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INDEFINITE INTEGRATION

Formulae

Xn+1
1. a. Jx dx—n+1+c. (n#-1)
n+1
b. j (ax +b)"dx =ﬂ+c (n#-1)
a(n+1)

S L

o

10.

11.

12.

13.

14.
15.
16.

17.

18.

N f n+1
C. j[f(x)]“f (x)dx:%m

dx
j—=|og|x|+c
X

dx log|(ax+Db)|

= +C
ax+b a
J sinxdx =—cosx+c
) —cos(ax+b
J sin(ax + b)dx =#+C
a

Jcosxdx=sinx+c
jsecz xdx =tanx+c
Icoseczxdx=—cotx+c
jsecxtanxdx:secx+c

j cosecx cotxdx = —cosecx +c

eax+b

J eXdx =e* +c,,[ e™*bdx = +c
a

X

_[ axdx =

Ioga+C

j%dleoglf(x)Hc

) o =
Imdx 2./f(x) +¢c

Itanxdleog lsecx | +c

_[ cotxdx = log |sin x|+c
_[ secxdx = log |(secx +tan x) |+c

J cosecxdx = log |cos ecx —cot x|+c

1
,[ dx=sin'x+cor -cosx+c
1-x?

T2 dx =tan™' x+cor -cotlx+c
X
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39.

40.
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=sec? x + cor-cosecx + ¢

J' dx
xVx* -1

J‘ dx 1 X—a
—Ilo C
2 -a? 2a gx+a
dx 1 1 a+x N
=—1Ilo C
-x? 2a ga—x
dx 1 x
o tal =—tan™ —+c.
+a’> a a
a1 X
.[—:Iog(x+x/x2+a2)+c or sinh* = +¢
Vx? +a? a
dx X
j—=log(x+Vx2—a2)+C or cosh™ —+c¢
x? —a? a

I & =sinl > +c
Jaz-x2 a
j e{f (x) +f Y(x)}dx =e*f (x) + ¢

jeX[f(x)—fll(x)] dx = e[f (x) - F1(x)] + ¢
_[udv=uv—I vdu
1

(b
dx = —tan 1(—tanxj ¥c
I 2cos,2x+b25|n X ab a

acosx + bsinx (ac+ bdj ad-bc
j dx = X+

_ >4 5 10g|ccosx + asinx |+ K.
CCcosX + dsinx c” +d ¢’ +d?
Jlogxdx=xlogx—x+c
J sin xdx =xsintx++4/1-x> +c¢
1
_[ tan™ xdx = xtan™ x —Elog(l +x? +c¢

ax

2+b2

_[ e™ sin bxdx = (asinbx—bcosbx)+c (or) bx—tan” —j +c

msu’(

co{bx tan” bj+c
\/7
I\/X +a dx—%Vx +a’ +a7smh l—+cor§\/x2+a +7Iog(x+\/x +a’ )+cC

2 2
I Vx? —a2dx=%\/x2 -a® —a?cosh_15+ cor %\/xz -a’® —a?log(x +1/x? —a2) +cC

2

_[V -x2dx = i\/a -x2 +a?sm a+c

ax

2+b2(

j e® cos bxdx = acos bx +bsin bx) +c (or)

[ (xf1 +f)dx = xf+c
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X|x|

j|x|dx:—+c
2
—ainn 1 _
Isin“xdx: sin__ xLosx , n 1I sin"? x dx (n ON)
n n
n-1 . _
.[ cos™ x dx = $05XB8inx , n 1j cos"? x dx (nON)
n n
n-1
.[tannxdx :tan—x_j tan" x dx (n = 2,n ON)
n-1
(or)
n-1
If T, =J’tann x dx then I, = tan X -1,
n-1

dx 1 X"
J'n—:—log - +C
X(x"+1) n (x +1j

.[xtan‘1 xdx = %[(1+ X% tan™ x - x] +C

jx sin™ x dx =%[(2x2 - 1sin™x +x\/1—x2]+c

Hii—i dx=sin"x —V1-x% +c¢

J- 1 dx ! log tar(E + X —ltan_lgj +c
acosx + bsinx Ja2 + b2 4 2 2 a

.[ sec 0 g =1 1,1
(sed + tanB)" 2| (n=-t"*  (n+nt™

I secxdx 1
(s

} , t = secB + tan®.

= - +C
ex+tanx)"  n(secx +tanc)"

J' xsinxdx = —-xcosx +sinx +C
J'x cos xdx = —xsinx + cosx + C

J'xexdx:e"(x—l)+C

[ dx -1 Iogtan(ﬂ $ XL Ej
acosx+ bsinx /a2 +p?2 4 2 2 a
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Theorem:

jf(x)dx =g(x) , az 0 eond @@Qmj-f(ax+ b)dx= ig(ax+ b)+ c
Proof:

ax+b =t ST I

9 ax+ b= = adxe dis det d
dx dx

a

Djf(ax+ b)dx:jf(t)édt
a

=2 [f()dt=2g(t)+ c== glax+ b}
a a a

+1
E.g. I(ax+ b’ dx:iw

+c, (-1
n+1

Theorem:

F'(q) o _
jmdx_logu(x)uc.
Proof:
)=t 0TS = £(x) :%:f'(x)dx ~ it
F'x) o -1
Djmdx—hdt—lognhc}:Iog|f(x)f+1

Theorem:

jtanxdx= log|secx+ for x#(2n+ 1)g,nD Z.

Proof :

jtan xdx=j sinx dx= —jm)dx
COS X COS X

1
—-log|cosx |+ & lo + & log|secx]|
%cosx|
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Theorem:

[cotxdx= log|sinxt «for x# nm n0 Z.

Proof:
jcotxdx:jc9sxdx: log|sinx
sin x
Theorem:

Isecxdxz log|secx tanx| = log|tanqt/4+ x/2) cfor x¢(2n+1)l;,nD Z.

Proof:

secx(secx tanx) s

jsec X dx= J'
secx+ tanx

_ J-se(? x+ secxtanx
secx+ tanx

1 sin x
=log + )L+ c=lo

=log|secx tanx+

1+ sin
g +C
COS X

COSX COs

1-cosft/2+ x}
sin(rt/ 2+ x) |

ZSinZ(T[+Xj

4 2
(T X T X

2sinl —+— | Cco$ —+—
(4 2) {4 zj

T X
=log tan(— + —j
4 2

Theorem:

=log +C

=log +C

+ C

jcscxdx= log|cscx cotx§ & log|tanx/2| for x #nm,n0O Z.

Proof:

cscx(cscx cot X%}Ix
CSC X— cot X

jcsc x dx= I

csé X— CSCX Cot X
=I dx=log|cscx cotxt
CSCX— cot X

1 Cos T+ cos
9l=—-—|tc=log————[tc
SINX SINX Sin X
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o2t x/2_ |,

=log|tanx/2¥
g‘ZSinXIZCosx/t gl t

Theorem:

JironT b =L CA

Proof:

f(x) =tre HTH = f'(x) dx = dt

. _ _ tn+1 _[f(X)] ntl
D.[[f(x)]”f(x)dx _jtrbt_n+l+c_ e

Note: j&ﬂdx 2/f(x)+c

Theorem:

If j f(x)dx = F(x) and g(x) is a differentiable function th<§|(1fog)(x)g'(x)dx: Flg(x)]+ c.
Proof :

g(xX) =t=d(x) dx = dt

0 [(fog)(x)g (x)dx= [ flg(x)]g (x)dx

= [f(t)dt = F(t)+c= Fg()]+ ¢

Theorem:

dx = Sin ( j+cf0rxD(—a a).

=
Proof:

X = asim os¥od ®F))co dx = acod dd

acod &

Dj‘;dxzj 1
va? - x? Vai- & sirfd

acosﬂ@ i cof @
coso

J-axll sirf
= [do=6+c= Sin‘l(ij+ c
a
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Theorem:

dx = Sinh’ ( j+cf0rxDR

j\/a +X

Proof:

X = asinth exfod o)) dx =a cos o do

acoslo @

0 [ dx= [-——
vaZ+x? Va’+ & sintte

= [29M0 - [dp=+c= Sinh‘l(—:j+ c
acostd

Theorem:

J‘\/idx Coshl( j+ ¢ for x O (—e0, —a)0 (a, ).

Proof:

X =acos I eTod eF))c dx = a sint.do

1 1 .
0| ——dx= asint® @
'[\/xz—a2 '[\/a2 cosio- &
:J-asinhe
asinho

do = jde 0+ c= Coshl( aj+ c

Theorem:

—dx——Tan ( j+cforxD R.
a’+ x° a a

Proof:

X = atard ool ey dx = a seth do

=|———= aseéb @
J‘a + X2 a’+ & tarf@

_ 1 1,seéb
J-a 1+ tar?e)aseae 6__J- seto @

== d9=—9+c=—1Tan'1(—Xaj+ c
a a a
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Theorem:
J'%dx=ilog ar j+c for xzta
a- —X 2a a—
Proof:

1 1
ja2 - dex B I (a+ x)(a- x)dx

1 1 1 1
= (a+ . >de=—22LIog|a+ x| log|a A

Theorem:

X_
X+

1 1
—— dx=—1lo
sz—az 2a g

j+cfor XZ+a

Proof:

1 1
sz —azdx | (x—a)(x+ a)dx

1 11 _ 1 5
'EI(Ta . de_ 22Llog|x al- log|» 4

=L ogX 84 c
g ot

2a

Theorem:
2
J'\/az— xzdx:%\/ & - x2+% siﬁl(§j+ (for xO (—a, a).

Proof:

X = a sin w%Tod ®F))ko dx = a cod do

Djx/az—xzdx=j\/a2— & sife ac® &
=ja\/1— sif @ acof @= %{ cé® od
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=azfl+ cos® cB=—é{6+—1sin ZB} c
2 2

2
=%{6+—;23in9 cose} c;iz[m sty % sﬁe}

2 2
:a_{sml(z}z 1_} :
2 a a a

2
:%Sin‘l(—xj+—z\/ &-xX+c

a

Theorem:
2
j\/a2+ xzdngxl a+ x2+% Sinﬁl(l(j+ for xOR.
a
Proof:

X = sinhd @380  ©3))co dx = a cosi do

Dj\/a2+x2dx:j\/a2+ & sink0 acodh &
:J'a\/1+ sinf 6 acosh @= 24 coéA 6d

:azj'm&:_é[e+_lsinh@}+ (
2 2 2

0 +—;25inh9 cosh’)} + C

| 0+sinhey 1+ sink e}+ :

R 2
Sinh‘l(i(j+i( 1+i2} +C
a) a\  a

:a—;Sinh_l(—Xj+l;\/a2+ ¥+ C

a

N N,

I\J|m,\,
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Theorem:
2
j\/xz -a’ dx=%\/ X2 - & _a_2 Cosﬁl(i(j+ for x O [a, o).
a
Proof:

X = a cost eTod @F))ks dx = a sintd do

Dj\/xz—azdx=j\/a2 coshf- & asirth &
:ja\/ costf6— lasinB @i= sz' siki® 6d

= azj'%lce :_a[_lsinh B—e:|+ (
2 212

N|9’,\,
I

—iZsinhG cosld - 9} + C

_coshe\/ cosho- 1—9}+ c

[ 2
\/iz—l—COSh_l(l(j]+ (
a a

2
Jx%-a? —% Cosﬁl(i(j + 4

N|mN O|mN
o | x

N | X

Theorem:

ax

J'eax cos bxdx= (acosbx bsinbx)

a’+ b’

Proof: Let | =

j €™ cosbxdx= cos bf< B dx_[[ d(cos qx)axe }jx

eax eax
=CO0sS bx——j € bsinbx}— d:
a a

eax b
=——cos bx+—j & sinbxdx
a a

ax

X
:e—cosbx+—b[ sin bxg—j b cos bx— }x
a a a a
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ax

=——Cos bx+—2 & sin bxﬁz
a a a

2

b>) 1 . .
=1 1+= |=5e [acosbx bsin b
a a

2 2
:I(a +2b jz—ieax[acosbxk bsin bk

a a
eax
Ol= acosbx+ bsinbx+
a2 + b2[ 1(
Theorem:
ax
J'e sin bx dx= 1 (asinbx bcosh:
+b
Proof: Let | =

J'eax sinbx dx=sin b* & dx_[[ d(sinb*) % ax (

ax
=sin bxe—— bcos bﬁ ax
a a

:Ee""X sin bx—E é* cosbxd
a

a
X
:leax sinbx—E[ cosbxea——j £ bsinbxﬁ d}
a a a a

:leax sinbx——t; &~ cosbxizj' & sinbxc
a a a

:leax sin bx——t; &~ cosbxi2 I
a a a

a1
= 1+F ==e [asinbx- bcos b
a

2 2
:I[a l:zb jzg[asin bx- bcos bk

01=— [asin bx- bcos bk+

a’+ b’
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Theorem: jeX[f(x)+f'(x)]dx:eXf(x)+c
Proof:
jex [f(x)+f'(x)]dxzjeXf(x)dx+j & f (x)dx
=f(x)jede—j[d[f(x)]jexolx] dx+j & f (x)dx
=f(x)e* - j f'(x)e* dx+ j & f (x)dx= & f(x)}+ C

Note: je‘x [fO)—f'(x)]dx=-e*f(x)+c

Reduction Formulae

Q) 2357 ) 20

Theorem:
e n
Inzjx”eaxdx oond |, =—x"-—1,
a a
Proof:
S
I :jx”eaxdx = x"=—— - [=—nx""dx
a a
e n e n
==x" ——J'eaxxn'ldx=— X"=—1
a a a a
Theorem:
—-sin"txcosx n-
Inzjsin”xdx ®ond |, = ML
n
Theorem:

o2y ®Q WIPHI0

In:J'coé1 X dx e900e I

n n

Proof:
I, =Ico§“l x cos x d
=cod? xsinx—j sinx(n- 1)cd5? x{ sinx)c
=cod ! xsinx+ (n- 1j coS? x@ cds x)dx

=cod" ! xsinx+ (n- 1_f co%? xdx (n j) cds xi

_cost xsinx, n 1
- + n-2

@ 3D
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=cos ! xsinx+ (- 1), — (+ 1)}

I, A+n-1)=co$™ xsinx (- 1),

_cost xsinx. n- 1
- + n-2

o1, -
Theorem:
B q _tan"t x .
In—jtan X dx e90x0e I, = 1 [hn. @ W3PHI0
Proof:

