Integration (Indefinite Integrals)

Q1)

cos(2x)—cos(2a) dx f 1+cos(4x)

il=J (i) =

Cosx—cosa cotx—tanx

Sol.1)

(i)I _ f cos(2x)—cos(2x) dx
COSX—COSX
2,_1)— 20—
- f (2cos“x—1)—(2cos“a—1) dx

cosx—cosa
f cos?x—cos?a

cosx—cosa
(cosx+cosa)(cosx—cosa)
2f dx

cosx—cosa
I = 2[sinx + xcosa] + ¢ ans.

(i) =f 1+cos(4x)

cotx—tanx

2
f 2cos”(2x) dx

cosx sinx
sinx cosx

f 2c0s?(2x) d
- cos2x—sin2x X
sinxcosx

f 2sinx.cosx.cos?(2x) doc

cos2x—sin2x
sin(2x).cos2(2x
f (2x) ( )dx
cos(2x)

= [ sin(2x).cos(2x)dx
= %f 2sin(2x). cos(2x)dx
= %f sin(4x)dx

(=)

I = —%cos(4x) +c ans.

Type : Rationalize: [ ——dx, [ —

1+sinx 1+cosx

Q.2)

sinx

i) =/ dx (i)l = [

1+sinx 1-sinx

Sol.2)

(i) I'= f 1+sinx

Rationalize
1 1-sinx
= | X ——

1+sinx 1-sinx
B f 1-sinx

cos2x
Separate

1 sinx
I=] 2v o2
cos?x cos2x
= [ sec?x — tanxsecxdx
I = tanx — secx + ¢ ans.

dx




.. sinx
i) = ] ——
( ) f 1-sinx
Rationalize
_ f sinx(1+sinx)
(1-sinx)(1+sinx)
sinx+sin?x
= [ ——d
cos?x
Separate

= [ tanx.secx + tan®xdx
= [ tanx.secx + sec’x — 1ldx
I = —secx +tanx —x + ¢ ans.

Q.3) . _ cosx—cos(2x) - —1 |1—cos(2x)
(I)I = f de (II)I = ftan mdx

(i) I = [ tan~!(secx + tanx)dx

o [ osx(eostxml)
1—cosx
2cos?x—cosx—1
f—dx

1—-cosx
_ _f (2cosx+1)(cosx—1) dx
1—-cosx
- _f (2cosx+1)(cosx—1) dx
—(cosx—1)

= [ 2cosx + 1dx
= | =2sinx+x+c ans.

. —1 |1—cos(2x)
(i)l = ftan /—1+cos(2X) dx

2sinZx
2cos?x

= [tan™?!
= [ tan~!(tanx)dx
= [ xdx

2
X
I=7+C ans.

(iii) I = [ tan~'(secx + tanx)dx

= ftan‘l( L+ Sinx) dx

Cosx Cosx

_1 (1+sinx
- f tan ' ( COosx ) dx
= [tan! IHLH(%T—X)] dx

sin(;—x)




) 2cos? (%—)2—6)
[ tan (Zsin(g—g)cos(%—§)> dx
fran~t (cot (- ) ) ax
f tan~t [ean (% - (5 %)) ax

B
2 4 2

f%+§dx

2

v X
=[-+=+c ans.

4 2

Q.4) N T o— cos(2x) v [ cosx—sinx
(i1 f (cosx+sinx)? (i f 1+sin(2x)
1—tanx

(i) = |

1+tanx

Sol.4 N o cos(2x)
o4 (I)I_f (cosx+sinx)?2
_ J- cos? 2
- (cosx+sinx)?

f (cosx+sinx)(cosx—sinx) dx

x—sin“x

(cosx+sinx)?
f cosx—sinx

cosx+sinx
put cosxsinx=t
(—sin x + cos x) dx = dt
dt
t
log | t|+c

I =log | cosx + sinx | +c ans.

f cosx—sinx
1+sin(2x)
f cosx—sinx

(i) =

sinZx+cos2x+2sinxcosx
_ f cosx—sinx
(sinx+cosx)?
putsinx+cosx=t

(cos x —sin x) dx = dt
dt
t2
= f —1+c
t
1

= ] = —-_——+ 2 ans.
sinx+cosx

1-t
1 = ]

1-sinx

_ cosx
- f 1+sinx dx

Cosx




f cosx—sinx

cosx+sinx
put cosx+sinx=t

(—sin x + cos x) dx = dt
dt

=%
t

= | =log | sinx + cosx | +c

ans.

