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INDEFINITE INTEGRATION

ELEMENTARY EXERCISE

Sol.1 J.zx.exdx

2e)*d
:>j( e)‘dx = In2e

1+ cos? x

Sol.2 jl+ €0S2X

1+ cos? x
B S —
2cos?® x 2

1
= E(tanx+x)+C

1—tan®x

Sol.3 j
1+tan® x

cos? x — sin® x CoSs 2X
J.—dX:> J. 1

cos? X + sin® x

@-‘-

2%.e*

—+C
1+Ilne

1 j(secz X +1)dx

1
:Esin2x+c

1+tan? x
Sol.4 J. 3
1+cot“x
2 a2 2
sec” X 1-cos® x
cosecx COSs“ X COos” X
= tanx —x+C
e5/nx_e4/nx
—d
SOI5 J.e3in>< _e2€nx X
4
X" (x-1
L[ o [0 ax, [cax
x> — X x“(x -1)
. X_+C
3
SO|6 I(ealnx +exlna)dx(a>o)
a+l ax
jj(xa+ax)dx= + +C
a+1 Ina
COS 2X
Sol.7 J.ﬁdx
COS“ XSsin“ X

J- cos? X — sin? x
cos® X.sin’ X
= —(cotx+tanx)+C

X = J(cos ec?x — sec? x)dx

1+ 2x2
x?(1+ x?)

J[ 1+ x? x? }
5 5= |dX
x(1+x) x“(1+x7)

:j%dx * -|.1+1x2

Sol.8 I

1
dx = X +tan'x+ C

X .21
. 4c0s—.cos X.sin— xdx
sol9 | . >
= IZcosx(sin11x+sin10x)dx
:J.Zcosx.sinllxdx + J.Zcosx.sinIOxdx

= [[sin12x+sin10x]dx + [[sin11x+sin9x]dx

sinl2x sinl0x sinllx sin9x
== + + +C
12 10 11 9
Sol.10 [ ~2N%(2 4 25in2x)d
COS X + SinXx

2.(cosx —sinx) 2
COS X + sin x)“dx
:>J. (cosx +sinx) :( )

3.[2(cos2 X — sin® X)dx = 2.[ cos2x dx

= sin2x+C

Sol.11 I(S sinxcos® x — sin® x)dx

- Jsin x(3 cos? x — sin? x)dx

= Isinx(4cosz X—-1)dX = putcos x =t
s —sinxdx =dt orsin xdx = (—dt)

N J.(1—4t2)dt = t—%t3 +c

4
putt = cos X :>cosx—§ (cosx)*+c
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Sol.12 jcos x°dx

-180 n
= ICOS(ISO de= — sin (mxj +C

= sin x° +c
Sol.13 -[x(1+x)
1+x2+2x 1+X 2x
N TR dx
= I x(1+x2) = I{x(ler 2) x(1+x2)}

= I%dx * 2I1+1x2

X
Sol.14 sz+1d

dX = In|x|+2tan'x + ¢

1 (2x+1-1 1J‘2X+1 1 |ix
=2 2x+1 :2 2x+1 2x+1

1 1
= E |:X—E|n |2X+1|:|+C

sec2x -1

Sol.15 Isec 2x+1

1 - cos2x 1-cos® x
" dx ———dx
1+ cos2x = -[ cos? x

- J'(seczx—l)dx Stanx—x +C

SinX + cos X .
Sol.16 j—_dx(cosx +sinx > 0)
v1+sin2x
I SinX + COS X J-S|nx+cosx
= (cosx+smx)2 = Jlcosx +sinx|

sin X 4+ cos X
[Sinx s cosx g

COSX + sinXx
=X+cC

[ cos x + sin x > 0]

COS2X — CO0S2a.

Sol.17 -[ COSX —COS

2 2
:>I(2cos X -1)-(2cos oc—l)cIX
COS X — COS a.

I 2(cos? x — cos’ )
(cosx —cosa)
= 2(sinx +x.cosa)+cC

X = 2J.(cosx + cosa)dx

Sol.18

Sol.19

Sol.20

Sol.21

Sol.22

=

6
J.Xz ldx
X +1

upon dividing, we get

- ﬂ(x“ -x*+ 1)—(1+—2Xz)}dx

XS 3

= ——-—— +x-2tan'x+c
5 3

sin® x + cos® x
i xrcos'x

sin® xcos? x
= I(tanx. secX + cot x cosecx)dx

= secx—cosecx +C

J'x“ +x2+1
2(1+ x?)

x2(x* +1)+1 x* 1
= 200 21+ x2) :I{2+2(1+x2)}dx

3

1
= — + —tan'x+cC
6 2

J.\/l— sin2x dx

- jx/sin2x+coszx—25inx.cosx dx

= J. (sinx —cosx)? dx

= (sin x + cos x) sgn ( cosx —sin x) + ¢

sin® x + cos® x
e xoreostx

sin? x.cos? x

J‘(sinzx+cosz x)(sm X + cos? X — sin? x cos? x)d
sin® x.cos® x

_[ (sin® x + cos? x)? — 3sin® x cos® x
sin® x.cos? x

.[1—3sin2 X cos? X
sin? x.cos? X

= Hsecz x + cosec?x — 3 dx

=tanx—cotx —3x+C
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(Wx +1)(x? —f)
Sol.23 J. N x+x+\/_

put \/x =t=x=t=dx=2tdt

t+1)(t" -t)2t dt t(t+ 1)t - t
I( 1(t* -t)2t d IZZ( 1)(t - 1)d
- (E+t2+t) T t(t? + t+1)
2tk + D) (t-1) (2 +t+1)
dx — 3 _
J ©its D) 2[ (€ -yt
E —E +C:>ﬁ —X+cC
4 2 2
Sol.24 Isin"‘[%+5 —sinz(ﬁ+5 d
ol. 5t o || o
Ism 2n+ X sinTdx |~ sSin®A-sin’B
2 4 =sin(A +B).sin(A - B)
_i X X
= \/E.Z'COSE-FC:_\/ECOSE-‘-C
Sol.25 J- cos4x+1
ol cotx —tanx