I, :J'tan”'zxtan2 xdx:J' taf 2 (set x 1)dx

n-1
:jtan”‘2 xseé xdx—j taff 2 de 21X alo
n-1
Theorem:
o _—cot"*x .
I, —jcot X dx eond N = =15 @ SrHI0

Proof:
I =J'cot”‘2xcot2 xdx=j cot™ 2 x(csé x 1)dx

cot" x
n-1

)

=J‘cot”‘2xcs<,2 xdx—f cof 2 xdx -

Theorem:

_sed? xtan X, I

In:jsed’ X dx e9020¢ I, — e

@ SH)I0

Proof:
) =Ised‘ xdx:I seb? xset xc
=sed"? xtanx—j tanx(r 2)s8c® xsecxtanx

=sed 2 xtanx (- Zﬁ s€6? xtdn xdx

=sed? xtanx (- Zﬁ sét? x(séc—x 1)
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=sed? xtanx (- Zﬁ séc xdx (n ﬁ) SEé X

=sed? xtanx (- 2}|+ (& 2)L,

|,A+n-2)=sef™? xtanx (r 2)L,

sed? xtan X, I

ol =
n n-1 n-1"
Theorem:
In=J'csd‘ X dx eso0d I, = _CS@n ICOtX m %n—Z e So°)I
Proof:

I :J‘csd“2 xcsé xd

=-csd? xcotx—J'— cotx(n 2)csE® x( cscxcotx)i
=-csd? xcotx (n- 2] cst? xcdt xdx

=-csd? xcotx (n- 2} csE? x(cst x 1)«
=-csd? xcotx= (n- 2} cst xdx (n ?) c&?  x¢
=-csdZ xcotx= (- 2){+ (= 2)L,

l,A+n-2)=-cs€? xcotx (+ 2)|_,

—csd™? xcotx n- %
In
n-1 n-1"

Theorem:

I =I(Iog X)"dx e0206 | =x(logx)" -nl,_,. 0D S350
Proof:
1o = [(logx)"dx= x(log x)" - [ xn(log xJ"*= dx

x(logx)" = n j (log x)"™*dx= x(logx)'= n}_,.
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Theorem:

[ :.[sinm xcos' xdx @and

_sin™xcod™t x, -1

i | = [

) m,n m+n m+ n m,n-2

. sin™txcod"t x m-

i) 1= T 9 Semsw
’ m+n m+n™®

Proof: i)

Im,n:Isinmxcoé‘ xdx:I (si" xco%! x)cosxc

=sin™ xcod™ ! xsinx

sin™ x(n-1)cod? x£ sinx
j ( ) € ¥ sin x dx
codt xmsid™! xcosx

=sin™*xcod™ x+ (n- 1)

Isinmxco§‘2 xsirf xdx ryﬁ siff xcds x¢

=sin™! xcos"! x+ (- 1)

J‘sinm xcoS™? x(F co x)dx my],
=sin™! xcod"! x+ (n- 1j siff xco%? xd
(n—1)jsiri“ xco§ xdx mj ,
=sin™ xcos™t x+ (= Db o= (- D)= mi,,
= (m+n)l,,=si"™* xcod™ » (- L, -,

sin™?! x cod™? x, 1

=1 = [
e m+n m+ n

m,n—-2
i) Ton =_[sinm xcos' xdx
:jsinm’lxco§ X sin x d»

=sin™* xcod' x¢ cosx)—j [siff xncds! x
(-sinx)—cod x(m- 1)siff 2 xcosx} cosx)c

=-sin™* xcod™?! x- rj sif" xco8 xdx (m j'l) sih? xcds xcbs x
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=-sin™ ™ xcos"* x- n}, ,+ (M- 1)

J'sinm‘zxcoé1 x(t sif x)d:

=-sin™ " xcos™! x- nj, ,+ (M- 1)

jsinm‘zxcoé‘ xdx- (m- J:ﬁ siff xcds xo
=-sin™*xcos™t x= nf, o+ (M- Do 0= (M- D,
= (m+n)l, ,=-sin"" xcos™ x (M- L)} _,,

sin™ ™ x cod™?t X, _m- J]
m+n m+ n

= Im,n=—

m-2,n*
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EXERCISE — 6(A)

l. §,08 JBodod KeholSow

1. J‘(x3 - 2x% + 3)dx

Sol. j(x —2x%+3)dx= jx dx—j 2 dxt § dx:X—4—— X+ 3

2. IZX&dx

SO|J-2X\/_dX 2.[x3’2dx— X o= 2y ¢
52 "5

3. I\3/2x2dx

SOI.H 2x? dx:J- 2/3%%/3 dx

/12 — 5/3
21 |3(/—3)+C \/_ZG?')X

2 _
4. jz—i@LjdmeIDR\m}
2X
2
Sol [X X =[] X4 3 2 g
2X 2X 2 2X
X 3
jadx+zjdx——j d
:X—2+—x——log|x|+c
4 2

www.sakshieducation.com



www.sakshieducation.com

5, jl‘&dx on (0,)
X
Sol.jl_&dx: %—Iﬂdx
X X X
Lo
:Iog|x|—)((1/2)+c: log | x | 2 %

6. J'(1+E—%j dx on 1 O R\ {0}.
X X

ol f(1+2- Jax=[ o+ 4 - 4 <

:x+2log|x|+§+ C
X

4
7. j(x+1+ ijdx on R.

Sol.j(x + 1+4X2jdx = j xdx+ 4j 1+1x2 dx

X2
=7+4tan‘1 X+ C

1 2
8). || —=+ dx .
J- X Wx*-1
1 2
Sol.|| e -=+ dx
I X yx%-1

:J'exdx—J'%dx+2j L

Vx?-1
=& —log|x [+ 2log | %+ %— 1+
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1 1 1 1
Sol. + = dx + d
J‘(1—x2 1+x2jdx J‘1—x2 X J‘1+x2 X

=tanh?! x+ tan' x ¢

1 N 2
Vi-x2 1+ %2

10. j dx on (-1, 1).

1 2
Sol. + dx
I Vi-x2 1+ %2

1

_ 1
—jﬂdx+2j 1+ x?

=sin "t x+ 2sinfh? x+ ¢

dx

11" oy
Iog(1+tar12 x) - Iog(se(? x)
Sol.je dx——je dx

:j seé xdx = tark+c

.2
12.] SITX_gy
1+ cos X

j sin®X
1+ cos X

_j Sin’ x

dx=| tan® xdx
cos X I

:j (1+seé x)dx: X+ tarx+c
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1. §,08 JJEood KeholSow
1. j(1— x?)3dx

SoI.J'(l— x2)3dx:j (1- 3%+ 3x*— x8)dx

3.5 X
=x-x*+=x°-=+c
5 7

=3(2/x)- 2log | x r3i+ (
X

=6x/;—2log|x|—i+ C
3X

dx

3 j&+12

X

2
&+1 dx :J'—X+1+22\/7( dx
X

Sol. j N

= j%dx+j%+ ngd

:J-%+ %+2J- X3 2dx

1 2xY2
=log|x|-=+ +C

x (-1/2)
-Iog|x|—1—i+ C

x
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2
Sol [ B g = [ 9 Bxt 1y,
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2
J- (3x+1) dx
2X

d

2X

:gjxdx+ 3I dx+—;j—)1(dx

2
=g$+3x+—1log|x|+c
2 2 2
=9x2 135+ Liog | x|+ ¢
4 2

3Vx

Sol.j(zx_ljz dx = Iﬂldx

9x
4 4 1cd
:§Ide_§jdX+§j_x)(

_4x° 4
=——-—x+=log|x|+c
92 9 9

_4 .2 1
=—Xx"——=x+-=log|x|+cC
18 9 9

1 3
— —— |dx on (1,0
X T 2 (1,0)

dx

Sol. |

1

31
,—X2 _1dX+EJ’?dX

= 2% + 2 cosh? x+23+ (
X

1
-

%dx+ ZJ'
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7. j(se& X— cosx X )dx
Sol.j(seé X— cosxX X )d:

:J'seé xdx—j cosxdxj' % d

3
. X
=tanx-sin X+§+ C

8. j(secxtanxkg— % d
X

X

Sol.j(secxtan xkg— % d

:jsecxtanxdﬁ ﬁ%— ﬁ d

=secx+ 3log|xt 4% c

9. j(&—l_zxzjdx on (0, 1).

1-x° 1- x°

sm.j(&— 2 jdxzj&dx—zj N

X3/2

(3/2)

-2tanh? x+ ¢

:gx&—Ztanh‘l X+ ¢

10. j x> ~cos x+ dx,xJ R

4
Vx?+1

dx

Sol.f x3 —cos x+

4
VX% +1

:jx3dx—jcosxdx+ L}' !

X% +1

d>

X4
=7—Sin X+ 4sinh! x+ ¢
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Sol. |

cosh x+ dx,Xd k

x%+1

cosh x+ dx

x2+1

hxd
jcos X x+j =

=sinh x+ sinfi! x+ ¢

. 1
12. v[(S”’]h X+W} dX,

. 1
SOl.j(S|nh X+W} dx

= jsinh xdx+j

dx
Vx?-1

=coshx+ log(xt X — 1} «

(a” - b?()de
a‘ b

_paZ+ - 281
—j dx

a* [
2

jatbxdx Ia‘ B(d —2j

:j(‘g) dx+j($) dx-2[ dx

(a/b)‘ (b/a)
Iog(a/b) log(b/a)

www.sakshieducation.com
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14).J‘ser.2 xcsé xd: .

SoI.J‘sec2 xcsé xd: = I;dx

cod xsirf X

_J-sin2 X+ co$ X

=== “dx= dx+ dx=|sed xdx+ | csé xdx tanx cotx
cos x(Birf x J. co% X j S|ﬁ I I

1+cog X,
1- cost

15).[————

So |j1+co§ X Il+c—o§xdx

1-cos 2x 2sir? x

——jmdx+ J‘cot2 X dx

:choseé xdxr—zj (cst x 1yd

:J‘csc2 xdx—lj dx= - cotx=+ C
2 2

16. J'\/l— cos 2x d»

SOI.J-\/l— COS 2X d)@I\/ 2sif xd.
= J'\/Esin xdx = —/2 cosx+ C

17. | _ 1L 4a%onR.
cosh x+ sinh x

dx
cosit x- sinf x

Sol.j 1 d ZI( (coshx- sinh} dx = I cosh x- sinh x

cosh x+ sinh x coshx sinh)X coshx sinhx

:j(coshx— sinhx)dx sinhx coshx
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1

1+ cosx

18. j dx on

SOI.J- ! dx :I 1~ cosx X
1+ cosx (1+ cosx)( cosx)

_ [ 1-cosx) . _ 1 cosX
_I(l—co§ x}dx '[( sif x  sif de
= [es@ (x)dx- [ cscxcotxd

=—-cotx+cscx+ C
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EXERCISE — 6(b)

l. §,08 JJEoo KeholSow
1. jezxdx, xO R.

er
SOI.J-ezde:7+ C

2. jsin 7xdx,xJ R

Ccos 7X+ C

Sol.jsin 7xdx=-

1
m:E|og(1+ X )+ C
4. j2xsin(x2 +1)dx,xJ R

SO|.J-2X sin(x + 1)dx

Put x2+1=t= 2xdx= dt

j2xE§in(>@+1)dx:I sintde - cot# (

=-cos(¥ + 1)+ C

put logx= t= dt:1 dx
X

2 3 3
(109X gy = [ t= L+ c= 109X, ¢
X 3 3
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Tan 1x
6. >-dx on 10 (0, ).
1+ x
Tan 1x
e
Sol. dx
J-1+ x?
_ dx
uttan! x= t= = dt
P 1+ x°
eTan 1x
j dx = je[dt—é+C—é’” X4
1+ X2
7 J-sm(Tan x) dx. xO R
1+ x?
So Ijsm(Tan x)O|
1+ x°
puttan’® x= t= dX2 = d
1+ X

jm)dx jsintdt
1+ X2

= -cost+ t=- cos(tat X} ¢

j L ~dx on R.
8+ 2x

_1J~ dx

84 2x? _2 X2 + 22

:EG}tan‘l(i(} c=1 taﬁl(—xj+ C
2 2 2 4 2

Sol. j

9. j dx on R.
1+ %8

put x° = t= 3 dx= dt
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3x%dx _ ¢ dt
J.1+ x° _jl+ t?

=tan (t)+ C= tan* (X } C

10. [-—2—dx onR.

25+ 9%

Sol. [ ——

\25+ 9%

:gsinh'l(ij+ c=2 sinﬁl(§j+ C
3 3 3 5

11. |

ﬁdx on(1 j
Sol. jﬁ_ldx: de—x[lj

3

:cosh’l(Fng+ C= cosit (3x) ¢

dx = coshl(XJ+ C

0] /7
12. jsin mxcosnxd> on R, m#n, m, n &> &S Soagen

. 1 )
Sol: Ism mX cos nx dx= EI 25sin Mx cos NXx (¢

:%j[sin(mx+ nx)+ sin(mx- nx)d»

=%I[5in(m+ n)x+ sin(m- n)xJdx
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cos(m+ n)x-
2(m+n) 2(m= n)

_—1{cos(m+ n)x (m- n)>j
=— +Cos +cC
2 m+ n m- n

cos(m n)x

13. jsin mxsinnxd> on R, mZ n, m ,nev cﬁmé&é éogpege)o

Sol: jsin mXx sin nx dx=%j 2sin mx sin nx d

:% j [cos(mx— nx)- sin(mx nx)dx

:%j[cos(m— n)x— cos(mt n)x]dx

= sin(m- n)x— sin(m+ n)x
2(m-n) 2(m+ n)

_1| cos(m- n)x_Sirl (m+ n) ‘e

2 m-n m+ n

14. jcos mxcosnxd. on R, " n, m, nNew éwé&é éoa)?goo

1
Sol: jcos mXx cos nx dx EJ’ 2 COSMX COS NX

:% [[cos(mx+ nx)+ cos(mx.nx)]d:

:%j[cos(m+ n)x+ cos(m n)x]dx

S sin(m+ n)x-

1
2(m+n) 2(m= n)

sin(m- n)»

1[sin(m+ nx . (m- n)x}
=-= +sin +cC.
2 m+ n m-n
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15. J'sin xsin 2xsin3x d; on R.

