxdx—j(—.jsmxdx dx
dx

Y &
=x‘smx~3[x(—cosx)—_"l.(—cosx}dx]

= 3 :
=x"sinx-2[-xcosx +sinx]+c
=x’sinx +2Xxcosx —2sin X +¢
9. Question

Evaluate the following integrals:
jx sin” x dx

Answer

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

ja.b.dxzaj.bdx—j{:—:.jbdledx



l+cos2x
3

Writing Sinx =

We have

jxsm it = _[ [lcﬂ}ix
“J.[X xcos‘..x)dx

_J‘ de IKCOS_‘{dX

x
%2

-—Ixcos 2xdx

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

Xsin2x cos2
4 8

10. Question

= XT: - %{XI cos2xdx — j( %.jcos 2xdx ]dx}
=x_3_l{x_sm2x_.|-(l‘sm2x']dx}
4 2 5. 2
=ﬁ_l{xsinzx _[ —c0s2X
4 2 2
:x_z_l{xsmzwc
a3l e class24
%2
)

Evaluate the following integrals:
2
jx tan~x dx

Answer

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

Jab.dx =a[bdx —I[:—:.Ibdx]dx
Writing tan?x = sec?x - 1

We have
jxtan2 xdx = jx(sec3 x—1)dx
= _fx sec” xdx —_[xdx

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



jxsec?‘xdx~jxd:x

= {m_.'scc2 xdx — j(%.jsec 2xdx] dx\L - é

J

_ ~ =
= 1x.tanx Il.tanxdxj 3

-

X
=xtanx-ln|secx|—7+c

.

1 p =

=xtanx—-In|—|-—+¢
COSX 2

2

X
xtanx +Infcosx|——=+c¢

11. Question

Evaluate the following integrals:
2 X

jx e'dx

Answer

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.

second function.

class24

Here x? is the first function, and@is the

Using Integration by part

[ab.dx =afbdx - |

i

x'e¥dx =| x* [e¥dx — di e'dx dx
fesrocs] e feu [ & feus

.
=x“e* - IZx.e"dx

2
=x%¢" - BIxexdx

=x2e* -2 "xje"dx - I[ :—z.jexdx ] dxj!

=x%e* -2 :xex - _[ l.e"dx]

=X8" ~2| %" —e‘]+c
=x%* —2xe* +2e* +¢
=e"(x’ —2x+2)+c

12. Question

Evaluate the following integrals:

2>
jx" cos’ x dx

Answer



We know that Cos3x = 4Cos>x - 3Cosx

CoS3X +3¢c0sSX
1

J»xzcosj e :ng[ cos3x +3cosx )dx

Cos3x =

4

= %( sz cos3xdx +3 _[ x> cos xdx)

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

l[ [x: cos 3xdx +3[x: cosxdx |

3

b \ f 2 i
=%{-I Jcos 3xdx -{|i% _Icoshdx}dx .i+3l x:_[COSXdX -I {%_Icos xdx -!Lh }}
1]/ sinn [ 2% 383 4 |4 3(x3sinx - [ 25 sin xdx )|
4L 3 :
=-1-[‘i. X’ sinSx__l_ [xsinSxdx \}+3(x: sin % *2[xsinxdx |‘|
(e e puuai)
=i_{ in’:S"_%i—x sin 3xdx —L Is‘lﬂhdx}dx‘ +3 x sinx Z[xfsmxdx —L [smxdx}dxjj!}
1[."x:m3x 2[ —cos3x —cos3x I r |
=II_'-. = - —_fi. dx‘r+:(x smx—.’.’i_—:zcosx—j—coﬁsxdx}]]'
_lf"x:sin3x._g:-—xcos3x L Dxeos -2 sin
S ™ ﬁl‘a ss24
1[x sln3x+"’xcos3x__ x—6sinx
1 E 9
x%sin3x xcos3x sin3y  3x°
= + - + —sinx +¢

