14. Some Special Integrals

Exercise 14A
1. Question
Evaluate:
L=
(1-9x)°
Answer

dx

Tofind: [ 5=

n+i
Formula Used: [x"= Z—+ (¢
n+l

Lety =(1-9x) ... (1)
Differentiating with respect to x,

dy
o= =9

i.e., dy =-9dx

Substituting in the equation to evaluate,

dy
=9

9 ] y?

=1
= ?x jy‘z dy

| =241
=¥ Y
9 —2+1

+i&

Simplifying and substituting the value of y from (1),

=3 -

— X ———+C
9 7 (1—-9x)

=

1
—— -
= 9(1-9x)
Therefore,

J dx 1 ’
(1—9x)2 9(1-9x) ¥

2. Question

Evaluate:

j dx

(25—4:;3)

Answer

class24



dx

To find: f(Zsz]

a+x

+C

dx
Formula Used: @)

= 2 xlo
" 2a ga—x

. - dx
Given equation = Ir(z;_?)

1 dx

(@)~

Herea =

(SRR

Therefore, (1) becomes

5
1x1><1 i+x+(.‘
= — W —
Ml R | .
2

1 i |5 + 2x i
ﬂ —_—

20 “BlE_2x
Therefore,

J dx s 1 |5+2x|+ &
—_—
(25—4x2) 20 Bls—2x

3. Question

Evaluate:

f ==

(x*+16)

class24

Answer

B
(x*+186)

To find: [

Formula Used: [ —=— = tan™* (E) +C

Rewriting the given equation,

= | e
42+ 12

Herea =4

= xtant(§)+c

Therefore,

] dx _ 1 . (JC)+C
Gi+rie) & 0 \g
4. Question

Evaluate:

|

(4+9x2)



Answer

To find: f

(a+9x%)

)+

Rewriting the given equation,

g

Therefore,
dx 3
J @+o 8
5. Question
Evaluate:

J- dx

(50+2x3)

class24

Answer

To find: [

(smzﬂ)

=dxx= = Ilz'tan_l (E) +C

Rewriting the given equation,

="§ 25 +x2
1 dx
52+ x2
Herea=5

LI (x)-rc
“ 10 5
Therefore,
1 p %
————= —xtan (=) +C
.I(x2+16) T ks (5)+

6. Question

Evaluate:



o

16x° - 25)
Answer
To find: _fm
Formula Used: fx* = i]n g LI

Rewriting the given equation,

1 dx

|4x+5|

Therefore,

class24

j(l&xi’—zs) ~q0w

7. Question

Evaluate:

2
j(x2 =1} |
(x"+4)

Answer

To find: ff': ;? dx

Formula Used: f% = itan-l G) +C

Given equation can be rewritten as the following:

(x?+4-5)
(x> +4)

(x*+4)
2+ 4) _f(x2+4) -

= [av- 5[ oy @

Herea = 2,



=X s tan‘1x+c
Z 2

Therefore,
(x2-1) S
Ty dy = x ztan 2+C‘
8. Question
Evaluate:

x2

[———x
(9+4x7)

Answer

a
(9+4x7)

To find: [ dx

Formula Used: f% - Etan*l (E) +C

Given equation can be rewritten as the following:

11‘ x* 5
-l —
% (xz+f3)

class24

Therefore,

x* ¥ 3
](9+4x2)dx_3_§m” (3)+C

9. Question

Evaluate:

X

je—dx

(*=4])

Answer

&*

@ &

To find: [

Formula Used: f% =tan "y



Lety = e* ... (1)
Differentiating both sides, we get
dy = eX dx

Substituting in given equation,

-~ [~
y2+1

=tanly

From (1),
= tan’l (eX)

Therefore,

1(92'574'1) dx = tan'l(ex) +C

10. Question

Evaluate:

j sinx |
(1+cos2 X)

Answer

sinx

To find: Im

class24

Formula Used: J' z‘i:rz
a

Lety = cos x ... (1)

Differentiating both sides, we get
dy = -5in X dx
Substituting in given equation,

1+)2

=-tanly
From (1),

= -tanl (cos x)
Therefore,

sinx

I |
1 oz} dx tan""(cos x)+C

11. Question

Evaluate:

. R g

j COSX
(1+sin? X)

Answer



CosSX
(14sin® x)

To find: |

Formula Used: f% = it‘m—l (E) +C

Lety =sinx ... (1)
Differentiating both sides, we get
dy = cos x dx

Substituting in given equation,

ay
1+y?