Sol: Consider sin x sin 2x sin 3x

:%(Zsin X sin 2xsin 3x)

1 .
:E[cos(sx— 2X)- cos(3x 2x)]sin

1. :
= E[sm X COS X~ Sin X cos 5x]

1. .. .
= Z[Zsm XCOS X~ 2SIiNXC0S5)

1 . . . ‘
:Z[sm 2x—[sin(5x+ Xx)+ sin(x- 5x)

1 . . .
= Z[sm 2X—[sin 6x— sin 4x)]

1. : L
:Z[sm 2X—sin6x+ sin4x

. . : 1, . 1 :
O [sinxsin2xsin3x dx—[ sin2xdx—[ sin6xc
4 4

= —}cos 2x+i coS 6)&—1 COS 4%
8 24 16

1 [ cos6x cos4x cos 2}

4, 6 4 2

16. jﬂdx onlOR-{nm-a:n0Z}.

sin(a+ x)
Sol: J- .smx dx=jsm,(x+ a a)dx
sin(a+ x) sin(x+ a)

_,f sin(x+ a)cosa cos(x a)sin %x
- sin(x+ a)

:cosajr dx- sinﬁw) d
sin(x+ a)

=xcosa sina log|sin(x a}|
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1. §08 JIdEoo KeholSow

1. J‘(3x—2)”2 dx
Sol.Given integral :j’(3x—2)1’2 dx
Put 3x — 2=t 3 dx =dt
o2y L2
j(3x 2" dx—éjll dt

1t3/2
=333 C——(3x 282+ C

2. j dxonIDR\ 3
X+ 7

Sol. j?x 5

Put 7x + 3=t 7 dx =dt

J‘ld_li[
7X+3 70t

Iog|t|+C—— log| 7> 3¢ (

\lll—‘

log(1+ x) =
3. j—1+x dx on (—1,).

So IJ-Iog(1+ x)d

Put 1+x=t dx=dt

jlog(1+ X)dx: jlogtmt
1+x

= (Iogt)z +C=—;[Iog(1+ x)ﬂ+
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4), J‘(?,x2 - 4)xdx on R.

SoI.j(?;x2 - 4)xdx
put3x — 4= t= 6xdx= di

j(3x2—4)xdx=%jtdt

2 2 2
:EGI_+C:—(3X 4) +C
6 2 12

dx 1
5. dx on| ==
J-\/1+5x ( 5 j
dx
J1+5x

Sol. |

Put 1 + 5x =%: 5dx = 2t dt, dx =§tdt

J1+5x 5

:§t+C:—§\/l+ 5x+ C

d 2¢tdt_ 2
=g

6. j(l— 2x°)x?dx on R.
Sol. j (1- 25 )x2dx
put 1- 2X = t= - 6X dx= dt

[@-2x)Cdx= —%j tdt

2 M 2
v, . _-1 2x%) ‘C
6 2 12
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J- seé X

dx on | DR\{nn—E:nD Z}
(1+ tan xy 4

Solj se¢ x

| ————dx
(1+ tan xy

put 1+ tanx= t= set xdx ¢

J- sed x J- It_3dt

(1+ tan x)3
-2
:t_+C: —L+C: —;+ C
(-2) 2t 2(1+ tan x¥

8. jx3sin x*dx on R
SoI.J‘x3 sin x*dx
Put x* =t = 4x3dx = dt

jx3 sin x4dx=%j sin td

= —lcost+ C= 1 [cos& + (
4 4

[ dx on | DR\{2m+3—n nol z}
1+ sin xf 2
cos X
Sol. | ——————dx
J‘(1+ sin xY

Putl+sinx=t= cosxdx d
COS X dt
P s - O =|—
J.(1+ sin xY I £

:—1'+C:— 1 +C

t 1+sinXx
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10. j?/sinx cosxdxon [2nm, (2n + 1)t (n O Z)].

SoI.j?/sin X COS X dx

Put sin x=t= cos x dx =dt

j3sinxcosxd>cj§/_ﬂ]d'
4/3

=L ic=3pric=3(sinn+ C
(4/3) 4 4

11, j2xé‘2 dx on R.

SOI.J-er?‘2 dx

Let X =t= 2x dx =dt

j2xé‘2 dx:jé de b+ G B+
log X

€

12. [=—dx on (0,)

X

eIog X

Sol.j dx

X
1

Put log x=t= —dx=dt
X

|og X

jex dx= [ t= é+ C

=94 C= x4 C

X2

1-x8

13. | dx on | = (-1, 1).

X2

1-x8

SOI.J' dx

Put X=t= 3x dx =dt
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j x? dX_Ej dt
Ji-x 3¢

1, 1
==sintt+C==sin* (¢ C
3 3 (X r

dx on R.

2x3
14. | T

Sol.let ¥*'= 4xdx =dt

j1+x I1+t2

1.
=—tan?! t+ C== tan X ¥ C
5 5 (X 3

15j

dx
1+ x18

8

Sol. [_X B x8
ol. I1+x18dx_jl+(x9 2dx on R.

Put X=t= 9¢&dx =dt

8

j1+x _Il+(x9) j1+t

(I
=—tan® t+ C— “tant X ¥ C
9 5 (X ¥

€ (1+ X)
16. jco§ o dx‘on | OR \{x OR : cos(x€* )= 0}

e (1+ x)
o jco§ (x€ )OI

Put x & =t

(x[&+€&)dx=& (+ x)dx= d

e (1+ x)
G.l. =

co§(xé‘) _J- co% t Iseé td
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=tant+ C= tan(xJ& ¥ (

17. IL@de on | OR\{xOR:a+bcotx=0}, a IR, bz0.
(a+ bcotxf
Sol.
Gl _I csé X
(a+ bcotxf

Puta+ b cot x =t> —b cséx dx =dt
J' csé X dx = __lJ-_d'[: __1.[ 5t
(a+ bcotxy b’ ¢ b

4
1t 1 +C= 1 i C
b—4 = abf Ab(at+ bceotxy

18. jex sin€ d>on R.

Sol. € =t= €& dx=dt
jex sin & dxzj' sintd

=—cot+ C=-cos(é ¥ (

19. [31099X) 4 o (0,c0)
X
Sol. dex
X
1
put log x =t= dt = ;dx =dt

jwdx:jsintdt
X

=—cott+ C=-cos(& ¥ (
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1

xlog x

20. | dx on (0,)

Sol.j ! dx
xlog x

Put log X =t> dt = ~dx=dt
X

j ! dx:j—ldt: logt+ C= log(logx+ C
xlog x t

21, jwdx on (0,0), n# —1.
X
n
Sodex
X

Putl+logx=t~=> 1dx:dt
X

n+1
t +C

n
j—(1+ 199 %)” 4 = [t"dt=
X n+1

_ (@+logx)™ |
n+1

C

22, 222099y on (0,e0)
X

Sol. [0y,
X

Putlog x =5 dt = 1dx =dt
X

J-cos(log X) dx =

x jcostdi

=sint+ C= sin(log x+ C
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23. jcosfxdx on (0, )
1 dx
SOI.Iet\/; =t —dx=dt=> 2dt=—=
24x Jx

jCO&fi

dx = Zj cos tdx

=2sint+ C= 2sin/ x+ C

2x+1

24. j—d x on R.
X +x+1

So IJ- 2X+1
X2 +x+1

put ¥ + x + 1=t = (2x + 1)dx =dt

dx=|—

J- 2X+1 dt
X2+ x+1 t

=log|t|+C= log| X+ x+ 1} (

n-1
Cdx, where nOO N, a, b, ¢ are real numbers, # 0 and xOI1 O {x OR:x" # —%}
+

25. | b‘:(‘if

n-1

Sol. jbi:‘(+

dx

let b + C=t= nbX¥~ldx=dt, x"dx = n—lb dt

n-1
[ & Et —Iog|t|+d1
bx" + C nb nb

=@ 1og|bx" + c} k
nb
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1
26. jxlog x[log(log X)] dx on (1,%)

1
dx
xlog x[log(log x)]

Sol.G.I. j

Put log(log x)=t, i[—&dx: dt
logx X

J- 1 dx = dt
x log x[log(log x)] t

=log|t|+C= log|log(logx)t (

27. jcoth xdx on R.

Sol. sinh x=t= cosh x dx= dt

jcoth xdx= j% =log|th C

=log|sinhxh C
28. j dx on (—— ,—j
1-4x
Sol. [-——dx == [-—
1-4¢ 27 J1/2)?- %

1. 4 X
==sin C——sm 2xXH C
2 (1/2} 2 (2x)

29. |

4 on R
\J25+ X2

Sol. |

\/ZSTX jm—5|nh_ (XJ+C
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1

Solputx +2 =1, dx = 2t dt

j 1 dX:j 2tdt =2J‘ dt
(X +3N/x+2 t(t% +1) t2+1

=2tan! (t)+ C= 2tan’ { » 2¥ (

31.j 1 on|DR\{ﬂ[+(—1)“’—T:nDz}
1+sin2x 2 4

1 dx
Sol. aXx=|————
j1+sin2x Il+ 2tan x
1+ tarf x

= (1+ tar? x)dx - ] set xdx
1+tarf x+ 2tanx ° (+ tanx)

putl+ tanx= t= set xdx ¢

J- 1 dx = izt:—_l+C:— 1 +C
1+ sin 2x t t 1+ tan x
x% +1
32.[ —dxonR.
XT+1
1
2 1"'7
Sol: jx4—+1dx:j X__ dx
X*+1 x2+i
X2

{“ 1}
X2
1
{x —} +2
X

(-a’+ b’ = (a+t bY- 2ab

v/

Take x _1 =t then(1+i2j dx = dt
X X

dt

241 dt
0% k= SFvs

x* +1 2+2
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—itan_l _tj+ C
V2 V2
¥ — 1
1 Xy
=—tan + C
V2 V2
=L tant X° -1 +c
J2 Jox )

dx

33. | —————
j cos X + Sin2x

onIEIR/H(Zn+1)g:nD Z}D{Znﬁ Taﬁlé 0 ﬂ

Sol: J‘ dx - dx
" Jcodx+sin2x © cod x 2sinxcos

- (sin® x+ cog x) dx
cog x+ 2sin Xcos X

I1+tar12 X x=| seé xdx
1+2tanx B 2tan>

Let 1 + 2 tan x = t then 2 sex dx = dt

= sec xdx:% d

1 dl’

0 el ek
Ico§ X+ sin2x 2

1
="log|t|+cC
5 glt|

=%Iog |1+ 2tan x f «.
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34. jxll—sin 2x dxon IO [Znn—%n,mﬂ%j il Z

Sol: jxll—sin 2x dx

=I\/sin2 x+ cog x- 2sinxcosxd

= J'\/(sin x—cosx¥ dx

:j\/(cosx— sin x} dx
= [(cosx- sinx)dx

= [cosxdx-[ sinxd)
=sin X+ cosx+ C

ForxD{Zm—a—]T ,2m+]—1
4 4

[V1-sin2x dx= (sinx+ cosxy .

35. J\/1+ cos2x dx on [ {Zm—%n,Znn +%},nD Z.

Sol: j\/1+0052xdx=j ¥ 2cds x lc
=I\/200§ x dx

=\/§J' cos xdx+ ¢

=\/§sinx+ C

For xD[Zm—E,Zm +£}
4 4

COS X+ Sin X T 3
36).| ——dxonlO| 2nm——, 2m+— | , ] Z
) J 1+ sin 2x [ 4 4}
COS X+ Sin X
Sol: ———"dXx
I\/1+sin 2X

(cos x+ sinx)

Jsin? x+ co€ x+ 2sinXxcos;
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COS X+ Sin X

= dx
\/(cos x+ sin x¥

COS X+ Sin X
:j —— [dX
COS X+ Sinx

fdx+c=x+c

For xD[Zm—T—T ,2m+3—n}
4 4

sin 2x R,if [ap|b]
37. j—d on _
(a+ bcosxj | O{x OR:a+bcosx# 0},if |ak|b|
Sol: I sin 2x ZI 2sin X cos X
"~ 7(a+bcosxj (a bcosx)

Leta+ b cos x =t, then —b sin x dx = dt
:>sinxdx:—1 dt

b
Alsobcosx=t—a

t—-a
=> COS X=——
b

g, 2 ea)y

(a+bcosx§
_2[1 1
—_F IIdt_aJ? dt}
2 a
=——|log(|t)+— |+
= g(ltl) J
= —i_log |a+ bcosxf—}
b? a+bcosx
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dxonlO R- {(2n+1)g,nD Z}

38). secx
 (secx+ tan X3

Sol: | secx
"~ Y (secx+ tan X3

_ I secx(secx tan >&)
(secx+ tanxj

Letsec x +tan x =t

Then (sec x tan x + ség) dx = dt

= secx(secx tanx)dx

dx

0] secx
(secx+ tanxj

:j jt‘3dt-—

= i: 1 +C
2t 2(secx tan
39. | ax on R, & 0, b 0.
a’ si’ x+ I co$ »
Sol:

J a sin® x+ bzco§ >
03 Joro  COS X 3 KR0S

= [ SN sed xdx
a’.tarf x+ If

Let tan x = t, then séx dt = dt

O = [

a® sir? x+ ¥ coé x
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- Lot (_a tan Xj +cC.
ab b

40. .[ se@ X

Ja+ btanx

| O R\({xDR:tanx<—%}D{@T :n0d Z}]

a+btanx=t evFod

dx, a, b eo cﬁme‘é&é éogpege)o

AnNS. E\/a+ btan x+ C

dx
41. IOR\ :n0Z0fb +nmn02}).
jsin(x— a)sin(x b) on (fa+nm:n0Z0{b +nTt:n0Z})

Olj dx
Jsin(x-a)sin(x b)

_ 1 .[ sin(b— a)
sin(b—a)’ sin(x a)sin(x b)

_ 1 Isin{(x—a)— (x- b)}dx
sin(b—a) sin(x a)sin(x . b)

_ 1
sin(b— a)

J-{sin(x— a)cos(x by cos(x a)sinx ?hx

sin(x—a)sin(x- b)

= sin(é— a)j {cot(x~b)- cot(x- a)

B 1 Co i 1
=S a)[log |sin(x= b) |- log|sin(x a}#
1 . | sin(x— b}

= +C
sin(b- a) ‘ sin(x a[)
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42. | 1 dx onlDR\({ (anlm:nmz}m{m (2n+ 1)%[ 1 z}j

cos(x— a)cos(x b)

SOI.J- 1 dx
cos(x— a)cos(x b)

_ 1 .[ sin(a— b)
sin(a— by cos(x a)cos(x b)

_ 1 I sin(be—xTa)
sin(a— b) cos(x a)cos(x b)

1

" sin(a- b)

J-sin(x— b)cos(x a) cos(x b)sin(x
cos(x— a)cos(x b)

= e b)j{tan(x— b)- tan(x- a)) d:

:sin(a— b)[Iog|sec(x— b)t log|secx M

_ 1 |sec(x— 1)
sin(a— b) ‘ sec(x d)

43, J'\/1+ secx d>on KZn—%}n,( 2n+—$jn} . Z.