12 18 34 - 2 2
13. Question

Evaluate the following integrals:
J‘xz e dx
Answer

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

J‘ ab.dx =a J‘ bdx —j{:—i.jhdx]dx



jx2c3"dx =xzje3*dx~j

dl. eXdx ]dx
dx

" x e3x
=x"—-|2x.—dx
3 3
3% ‘)
=x2e———Jxe3xdx
3
=x? " 2 x_[e”dx—j dxje”dx dx
3 dx
_ 2 e3:i 2 xeBx IeBx i
T3 3173 3
_x?- eSx o) xe.’ax eSx s
3 3 3 9
se% Oxe’® 2%
=X"—= = +€

14. Question

Evaluate the following integr

L
jx‘ sin” xdx
Answer

We can write gin° x = =t

We have

3 2
1-cos2x X~ X cos2x
sz{*de=I—-——-dx
2 2 2

x2 X2 cos 2x
[P [,
2 2

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

class24

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

Jab.dx =a[bdx —_.'B—:.jbdx]dx



Lg 5
=B ——jx‘ cos2xdx
3Ix2 2
3 2 )
d
Pl x'jcostdx—j L.J.costdx dx
6 2 dx
3 / o iy,
=x__l (2 sin2x -jzx.sm"xdx]
6 2 2 2
3 |
:x——l ¥ Bt —Ix.sinzxdx]
6 2\ 2 _
3 4
=x__l xg.sm2x_ xjsin?.xdx—j d—x.jsinzxdx dx
6 2| 2 dx
3 :
X~ 1[ ,sin2x —C082X —€0s2X
=?—E\x — —[x = —jl. > dx}]
x* 1 5 sm2x  xXcos2x sinflx]
= =] X, + — +c
6 2\ 2 2 4
_x_3_xlsin?.x _xcos?.x+ sin 2x e
6 4 4 8

15. Question

Evaluate the following integrals:

jx3 log 2x dx

class24

ariority list as ILATE (Inverse Logarithm Algebra Trigonometric
on to the one which comes first in the list.

Answer

Using BY PART METHOD. Usin
Exponential). Taking the first

Here log2x is the first function, and >3 is the second function.

Using Integration by part
[ab.dx =a[bdx —j{:—i.jbdx]dx

3 N 3 dlog2x ¢ ;
X log 2xdx =log '-’.x.fx dx—_[{ TJ?& dx]dx

4 —
=lop2z — Il'—“.x—dx
- 2x 4

4
' 1pa
=log2x ——— | x"dx
B 4 4-[

4 4
=log Bl et
4 4
4 4
X
=log2x——-—+c¢
. 16

16. Question

Evaluate the following integrals:



jx-log(x+l]dx
Answer

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.

ja.b.dx=ajbdx~j[:—:.jbdx]dx

jxlog(x+1)=10g(x+1)jxdx—j[ Loiiﬂ.jxdx.]dx
X

)
&

x? 1 =
=log(x +l)T_Ix+ledx
=Iog(x+l)%—%jrx_—rdx

Adding and subtracting 1 in the numerator,

I Ix3—1+ 1 “de}

3

= log(x+1)§~

1| =

2

:log(x+l)x7—%

class24

-

=]0g(x+l)§—%

=Iog(x+1)§—% z

-

2 52 log(x+1
~log(x+7)% X, % Jop(ErD)
x°-1 x° x

— a4
2 4 2

=log(x+1)

17. Question

Evaluate the following integrals:

jlog xdx

xﬂ

Answer
We can write it as J x " log xdx

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

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

ja.b.dx=a_[bdx—![%.jbdx]dx



dlogx

e _[x’“ log xdx = logx j x dx - I( , J x’“dx} dx

dx

x—l‘l'—l ] 1 x—n«l

K|
10gx+ 1 xx
1-n l-n -n+1

x M ogx  x™!

= - ~+C
1-n (I-n)

18. Question

Evaluate the following integrals:
3 x?
j2x e’ dx
Answer
We can write it as JEx.xz,e"'dx

Letx2 =t

2xdx = dt

Using the relation in the :

=1yclass24
jzxx: eFdx = I 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.