=tanty
From (1),

= tan’! (sin x)
Therefore,

COsX

e Yl G
A +sin?x) dx = tan™*(sin x) +C

12. Question

Evaluate:

——dx

j 3}(5
1+x'%)

class24

Answer

_38
(1+x12)

To find: [

Formula Used: f%; = i—tan“ (i;_) +C

Lety =x8 ... (1)
Differentiating both sides, we get
dy = 6x° dx
Substituting in given equation,
1
29
1+y2
1 =1

= Etan V€
From (1),

1
= Etan“(x") +C

Therefore,
3x5 1
= = ~17.6
A+x19) dx = 5tan (x®)+cC

13. Question



Evaluate:
2%
j gdx
(4+x7)
Answer

2x*
(4+x%)

To find: [ dx

Formula Used: f% = i[an—l (E) £C
Lety =4 ... (1)

Differentiating both sides, we get

dy = 4x3 dx

Substituting in given equatian,

1
39
4+ y2

11;(,
T 2)77y2 ¥
1 3
~1

From (1),

1 1(Jt")
= —tan(—|+cC

class24

4 2
Therefore,
2x® 1 x
e e =1
) A (

14. Question
Evaluate:
jL
(" +e™)
Answer

3 dx
To find: fm

Formula Used: f% =tan~tx

Given equation is:

dx o dx .
-r(rfw-x): 'r(ar”-rl) zeriich]

Lety =eX..(1)
Differentiating both sides, we get

dy = e* dx



Substituting in (1),

5%
- y:+1

= tan’l y
From (1),

= tan’! (e¥)

Therefore,
dx
|erem e

15. Question
Evaluate:
X
.[ dx
(1-x")
Answer

xde
(1-x%)

To find: [

Formula Used: f% = i]og

a+x

|+c

a-x

Lety = x2 ... (1)
Differentiating both side c I 0 SS 2 4
dy = 2x dx
Substituting in given equa
2 &
1—y*

Herea=1,

11 1+y
#EXEXth m
14y
1=3

From (1),

+C

=>11
3%

1+ x2
1—x2

4
= ;log

Therefore,

1+x2
1-—x2

x dx
224

+C

1
3 log

16. Question

Evaluate:



6
(a )
Answer
To find: f( s

1

dx
Formula Used: =
Lo 22 2e

a+x|

+=E

Lety =x3... (1)
Differentiating both sides, we get
dy = 3x?2 dx

Substituting in given equation,

=}J’aﬁ — e

1
=’§J’(a3)2_yz dy

a® +
y|+c
a3—y

1x . X log
ﬁ —
3 2a°

class24

Therefore,

a +x3

o

J(a" x%) 6a3l°g
17. Question

Evaluate:

j dx
(x* +4x+8)
Answer

To find: I(ithne)

-1[*

Rewriting the given equation,

dx
o f([x+ 2)2+4)

e ———

((x+2)2+272)

lety =x+2...(2)



Differentiating both sides,
dy = dx
Substituting in (1),
- f &
(2 +22)
Herea = 2,

= %tan“ (%’) +C

From (2),

= 1ta '1(x+2)+c
3\ 2

Therefore,

dx 1
(x2+4x+8) 2

4 x+2
a1 (22 v

2

18. Question

Evaluate:

J' dx
(4x? —4x+3)

Answer

.
(4x%—4x+3)

class24

To find: [

Formula Used: f% =
a a

Rewriting the given equation,

dx
s J Gz - 1)

Lety =2x-1...(2)
Differentiating both sides,
dy = 2dx

Substituting in (1),

1
=d
uf B

(y2+(v2)")

Herea = V2,

Lo el 4
=2x‘/2tan (‘/2)+C
From (2),

s L tan_l(zx_l)i-c
242 V2

Therefore,




J (4x? —dfx!x +3) = zi(z tan™* (%) i

19. Question

Evaluate:

j dx
(2x? +x+3)
Answer

dx
(2x2+x+3)

To find: [

Formula Used: f% - itan-l (E) +C

Rewriting the given equation,

dx
) ((ﬁx+ %)23_ %)

. 55

Let y = V2x + 275

oie §2)

Differentiating both sides,
dy = v2 dx

class24

Substituting in (1),

zY

1 2242 (yx242
ﬁEXEmn ( m )+C

From (2),

2 - (4x+1)