SoI.J'\/1+ secxdy= seC x- 1dx

secx— 1
sin X
tan x
J‘ _J' COSX _gx
vsecx— 1 / T cosx
COS X
sin X

= dx
J.\/cos %/ 1= cos X

Put cos X = & sin x dx = —dt

SR e
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RO
2 2
o
:—sin_1 _ 2 +C:—{12—'[+£—11
1 4
2
- 1 1)?
=-sin ~(2t- 1)+ C:——( t——)
4 2

= —sin_1[2cosx— 1+ «

1. I Sin 2x ——dx on IOR\(xOR|acod » bsih x €
acoé x+ bsif x

Sol.put acoé » bsifi x
(a(2cosx)t sinxy b(2sinxcosk) dx
=sin 2x(b— a)dx

sin 2xCdx= dt

1
(b-a)
j sin 2x y = 1 jgt

aco$ x+ bsin x  (b-a)’ t

log|t|+C
(b-a) glt]

1
(b-a)

log|acoé % bsiA x4 |

7 jl_tanxdx for xOI DR\{nn—’—T:nD z}
1+ tan x 4
_sinx

Sol.jl_ an Xy = IM dx
1+ tan x 1+ SIN X

COS X

COS X— Ssin X
:I—.dx
COS X+ Sin X
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COSX+ Sinx= t

= dt=-sinx+ cosxd

Il—tanx
1+tanx
=log|cosx+ sinx} C

dx=jﬂtt=|og|t|+c

3. j%"g’)‘)dx,xmm(o,oo)\{e”“:nmzy

Sol.Put log x =t dt = 1dx =dt
X

jwdx = [ cottdt= log(sint C
X

=log(sin(log x))+ C

4. Iex [tote dx,x] 0 R\{logm :rid] Z

SolPut é =t= & dx =dt

J'ex (ot & dx:J' cottdt log|sint
=log(sin€ + C

5. J'secx(tanx)se%: xd, on

2k + 1)t

ID{XDE:tanx;t for any kJ Z}WhereE:R/{w:nDZ}

Sol. tan x=t= seé x dx=dt

jsecx(tan X) SET xd;cj sett

=log tan(1[+£j+ C
4 2

=log tan(E+tarl Xj + C
4 2
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0. J\/sin x cosxdyon [2n, (2n+ L], n O Z.

Solt = sin x= dt = cosx dx
j\/siantosxdxsz_t dl=§ 2+ ¢

(sm x)3/ 2

7. Itan4 xseé xdx,x] [ R{(Zn;rl)n DZ}

Sol.tanx= t= seé xdx d

J'tan4 xseé xdx:j td

5
:t—+C (tanx) iC
5 {
8. [—=2*3  4x, xOIOR\[-4.1].

Vx2+3x-4

Sol. LetX¥ +3x—4 =t> (2x + 3)dx=dt

[ 2x+3 :I%:szc

X2 +3x—

=2Ux°+3x-4+C

9. jcsc2 x/ cotx dx orE Ogj

Sol.put cotx= t= - csé xdx= d

J'csc2 %/ cot x dx= —Ift d

= —%t\/f+C:——§cot(x)3’2+ C

www.sakshieducation.com



www.sakshieducation.com

10. jsecxlog(secx tan x)dxo@ gj

Sol.log(secx+ tanxF

(sec xltan x+ set x)dx . _
= =dt=sec x dx
(secx+ tanx)

jsecxl]log( secx tank dx J' t

t2

_ £ iC= (log(secx+ tan x)§ N

2

C

11. J.sin3 xdx on R.
Sol.sincesin 3x= 3sinx 4sif »

sin® xzi (3sin x— sin 3x
J-sin3 xdx:§J' sin x——lj sin3xd:
4 4

3 1
= ——CoSX+— cos3x% (
4 12

= 1 (cos3x— 9cosxr C
12

12. J.co§ xdx on R.
Sol.since cos3x= 4cos % 3cos
1
cos’ XZZ (3cosx cos3x)

jco§ xdx=%j cosxdn%j cos3xc

=§sin x+—1 sin3x+ C
4 12

1 . .
=—(9sin x+ sin3x C
12( *
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13. jcos xcos2xdon R.

SoI.costcosx=% (2cos2X cos
jcosx: costdx:%j (cos3x cosx)«
-1 j cosSxdx+—1 I cos xdx
2 2

sin3x 3sin X+
6

C

_l(sin\’sx
2

+sin xj+ C=

14. J'cos xcos3xdon R.

Sol.coschosx:% (2cos3X cos
1
E(cos4x+ COS 2X

jcos X cos 3x dx %j cos4x dx—; COS 2X

1(sin4x sin2X
== + +C
2 4 2

:1 sin4dx+ 2sin2X+ C
8

15. J'cos4 xdx on R.

2
Sol.cog x='(co$ xf:(wj

2

:%(1+ 2C0Ss 2% o8 2x)

:%(H 2C0s Zﬁmxj

::—;(2+4c052x+ ¥ cos4»x

= :_; (3+4cos2x cos4x)
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:}(3J' dx+ 4j costerJ' cos4xc)>

( S|n2x S|n4xj e

:3i2(12x+ 8sin 2x+ sin4)+ (

16. J‘x\/4x+3dx on (—%,ooj.

Sol.put 4x+ 3=t = 4dx= 2tdl

t? -3

dx=£tdt:> X=
2
2_
J'x\/4x+3dx=J-t—43Et% tdt

:%J'(t4 —3t2)dt=—;(£5— t3j +C

5/2
_ (4X;§) _é(4x+3)3/2+ c

17. j on{x OR:|b+cx k a}, where a, b, ¢ are real numbers 2 0 and a > 0.

m
\Ja? - (b+ cxf I dxb 2
e

Sol. j
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dx

18 | a® + (b+ cxy

e Ay

dx
19.j1+
1+ e-¢

ol % - j( < ]dx

:j(l—lfxé(de: x—log(l+ € W C

,XUOR

2

oj dx, xDIDR\{ }
(1+ bx)y b

SolPut a+bch:bdx:k:dx:%mt

2
J-X—dx :%J-b—dt

(a+ bx)2 {2

2 _
:%jt %Hfm
b t

1 2a &
1 a2
E t- 2a|og|t|—
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1 a
=F (a+ bx)- 2alog| & bx-f(a+ o) +
x2
21. J-\/mdx,xD(—oo,l)

Sol.Put 1- x= € - dx= 2td

X = (1- 2252 gt
j\/1—_x ] t

:2](1— 2¢ + t4)dt:—{ t—g §+t—2]+ C

=—2(m—§ (1- x)3’2+—; (1- x)5’2j+ C
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EXERCISE — 6(C)

l. §08 Jeodod KeholSow

1. J.xse@ xdxon | DR\{(Zn;Dﬂ: nis an integ%r

Sol.jxse@ X dx= x(tanx)—J. tan x d

=xtan x- log | secx+ ¢

-1
2. J-ex(tan X+ 2} dx, x O R.

1+x

Sol.

Let f(x) =tan™" x so thatf'(x) =——
1+x

0 Iex(tan_l x+1+x2)dx— & tan' x (( _fe [£(x) +f'(x)] dx = e?‘Ef(x)+C)

3. jlogxd on (0, ).

SOIJ-Iog dx = (Iogx)( j+.[ = dx

= —llog X bl C
X X
4, I(Iog x)?dx on (0, o).
Sol.j(log x)?dx = (log x)* x—j X[2log x[-])lz dx
= x(log x)? - 2[ log x dx
=X(log x)2 - 2( xlog x—j xldxj
X

=X(log x)2 —-2x0og x+ x+ ¢
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5. Iex (secx+ secxtanx)con | DR\{(2n+ 1)g:nD Z}

Sol.jex (secx+ secxtanx)dx *él seex

( [ €[ (x) +1'()Jdx =e*f (%) +c)

6. [€ cosxd onR.

Sol.I :jex cosxdx= & sinxj sinkl'’e ¢
=€ Binx+ & Dcosxj B0 cosx¢
=¢e* (sin x+ cosx)

21 =¢€* (sinx+ cosx)
eX
I :7(Sinx+cosx)+ C

7. jex (sinx+ cosx)d> on R.
SoI.J'ex (sin x+ cos x)d>
f(x) =sinx = f'(x) =cosx

DJ'eX (sinx+ cosx)dx €0sinx

8. j(tan x+ logsecx)e d on ((Zn—%jn,( 2n+—;jnj nd Z

Sol. f =log | sec x> beDsecE tanD
secx

=tanx

[ (tan x+ logsecx)é dx 60 log | secx| ( [0+ (x)Jdx =" (x) + c)
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II. Evaluate the following integrals.

1. jx” logxdx on (0,), nis a real number and nz —1.

Sol. j x"logxdx = (logx)> ™1 j XL g
g g n+1 n+ 1 X
_x"Hlogx) _ 1 . ony,
n+1 n+1
n+1(|OgX) Xn+1 +C
n+l  (n+17
Xn+1
= n+1)logx-1+ C
(n+1)2[( ogx-1
2. J.Iog(1+ x?)dx on R.
Sol. j log(L+ x? )dx = j 1.log(¥ ¥ )dy =
Iog(1+x )k— Ix 2xdx
X
2
—xlog(1+x) Zjl X 1dx
= xlog(1+x?)- 2[ dx+ 7 &
1+x

=xlog(1+ x?)- 2x+ 2tan® x+ C

3. [Vxlogxdx on (0,c).

SoI.J'&Iog xdx =

= IongEXS/Z——ijglzg}dx
3 3 X

x3/2 1/2
3 (log x) - j X “dx

3/2

2 X
log x ——+C
(logx)- 32

_2 312

=gx3/2Iogx—gx3/2+C
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4. J'e&dx on (0, ).

Sol. let/x =t=x =t2, dx= 2tdt

je&dxzzjtédtz % te- | b%
=2(te¢ - W C
=oxe™ - 2¢* + C

5. Ixzcosxdx on R.

SO|.J.X2 cosxdx= ¥ (sin x)—j sin x(2x dx
=x2sinx+ 2| x(= sin x)dx
=x2 [$in x+ 2[x cos x-| cosxdx
=x2sinx+ 2xcosx- 2sinx ¢

6. J.xsin2 xdx on R.

SoI.J‘xsin2 xdx=%] X(1- cosx)d>

[ xdx - fxcostd%

{ Bsml( S sm2xdxﬂ

sin 2x+— J' sin 2x d»

sin 2x—%c052x+ C
7. J'xcos2 xdx on R.

SoI.J'xco§ xdx:%I X(B cos2x)d:

1
—E[dexﬁxcostd)ﬂ
2
:1 X—+{x szx——l sm2xdx}
2| 2 2 2
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2
:X_+isin 2x—£j sin 2x dx
4 4 4

2
:X—+lsin 2x+%3 cos2x C

8. jco&Fx dxon R.

Sol.x =t? = dx = 2tdt
| :zjta’sostdtz 2(tsint] sintdt

=2(tsint+ cost} C

=2\/;Sin\/7(+ 2005/_x+ (

9. Ixse@ 2xdron | DR\{(anHl)g:nD Z}

Sol.jxseé 2xdx= @——21 tan 2xd

tan2x__1
2 2
tan2x 1
-—log|sec2x¥ C
5 14 gl ¥

Géllog |sec2xt (

10. J.xcot2 xdxon Il OR\{nrtnOZ}.
SoI.J'xcot2 xdx:j x(csé x 1)d:

:J-xcsc,2 xdx—j x dx

2
= x(=cot x)+_[ cotxdx—%

2
=-Xcotx+ Iog|sinx|—x7+ C

11. J‘ex (tanx+ se x)d:on |0 R\{(2n+ 1)1—2T :n0 Z}

Sol.f(x) =tanx= f'(x) = seé xdx
|=jex[f(x)+f'(x)]dx=eXf(x)+c:
=e* tanx+ C
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12. jex (1+le0ng dx on (0,00).

X

Sol.jex (1+x—long dx:j é‘( log x+—1j d>
X

=e“ logx+ C

dx
3. Im (a.> O) on R.

Sol:  x=atar exnFod. vP)) dx =asetd do

i dx . aseéo @
(x?+a®)® ’ (a®tarfO+ & ¥

. aseéd @ J-seztﬂﬁj
4(1+tar?e)2 8 setn

:%Ummj cos® @]

= 6+Esin29}
2
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14. [€* log(¢* + 5& + 6)d:on .

Sol: e +5&+ 6= (& §+ 5&+

=(e" Y +3&+ 28+ €
=g (& + 3+ 2(&+ 3
=€ +3)(e+ 2

[ log(é* + 5& + 6)d:
= j e log[(& + 2)(& + 3)]d>
=[€* log(€ + 2)dx+[ & log(e+ 3)d
(logab= loga+ logb

& =t oFod. @)k € dx = dt

O [e* log(é” + 5& + 6)dx
= [log(t+ 2)dt+ [ log(t+ 3)d

= log(t+2)t- | i dt+ log(t+ 3)t- | t+3 di

=t og(t+ 2)- j(wj dt+ thog(t+ 3)—](“%3)3_‘1 dt
=t bg(t+2)- [ dt+ zj_+ tlog(t+ 3)- dt+ tdt3

=tlog(t+ 2)—-t+ 2log(t+ 21 tlog(t+ 3y t 3log(t+ 3
=2log|(t+ 2) ¢ 3log | (& 3)+ 2t tllog(t 2)¢ 3)]

= t[log(t? +5t+ 6)]- 2t+ 2log | t+ 2+ 3log |+ 34

=e*[log(¢* + 5& + 6)l 2&+ 2log|et 2 3logje B

15. [cos(log x)dx on (0,).
Sol:  1=[cos(logx)dx= | cos(log x)U d
3¥),¢¢ u=cos(log x) , v =1 and using integrationdayts successively.

| =cos(log x)x- [ - sin(log x)1 xad»
X
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= xcos(log x)+ | sin(log x)dx
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=xcos(log x)+ sin(log x)1x | cos(log é 0K d
X

=xcos(log x+ xIsin(log x)—j cos(log x)dx

=x[cos(log x)+ sin(logx)} 1

0 21 = x[cos(log x)+ sin(log x)]

= | =§[cos(log x)+ sin(log xX)k ¢

0 [cos(log x)dr

& X+2
x+3)

16. j dx

X+2
(x +3)

x| x+3-1

=l {(x+3)2}dx
:J’ex 1 + (1)

X+3 (x+3)

Sol.jex dx

17. j ~dx on | DR\ {-1}

J‘|:X +1- 1}exdx
(x+1)

(x +1)°

sol J-(x +1)

J-i— ! 5 e dx
_X+1 (x +1)

(2
\x+1) (x+1)2

}e"dx

1
—

} & (xiajm

[cos(log x> sin(log x)#

( [ &£ 00 +F(0]dx = & F(x)+ c)

:(ijex + C:i+ C
xX+1 x+1

www.sakshieducation.com
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1. J.xtan_1 xdx, xO R

SOIJ'xtan xdx= (tan?! x)— j)@E—l— (o)

1+x°
_x?(tan”* x)__lj»(l_ jdx
2 2 1+ x?

