Chapter : 12. INDEFINITE INTEGRAL

Exercise : 12

Question: 1

Evaluate :
Solution:
i Given:
xn+1
J- x"dx = +c
n+1
J-x”'dx = 7 +c
C7+1
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=—+c
8
ii. Given:
xn+1
J- x"dx = +c
n+1
J-x‘?dx = A +c
=741
x—ﬁ
=—H+c
—6
iii. Given:

1
J-de =Inlx|+ ¢

iv. Given:
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J-x“dx= +c
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8
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=—+rc
3
v. Given
xn+1
J-x“dx= +c
n+1




2x
J-Zxdx=—+c
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vii. Given:
xn+1

J- x"dx = +c
n+1

2

2 x3+t
J-xﬁd;»c:z +c
§+1

3x§+
=—+rc
5

viii. Given:

ix. Given:

In+1
J-x“dx = +c

n+1

I_2+1

—-2+1

J-Zx‘zdx=2 +c

-2
=—+cC

X
Question: 2
Evaluate :
Solution:

i Given:

2 3
f(éx’——4—7x+——5+4ex+7x)dx
X X

l.5+1 x—4+1 -2 X
=6 -2 —7—+3In|x|—-5x+4e*+—+r¢
5+1 —4+1 2 lx| In7
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ii. Given:

3
IZ l-3+l I_3+1 ~—3+1
=8 ——+2———6 +2 +51n|x| +
X P23 0 i okl e
x? 2 6 2
=81‘—?+Ex“+5x2—Ex‘4+51n|x|+c
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X 1 1
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iii. Given:

X a 11.2 ~a+1 X IE
J-(—+—+x“ +a* +ax)dx =——+alhx|[+ —+;7—+a++c
a x a? a+1 Ina 2
Question: 3
Evaluate :
Solution:
i. Given:
J(2-5%)(3+2x)(1-x)dx
=[(6-11x-10x2 )(1-x) dx
=[(10 x3+x2-17x+6)dx
10x* . ¥ 17x? e er s
T4 T3 2 rre
Ex* . x* 17x? er s
=—+ —— x+¢
2 3 2
ii. Given:
5 3 1
= J- (aﬁ +bxz+ cxi) dx
5 3
x§+1 x§+1 l§+1
=a +b +c +C
5 3 1
7 +1 §+ 1 §+ 1
2a 3+2b §+2r: E+C
=—xI+—xZ+—x2
7 5 3
iii. Given:
1 4 -2
J- (xi — X3+ 7x3 — 6eln¥ + 1) dx
x%+1 xgu JL_-§+1
=1 —2 +7— 6e'™* + x + ¢
s+l z+1  —3+1
3 7
2x2  3x3 51 1 6x% 4+ % 4
=—— ——21x"3— 6x x+¢
3 7

Question: 4
Evaluate :
Solution:

i. Given:

fx6 +x6 -3x2-3x2 dx

7 =3

X X B -
=7+?—1 +3x7 +c
ii. Given:
1 -1
=J-x§—x7dx
2 3 1
=§x§—2x§+c

iii. Given:



[ (x5 +2)dx

I2
=?+111|x|+2x +c

iv. Given:

dx

1+8x%+6x +12x?

8
= J- x~* +;+ 6x7% + 12x2dx

I—E
= —?+ 8ln|x|—3x2*—-12x"*+¢

v. Given:

J':L+;»c3+3x+3x2

Vx

-1 5
J-xz +x§+312+312d1

vi. Given:
_J’ 2x?2 +x—2 dx
TG Ty 2™
_EJ' xz—4x+4+ 4x 4 d'+J-d'
B x—2 x—2 x-—2 X X
(x— )2 x—2+2 1
=z_f f dx—4f
[ 1
=2J-(x—2)dx+4(fdx+2fx_

2
=2 E—2x+4x+8hl|x—2|—4111|x—2| +x+c

dx|+x+
21] X—¢cC

zdx)— 4111|x—2|]+x+c

=x2- 4x+8x+8 In|x-2|+x + C
=x2 +5x+8 In|x-2|+c
Question: 5

Evaluate :

Solution:

Given:

Since, f dx =tan"'x + c;

-1

[——dx =sin~

x+c;
W 1-x2

a.x
[a*dx=—+c&
Ina

J-idx =sec lx+c
[x]y(x2 —1)