= tan
V23 V23

Therefore,

j dx 2 - _1(4x+1)+c
@+x+3) vz \yz

20. Question
Evaluate:

dx
J @x* -x-1)

Answer



To find: f (—z = et

+C

|a—rx|
Rewriting the given equation,
J‘ dx
=5
(259 -1-Go))
=93 22
dx
V2 e
%55 ~1-3)

=f(

(=g
-

Lety = V2x — — s

Differentiating both sides,
dy = v2 dx
Substituting in (1),

=I(J”**(W))

2
are _ —
H a i

class24

1 2
= \{_xlog 2v2
& 8

1
= —xlog

3 +2\/§y|
3

3-2V2y

From (2),

3+4x—1|

1
=3xloelz—
11 142% -
-
3% 20-n

1 2(x-1)
=>§10g YR +C

Therefore,

1
(22—-x-1) 3¢

2(x—1)
ZX+1

+C




21. Question

Evaluate:

j dx
(-2x-x°)

Answer

To find: [ (—3 =

Formula Used: _f— = —log

a+x| +C

Rewriting the given equation,

—dx
(x2-+ 2x —8)

R f o
(x+1)2—4
lety =x+1..(2)
Differentiating both sides wrt x,
dy = dx

Substituting in (1),

dy
=’J’szyz

Herea = 2,

class24

_log |2 |

From (2},

L |x+3|+c
:-—-
3 %%

Therefore,

c

j L |x+3|+
B—2x—x2) 4°%8

22. Question
Evaluate:
X
j,—dx
(X" +3x+2)

Answer

To find: [

(:\.'2 +3.x+z)



Formula Used:

l‘f dx 1l x—-a

*-a®  2a x+a

+E

r'® .. _
2 [ = dx = loglf(x)|+ C

Using partial fractions,
A £ (x*+3x+2)|+B
x=A4| -k X

x=A(2x+3)+B

Equating the coefficients of x,

1=2A
A 1
2

Alsp,0=3A+B

B_-s
T2

Therefore, the given equation becomes,

SEx+9)-5
f(x2+3x+2)

«\/class24

1
= Eloglx2 +3x+2|—

. 3
= Eloglx +3x+2|-

1
1 3 Xt+3-3
= —loglx? + 3x + 2| — = xlog|—4—2| + ¢
2 37 My B d
2 &
=>110 [x2+3x+2| 310 IJH“:l +C
2 g 2 gJ(+2
Therefore,
e 11 |x2 + 3x + 2| 31 |I+1|+c
— = —]o - =Io
(Z+3x+2) 28 T 2 %8332

23. Question

Evaluate:

j ’(x - %
(x"+2x—4)

Answer

(x—3) dx

To find: J' m

Formula Used:



1_[' ogﬂ

x2-a® x+a

+€

'x
2. [L2 dx = loglf ()] + €

Using partial fractions,
d 2
(x—-3)=4 Ex"(x +2x—4) |+B

x-3=A(2x+2)+B
Equating the coefficients of x,

1=2A

= 4=

B =

Also,-3=2A+B
=B=-4
Substituting in the given equation,

Tx+2) -4
(x2+2x—4)

1
= Eloglx2 +2x — 4| — 4f

—V§
+v5

)+Cclass24

1
= EI(}gIJr2 +2x —4|— (

=>110 [x%+2x — 4| 2lo +C

Therefore,

x+1—\/§

lo X“+2x—4 logl—————| +
glx® 1= Ex+14v3

(x—3)dx
J(x3+2x 4) 2

2
Vs
24. Question

Evaluate:

I 2(?.}!-3) .
(x"+3x-18)

Answer

(2x-3)
(x®+3x — 18)

To find: [ dx

Formula Used:

J-dx 11 x-a

x2-a® 2a x+a

9

f’;(f;) dx = loglf(x)| + €

Using partial fractions,



(2x-3)= A(%(x2+ 3x—18))+8

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

Equating the coefficients of x,
2=2A

A=1

Also,-3=3A+ B

=B =-6

Substituting in the given equation,

(2x+3)—6
(z%2+3x—18)

= loglx*+3x— 18| +C, —6 [ 3

(x43) -10-6)

1
Let|= 6 = —=dx

Here a E

aaxlog 3ot
I+§+E

== x!ogl |+(,‘2 - (2)