_X (tan x) 1

(x tan ! x)+ C

2
2 (a1 -1
X“(tan x)__x+ tan X+C
2 2 2
(x*+1)

= tant x=2+ C
2 2

2. sztan"l xdx, xJ R.

Soljx tan ! xdx= (tan?! x)— j)?l
+ X2

dx

_x5(tan™ x)__lI X(C+ 1 X
3 3 1+ x4

x(tan X) 1J- x4 J- xdx
3 3 1+x?

_xtant x) X

+og |1+ 2 |+ C
3 6

3, jta” Xdx, x0 10 R\{0}
X

Sol. jtan de:J'tan_1 XX—12=(tarTl x(—;lj+ ;11+)1(2 d>

tan x 1 2xdx

X x2(1+ x?)
—1

__tan X+_l (—i— j(2xdx)
X 2 x2 1+x2
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tan X J-dx 1, 2xdx
2 1+ x?

_tan 't x

+Iog|x|—§1log|ll- R I C

4. J.xcos_l xdx,xd € 1,1

SOI.I xcos?t x

:cos‘lj xdx—j[dix [cos?t xj xd% o)

=—CO0S "~ X— — dx
1- x? 2
2 2
X X
=" cos? x+—j dx
2
- X
1- x2 —1
——cos x——J'

fie

2
—2cos X 2]\/1 >@dx+2jﬂd

2
X -1 111 1 .1 1 —1
=——cos x—=|=x - ¥ +=sint x+— sint ¥ ¢
2 2[2 2 2

=X cos? x=t w24t sl w ¢
2 4 4

5. J.xzsin"1 xdx;x0 1,1

SoI.J'x2 sin* x dx

-1 X3_1 3 1
=(sin x)? EIX \/1_7 dx

x3 . _;j X[1- (1- x?)] dx
3 1- %2

il 1J- xdx

312

+—1J- xy 1— X2 dx
3
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3/2
1d=x)"" Xz) +C
3 (3/2)€2)

3
=X gin? w1 1= 2 +
3 3

x3 2 1

=X i e YT X -=1-x)P¥?%+ C
3 3 9

6. jxlog(1+ X)dx, xOd - 1e0 )

Sol. j x log(1+ x)dx

2 2
X 1 X
=log(1+ x)| — [-= | ——dx
o ){2] 27 1+ x

2 2

X 1,1-(1-x%)

=—Ilog(l+ x)-= | ———dx
2 9 ) ZJ- 1+ x

2
_X Clpdx 1.
_7log(l+ X) ZJ- ” X+ ZJ- (1- x)dx

2 2
X 1 1 X
=—IJog(1l+ x)—=log(1+ x)+=| x— [+ C
5 g1+ x) > g+ x) 2( 2}

2 _ 2
=ulog(1+ x)+5—X_+ C
2 2 4

7. [sinyx dx on (0,).
Sol. Putx =t? = dx = 2tdt
=2[ t(-costy+| costdt

=-2tcost+ 2sin

= —2/x cosV x+ 2sin/ x+ C

8). jeax sin(bx+ c)dx, (a, b, cOR, b#0) on R.
Sol.

Let I= j e sin(bx+ c)dx

:eax(_m)j+_1] cos(bx+ c)& ad
b b
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_ ¥ [tos(bx c),

T:j ™ cos(bx+ c)ds

b
ax
__& " [kos(bw c) ¢ eaXDsinb—)*ﬁ——]1L sin(bx+ ¢)&0 & d
b b b b
e [tos(bx+ ¢) a gy . 3
=- +—e" sin(bx+ cfF— |
. 2 ( ) o2
2 X 2 2 X
a“ | _ a ax . a+b°, & ,
{1+¥]|——Tcos(bx+ c)kF & sin(bx c o2 | = 2 [asin(bx+ c)- b(cos(bx c
ax )
Ol=— 2[asm(bx+ c)— b(cos(bx c)}} €
a“+b

0. Iax cos 2x d»

SoI.J'aX cos 2x d»

=g« 3N 2X——21j sin2x0& logad:
a*in2x, logar y, .
= + a” (—sin 2x)dx
5 e )

_a‘sin 2%, log
2 2

a(aX Etos%x— —ZJ]' cos2xl’a logad:

_asin2x_ & logacos2x (log %q
2 4 4

(1+ (log a)ZJ = & [2sin2x (loga)cos2:
4 4

4+ (logay | = d& [2sin2% (cos2x)log:
4 4

_ 2@ [Bin2x+ (& Ologa)cos 23r(c

0l
(log a)2 + 4
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10. J-tan'l 3x=x dx
1-3x?

Sol.Put x =tan > dx = seét dt

U3
Then jtan’l{ix 3X2 ] dx
-3x

:jtan‘l 3tant- tart t se? td
1-3tarf t

www.sakshieducation.com

= [tan™ (tan3t)set tdt [3 tséc t

:3[tjse8 tdt—j{% (t] set t
=3[t(tant)- j (1) tan tdt]

=3(ttant- log|secth C

:3(xEtan_1 X~ Iogm)+ C

:E»X{tan_1 x—g log(t+ X )}+ C

=3xtan?t (x)—g log+ ¥ }+ C

11. J.sinh"l xdx on R.

Sol. J.sinh_1 xdx:j 1.sinht xd>

= x.sinh* x—j

L xdx
V1+x2.
=x.sinh L x——

j\/1+x

=x.sinht x—§2 B X+ C

=x.sinhi L x—v 1+ ¥ + ¢

il
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12. J.cosh_l xdx on [1, c].
SoI.J'cosh_1 XdXZJ. 1.cosht xd

Ans: xcosht x-+ ¥ - 1+ C

13. J.tanh_1 xdx on (=1, 1).
SoI.J'tanh'l xdx:I 1.tanR' xd

= J‘l.tanh_1 x dx

=x.tanh* x- xdx
jl_ X2

=x.tanh * x+1.[ —2X dx
271-x%2

=x.tanh ! x+% Iod = )?)+ (

www.sakshieducation.com
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EXERCISE-6(D)

l. §,08 JJEoo KeholSow
L [ ———

Sol.

2x—-3x° +1
dx

J-\/2x—3x2+1

sin®

> j\/2 co< 0

sin®

\V2- co$ 0

putcosb= t= —sirb @= d

Sol. [——

gl J— j\/(fz)

= —sin_l(\/tzj+ C=- sm'l(Cj;eJ +C

3. [ 0SX g
sin® X+ 4sinx+ 5

Sol. [, 0% gy

sin® x+ 4sinx+ 5

put sinx=t= cosxdx d

_ a  _

_J.t2+4t+5_j (t+ 2% +1

=tan ! (t+ 2)+ C= tan® (sin% 2} ¢
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dx
4, | ——
J-1+ cog x
Sol.j dx ZI sel dX:j set xd»
1+cof x 7 set ¥ 1Y tah x

Let tanx= t= seé xdx d

dt  _ 1. -af t
_It2+(ﬁ)2 22" (\/E}LC

1 —1( tanx
=—tan | —= |+ C
7 (%)
dx
5.
J-25in2 X+ 3co$ »
SoI.J' | dx :J- seé xdx
2sin’ x+3coé x ° 2tah %

Let tanx= t= seé xdx d

:J- dt :_1 dt
2t2+3 2 2
2

=2 tant @ +C
\F J3
2 -

2
1 -1(x/§tanxJ+C

=——1tan
2.3 J3

:itan_1 \/é tanx|+ C
J6 3
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j 1 dx
1+ tan x
SOI.J- dx
1+ tan x
_J- 1 dx—j cosxdx _ 1. 2cosxdx
1+ sin x sin X+ cos X 2[sin>er coS.
COS X

_1.[ (cosx+ sinx)} (cosx sin Xax

S L s

-1x+}mg
2 2

1
J‘1— cotxdx

1-cotx

sin X+ cos X

cos x= sin X
sin x+ COSX

| sinx+ cosxt (

X=I—1dX=IM

_CosX Sin x— coS)»

sin x

cosx) (cosx sin Xax

_1¢(sinx-
_EI

sSin X— cos X

__J'd _J'COSX'*' smx

—1x+élog
2 2

SIn X— COS X

| sin x— cosx# (
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1. §,08 JdeBodod Keholow

1. J\/l+3x— x2 dx

j\/1+ 3x— X dx:jxll— (x2— 3x)dx
Sol. 3, 9

[\t 3 d

W

(x—sj\/1+3x— X x—§
=\ 2 Bt Z 2 |4
2 8™ | i3
2

:(2x—3)\/1+3x—x2 13 (2)(— 3+c

+—S|n
2 13

5 J- 9cfosx— smxdx
4sin X+ 5cos x

Sol.j 9cfosx— smxdx
4sin X+ 5cos x

9cosx-sinx :A%( 4sin% 5cogx (B 4sinx 5cof

9cosx-sinx =A( 4cosx 5sinx (B 4sinx 5cof

3B0RHT° B I Hoessrod Toyr

9 =4A+5B and -5 =-5A+4
SDEBeToB FSoS
A =1,B=1.

0 9cosx-sinx = 4cosx 5sinx (1 4simx 5co
=1(4cosx- 5sink+ (L 4sinx 5co9yx

j9cosx— sinx I (4sinx 5cosx) (4cosx 55in(>&
4sin x+ 5cosx 4sin¥ 5cosx
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:jdx+j4cpsx— 53|nxdx
4sin x+ 5cos x
=x+log|4sinx+ 5cosxt (

—dXx
4cos x+ 5sin x

3 J- 2Cco0sx+ 3sinXx

Sol.Let 2 cos x + 3 sin x = A(4 cosx + 5 sin x) + B(sin X + 5 cos X)

JBOIHT® BINX , COSXRDE KIS o oy
4A+5B=2,5A-4B =3.

A B 1
+5 - 4 +5
T 35
A _ B _ 1
“15-8 -10+12 - 16 2!

28, 2

A — T
41 41

J- 2cosx+ 3sin de _
4cosx+ 5sinx

_23 2 r —4sinx+ 5cosx
— | dx

= - —dx
41 41Y 4cosx 5sinx

=2—3x——2Iog|4cos>& 5sinxt (
41 41

4 J- dx
" J1+sinx+ cosx

dx
1+ sin x+ cos x

Sol. |

dx

2 tan5 1~ tad X

1+ 2 2
1+tart > 1 taf >

2 2

sec X dx
2

1+ tar121+ 2tar3§+ ko taﬁl
2 2 2
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X
se¢ >
=[— 2 puttan’ = t= = sebX dx «
2+ 2tan— 2 2 2
= —|0 1+t C
~[2+2t I 9l |
X
:Iogl+tan§+c
5 |——
J-3x2+x+1
Solj -j dx
3%+ x+1 3(X2+X+j
_1J» dx 1 dx

=%Git _1{x+ (1/6)}

(/11/6)

1

:Tlta (6\7_1J+ C

6. J- dx

V5= 257 + 4x
J' dx
\V5-2x2 + 4x

5— 2% + 4x

= | x2- 2x—g} = —2{ (x— 1P - 1—%

2

2

= —2—(x—1)2 —Z} = 2[—;— (x— 1)2}
J-;dx
\/5—2x2 + 4x
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X+1

X —=x+1

Sol.
take x+1 :Ai( £ — x+ 5[+ E
dx

x+1=A(2x-1+ B

JB0RHT” 3B I Heasrod Toyr
2A=1 and B-A=1

:>A:1 and b=§
2 2

0 x+1 %( 2% 1D+g

E(ZX 1)+—2
£ <€(
'[ x+1 J- X2 —x+1 "
_1 (2x- 1)dx K
I -Xx+1 I x?—x+1
2 dx

X —x+1+§

L
3743
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7 . ..3 x>
=Jx%-x+1+>sinh?! 2 + C

NI

2

=Vx? —x+1+§sinh’l 2X_1j+ C

2. j(6x+5 6— 2x¢ + X dx
Sol.

let 6x+5= Add (6— 2% + >§

— 6x+5=A(1—-4x) +B
JEODHT® 5B I Kossston oy

6——4A:A—73

A+B=5

B=5_A=5+5=13
2 2

j(6x+5N 6— 2X + X dx
———J-(l 4XN 6- 2% + xdx+—\/6— 2%+ x b

3/2
__3(6=2X+x) 35 2[ /3 24 dx
2 3/2

i A 32, 13 72_ _12
2202 20 (7] (x-2 o

=—(6- 2x2 + x)3/2+

13
N
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13
=—(6-2x% +x)*/2+==
( 5
(Ax-IN6-2X+x 49 af dx ]|
16x 2 32 7

= —(6-25C + x)*'2 +i_2 (4x-1)

V6—2x2 + X+ 637 sin‘l( 4= 1)+ C

3242 7
J- dx
4+5sin X
SOl J- dx :J- dx

4+ 5sin X 2taré
4+5 2
1+ tarf =
2

puttaniz t= se%idi d=
2 2 2

—dx= 2dt _ 2dt

2
se@ X 1+t

B dt dt
G1.=2 _Zj4+412+10t
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2tan™ + 1
2

log|——5—
Z(tanxj +
2

E +C
3
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P S
2—-3Cc0s2X
SOI'J‘;dXZIL
2-3c0s 2X 1-tarf X
2-3F——F—
1+ tarf x

puttanx= t= set xdx ¢

=
1+t

Cpodt dt
o= _I2+2t2—3+312

1+ t2
1-t°
1+ t2

2-3

_J- d 1 dt
=|—=—==
52-1 5 tZ—(

1 \/Etan X— i
J5tanx+ 1

+C
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5. jx 1+ x - x2dx

SolLetx=A(1-2x) +B

BRI I8 I KoessroR Foyr
=-2A= A=-1/2, 0=A+B=>B=-A=1/2

jx 1+ x—x2 dx =

‘%I(l_ 2XW 1+ X— x2dx+—;[ 1 x- ¥ dx

:_1(1+X_—X2)3/2+_1j £5 2—()(—_1jzdx
2 3/2 2 2 2

32, 1

1
=-—(1+x-X
3( R

:_§(1+X_X2)3,2+ (2x- 1N 1+ x— ¥ L 5 _1[ 2% 1j+ c

8 16

6. j dx
1+ X)W 3+ 2x— ¥

dx dx
Sol. =
J (1+ X3+ 2x= 2 J @+ x)/(3- x)(1+ x)