So,



ax
=x+tan‘1;t'—25111‘1x+553c‘1x+m+c

Question: 6
Evaluate :
Solution:

i. Given:

J’x2+1—2d_
B 2+l

J’x2+1 2 g
= — X
¥x24+1 x2+41

=x-2 tan'! x + ¢

ii. Given:
J" x® 1 i
B AP
J"x5+3x2+3x"‘+1—3x2—3x"‘—1 1 p
= — X
x2+1 x2+1
[(x? +1)3 x? x4 1 1
| x2+1 x2+1 x2+1 x?+1 x2+1
J-(-2+1)2d- BJ' x2+1—1d_ 3J’x“+2x2+1+—2x2—1
B X X x24+1 X x2+1 x2+1

[
x2+1 X

=J-(x“+ 2x2+1)dx—3de—J-x2:_Ll_ldx]

3| [EEED, zf i f
x2+1 * l'2+1l

=J-(x“+ 2x2+1)dx—3[fdx—fx2i_ldx]

—B[J-(xhrl)dx—zfﬁd

X —

x2+1

J

d

1
x2+1

o

o

N

x24+1

x2+1
zj’x2+1d
— X
x2+1
3 2 a2 -1 3 -1 -1
=€+§x +x—3x+3tan”" x —x°—3x+6x—3tan  x—2tan" " x+rc
=£+—x3+x—2tan‘1x+c
5 3
iii. Given:

J’x4+2x2+1+—2x2—1 _
B x2+1 x2+1 X

_ (x%+ l)zdx—zf

-2
w [
x2+1 x2+1 x2+1

-2
=J-(x2+l)dx—2J-Lde—J- !
x2+1 x2+1

1 1
— | (2 . . o
—J-(l + 1)dx ZJ-d;t+2J-x2+1d;t J-x

dx

dx

dx



1
_ 2 - i i
—J-(l + 1)dx ZJ-d;t+J-xz+ld1

1 3 1
=§I —x+tan " x+rc¢

iv. Given:

= far- [ g
B X x2+ll

=x-tan'lx + ¢

x2+1-1

dx
x24+1

Question: 7
Evaluate :
Solution:

Given:
= J-(Qsinx — 7cosx — 6(secx)?+ 2(cscx)? + (cscx)? — 1) dx

=-9 cos x-7 sinx-6 tanx-3 cotx-x +C
Question: 8

Evaluate :

Solution:

Given:
= J-(cotx cscx — (secx)?+ 1 — tanx secx + 2(secx)?)

=-csc x-tan x + x-sec x+2 tanx + ¢
=-cscx+tanx +x-secx+cC
Question: 9

Evaluate :

Solution:

i. Given:

= J-(sec x)? + secx tan x dx
=tan x+sec x+c

ii. Given:

= J-(CSCI)Q — cotx cscx dx

=-cotx+cscx+c
Question: 10
Evaluate :
Solution:

i. Given:

= J-((tamx)2 + (cotx)? + 2)dx



= J-((secx)z — 1+ (escx)*—1+ 2)dx

= J-((se-:;»c)2 + (cscx)?)dx

=tan x-cot x+c

ii. Given:

- J- ((CO':]S-I)E +2 (l:slzi}lsl;:)z)dJL

= J-((se-:;»c)2 + 2tanxsecx)dx

=tan x+2 sec X + C
iii. Given:
= J-(Z cotxcscx + 4(cscx)?)

=-2cscx4cotx +c
Question: 11
Evaluate :
Solution:
i. Given:
Multiply and divide by (1 + cosx)
_ J’ 1+ cosx i
1—(cosx)?
1+cosx
(sinx)?

= J-((cscx)z + cscx cotx)dx

=-cot X-CSCX + C
ii. Given:
Multiply and divide by (1 + sin x)
1+ sinx
= | —dx
1—(sinx)2
1+sinx
= | ———dx
(cosx)?

= J-((se-:;»c)2 + secxtanx)dx

=tanx + secx + ¢

Question: 12

Evaluate :

Solution:

i. Given:

Multiply and divide by (secx — tanx)

tanxsecx — (tanx)?
(secx)? — (tanx)?