X+ 6

Substituting (2) in (1),

*|+c
6

2 =
2 48] = =
= log|x* + 3x — 18| 3log|x+

Therefore,

f =8 e — 1 5 — T} |x_
x S il 3% x+6

243x — 18)
25. Question

Evaluate:

xl
j(x"’- +6x—3)dx

Answer

To find: I(—’-tﬁx 3

Formula Used:

x2—a? x+a

=X

(1)

class24



5 f% dx = loglf ()| + €

Given equation can be rewritten as following:

dx

J’x2+(6x—3)—(6x—3)
- (x2+6x — 3)

dx

(x2+ 6x—3)—(6x —3)
:J’ (x2+6x—3)

6x—3
s ,[x2+ 6x—3 o

Letl=f 2 gy ... (2)

Using partial fractions,
d ., 2
(x—3)=4 a(x +6x—3)|+B

bx-3=A(2x+06)+B
Equating the coefficients of x,
6 =2A

A=3
Also,-3=6A+ B
class24

Substituting in (1),

3(2x +6) —21
(x*+6x—3)

= 3 xloglx? +6x—3| +C,

1
~i21 dx
J(;.: +3)2 - (vi2)*

= 3 xloglx*+6x—3| +C, — 21 X : xlo x+3—\fﬁ+c
g 1 Wiz Rlaravang 2
| = 3loglx® + 6x ~3] ~ " x log |1 23] + €
Therefore,
o 7V3 x+3-2V3
—————dx =x— 3loglx*+6x—3|+ — xlog|—————=| +
](x2+ﬁx_3) gl I 4 gx+3+2\/3

26. Question

Evaluate:
TIv —
J- (;'x 1) o
(2x " +2x+1D
Answer

3 2x-1
To find: fmdx

Formula Used:



dx 1 x
1. [—— = —¢an—2Z
fx2+az amn a+c

'x
2, f% dx = log|f(x)| + €

Using partial fractions,
d 2
(2x-1)=4 E(Zx +2x+1)|+B

2x-1=A(4x+2) +B

Equating the coefficients of x,
2=4A

A

Also,-1=2A+ B

=B=-2

Substituting in the given equation,

T 4x+2)-2 "
ST

1 1
=>§Iog|2:rz+ 2x+1| -2 f_l dx

k= B class24

1
ﬁ[(x2+x+%)dx
1

T

1

ey

= 2tan™?

B =

= 2tan’}(2x+ 1)+ C

Substituting in (1) and combining with original equation,

1
= EIogIsz-l- 2x+1| =2t (2x+ 1) +€



Therefore,

i~ 1 i
j(zxz T D~ Fleslt Hx -2 @+ D +€

27. Question

Evaluate:

j SI =3x) e
(3x"+4x+2)

Answer

To find: f (—3x2+4x+z)

Formula Used:

—— & -1 %
L. fx2+az - ;tan +C

2. [£2 dx = toglf ()] + ¢
Rewriting the given equation,
3Ix—1

(3x2+4x + 2) e

Using partial fractions,

(Bx—1)=4 (% (3x%+

class24

3x-1=A6x+4)+B
Equating the coefficients of
3 =6A

1r"-\=1

L8]

Alsp, -1 =4A + B
=B =-3
Substituting in the original equation,

%(sx ) =
(32 +4x+ 2)

1

1
= -—1og|3x3+4x+2|+3f dx
2 3(x2+ %x«l— %)

Let|—3jm

1
e




Here g = =
3
3 g x+§
= —tan” +C
V2 2

Substituting in (1) and combining with original equation,

1 3 x4+ 2
= —Eiogli’-xz +4x+ 2|+ —tan‘l( ) +C

V2 V2
Therefore,
1—3x 1 2 3x+ 2
Al S T 2 e |
(3x2+4x+2)dx 2Iog|3J1: +4x + 2|+ ﬁmn ( 7 )

28. Question
Evaluate:

2xX
j—————wdx

Q+x-x%)

class24

Answer

To find: [ ———dx

(24+x—x2)

Formula Used:

dx 1 x—-a
L[ = Liog|=t
'r x3-a* 2a log x+a

+C

Z. f% dx = loglf(x)|+ €

Rewriting the given equation,

X
=)-zf(azz— x—Z)dx

Using partial fractions,
=4 ¢ (x? 2) |+B
x=4| -0 —-x

Xx=A(2x-1)+8B
Equating the coefficients of x,

1=2A

A=

(SRS

Also,0=-A+ B



B=

M

Substituting in the original equation,

1 1
B 5(21—1)4'5
(2= x—2)

1
= —loglxz—x—zi—fmdx

1
(x2—x-2)