Putl+ x =t% = dx= 2tdt

) otdt . 20t 2 dt
G'I'_j 2\/2 2 _J- 2] Z_It_?’ 4
21212 " t3/a-t /7_1
t
Put 2 -1= y? = > dt= 2ydy
t t
y

2
= t3d ———dy

GI—ZJ' _T_ —j y———y C

www.sakshieducation.com



www.sakshieducation.com

70—
4cosx+ 3sin x

Sol.j dx - dx
4cosx+ 3sinx 1—tan21 2tar3§

4

+3

1+ tan25 1+ tar‘?5
2 2

Put tan> = t= dx= 2dt:2
2 1+t
2dt
|=I 1+ t2 ZZI dt
4(1—t2)+ 3[Rt 4- 4P + 6t
1+t2 1+t2
_E dt __].J- dt
R CItH
2 4) (4
3.5
=11 log g é+C
22@ t— =
4 4 4
1 t—2 1, |ot-
=-—log +C=-—log +C
5 t+(1/2) 5 2t+

1 Z(tanx— 2)
2 L C
5

2tar¢+l
2
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1
8. dx
jsin x+\/§cosx

2dt
1+ t2

Sol.Lett = tan% so thatdx =

2t _1- t2

dt
21+t2
- I \/5(1—12) j\/_3(1 £} 2t

1+ t2 1+ 2

2
2 1/409‘*/_ \/5
INERE ‘ Y
BB

+C

t+

J3t+1

E +C=
I NETAEE t)

1|og—
2 7|J3-t

x/C_%tang+1

\/5(\/5— tangj

+C

0. [N
5+ 4cos2x
_ _ _dt
Solt = tan x= dt = seéx dx, dx = :
1+t
dt
| :j 1+ t2 :j dt
5+4(1- £) < 5+ 5+ 4 4¢

1+ t?

_I dt Lo (tj+c
t2+9 3 3
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- Liant (_tan Xj +C
3 3

10. IZS!nx+ 3cos X %x
3sinx+ 4cosx 5

Sol.

IZSinx+ 3c0s ¥ %x
3sinx+ 4cosx 5

Let

2sinx+ 3cosx+ 4 = (A 3sinx  4cosx5) +Bd£(3sinx+ 4cosx+ B+
X

2sinx+3cosx+4

= A(3sinx + 4cosx + 5) + 3(3cosx — 4sinx) + C

JEODHT® 5B I Kossston oy
3A-4B=2 & 4A+3B=3

A= g-1
25’ ° 25
4=5A+C
C=4-5A=453°=2
%5 5

2sinx+ 3cosx+t 4 = ;—i( 3sinx  4cosx ) 5?15(Scosx— 4siny) + é

2sinx+ 3cosx 4
Dj : dx
3sinx+ 4cosx 5

_18 x+—1 3cosx 4sinx
25 25’ 3sinx+ 4cosx .

2 dx
e
5Y 3sinx+ 4cos¢ !

:1—8x +?15Iog |3sinx+ 4cosx 5|

25
2 dx
+_j : ..(1)
57 3sinx+ 4cosx¥ 5
Let I=[_— dx
3sin X+ 4cosx E
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2dt

2
Put tanlz t= dx= 2dt2 I :j 1+1
2 1+t 3—2t+4(1+12)+5

1412 1+ 12

dt dt
=2 =2
I6t+4—412+5+ 5¢ I12+ 6t C

a2 2

) I(t+3)2 T Tte3

3+tar¢
2
(1) &S° HdEdosTe

I:1—8§( +?15Iog|33inx+ 4cosx 5-|-—4+ (

25 5(3+ tan%j

5-X

Sol: | ﬂdxzj' /ﬂdx
X=2 (x=2)(5-x)

:J‘ 5-x dx
V(X =2) (5-x)

9—X
= dx
J‘\/5x - x* =10+ 2x

5-x
= | ————dx

VIX=x*=10
Let 5=x= Adi(7x—x2 -10)+ B
X

= A(7-2x)+B
JEODHT® 5B I Kossston oy

oA=—1—A=1/2and 7A + B:5:>B:5—7A=5—g=g.
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0 5—x=1(7— 2x)+§
2 2

‘_I (7- 2x) 3 dx

— " ...
2° J7x 10 7x- ¥ - 10 @

Consider the first integral on RHS and suppose ¥x—10 = t= (7 — 2x)d = dt

0= I (- 2X) :_:Lj‘ﬂzljt_llzdt
27 [7x BTN
1/2

:%tTZ: t =v7x-x*-10 (2)

V7x-x —10_I (3)2_( _7)2
2 2

X_7
_ -1 5_._12)(_7
=sin 3 —sm[ > ]...(3)

2
0 From (1), (2) and (3)

8 X _ 2 3 (ZX 7)

—————dx=V7X-X"—-10+—=sin + (
J\/7x—x2—10 2 3
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1+ X ,
12. | deon(—ll,
sol: [ [F Xax=[ [ X g
1-x 1-x
1+x xdx
=
(- 2x)dx
=sintx-=
lel X2
=sin ' x-vJ1- ¥ + ¢
dx
3 on (-1, 3).
J‘(1—x)\/3— 2x— X ( )

Sol: Putl-x=1l/tx= 1—%

Odx= +—2dt
t

2
Also 3-2x-x° = 3—(1—%)—(1—%}

el
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Sol.

15.

Sol.

16.

Sol.

www.sakshieducation.com

J' dx
(x+2)4/x+1

J' dx
(x+2)vx+1
X+1 = 908 B0

dx = 2tdt ,x+2=1+f
2t

G.|.=jmdt

=2 tan't+c= 2tan*v/x+ *c

J' dx
(2x+3)Vx+ 2

X+2 =t 908 2080

dx = 2tdt and 2x+3=2t-
G|.=j22—tdt=2j412dt
(2t - 1)t (\/5 t) 1
1 pgY2 el
V2 T2 t+1
1 \/2x+4 1C
J_ S+ a+1

c

J' dx
(1+ \/;)\/x— X2

I dx :.[ dx
(1+\/§)\/x—x2 (1+\/;)\/;\/ﬁ

X=sin’t = dx = 2sirt .cosdt

—j 2sint .cos dt :Zj ! dt = 2 tart - set)+c

1+ smt sint .cos 1+ sint

:ZJ' 1_ dt = 2 tart — set)+c
1+ sint
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Sol.

18.

Sol.
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dx
I(x+1)\/2x2+3x+1

dx
I(x+1)\/2x2+3x+1

x+1 :%: X :$and dx=t_—21dt

_ -1
I\/2+ZZ—4t+ 3- 32+t2

= I—dt—Z\/ ~t+c
:2/2_ 1 teo= /2x+1+C
x+1 X+1

I x/mdx
I \/mdx =

dt

X 4
:J.\/ef_éldx_j\/ex _4dx
=xi2

=2Je-4-4f = dx

N

=2Je -4+ 4j—o|X/2 —dx
1 4( —x/2)

=2Je -4+ 4J’—de_X/2 x
1—(2e‘x’2)2

=2\ -4+ 4sin* 2% +¢
x/2
= oo -4+ dtant 22 ic

1-4e™

=2\e -4+ 4taﬁli+c
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20.

Sol.
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J' 1+ secxdx

J\/l+ secxdx = I ‘ /1+ COSde :j
COSX

2c0g X
2de
1-2sirf =
2

\/E.cosx 1x/_2 cos
:j 2 dx=2 —dx

] e

=2sin* (\/_2 singj +

1
j v dx

1
I v dx

‘_I 1+ X2+ 1= %°

ZEI 1+ x* 1+ x*

:EJ' 1+ x? 1— dx
2 1+ x* 1+x

—j 1 (004

N~

x-1 x+1-2
log—=X +c

X

N

1 tan_lx—l £ x+l—\/_2
2 2 x+1+\/E
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EXERCISE — 6(E)

I. Evaluate the following integrals.

j (x —1)dx
(x-2)(x-3)

Sol.

(x-) _ A . B _A(x-8)+B(x-2)

= = x-1=A(x-3)+B(x-2)
x-2)(x-3) x-2 x-3 (x= 2)(x= 3)

D0 DE HoeaseOD ﬁso‘)rw

(x-1) _ —1+ 2
x-2)(x-3) x-2 x-3

DJ' (x —1)dx :J'( —1+ 2 jdx
(x=2)(x—-3) Xx-2 x-3

==2log(x- 3)- log( x- I + ¢

0 [ X 4
' j(x+1)(x+2)2 X

x2 A B C
=+ —+

Sol. 5 = S
(X +1)(x+ 2) X+l X+2 (x+2)

= x2 = A(x +2)%+ B(x +1)(x + 2)+ C(x+ 1)
Putx =-2in (1)

(~2¢ = A() + B(0) + C(-2+1}> C = —4

(1)&° x = =1 gS8EDoST™

(<1 = A(-1+2f + B(0) + C(0)=> A =1
(1) &° X* 565 om0 Poym
1=A+B=B=1-A=1-1=0

x2 _ 1,0 -4
(X+D(x+2 X+1 X+2 (x+2)
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2

Jo
(Xx+1)(x+2)

1 e 1
—Imdx 4J-(X+2)2 dx

:Iog|x+1|—l(x_+12j

+C
2

4
=log|x+ 1|+
gl I v

X+3
3. J.—(x —1)(x2 1) dx

X+3 A Bx+C
+

Sol.Let = 5
(x-D(x“+1) Xx-1 x°+1

— (x+3) = A(X% +1) + (Bx+ C)(x—1)...(1)

(1) X = 1 HBEDoST

Then4=A(l+1)+G>A=2

(1)s° x = 0 HAEBosm

3=A(1) + C(=1)
>A-C=3=C=A-3=2-3=1
(1) & X° 06 s Poym
0=A+B=>B=-A=-2

X+3 _ +2 +—2x—1
x-D)(x*+1) (x-1) x>+1

J- X+3
(x-1)(x* +1)

1 2 1
:ZIX_ldx—.[ijldx—.[X2+ldx

=2log|x- 1} log| %+ 1t tant () ¢
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j dx
(x* +2%)(x*+ b?)

Sol. r8g D) 00C

1 _ 1 11

j dx
(x*+a%)(x*+ b?)

o1 [ o1 1
" 0% -ad) .[(X2+a2)dx J- 2+ bz)dx}

:% Etan‘l(zj 1 tan‘l(—xﬂ +C
(b°-a“) a a/ b b

d
5, jex +X62X

1 1 _( 1 1 J
Sol. = =| —-——
S+ EwmE)lE 1%

1 1 1
D.[ex+e2xdx:.[gdx—j 5 édx

(aXau [ €
—je dx J'ex(1+é()dx

:je‘xdx+jé‘ W) |,

e 1+ &
eX

1+ €

ax

= [edx-[1dx+ |

X

e
= ~Xx+log |1+ & F C
- gl t

=-e" +log(l+ & ) log(® ¥ Cf x log®

=—e "+ Iog(“xe?( J +C

€
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j dx

(X +1)(x+2)

Sol 1 _ 1 1
(X+D(x+2) x+1 x+2

dx
j(x+1)(x+2)_jx+1 jx+2

=log|x+1|- log|x+ 2 (

X+1
X+2

+C

=log

7. j exl_ 1dx

www.sakshieducation.com

SOlj Xl 1 —(é( 1) I é dx IdX
X -

=log(e’ - 1)- x=
eXX—J‘_'_C
e

1
8. [———5d
J @-X)(4+ X®) §

=log

Sol.Let 1 _a

log(é — 1) log&+ ¢

Bx+C
+

(L-x)(4+ %) 1-x

4+

S 1=A@l+X)+Bx+C)(L-x) ...()

Putx=1in (1)
1=A@4+1)=A=1/5
x=0in (1)

1=A@4)+Cl)=>C=1-4A=1/5

D0 DA eSO ffe)am

0=A-B=B=A=1/5
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B
1 :(}j 1 . \5 5
1-X)(4+ x?) 1-X 4+ X2

5
1( 1 j 1 X 1 1
== += +=

5\1-x 54+x2 54+ %2
D.[;de:—l —1dx+—1J' X dx+—1J' L ax
A-x)(4+x%) 5'1-x 5 4+ 5 4+ X2

1 1d+1 2X 1

1
=-=|—dx+— dx+—J dx
541-x  10° 4+ x2 A+ X2

1 1 1.1 _4( X
=-Zlog|1- x |+—= log |4 X F=0 tant|— |+ ¢
c gl I10 gl %52 (2}

1 1 1 _1( X
=—"log|1- x|+ log |4 % }— tant| = |+ ¢
Llog|1- xf+ L log |4 £ b (zj

2x+3
9. |w————dx
J-x3+x2—2x

2x+3 _ 2x+ 3
L x(X%+x-2) X(x+2)(x-1)

2x+3 A B C
=+ +

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

= 2X+3= A(x+ 2)(x— 1)+ Bx(x— 1)+ C(X)(x+ 2) ...(1
X = OaE0sm (1)

3= A(2)(=1) + B(0) + C(0}> A = —3/2
X = 10B&dosme

2+3=A(0)+B(0)+C(1)(3 C=5/3

X = —2HBEd>ocsr

2(=2) + 3 = A(0) + B(=2)(=2-1) + C(0)
— -1=6B=B=-1/6

2X+3 2x+ 3
U——3 =
X2 +x°-2x X(X+2)(x—-1)
23 1 5

X Xx+2 x-1
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2x+3 __ . 3¢1 1
J‘x 34x2- 2x - Ej;dx ESIX+2d +3x_—d

——glog|x|——élog|x+ 2&—2 log|x 1+ ¢
S08 DAFELLA N S0&

1. [—————

j6x2—5x+1

Sol.