= J-tanxsecx — (tanx)?dx

= J-(tanx secx — (secx)? + 1)dx

=sec X-tanx + X+ ¢C
ii. Given:
Multiply and divide by (cscx + cotx)

(cscx)?+ cscxcotx
(cscx)? — (cotx)?

= J-(cscx)2+ cscx cotx dx

=-cotx-cscx + ¢
Question: 13
Evaluate :
Solution:

i. Given:

Multiply and divide by (1 — cosx)

cosx — (cosx)?
=J- ( ) dx

1— (cosx)?

J’ cosx — (cosx)?

X
(sinx)?2

= J-(cotx cscx — (cotx)®)dx

= J-(cotx cscx — (cscx)?+ 1)dx

=-cscXx+cotx+x+cC

ii. Given:

Multiply and divide by (1 + sinx)
sinx + (sinx)?

N J- T1-(sinx)?

B J’ sinx — (sinx)? i

B (cosx)?

= J-(tanx secx + (tanx)?)dx

= J-(tanx secx + (secx)? — 1)dx

=secxXx +tan x-x + C
Question: 14
Evaluate :
Solution:

i. Given:

= J- J2(cosx)2dx



= ’rZJ-cosxdx

\ﬁ sinx+rc

ii. Given:

J- J2(sinx)?dx

V2 J- sinx dx
=-vV2cosx + C
Question: 15
Evaluate :

Solution:

i. Given:
[ s
~ ) 2(cos x)2 *

1
= Ef(secx)z dx

1t +
=—-tanx +c
2

ii. Given:

B S

) 2(sinx)?2 X
1

_- A2y

= zf(cscx) dx

L tx +
=—-cotx +c
2

Question: 16
Evaluate :
Solution:

Given:

_J’ (1+ 2tanx )d
B 1+ (tanx)2 X

(1+tanx)?\
ZJ- ( (secx)? )dl

1+tanx
- Gy )
secx

=f(cosx + sinx) d

=sin X-C0S X+C
Question: 17
Evaluate :
Solution:

Given:



(sinx)? (sinx)?

- (sinx)2(cosx)? (sinx)?(cosx)?2

=/(tan x sec X + csc x cot x )dx
=Sec X-CsCX + C

Question: 18

Evaluate :

Solution:

Given:

J’t . (Zsinxcosx)d
= |tan | ———>Jax
2(cosx)?

=ftan’! (tan x )dx
=[x dx

x2+
=—+c¢
2

Question: 19
Evaluate :
Solution:

Given:
=fcos(cos 2x )dx
=[2x dx

=x2 +c
Question: 20
Evaluate :
Solution:

Given:

s
sin~(sinx) + cos (sinx) = 3
s
= J- [E - sin‘l(sinx)] dx

=f[g—x]dx

12+
2 2

Question: 21
Evaluate :
Solution:

Given:
(1 —sinx)?2
p— t -1 P — d
J- an (l — (sinx)?2 *

_y (1l —sinx
= | tan™'|——— dx
COsX



1—cos ——l)

tan™! dx
sm 5 — l
2 5111 sin (g - %)
tan~! T Ty |dx
25111 -—— 3 OS(?_E)

Question: 22
Evaluate :
Solution:

Given:

= J-(Q(cotx)z + 4(tanx)* — 12)dx

= J-(‘B(-:s-:x)2 + 4(secx)®— 25)dx

=-9 cot x+4 tan x-25x+c
Question: 23

Evaluate :

Solution:

Given:

= J-(‘B(sinx)z + 16(cscx)? + 24)dx

9
= J- (5(1— cos2x) + 16(cscx)? + 24) dx

9 9
=Ex —Esinz;t— l6cotx +24x + ¢

> 2 sm2x— 16cotx +
=—X ——58Il<£X — COTXx c
2 4

Question: 24
Evaluate :
Solution:

Given:

Multiply and divide by . /(x + 1) — /(x + 2)

dx

f (Va+D -J(x+2)

x+1—x-—2

=—J-\fl:x+ 3)+/(r +2) dx

-2 3 2 3



Question: 25
Evaluate :
Solution:

Given:

Multiply and divide by ./(x +3) + ,/(x + 2)

Ve+3+{G+2)
ZJ- x+3—-x—-2 dx

=J-\f(x+3)+\f(x+ 2) dx

2 3 2 3
=-(x+3)2+-(x+2)2+c
3 3
Question: 26
Evaluate :
Solution:
Given:

