Integration (Indefinite Integrals)

Q.1)

(i) I = [ sin?x dx (i) I = [tan®(2x)dx
(iii) I = [cot?(3x)dx (iv)] = [ cos?(4x)dx

Sol.1)

(i) I = [ sin?x dx
= %f 1 — cos(2x)dx

= %[x — —Sin(zzx))] +c ans.

(ii) I = [ tan?(2x)dx

[ sec?(2x) — 1dx

tan(2x)

=T—X+C ans.

iy = J cot?(3x)dx
[ cosec?(3x) — 1dx

_?1cot(3x) —-x+c ans.

(iv) I=[cos?(4x)dx
%f 1 + cos(8x)dx

1[x+w]+c ans.
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Q.2)

(i)I = [ sin3xdx (i)] = [ cos®(2x)dx

Sol.2)

(i)I = [ sin3xdx

if 3sinx — sin(3x)dx

: [—3cosx + L@X)] +c ans.
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(i)] = [ cos3(2x)dx
%f 3c0s(2x) + cos(6x)dx

1[3 . 1.
" [E sin(2x) + gsm(6x)] +c ans.

Q.3)

(i) I = [ tan3xdx (i)] = [ cot3(3x)dx

Sol.3)

(i) I = [ tan3xdx
[ tanx. tan?xdx
[ tanx. (sec?x — 1)dx

[ tanx. sec?x — tanxdx

= J tanx .sec?x dx — [tanx dx
puttanx = tin (l)...




sec’x dx = dt
oI = [tdt—log]|secx |

2
= %—log | secx | +c
Replacing t by tan x

1
I = Etanzx —log|secx | +c ans.

(i)] = [ cot3(3x)dx

[ cot(3x). cot?(3x)dx

[ cot(3x)(cosec?(3x) — 1)dx

[ cot(3x). cosec?(3x) — cot(3x)dx

[ cot(3x). cosec?(3x)dx — [ cot(3x)dx
put cot(3x) =tin (I)

. —cosec’(3x).3 dx=dt

cosec?(3x)dx = _Tdt

I = —%f tdt— %loglsin(Bx)I

= %tz —élog | sin(3x) | +c¢

Replacing t
I = —%cotz(Sx) — glog | sin(3x) | +¢  ans.
Q4) |(i)I = [ sin*xdx (i)] = [ cos*(2x)dx
Sol.4) |(i)I = [ sin*xdx

[ (sin?x)%dx

J (=522 e

= lf 1 4 cos?(2x) — 2cos(2x)dx

= 21+ 22 2c0s(21)dx

= gf 2 + 1 + cos(4x) — 4cos(2x)dx
lf 3 + cos(4x) — 4cos(2x)dx

sm(4-x)

I =2[3x+ 22
(i)] = fcos4(2x)dx

[ (cos?(2x))%dx
f (1+cos(4x))2 dx

2
= lf 1 + cos?(4x) + 2cos(4x)dx
= f 1+ HLS(SX) + 2cos(4x)dx

= gf 3+ cos(8x) + 4cos(4x)dx

Zsin(Zx)] + ¢ ans.




sin(8x)

1 4 .
= I—§[3x+T+Zsm(4x)]+c ans.

Q5) |(i)I = [ tan*xdx (i)] = [ cot*(3x)dx

Sol.5) (i) I = [ tan*xdx
[ tan?x. tan%xdx
[ tan?x. (sec?x — 1)dx

[ tan?x. sec?xdx — [ tan?xdx

[ tan?x.sec?xdx — [ sec?x — 1ldx
puttanx=t
..sec’ xdx =dt
I = [ t?dt — (tanx — x)
3
= % —tanx+x+c¢

I = %tan3x —tanx +x + ¢ ans.