6x*—5x +1=(3x—1)(2x - 1)

1 A B
= +

Let =
6x2—5x+1 3x-1 2x-1

=1=A(2x-1)+ B(3x—1)

rnnlem;:A(g—g:>A:—3

X :1:>1= B(E—lJ: B=2
2 2

1 _ 3, 2
6x2-5x+1 3x-1 2x-1

O

1 _ of Ox dx
J-6x2—5x+ 1dx— 3-[3x—1+ 2~[ 2x—1

:_Slog|zx—1|Jr2 log|2x 1

=lo
g3

ZX_jJ“C
X—
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j dx
X(Xx+1)(x+ 2)

1 A B C
=+ —+

X(X+D(X+2) X x+1 x+2

=1=AX+1)(x+2)+ B(X)(x+ 2)+ C(x)(x+ 1)
X = 0HdE>oesr
1=A1)(2) +B(0) + C(O=>A=1/2

X = —Rdg>owsmr

1=A()+B(-1)(-1+2) + C(0»> B =-1
X = —ZDE>osr
1=A(0)+B(0) + C(-2)(-2+1x C=1/2

1 1/2 1 1/2
+

x(x+1)(x+2)_ X Xx+1 x+2

1
[ —
X(Xx+1)(x+2)

1¢1 1 1 1
25 [ O Sl

log | x |- log | x+ 1&-2 log|% 24 ¢

N

3x-2
j dx
(X=D)(x+2)(x=3)
3x 2 _ A + B + C
X-D(x+2)(x-3) x-1 x+2 x3

IX—2=AX+2)(x—=3) +B(x—=1)(x —3) + C(xI}x + 2)
Putx=1

3(1) —2=A(1+2)(1-3)+B(0) + C(0)> A = _%

X = AEdose

3(3) — 2 = A(0)+B(0)+C(3-1)(3+2)> C = %
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X = —2DED0™

3(=2) — 2 = A(0) + B(=2-1)(=2-3) + C(0) — 8

—15B— B = 0
15
3x-2
(X=1)(x+2)(x—3)

gl 851 751
6 x-1 15 x+2 10 x :

j 3Xx-2
(X=1)(x+2)(x-23)

1
dx=-=log|x-1
) gl |

8 7
——log|x+ 2|+— log|x 3§ C
T gl I 10 gl s

j xX—4 X
(x =12 (x+2)

7xX—4 A B C
= + +

Sol. =
(x-1%(x+2) x-1 (x-17 (x+2)

= 7x — 4 = A(x=1)(x+2) + B(x+2) + C(x —1)..(1)
Putx=11in (1)
7-4=A0)+B(1+2)+C(»B=1

X =-2in (%)
7(-2) - 4 =A0) +B(0) + C(-2-1)> C = 2

(1) X draseesn oy

0=A+C=A=-C=>A=2

7x-4 2 1 2
(X-1°(x+2) x-1 (x-1f x+2

X—4 _ dx dx dx
Dj(x—1)2(x+2)dx_2'[X—1+J'(x—1)2 2J’x+2

=2|og|x—1|—(iJ— log | % 2F C
x-1
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. $0& LarswnOR 008

j ! dx
(X —a)(x=b)(x-c)

1 A B C
ol. = + +
(x-a)(x—-b)(x-c) x-—a xb x

_AX-b)(x-c)+B(x—a)(x—c)t C(x— a)(x b
- (x —a)(x- b)(x- c)

= 1=A(X-Db)(x—c) + B(x—a)(x—c) + C(x —a)}d) ..(1)
Put x = a, we get

1

1= A(a_ b)(a_ C):> A= W)

1

Putx=b,wegeB=————
(b—a)(c- b)

RBJGore C= 1
(c-a)(c- b)
1

] =
(x—a)(x=b)(x-¢)

1 1 1
_(a-b)a-c) (b-a)b c) (e a)e t
X—a X—Db X—C

O J' L dx
(X =a)(x=b)(x- c)

_ 1 )[ 1 dx +
(a-b)(a cy x a (b a)(b c©)

_[ ¥ dx + 1 J ! dx
X=b (c—a)(c- by x c

J‘ 2X+3
(X +3)(x° + 4)

2x+3 _ A +Bx+C

Sol. > = >
(X+3)(x“+4) X+3 x°+4

2x + 3= A + 4) + (Bx + C)(x + 3)
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x:—3:>—3:A(9+4):13A:>A:—1—:;
X2 mea?omﬁso‘)rw
_ 3
0=A+B=>B=-A=>
13
?od:awoéoi)ﬁv‘)rw
[~
3=4A+3C
3C:3_4A:3+1_2:M:_5]:>C:1_7
13 13 13 13
2x+3  _-3 1 317
(x+3)(x2+4) 13 x+3 1302+ 4)
J- 2X+3
(X +3)(x% + 4)

13

Xx+3 26'x2+4 13 x2+14

—3J- ax N 3¢ 2xdx 17, dx

_—§|og|x+3|+—6|og|>2+ 4{+— tan(g+ (

j 2x% +x+1 X
(X +3)(x - 2

2x% +x+1 A B C
= + +

Sol. =
(X +3)(x-2¢ X+3 Xx=2 (x-2Y

2¢+x+1=AKX =2+ B(x +3)(x—2) + C(x + 3)

X=2=8+2+1=C(2+3) =5E> C = 151

X = —3=> 18-3+1 = A(-5}= 25A= A = ;—2

X EasPR) ife)()m

2=A+B=B=2-A=2-18-34

25 25

J-2x2+x+1 16 dx , 34 dx 1 1
(x +3)(x - 2 25 x+3 P x—2 5 (x- 2F
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16

=__ + (
25

34
log|x+3|[+— log|»x 2
gl I 5% gl t 50 2)

dx
4. jX3+1
1 1

Sol.—5—= >
x*+1 (x+1)(X“—x+1)

1 _ A, Bx+C
x3+1 (X+1) x%-x+1

—1=A0 -x+1)+ (Bx+C)(x + 1) ...(1)

X = =1 PAEdosre

1=A(l+1+1)+(-B+C)0)
—3A=1=A=1/3

X = 02dEdHosme

1:Nn+Caﬁ>C:1—A:L%=

wln

X o6asPd ife)bm
0O=A+B=>B=-A=-1/3

1_1+—x+2
x3+1 3(x+1) 3|x°- x+1|

dx (1)

(I —x+ 2
J‘X3+1 d 3(X+1)+3(x2—x+1)

La-«+2:Ai1@2—xﬁQ+B=AQx—D+B
dx

90 DE HeaseOd S“v‘)m

2A = -1 and B-A =2
A= -1/2, B=3/2
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—x+2=_—1(2x—1)+§
2 2

((1) 200c
1 2x 1
==lo x+1—— —_ =
3 gbcdl x+1 I 2—x+1
:1|og|x+1|—E log| ? - x+ Lp=| a
3 6 2 1 2 \/:—3 2
X—=| +| —
)
X_l
1 1 1 _ 5
= x+1——|o X - x 1p-O= tamt 2 |+
=log|x+1|-= log| Fo5
2 2
%Iog|x+1|— Iog|>?— X+ 1#— tan (ZX_
5. J- Sin X cos x dx
cos x+ 3cosx 2
Sol.
COSX = t= —sinx dx = dt
j Sin X oS X j - tdt
cos X+ 3C0S ¥ 2 i
=—|———dt (1
It2+3t+2 1)
Let ! = t = A + B
t2+3t+2 (t+1)(t+2) t+1 t+2
S>t=At+2)+B(t+1) ..(2)

(2)S° t =-1 HAEdose

1=A-1+2>A=-1

t = -2 HAEdowsr

2=B(-2+1)>B=2
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t 1,2 .3

2+43t+2 t+1l t+2

O (1), (3) v 0d

J- Sin X cos X dx:—[ _—ldt+2 10@
cos x+ 3cosx 2 t+1 t+2

= idt_z i
t+1 t+2

=log|t+1]|-2log |t 2% (

dt

=log |1+ cosxt 2log|2 cos x|

=log |1+ cosx } log(Z cosg}+ |

1+ cosx

=log——=
J (2+ cosx)2

+C
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EXERCISE — 6(F)

l. 806 DAL SDHHOG

1. jex 1+ 52 )dx
Sol.jex(1+><2)dxzjé‘dﬁf £ & d

=eX+(x2[eX—2jxDé< dx)
:eX+x2Ee"—2(xDé‘—j g dx

=+ X - 2x0& + 28+ (

=eX(x?-2x+3)+ C

2. J'xze‘3xdx
2 .—3X
SoI.J'xze_?’de =X¢€ +—1J'e‘3x [Px dx
- 3
2 —3X —3X
__Xx% +_2 xe +—1je_3xdx
3 3l -3 3
2 _—3X
S X T i Ze¥ ¢
3 9 27
_e—3x

- (9x2+6x+ 2)+ C

3. Ix3eaxdx

3,ax
Sol.jxgea"dx: ar ——1j e (3% dx’
a

a
= x3eax_§J-X26ade
a a
3.ax 2 ax
=X€ —E(X © ——ifeaXZde]
a a a
3.,ax
=X€ ——25(2@“+—2jxtéaxdx
a a a

www.sakshieducation.com



www.sakshieducation.com
3.ax 2 ax X
x%e®  3x“e 6( xé
= - +— ——]]'eax Colx
a a

a a® &

_x%e™_3x%e™ 606 6 a

= —e+C
a a’ a’ a
eax
:—4[a3x3—3a2x2+ 6ax- §+ C
a
.
1. Ix” [ Xdx=-x"e*+ rj. X106 % dy 0 ooz
_ x"e™* _ 1
SO|.IX” (@ *dx= +I e X OnxX"™ dx
_1)

=—x"e *+ nI X108 X dx

2.1, :jco§ xdx esond |, :%co§_1xsin x+n—;1 [- o €9 ey

Sol.1, :J'coé1 x dx= :Icoé‘"l X COS X db
=cod"? xsinx—j sinx(n- 1)cd52 x{ sinx)c
=cod" ! xsinx+ (n- 1} co¥? x@ cds x)«
=cod"™ xsinxt (= Dh_,— (- D)

O1,@+n-1)=cod™ xIsinx (n 1)

_codt xsinx. n- 1
- n + n-2

In

www.sakshieducation.com



www.sakshieducation.com

1. In = [cot” xdx, N2 26 o parson wrgo tagod [cot’ xdx £ §2f 2080,
Sol.1, :J'cot” xdx:.[cot”_2 xCcof x

= I cot" 2 x[{csé x- 1)dx
=J'cot”_2 X[Es@ xdx- ),
__cot"x

- 1y
n-1 "

n=4= |4=—°°§X—|2

n=2= I, =-cotx- |, WhereI0=J'dx=x

I, =—cotx—x
cot® x
4=~ —(-cotx—-x)+C
3
_cot3x

+cotx+ x+ C

2. |n=J.CSCn Xdx ,N=2 £ o DorEsen Argo good

j cos eC X ) &5 &30 280,

Sol.1, :J'csd1 xdx:j cs@ 2 xcst xd
=csd 2 x cotx)kj cotx(n 2)csE® x(cotx)c
=-csd? xcotx+ (n- 2} csE2 x(cst x 1)«
=—csd 2 xcotx+ (M= 2)_,— (= 2))
l,@+n-2)=-cs¢ 2 xdcotx (- 2)_,

I _—csd’_zxcotx+ n-
n n-1 n-1"?

3 cs¢ x(kot x, 3

|
4 43

n=5— |5:
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csc xcot X J]
—_— +_

|, =
3 2 21

_ _ X
1= jcscxdx— Io% tané

_cscxlleotx ]]
[g=-————+—
2 2

__csé x(cotx_ 3
4

5

3.

Sol Iyn :J.sinm x cos' xdx

= jsinm'l x[{cosxJ' sin

——CSCXCOo
8

og|tan—
ofen]
tx+§3lo4 tan—j+ (

— AM —
Im,n—J'sm xcos' xdx eond |, =~

x dx

= jsinm'l (x)(cosx}' € sinx)d»

www.sakshieducation.com

sin™ ! x cod™?t X,
m+n

m-
m+

]]m_z,n 29 WIrEHBaw M2 2.
n

= —[sinm‘l(x)j (cosxJ' € sin x)dx

—j {%sinm'l(x)tj cod' (X)E sin x)d% d%

co (x)
n+1

sin™?!

(x)

:

—j{ (m-1)sin™ 2 (x) cos

co8™t >} %
———% d
n+1

il £ COSTO) . M1 s
= -sin™2(x) Y& n+1]T{3|n (x)cos" xco€ xid»
__sin™ () costt(x) (m- D, oo R
= == + 1 J'{sm (x)cos” x— sin™ (x)cos (x)}db
. m-1 1
o\ (;()ffgﬁ (), ::lIUsinm'z(x) cos' xdx—j si" (x)coS (x)d}
:_sinm_l(x) cos™ 1(x)+ m- II
n+1 n+1) m2n
_(m—ljl
n+1) ™"
a +(m—1j| __sif"™ (x)co§™ (x)+( m- 3'
m,n n+1 m,n n+ 1 n+ 1 m-2,n
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= (1'*‘ m_lj Im,n == Sir{n_l (X) COéH—l (X)+( m ]jlm—Z,n

n+1 n+1 n+
m+n _sim () codtt (x) [ m-
0 Im n=" + Im—2 n
n+1 ' n+1 n+1 :
1 . m-1 +1 m-1
Ol = sin™*(x) cog™ * (x _
m,n m+n( () ())"’(n_*_:JLnZ,n
4. J.sin5 xco$ xdx 20 €208 2080.
Sol.
| —sin™ ™ x[kod™? X, M1
m,n m+n m+ n m-2,n
= _sin® xcos x, 4
5477 g g 34
L= _sin® xco$ X, 2
34T T4

. 4 cos’ x
l14= jsm XCcoS xdx=-

sin® xco$ x 2
—“cos x

l3.4=

7 35
_ sin xcos x sif xcos x 2
lg == T 1 -2 22 T %09 x|+ C
’ 9 9 7 35
_sin® xcos x

= ———A'sin2 x[€0S x——8 cod ¥ (
9 63 315

5. [x"e™dx & o purste wrgo grood [ x°e™dx Lo $of moow.