Jabds=afbdx | B_i.jbdx]dx

dt
Jretdt =1je‘dt-j[a.je‘dt]dt
=te' —Jl.e‘dt
=te' —e'+c¢
Replacing t with x?,we get

vl 2
xe* —e* +c¢

= c"2 (x2 —1)+c
19. Question

Evaluate the following integrals:



jxsins x dx

Answer

We know that Sin3x = 3Sinx - 45in°x
Sin3x = (3Sinx - Sin3x)/4

‘3sinx —sin3x

j:v:.sin3 X% = _[xf i dx

=1I3xsmxwxsh13xdx

4

=i‘[xsin xdx—ljxsin.%xdx
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.
ja.b.dx :ajbdx —j ﬁ.jbdx}dx
dx

=§~I'xsinxdx—ljxsin3xdx

4 4

3 dx
=_| x|sinxdx — || —.|si

7| s f| )

=%(—xcosx +Icosxd X

/_-—\

oY oy,

3 . 1 s 3x
=—(—-Xcosx +sinx)—— +C
4 4l 3
—3Xcosx 3sinX Xcos3x sin3x
= - -+ — F £
4 4 12 36

20. Question

Evaluate the following integrals:
3
jx cos” X dx

Answer

3

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

dx

jxcos3 sk =Ix( c0s3x +3cosx ]

1¢ 3
- —J x cos3xdx + — [xcosxdx
3 e

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 cas3x as the second function.



ja.b.dx:aj'bdx-j--gi.jbdx]dx
L dx

xj cos 3xdx — _f _%j‘ cosSxdx]dx ] - i{ ¥ I cosxdx — I[%J' cos xdx]dx]

Sin;X - f Sin;xdx ]+%(x SInX — jsin xdx)

xsin 3x . cos3x
3 9
sin3x cos3x  3xsinx 3cosx
+ + A +
) 36 4 4

3 ;
]+;(xsmx+cosx)+c

21. Question

Evaluate the following integrals:
jx3 cos X dx
Answer
We can write it as
2 2
jxx cosxdx

Now let x2 =t

2xdx = dt

class24

Xdx = dt/2

Now

1

~_[tcos tdt

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 cost as the second function.
da

Jabdx =afbdx —[| = [bdx |dx
dx

1 = i dt
Ejtcostdt = _—2[ tjcostdt—j[a.jcostdt}jt]
=l('tsint—_[sintdt)

2.

L —
=—(tsmt+cost)+c

2
Replacing t with x4

T T
= —X"SIMX"+—COoSX™ +C

2 2

22. Question



Evaluate the following integrals:
jsin x log(cos x)dx

Answer

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.

jabdx:a_[bdx—j{%,jbdx]dx

dlog(cosx
jsinx log(cosx)dx = iog(cosx)fsin xdx —I(L)jsm xdx ]dx
dx
=-cosxlog(cosx)+_[_Smx.cosxdx
cosX

=—COsX log(cosx)—jsin xdx

=—cosxlog(cosx)+cosx+¢

23. Question

Evaluate the following integrals:
jx sin X cos x dx

Answer

class24

We know that Sin2x = 2Sil

. 1 . -
jxsmxcosxdx =:J‘xsm.-. -

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
ja.b.dx =a[bdx —j d—.jbdx dx
X

%Ixsin 2xdx = %{ XJ.Sill_?.XdJ( - I[%.J‘Sin Zxdx}dx

—Cc0s2X Ccos2xX
X +j dx
o ] ]

= F

1
2

—xcos2x sin2x
+ +cC

12| —

2 4
—X c0s 2x 5 sin 2x
4 8

24. Question

Evaluate the following integrals:



jcos& dx

Answer
Letvx =t

: dx =dt
2Vx
— dx = 2/xdt
=dx = 2tdt

We can write it as

jcos Vxdx = 2jtcos 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 first function and cos t as the second function.
da

ja.b.dx = a_[bdx —j —.Ibdx dx
dx

= 2It costdt = 2( tjcos tdt — I{%]ICOS tdt }dt

:z(tsint—_[sinldt)

=2tsint+2cost+c¢

class24

Replacing t with vx
= 2VxsinvVx + 2cosvx + ¢
= 2(cosvyx + vxsinvx) + c
25. Question

Evaluate the following integrals:
jcosec3x dx
Answer

- Jcosec3dx o Jcos ecx.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.

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

Jab.dx =a[bdx —j{—:—;.jbdx]dx