Letl= [

=I(( 1"'1 1)“"‘

x—i —2—;

11 :
=>§0g

Therefore,
2x 1 x—2
e e 2oy =
j(2+x—-x-’-)dx loglx?—x—-2|+ 3loglx+1 +C
or
2x 1 1+x
g — e — 32 ==
j(2+x—x2)dx logl2 + x — x%| + 3logl2_xl+c

29. Question
Evaluate:

dx
j 1+ cos” X)

Answer

1

To find: [ e

Formula Used:

[ =t

tan~'I+C

*2+a? a a

2.sec?x =1+ tan? x



Dividing the given equation by cos?x in the numerator and denominator gives us,

=J-sec”xdx . (1}

1+sec?x

Lety = tan x

dy = sec? x dx ... (2)

Also, y2 =tan?x
ie,yl=sectx-1
sec?x=y+1..(3)
Substituting (2) and (3) in (1),

frer
: e
1+y2+1
<[
y*+(V2)
1 y
—tan-l(—)+c
Ttz

Since y = tan x,

1 _, [ranx
= —tan ( )+C

vz V2
Therefore,
class24
|5

30. Question
Evaluate:
J- dx

(2 +sin’x)

Answer

-
(2+sin® x)

To find: dx

Formula Used:

= =tan s 4

J' dx 1 _1£
"V x2402 7 g a
2.sec?x=1+tan? x

Dividing the given equation by cos?x in the numerator and denominator gives us,

4 s )

2secix +tan?x
Lety = tan x
dy = secZ x dx ... (2)
Also, y2 = tan? x

ie,y2=sec?x-1



sec?x=y"+1..(3)
Substituting (2) and (3) in (1),

f—“”
- 2924+ 2 +y2

3y2+2

3fy2+(ﬁ)

;xJ—J;tan-l(‘/g)+c

Since y = tan x,

- et (S )+

Therefore,

1 _ (V3tanx
f(?.+sinz:c)ﬂb{= —ﬁtan ( )+C

V2

31. Question

Evaluate:

e

¥ =,
(a” cos x+b"sm3x)

class24

Answer

dx
To find: f(az cos?x+b?sin?x)
Formula Used:

1. Sec? x =1 + tan? x
_ & —1_
2[32 —Sdx = —tan"'=+C

Dividing by cos? x in the numerator and denominator,

J’ sec’x dx
a? + b*tan?x

Lety = tan x
dy = sec? x dx

Therefore,
dy
" J. a? + biy?

if‘f_y
TR @y



1 b
= —X— tan“‘y

b2 e

Since y = tan x,

| » *l(btanx)+c
:ab " a

Therefore,

o = ltan“(bta )+C
(a?cos?x + b2sin?x) a2 g e

32. Question

Evaluate:

j dx
3

(cos™ x —Stsin2 X)

Answer

dx

To find: 'f (cos*x —3sin?x)

Formula Used:

l.seclx=1+tan?x

a+x

1 1
2-fn2jdx= z—ﬂIOg = +C

Dividing by cos2 x in the ominator,

class24

J‘ sec?x dx
1—3tanZx

Lety = tan x
dy = sec? x dx

Therefore,

- [
i
R

1

2
1
=3 J_log"lg +C

3 Y

|l+y\/_|
Bl =yl

Since y = tan x,

|1 +V3tanx

lo = 2
2\/_ g|1 —V3tanx
Therefore,




dx

[1+ \f_tanx|

(cos2x — 3sinZx) 2\/"

33. Question

Evaluate:

J"zdx

~
(sin“x—4cos"x)

Answer

dx

To find: [ S

(sin® x
Formula Used:

1.sec? x =1 + tan? x

ir:
g|l V3tanx|

2. fﬁ_z—;zdx = iﬂlog L—l e

Dividing by cos? x in the numerator and denominator,

sec?x dx

tanzx — 4
Lety = tan x
dy = sec? x dx

Therefore,
dy

L |y_2|+c
3 %lyr2

Since y = tan x,

|tanx 2
log tanx + 2
Therefore,

dx

(sin®x — 4cos2?x)

34. Question

Evaluate:
j dx
(sinxcosx+2 cos? X)
Answer
. dx
T T J.(ainxcosx-!-z cos?x)