Sol:Let I, = [x"e™dx

ax
e e
=x"—-[nX" 1= dx
a a
n_ax
x"e® n. ._
= ——jx” le®dx
a a
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n . ax
=28 N o tarede argo
a a
I3 = [x%>dx
x> 3
= —_|2
5 5
_x%”_3 xe*_ 2
- = =
5 5 5 5
3,.5x
— X e __3X265x+_6j‘ XSeSXd)<
5 25 25
3 .5x X X
SEOLRNI N xe"_ — dx
5 25 2 5 5
3 .5x 3,.5%x

Xe’ +—Xx°€e
5 25 125 625 5

Xe

6. [sin" xdx N2 2, o purssn rgo Tragod
[sin® xdx > g0 0.
Sol: Let I, =sin" xdx
= [sin"*xsin x dx
=sin"" x(- cosx)- [ (n- Dsiff? xcosx{ cosx)

=-sin" xcosx+ (- 1) sifi > xco xdx

==sin"* xcosx+ (- 1j siff? x@ sif x)d
=-sin"“*xcosx+ (- 1j sifi? xdx (r ) sih xc
=-sin" ™ xcosx+ (- Ll_,— (- 1)}

Ol, :1[(n DI, —-sin"*xcosx]
n

—sin"txcosx n- J[
= +
n n-2

—sin® x cos X, 3

. 4 _
jsm xdx= 2

1,

www.sakshieducation.com

_xe" 3 25x, 6 25x__665x+ _xe” 3 25x+_6
2

2 . 5X _

X"€

6 e+
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—sin® xcos x T— sin X cos X I’L}
= + +

4 4 2 20

—cin3
TSI Xcos> X——Ssinxdx+—?] dx+ ¢
4 8 8

-sin® xcosx 3. 3
= —_Sinxdx+— x+cC.
4 8 8

7. jsinm XCOS' X 0> £ © St RGO To0C.
Sol: I, = [sin™ xcos' xdx
= [sin™ xco$™ xcosxd:

u = co&x and v = sifix.

=cog"™? sm —j(n 1)co8 % x{ smx—fi d

:ilcoé“l x sif™?! x+( n_ljj sif™? xco& ? xd

m+ m+1

-1 ot xsinmt x+(n_1jj sif" xco§ ? x@ cos x)c
m+1 m+1

- 1 cod ! xsid™! w1
m+1 m+ 1

jsni“ x co§ ? x—j siff xcds xc¢

1 -1 .l n-1 n-1
=—— cos" xsin™* x+ ——
m+1 m+1’“’n 2 megmn

Dlm,n(1+n_1j: L cogt xsi™ X |nn2

m+1 m+1

+ a4 -
YT ALY L cog xsin™t x+
"\ n+l) m+1 mH

1
1l11,n—2

:>Im’n=

m+ 1 m+ 1

m+n 1
n+1

_ . n-1

cos" ! xsin™?! x+ ln,n—2j|
1 L

:m—+1[co§ txsin™t x+ (= D)o ]

is the reduction formula for

lmn = [SIN™ xcos' xdx.
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8. [tar® xdx , N2 2 & o parscen argo Tragod. [tan® xdx. Lo $20fKodw

Sol: Let I, =tan" xdx
= [tan"? xtarf xdx
= [tan"™? x(se€ x 1)dx

:J'tan”'2 xseé xde' taf 2 xd

_tan"t x
n-1

_In_2 .

l = [tan® x dx

_tarr X_,
5 4

_tam x_ tanx°’_I
5 3 2

ta x tanX tanx

= - + —|O
5 3 1

_tar x_ tan¥

+tan Xx— X+ C.
5

9. [sed xdx N2 2% o porsdn APgo Traod [sed X dx 20 $R0f K080

Sol: I, =sec" xdx
=[sed™® xse€ xd
=sed? xtanx| (n 2)s€t® xsecxtafx tanx
=sed? xtanx (n 2) séc? xtdn x
=sed? xtanx (n 2) sé€t? x(sécx 1)
=sed? xtanx (+ 2)j- (& 2)L,

=sed 2 xtanx (+ 2)[|- h, ]

=1,1+n-2)=sef? tanx (= 2)L,

_ 1 -2
=1, —n—_l[sed‘ Xtanx (n- 2),1_2]

=1 sed? wtane 72 1,
-1 n-1
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[sec xdx= gzi set xtanx > 5
4 4

1 31 1
=—sed xtanx—| = secxtank— ,
4 4| 2 2

:iseé xtanx+§ secxtan«—sj secx
4 8 8

1 3 3
:Zseé xtanXF?3 secxtam(E3 log | seeéx tanix |

10. 1, :J'(Iog X)"dx eod 1, =x(logXx)" —nl_; e STHEA

j (log X)*dx 2> S20f 8080,
Sol.l,, = J.(Iog x)"dx
= (log x)" x —j x[h[{log x)'”'11 dx
X

=x(logx)" - n j (log X)L dx
=x(logx)" -n0,_;

I, =x(logx)* - 405
1, =(xlogx)®-30,
I, =(xlogx)%-20

I, =xlogx-1lg, IO:Idx:x
I, =xlog x =X
I, =(xlog x)2 —2xlog x+ 2x
I3 =(x)(log x)3 —-3x(log x)2 - 2xlog x+ 2x
=x(log x)3 - 3x(log x)2 + 6X(log X)— 6x
1, =x(log x)* - 4(x)(log x)* - 3x(log x)? + 6x(log x)- 6x} C

=x[(log x)* - 4(log x)® + 12(log X} - 24(log x} 24} ¢
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SOLVED PROBLEMS

do¢s 60) DAFSVDV o*aaego&

1 1
X+=

1. j(l—izje[Hdex hint: x+1:t 0 PAZvo AnS. e( XJ+C
X X

1.

dx onl=(0, 1).

1
Vsin™ xv1- x?
Ans. 2¢sint x+ C

2. j , L dx & ore)od
asin x+ bcosx ®

Sol. a=cod, b=rsind @nod

Thenr=+a?+ ,00592%1 and siﬁ:$

asinx+ bcosx [Ico8 sin¥ rsbth cos

=r[cosB sin x+ sirb cosx¥ rsin(x0 )

1 1 1
[— T
asinx+ bcosx sin(*0 )

= % (csc(x+0))dx= ?1 Io% tan% (%0 ‘)r (

1
= log

Ja? + b

For all x(I I where | is an internal disjoint with {0—6 : n[0 Z}.

+C

tan% (x+0

2 J' 21 > dx for xO1=(-a,a).

a“—x
Ans. iIog ar j+ C
2a |a-
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4. Ieax cos(bx c)d: Qo E20F 8080

Sol. A= J'eax cos(bxt c)ds %S0l

A :eax{sin(bx+ C)}—J'aé"x{ sin(bx+ cﬂ ds
b b

21 ar ax o
=—e sin(bx+ cyBj & sin(bx c)d

ax - b bx
:%e sin(bx+ c)—%{ é‘x{%:}—j a?{—%‘}) d}+ £

zleax sin(bx+ c)kit2 & cos(bx e)éz A €
b b b
a’ a 1 .
1+F A:Feax cos(bx+ c)FE & sin(bx o) ¢

(@®+ b*)A= aé” cos(bx c} bE sin(bx ¢) ,

A=
a’+b?

[acos(bx+ c)}t bsin(bx c)} k

—_ C 9,
ag) ¢ k = a2+3b2 6 >3
By taking ¢ = 0, we get

ax

g
a‘ + b

—1 1_X -
5 [tan ‘/—1+de on (-1, 1).

Sol.Put x = co9, 6 I (0, mdx = —sinb db

J'eax cos bxdx= [acosbx bsinbx]

1-x _1-co® _ 2siRB /2. ,0
= = = tan? —
1+x 1+cod 2cos0 /2 y

1 |[1=X _ 0 )
tan 1‘/— dx= tanl‘/ tai— € sif
J. 1+ X J. 2 { x
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= _j tan’l( tangj (sird )@

=—%j913in909
=—%[6(—cose)— [ € co®)al+ «
=%(9cosﬂ— Sind J+ C

=%(xcos‘1 x—+ - x2)+ C

6. J'ex(l_smxj dx ,| OR\{2nm: n O Z}.
1-cosx

1-sinx _ 1-sinx

Sol =
1-cosx 2sir? x/2
1—23ir¢ coé ZSiF)é co)é
_ 2 2_ 1 2 2
2si? X 2sif > 2sif X
2 2 2

=Lese X ot
2 2
jex(l_sm Xj dxzj é‘(—l csB- co@ d
1-cosx 2 2

:J'eX [f(x)+f'(x)]dx where f(x)= - coé

=g f(x)+C=-¢ cotg+ C

L 2
7. ftan 1&_;) dx, | OR\ (-1, 1).

Sol.Let x = tan® = dx = seé0 do

2x _ 2tarm@
1-x> 1-tarf@

=tand®

tan’l(lzxzjz tan® (tan@ ¥ @+ n
- X
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www.sakshieducation.com

n=0if|x| <1
=-1ifx>1
=1lifx<-1
We havedd = 5 dx and
1+ X

1+ =1+taRB=seéO
_ 2X
0 Itan 1(1_ ij dx

= | (tan‘l(lz—xzn 1+ X )i2 dx
- X

1+ x

:j(ze+nn)jseée@

:Zjese89@+ mtj' SETO @ C

:Z(Gtane—j tard ®)+ m taf+
=2(0tanB+ log|co® + m ta+

=(20+ nm)tanB+ 2log cod +

=(20+ ni)tanB + log co80+
= (20 + nm) tanB + logsetO+

:xtan‘l( 2x2j_ log(1+ X }+ ¢

|
8. | «2 EXPIMSIN T X)) o) oo

\V1- X2

Sol. t =sintx, e

1

V1- X2

=1
| 2 exp(msin x), _ [e™ sir? tat

\V1- X2

= Iemt (1_ CZOS 2tj dt

X =sint,dt=

dx, for xJ (-1, 1)
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N A S
= Eje dt Ejé“ Ccos 2t dt ..(1)

Case ():m=0

L1
2 exp(msin X)dx

V1-x2

:%J'dt——;jcosmd& C

From (1) [x

zl_sm2t+c
2 4

_ sin" ! x
2

—%mnesmﬂxy-c

Case (i) :m#0

-1

From (1)jx2m)dx
N

:1 emt __1 ént

mcos 2t 2sin 2t
2 m 2m2+4( P&

mt
:e_(_l_ 1 (mcos 2t 25in2t)+ ¢
2\m m?+4

-1
e

il X(l (mcos(2sint x}— 2sin(2siit X >+1(

2 m m2+4

9. | dx4 40 EB0F 2020
3CcoSXx+ 4sin €

2 . 44 3tan(x /2 4}
Ans. —tan C
V11 [ V11

10. jcosx+ BSINXE 71 95 &0l om0

COSX+ sinx+ 1

Ans. —log|cosx+ sinx- 1} 2% 5Io}g

www.sakshieducation.com



www.sakshieducation.com

eX
11. (- dx onR.
Sol.t=1+¢"/2 = dt:% &/2 gy

x/2( e;(IZde

2
jelz 1dX 2,[ é(/2+1

=2 (t= Ddt_ 2]( jdt— 2(t- logty C
=2(1+ e"z— log+ &'? ) C

A1/3
12. j%dx 40 SR 8080
X

3
13. j(x+ jdx X> 0. 20 0820380
X

Sol: j(x +%)3dx:j{x3+x—£+(x+éﬂ dx

= [ x%dx+3[ x dx+ q—+ %(+

x*  3x® 1
——+—+3Iog|x|——+ C.
q 12 2x°
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14. j V14 sin 2x dx &0 €208 8020

Sol: j\/1+ 2sinxcosx d;

:j\/sin2 X+ cog x+ 2sinxcosxd

= J'\/(sin x+ cosx¥ dx

= [ (sin x+ cos x)dx
If Zm—gs X< 2m+3—;T for some il Z

= [~(sinx+ cos x)dx other wise

Dj\/1+25inxcosxdx:— cosx sin¥

If Zm—Es X< 2m+3—]T
4 4
=COSX—Sinx+c
If 2nn+3—ns X< 2m+E.
4 4

1

15. | (1—%) e(X+X) dX. > €20 @00
X

Sol: Let x+1:t then(l—izjdx: dt
X

Of (1—)(—12) e(ﬁij dx=[éd

16. j 1 dX 20 €000

Vsin™ xy/1- ¥

Sol: Letsintx =tthen dx = dt

1-x°

AT
N e

= [t 2t
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=2Jt+c=2A/sin® x+ c

X
17. Iﬁdx’ 20 S8 2030

Sol:  1-x="fover (0, 1)

wbyed —dx = 2tdt  x= 1-2t

X __((@-t®)2tdt
Dj\/mdx— I—t

O S B
=-2[ (1~ ty dt {t 3}

_ _2|: Tx- (1_ X)3/2:|
3

:2(1— x)?2-2/1- x+ ¢

18. j(xﬁjﬁ 20 S0 2020
Sol: x +4=f = dx=2tdt
DI dx :I ftdt _ J- 2dt
(x+BWx+4 7 (t2+1t  Ct?+1
=2tan* t+ ¢
=2tant ¢/ x+ 4)+ ¢

19. j%dx forx O 1= (-a, a).
a — X

. 1 1 A B
Sol: ———= = +
a-x- (a-x)(atx) a x at x

=1=A(a+x)+B(@a-x)

Putx:a,1:2a/é:>A:i

2a

Andifx:—a,thenZaB:i>B:2i
a
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1. dx

Dj%dx:— —+_1 ﬂ
a-—x 28’ a— X 24 &

1 1
=——Ilog|a- xpF— log|x at c
2a 2a

20. jL. 85 S0 2080

VX% +2x+10

Sol: X2 +2x+10=+ ¢+ 2x+ 1+ 9

= J(x+1? + 3

dx dx
| =
J‘\/x2+2x+10 J.\/(x+1)2+3°'

Take x + 1 =t dx = dt

:j at =Sinh_1(—tj+c
t2 +32 3

=sinh? (XTH) +C

(3]

21. ji. 40 2088080
5+4cosx

Sol: Put tan%z t = dx= 2dt

1+t
2
And cos x= 5
1+t
2dt
j dX :j 1+ t2
5+ 4cosx

2
544 20
1+1

www.sakshieducation.com



www.sakshieducation.com
2dt dt
= =2

= Z(EJ tan* (lj
3 3
X
tan—
:Ztan{ 2}+ C
3 3

22. dx 45 208050
3cosx+ 4sin 4 ¢

2dt
1+t2

Sol: tang =t= dx=

sinx= 5 and cos x 5
+t 1+t

DJ‘ dX
3cosx+ 4sinx ¢

2dt
1+t2

]
3(1—t2J+4( 2t2j+6
1+t 1+t
_ 24t
_13—312+8t+ 6+ 62
. 2dt
_I3t2+8t+9
2. dt

3 t2+§t+3
3
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2 dt
_Sj

(%)
3 3
t+ 2
:Eitan_l _3
311 V11
3
_ 2 o af3tr4),
_TlTan [ﬁj C. &

NG
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