(i)] = [ cot*(3x)dx

[ cot?(3x). cot?(3x)dx

J cot?(3x). (cosec?(3x) — 1)dx

[ cot?(3x). cosec?(3x)dx — [ cot?(3x)dx
put cot(3x)=t

-3 cosec?(3x) dx = dt

. cosec?(3x)dx = —%

1= _?1f t?dt — [ cosec?(3x) — 1dx

_-1t3  cot(3x)

=53 (—3 x)+c
I=%1cot2(3x)—%(3x)+x+c ans.

Q6) |I = [ sec*xdx

Sol.6) | I = [ sec*x dx
[ sec?x.sec?xdx
[ (1 + tan?x)sec?xdx

[ sec?xdx + [ tan?x.sec?xdx
puttanx =t

Sosecxdx =dt
tanx + [ t2dt

t3
tanx+?+c

tan3
I =tanx+T+c ans.

->»|Sin x and Cos x in multiplication with same power :-

Q.7) |(i)I = [ sin®x.cos?xdx (i) I = [ sin*. cos*xdx




Sol.7)

(i) I = [ sin?x.cos?xdx
[ (sinx.cos x)%dx

f@ﬂ@fw

2
= if sin?(2x)dx

1 [ 1-cos(4x)
PR — dx

= %f 1 — cos(4x)dx

I=§[x—@]+c ans.

(i)] = [ sin*. cos*xdx

[ (sinx.cosx)*dx
sin(2x) 4

J () ax
1 .

= Ef sin*(2x)dx

= = [ (sin?(2x))2dx

_ if (1—cozs(4x))2 dx

16
= éf 1 + cos?(4x) — 2cos(4x)dx
= éf 1+ H%S(SX) — 2cos(4x)dx

= Elsf 3 + cos(8x) — 4cos(4x)dx
sin(8x)

128

[=— [3X t— sin(4x)] +c¢ ans.

->|Sin x and Cos x in multiplication with different power :-
Q.8) (i) = [ sin®x.cos*x dx
Sol.8) |(i)I = [ sin®x. cos*xdx
= [ sin%x. cos*x.sinx dx
= [ (1 — cos?x).cos*x.sinx dx
put cosx=t
. —sinxdx = dt
sinxdx =-dt
I=—[(1-t)t*dt
= —[t*—todt
t>  t7
- -5 -5+
cos®x  cos’x
I:—[ T ]+C ans.
Q9) |(i)I = [ sin®x.cos®xdx (i)l = [ sin®xdx (i)l = [ cos”xdx
Sol.9) |(i)I = [ sin3x.cos’xdx




Sx.sinxdx

= [ sin®x.cos
putcosx =t
sinxdx =-dt
oI =—f (1 —-t)tsdt
= —[t>—t7dt

—t6 tS
= —+=+c
6 8

—cos®x . cos8x

6 8

+c ans.

(i)] = [ sin®xdx

= [ sin*x. sinxdx

= [ (1 — cos?x)?.sinxdx
put cosx =t

sinx dx =-dt

oI =—f (1 —-t»%dt

= —[1+t*—2t%dt

t5 t3
= —[t+?—2;]+c

cos®x  2cos3x

[ =— [cosx + — —] c ans.

3
(iii)] = [ cos”xdx

= [ cos®x.cosxdx

[ (cos?x)3. cosxdx
[ (1 = sin?x)3cosxdx

putsinx=t

cos x dx = dt
=1 —-t?3dt
[1—1t°—3t% +3t*dt

I
L
I
|
I
|
+
|
+
a

7 3 5
. 7 .7 3 . 5
= | = sinx — — sin x+gsm X+ c ans.
Q.10) |)I = [ cos”xdx
S0l.10)|] = [ cos”xdx

= [ cos®x.cosxdx

[ (cos?x)3. cosxdx
[ (1 — sin?x)3cosxdx
putsinx=t

cos x dx = dt
= -t?)3de
[1—1t%—3t% +3t*dt
t7  3t3  3t5

t————+—+c
7 3 5




. sin”x
I = sinx — —

. 3 .
—sin’x + Esmsx +c ans.