Multiply and divide by (1 + cosx)

_J’ (1+cosx)? i
) \1 = (cosx)2 x
J’l+(c05x}2+2cosx

(sinx)?2 dx

J- (cscx)?+ (cotx)? + 2 cotxcscx dx

= J- (cscx)?+ (cscx)? — 1+ 2 cotxcscx dx

=—2cotx —2cscx—x+rc
=—2(cscx+cotx)—x+c

1+ cosx

- )-I-'-C
SInx

2|:(:-s£c(:-s£
=2 —2 2| -x+c

2 sin X cos X
2 2

X
=—-2cot——x+¢C
2

Question: 27
Evaluate :
Solution:
Given:
sinx
1+ -
COSX 3.

_ sinx
Cos X

J‘ cosx + sinx
cosx — sinx

Let cos x-sin x=t



(-sin x-cos x) dx=dt
-(sin x + cos x )dx=dt

dx=-dt

So, I= — 4t
[

=-In|t|+c

=-In|cos x-sin x |+c
Question: 28
Evaluate :
Solution:

Given:

J’cos(x+b+ a—Db)
, dx
sin(x + b)

J‘ cos(x + b) cos(a — b) — sin(x + b) sin{a — b)
= . dx
sin(x +b)

=cos(a-b)fcot(x + b) dx-fsin(a-b)dx
=cos (a-b)In|sin(x + b)|-x sin(a-b)+c

Question: 29

Evaluate :
Solution:
Given:
sinfx—a+a—a)
= , dx
sin(x + a)

3 J‘ sin(x + «) cos(2a) — sin(2a) cos(x + a) dx
B sin(x + a) *

=/fcos 2a dx-sin2a fcot(x+oa)dx
=x cos 2a-sin 2axIn|sin(x+a) |+cC
Question: 30

Evaluate :

Solution:

Given:

[ ()

23 2
—312 51

5
2

+c

2 3
= Exi(B— 3x)+ ¢
Question: 31
Evaluate :
Solution:
Given:

=[(tan x )% dx



=/((sec x )2-1)dx

=tanx-x+cC

Question: 32

Evaluate :

Solution:

Given:

= J-de - ﬂdl
(cosx)? (cosx)?

= Zf(secx)z dx — BJ-tanx secx dx

=2 tan x-3 sec x+c

Exercise : OBJECTIVE QUESTIONS

Question: 1

Mark (v) against

Solution:
Given:
fx6 dx,
xn+1
J-x“dx = +c
n+1
J-xﬁdx = o +c
C6+1
x'}'
=—+c
7

Question: 2
Mark (v) against
Solution:

Given:

J- x%dx

3 s
=—x3+c
8

Question: 3
Mark (V) against

Solution:



ST te

Question: 4

Mark (v) against

Solution:

Given:

J- Yxdx
xn+1

J- x"dx = +c
n+1

sl
4
X3
“a e
3 4
=EI3+C

Question: 5
Mark (V) against
Solution:

Given:

T —ax
T

[IS] ES)

X
“ze
3

3 2
=-x3+c
2

Question: 6

Mark (v) against



Solution:

Given:
fstmdx
In+1
J-x“dx= +c
n+1
2
=+1
x3
J-if?dx=2 +c
§+l
X3
=75 ¢
3
35,
=—x3+¢
5

Question: 7
Mark (v) against
Solution:

Given:

J- 3*dx

a)(
J-a:xdx =—+c
Ina

3.7(
3Fdy =—+
J- x In3 ¢

Question: 8
Mark (v) against
Solution:

Given:
[ 2orsa
As zlogx — xlog?

I= J-xfo*gzdx

xn+1
J-x“dx= +c
n+1

Jlog2+1
J- Jlog2 g, x
X dx=——+¢
log2+1

Question: 9
Mark (v) against
Solution:

Given:
J- cosecx(cosecx + cot x)dx =J-(csc x)? + cotx cscx dx

=-cot X-csc x+cC



Question: 10
Mark (V) against
Solution:

Given:

secx
—dx
(secx + tanx)

Multiply and divide by (sec x-tan x )

(secx)? —tanxsecx
(secx)? — (tanx)?