I 2 cos? x.sin X cos x
= (cos? x —sin? x)

dx

J- 2 cos? 2X.sin X.cos X
=
cos 2x

. 1.
= Icos 2x sin 2x dx = EJ‘sm4xdx

-1
= — cos4x+c

8
Sol.26
Given:g' (X)) =x3,vx>0 & g(1)=1
g@#="?
put x2 =t Sogi(t) =82

= [o®a=[erdt S g0= 2 e e

Now,g(l):1:>c:§

64 +3

67
5 =9(4)= 5

3
4= ¢ B+ ¢ =

Sol.27 J‘{sinasm(x —a)+ sinzﬂg_ aﬂ dx

J~ 1-cos(x - 2a) dx

=sina J.sin(x—oc)dx + 5

1 1
= -sina.cos(X—a)+ —X— = sin(X—2a) +C

2 2

1 .
=5 (x—sinx) + ¢

Sol.28

sin2X + sin5x — sin 3x
J. dx

cos X +1— 2sin? 2x

dx

J. sin2x + 2sin x cos 4x
COS X + Ccos4x

I 2 sinx(cos X + cos 4x) dx —

—-2cosx+c
COS X + COS 4X

2 —
Sol.29 J[CO'[—ZXl— c038x00t4x} dx

2cot2x

sin4x

J- cos? 2x — sin? 2x
= 2 cos® X sin® x

COS 8X.COS 4x}
dx

ICOS4

Sin 4x [1- cos8x]dx = I

. 2sin? 4x dx

= 12cos4xsin4xdx = Isin8xdx

-1
— COosS 8X +¢C
=8

4y aind
S0l30 = | ———="dx(cos2x >0)

V1+ cos4x
(cos? x — sin® x
- | —F————dx
v1+ cos4x
I CcoSs 2X dx X
\/_c052x ~ cos2x > 0] = \/5 +cC
3 2
Sol 31 J-2x + 3X +4x+5dx
2x+1
= Upon dividing,
7 dx
X°+ X+ = [dX +
= I[ ZJ 2 Jox+1
3 2 3 7
=X v X i 2x e D npx+1+c

3 2 2 4
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(x? +sin® x)sec? x q
Sol.32 T X

(x? +1cos? x)sec? x
1+x?

dx

2 dx
:>J.S€C XdX—J'1 2 =tanx—tan'x+c
+

dx
Sol.33 IW

1 4 J
—_ in-1 —X
4J.\/7:>4sm (3 +cC
16
Sol.34 I—ZS e
Lopedx 12 (Z_Xj
:>4 275—)(2:4.5tan 5 +C
4
(3
:Etan 5 | +c
Sol.35 I dX:>upond|V|d|ng,
dx 5
dx + = =
3I 3 3x+2 — 3%t g Inkx+2+c
Sol.36 I1+S|nx

dx (1-sinx) 1-sinx
—. - —d
:>-[1+smx (1-sinx) :>.[ 052X X

= Iseczx dx — Itanx secx dx

=tanX—secx +c

Sol.37 IcosSx—cos?x
ol. 1+2cos5x
Zsm@sm—
2 2 dx
1+2[1 2sin? ij
2
Zsm@sm—sms—x
J' 2 2 2 dx
= [35m5x 4sin® SXJ
2 2

J.ZsinisinS—de _sin3x _sin2x +c
= 272 T3 2
J‘ 2 +3x?
Sol.38 " (1+X )
J‘ 2 +2%? x2
= xe@+x?) x2(1+x2)

e

J- (sin2x) — (sin2k)
sinx —sink + cos x —cosk

-2
dx = —1
1 X :| = » +tan' +c

Sol.39

dx

I (sinx + cosx)? —1—(sink + cosk)? +1
(sinx + cosx) — (sink + cosk)

= I(sinx+cosx+sink+cosk)dx

= (-cos x +sin x) + (sink + cosk)x+ ¢

x?+3
J—e ——adx
x°(x°+1)
x?+1 2
d
j-‘[XG(xz +1) i x8(x? + 1)} X

1201+ x8)
= I[XG XX A1)

1 20 +x)(x* -x*+1) 2

— - dx
= J[XG " x®(x% +1) x? +1

- HBXG +2x72 - 2x7* - x22+ de

3.2
5x°  3x3

Sol.40

2X¢
X8(X2 +1)

2
= —— —2tan'"x+c
X

Sol.41 jsinxcosxcos 2xcos4xdx

. % J.sin2x. €cos 2X.cos 4xdx
. 1 J.sin4x.cos4xdx
4
1 . -1
= |sin8xdx —
:>8 I :>64 Ccos 8x + C
Sol.42 Ixxln(ex)dx
1
= put x* =t = xlogx = log,t = (1 + log x) dx = ¥dt

:It.%dt:jdt =>t+C=x+cC
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