Q.5)

sin8x—cos8x

iI=]

N7 1
1-2sin2x.cos2x dx (i1 = f Jsin3xsin(x+a) dx

Sol.5)

8

sin8x—cos8x

(= f 1-2sin2x.cos?x

(4o N2 4,52
f (sin®*x)*—(cos*x) dx

(sin2x+cos2x)2—-2sin%x.cos2x

J- (sin*x+cos*x)(sin*x—cos*x)

sin%x+cos*x+2sin2x.cos2x—2sin%x.cos2x
(sin*x+cos*x)(sin*x—cos*x)

) dx

sin*x+cos*x

[ (sin®x + cosx)(sin?x — cos?x)dx

—J cos(2x)dx
—sin(2x)

= ——+4¢ ans.
2

(Y
(i) = [ mdx
[ 1

\/sin3x.(sinxcosa+cosxsina)

take sin x common

- 1

Jsin4x.(cosa+cotxsina)

= L

Jsinzx.(cosa+cotxsina)

f cosec?x

———dx
vcosa+cotxsina

f cosec?x

—dx
J/ (cosa+cotxsina)

put cosa + cotxsina =t

.. —cosec?x.sinadx = dt
—dt
cosec’xdx = —
Sina
1 de
sina ¥ Vt

= L xovi4ec
Sina

ol ==

1 n
[ =— EZ\/cosa + cotxsina + ¢ ans.

ween{1 = sin? X + cOs x}

[ (1)[—cos(2x)]dx woer{COS(2X) = cOS® x — sin® x}

Q.6)

sin(2x)
(a+bcosx)?

Ml=/[

1

(ii)] = f \/ﬁdx

Sol.6)

sin(2x)
(a+bcosx)?

iI=/




f sinx.cosx
(a+bcosx)?
puta+bcosx=t
.. =bsinxdx=dt
. —d
sinxdx = Tt
I -2 f CcoSx gt
b t2

-2 1 t—a

- 2l (5
-2 t—a

=l

-2 1 a
= )

= ;—i[log|t|+%]+c

I=;—§[log|a+bcosx|+ 2 ]+c ans.

a+bcosx

1

(i)l = [ ——dx
i

1—cos(§—x)
1
= [ ———dx
f Zsinz(g—;—c)

= \/%f cosec G_ E) dx

= i.logicosec G—g) - cot(%—g)i x(=2)+c

V2
T X T X
= —/2.log |cosec (Z — 5) — cot (Z — 5)' +c ans

- |Type: [ linear\/Lineardx,\;%dx, ) %dx

Put Linear =t or ?(Or) make adjustments

Q7) |()I = [ xvVx + 2dx (i)l = [ (7x — 2)V3x + 2dx
(i)l = [ 2 ax
(x-12)

Sol.7) |(i)I = [ xvx + 2dx
put x + 2 = t?
dx = 2tdt
oI =2[ x.Nt2tdt
2f (t? = 2).t. tdt

= 2f t* —2t%dt
t>  2t3
- 2[5 -] +e

1
replacing t by (x + 2)2




5

5
5 3/2
= 2 l(HZ)Z -2 (x+2) l +c ans.

Alternate Method: (adjustment)

I={xVx+2dx
= [(x+2-2)Vx+ 2dx

3
[ (x+2)2 —2vx + 2dx

5 3
S(r+2)r-2x2(x+2)2+c

(i)l = [ (7x — 2)V/3x + 2dx
put 3x + 2 = t2
3dx = 2tdt

dx = tdt
1=§f(7x—2)\/§.tdt
=2 [7(%)—2]1:.1:&

2_q4-
_ gf(n 314 6)t2dt

- %f 7t* — 20t2dt

2[7t5  20t3

- 5 -5+

1
replacing t by (3x + 2)2
2[7 5 20 3
ol =22Ex+2) -2 (Bx+ 23| + ¢

_ 2X+3

(i) = f _(x—12)

put x — 1=t
dx =dt

o= [ ZRdt

f 2(t+1)+3
tZ

_ f2t+5 dt

t2
Ji+Zae
t ot

dx

dt

210g|t|—%+c

I=210g|x—1|—%+c ans.

ans.

ans.

Q.8)

1

01 =) ™

Sol.8)

1

01 =) ™




Rationalize

Ya—Vx+b
I:f\/x a—x ”
(x+a)—(x+Db)

- f\/m—wﬁbdx

a—b

= ﬁf\/x+a—\/x+bdx

1 [2 3 2 3
- LE@+rar-Z@+by|+c

ans.
Q9) (x4-_x)% 1
(i)l =[] =——dx (i) = [ ——dx
x x2(x%+1)%
Sol.9) 4z
()1 = [ “=Fdx
take x* common
1
x(1-%)*
= [ dx
1\
= f( x’f) dx
put 1— x% =t
3 dx dt
—4dx1— dt = x_4 = ?
1= tsdt
5
Zltitc
5
4 1 \a
‘I=1—5( _x_3) +c ans.
(i = [ ———dx
x2(x*+1)%
take x* common
= [ ———dx
xz.x3(1+xi4)4
x5(1+xi4)4
Put 1 = ¢
X
—4 dx —dt
s Z S
1=2102de
5°
_ -3
= —[tadt
-1 1
= ? (t4 X 4)1+ c
_ 4 1)«
= < (1+x4) +c ans.
. 1 ..
Q10) |y =J ———dx (i = [

x(x™+1)




501.10) | () ] = [ Wl—xzdx

take x> common

=f1dx

= ]=—[==1+4c¢C ans.

(i = [ x(xrllﬂ) dx

take x" common

-1
Zlog | t1 -I;c
710gi1+ |+ ¢ ans.

xnl