=[(sec x )% -tan x sec x dx
=tan x-secx + ¢
Question: 11

Mark (v) against
Solution:

Given:

(1—cos2x) [ (2(sinx)*)
(1+ cos2x) x= (2(cosx)?) g

=/(tan x )2
=/((sec x )? -1) dx
=tan x-x+c
Question: 12
Mark (v) against
Solution:

Given:

—dx
sin?x cos2x

As we know sin?x + cos? x = 1

J’ (sinx)?+ (cosx)?
—  dx= .
sin?x cos?x (sinx)2(cosx)?

1 1
- J- (cosx)? - (secx)? dx
=[(sec x )2+(csc x )2 dx
=tan x-cot x+c
Question: 13

Mark (v) against

Solution:

Given:

J’ cos 2x (cosx)? — (sinx)?
———dx = , X
cosZxsinZx (sinx)2(cosx)?

_J- 1 1
=) Ginx)2~ (cosx)z ™




=[(csc x )%-(sec x )2 dx
=-cot x-tan x+c
Question: 14

Mark (v) against
Solution:

Given:

dx

J‘ (cos2x —cos2a) | J‘ 2sin(x + a) sin(x — &)

2sin (l —Iz_ a) sin (I E a)

=J-4cos(x—lz_a)cos(;[;a) dx

=2[cos (x)+cos(a)dx

(cosx —cos a)

=2 sin x+2x cos a+cC
Question: 15

Mark (V) against
Solution:

Given:
J-\,“1+cosz;tdx=J-\,’Z(cosx)de

=v2 [cos x dx
=V2 sin x+c
Question: 16
Mark (V) against
Solution:

Given:

2tanx

1+ si z-d-=f 1+——————dx
J-‘f St ax ax 1+ (tanx)?2 X

(1+tanx)?
ZJ- (secx)? dx

1+tanx
= | —dx
secx

=/fcos x + sin x dx
=sin X-cos x+c
Question: 17

Mark (V) against

Solution:

Given:

J’ cos 2x (cosx)? — (sinx)?
5 - aX = . :
sin? x cos?x (sinx)2(cosx)?

_J- 1 1
=) Ginx)z (cosx)z




=[(csc x )%-(sec x )2 dx
=-cot x-tan x+c
Question: 18

Mark (v) against
Solution:

Given:

X B 1 d
J-(l—cosh') B J-Z(sinx)z *
=%J-(cscx)2dx

1
=——cotx +c¢

Question: 19
Mark (v) against
Solution:

Given:

gin2x 2sinxcosx
- dy = | —————dx
sinx sinx

=2fcos x dx

=2 sin x+cC
Question: 20
Mark (v) against
Solution:

Given:

J’(l—smx) _ J’ 1 sin x 4
cos? ~ J (cosx)? (cosx)? *

=[(sec x )2-tan x sec x dx

=tan x-sec x+c

Question: 21

Mark (v) against
Solution:

Given:

fcot2 x dx=/((csc x )2-1)dx
=-cot x-x+c

Question: 22

Mark (v) against
Solution:

Given:

[sec x (sec x + tan x) dx= f(sec x )%+sec x tan x dx

=tan x+ secxXx + C



Question: 23

Mark (V) against

Solution:
Given:
sec? x (sinx)?
———dx = | 7——;dx
cosec’x (cosx)?

=[(tan x )% dx
=[(sec x )2-1 dx
=tan x-x+c
Question: 24
Mark (V) against
Solution:

sin® x 1 — (cosx)?

Given: | ———— dx =
(1+cosx) (1+cosx)

(1+cosx)(1—cosx)
- (1+cosx) *

=[(1-cos x )dx
=X-sin x+c
Question: 25

Mark (V) against

Solution:
Given:
cot x cotx (cscx + cotx)
X = X
(cosecx — cot x) ((cscx)2— (cotx)?)

=/[cot x csc x+(csc x )2 dx
=-CScC X-cot X+cC
Question: 26

Mark (V) against
Solution:

Given:

J’ sinx i
(1+sinx) *

Multiply and divide by (1-sin x )
sinx — (sinx)?
- [ mr

1—(sinx)?

J‘ sinx — (sinx)*

(cosx)? ax
=/(tan x sec x-(tan x )? )dx

=/(tan x sec x-(sec x )2+1)dx

=sec X-tan x+x+cC



Question: 27
Mark (V) against
Solution:

Given:

(1+sinx)
———dx
(1—sinx)
Multiply and divide with (1 + sin x ) to get,
(L+sinx)

(1—sinx) X

dx

J’ 1+ (sinx)*+ 2sinx
B 1 — (sinx)?2

dx

J’ 1+ (sinx)*+ 2sinx
B (cosx)?

=/(sec x )%+(tan x )2+2 tan x sec x dx
=/2(sec x )2-1+2 tan x sec x dx

=2 tan x-x+2 sec x+c

Question: 28

Mark (v) against

Solution:

Given:

1
J- (1+ cos x)dl

Multiply and divide by (1-cos x)

[y = [ oy
(1+cosx) 1 — (cosx)?

_ 1—cosx

~ ] (sinx)?

=J(csc x )%-cot x csc x dx

=-cot x+csc x+c

Question: 29

Mark (V) against

Solution:

Given:

J- sin"(cosx) dx
. s
sin~*(cosx) + cos *(cosx) = >

m
= J-E —cos Y(cosx) dx

[E-xax
= E—l X



Question: 30
Mark (V) against
Solution:

Given:

J’r _, ) |[1—cos2x p J’t _, [2(sinx)? 4
an ———dx= | tan™! | —dx
1+ cos2x 2(cosx)?

=[tan"l(tan x )dx
=[x dx

x2+
=—+c¢
2

Question: 31
Mark (V) against
Solution:

Given:

J‘ 1 ( sin 2x )d J‘ 1 ( 2sinxcosx )d
co ———]dx= | co X
1—cos2x 1—1+42(sinx)?

=fcot‘1(cot x) dx

=[x dx

x2+
=—+¢
2

Question: 32

Mark (V) against

Solution:

Given:

J-sin‘l (%)dl’ = J-sin‘l(sinz;t) dx
=[2x dx

=x2+c

Question: 33

Mark (V) against

Solution:

Given:

J- cos™t (ﬂ) dx = J-cos‘l(cos 2x) dx
1+ tan?x

=[2x dx

=x%+c

Question: 34
Mark (v) against
Solution:

Given:



l—cosx)

J-fan‘l(cosecx —cotx)dx = J-tan‘l( ,
sin x

X X

J- s Zsmismi g

= |tan"" | ——% |dx
Zsmicosi

= J-tam‘1 (tan%) dx
X -
- [ 5
1-2

=—+c
4

Question: 35

Mark (v) against

Solution:

Given:
(x*+1) (x*+2x2+1) 2x?

J- —|dx = — dx
(x2+1) (x2+1) (x2+1)

(x*+1)% (x2+1) 1 _
=) ey & [ (x2+1)_(1'2+1)dl]

= J-(x“r 1)dx —2{x —tan"'x}+c
IE

=——x—2tan"
3

Question: 36

lx+c
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Solution:
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Question: 37
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Solution:
Given:
J’ (sin®x + cos®x) (sinx)? (sinx)?
- X = , , X
sin? x cosZx (sinx)%(cosx)? (sinx)2(cosx)?

=/(tan x sec x + csc x cot x )dx



=secC X-CSC X+C
Question: 38
Mark (v) against
Solution:

Given:

J’ sin x i
——dx
sin(x —a)

Let x-a=t

dx=dt

sin(ft + «
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sintcosa + costsina
= . dt
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=/fcos a+sin o cot t dt

=t cos a+sin « In|sin t |+c

=(x-a) cos a+(sina)In|sin(x-a) |+cC
=X c0s a+ (sin a)ln|sin(x-a) |+c
Question: 39
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Solution:

Given:
. . 1
J- sin3xsin2xdx = EJ- 2sin3x sin 2x dx

1
=Efcosx— cos5x dx
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Question: 40

Mark (v) against
Solution:

Given:

1
J- cos3xsin2xdx = EJ- 2cos3xsin2x dx
1
= EJ- sin5x + cosx dx

1{—c055x + sinx}+
21" 5 1J7°

cosbx 4 sinx .
—+c
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Question: 41
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Solution:

Given:

1
J-cosdrxcosxdx = EJ-?.COS‘}ICOSIdI

1
=EJ--:0551'+ cos3x dx

1 [sin bx N 511131'} N

20 s 3 ¢
sin bx N sin 3x
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