Formula Used:
l.sec2x =1+ tam x

2. [-dx=logx +C

- e e

class24

tanx — 2
tanx + 2

|+c



Dividing by cos? x in the numerator and denominator,

sec®x dx
tanx + 2

Lety = tan x
dy = sec? x dx

Therefore,

d
= [ ,Tyz
=logly+2|+C
Since y = tan x,
= log [tanx + 2| + C
Therefore,

dx
(sinx cosx + 2cos? x)

= logltanx + 2| +C

35. Question

Evaluate:

dx

j sin 2x
(sin"t x +cos'x
Answer

sin2xdx

Totind: f(sln‘ x+cosdx)

Formula Used:

1.sec?x =1 + tan® x

2. [——dx=tan'x+C

1+x%
382 =2 5in%Ees
Rewriting the given equation,

J‘ 2sinxcosx
sin® x + cos*x

Dividing by cos? x in the numerator and denominator,

fzmnxseczx dx
tan*x + 1

Lety = tan x
dy = sec? x dx

Therefore,

2y
=‘J’y“+1d

Letz = y2

dz = 2y dy

class24



ﬂf i
1+ 22

=tanlz+C
Since z = yl,
=tan'l(y?) + C
Since y = tan x,

= tan'}(tan? x) + C

Therefore,

sin2x dx
J G =tan"*(tan’x) + C

in*x + cos*x)
36. Question

Evaluate:

j (2sin 2¢ —cosd) do
(6 —cos? b—4sind)
Answer

(2sin 2¢p—cosd)

To find: [ e S e

Formula Used:

1.sec?x =1+ tan? x

2. [dx=tanlx+C

1+x2

3. 5in 2x = 2 sin X €05 X
Rewriting the given equation,

4sin g cosg — cos¢
6—cos?¢p —4sing g

cos¢ (4singg — 1)
6—(1—sin2¢)— 4sin¢ #

cos¢ (4singp—1)
- IS + sin2¢ — 4sin¢ ¢

Lety =sind
dy = cos ¢ do

Substituting in the original equation,

sy 2 ge 1Y

y2—4y+5

Using partial fraction,
d
4y —1 =A(E(yz—4y+5])+3

dy-1=A(2y-4)+8B

Equating the coefficients of y,

class24



4 =2A

A=2

Also,-1 =-4A + B
B=7

Substituting in (1),

2(2y—4)+7
y:—4y+5

1
= 2logly? —4y+5 +7f—d
gly* — 4y + 5| (-22+D y

=2log |y?-4y + 5|+ 7tant(y-2) +C

Buty =sin¢

=2 log |sin?¢ - 4sin ¢ + 5| + 7 tan'l(sin§ - 2) + C
Therefore,

(2sin2¢ — cosg)
(6 —cosZ¢p —4sing) ¢
=2log|sin’¢ - 4sing + 5|+ 7tan"(sing - 2) + C

37. Question

Evaluate:

class24

j dx
(sinX —2cosx)(2sin

Answer

dx
(sinx-2 cosx)(2 sinx+cosx)

To find: [

Formula Used:

s 5ec2_x=1+tan2x
1
2. [-dx=logx+C

Dividing by cos? x in the numerator and denominator,

sec?x dx
- (tanx —2)(2tanx +1)

Lety = tan x
dy = sec? x dx

Therefore,

B -
ol e el

Let

1 __A , B
-2@2y+1) (y-2) (@y+1)

1=A(2y+1)+B(y-2)




Wheny =0,

1=A-2B..(2)

Wheny =1,
1=3A-B=2=6A-2B...(3)
Solving (2) and (3),

1=5A
A=1
5
ScJ,B=“—z
s

(1) becomes,

1 —2

5 5
- f(y—m* @y+1)

11 [y —2| 21 |2 +1|><1+c
=’508Y gog y 2
Since y = tan x,

1 1}
= glogltanx —2| —glnglz tanx+ 1|+ C

= 110 e |+C
5 %% 2tanx +1
class24
dx x—2
|+¢
(sinx —2cosx)(2sinx + x+ 1

38. Question

Evaluate:

v
i

Answer

-
Tofind:fg*_—:;%dx

1
- T

Formula used: [

1
dx = ;Eog +E

x—a
x+a

On dividing by x2 in the numerator and denominator of the given equation,

1

-1
=sf’{ dx
F'E'Ig




:J’—*—_(l_?) dx

3

lety=x+ %

Differentiating wrt X,
1

dy = (1 - F)dx

Substituting in the original equation,
—d.
wf B
y*-(¥2)

y \/_
y+\r

2(

Substituting for y = x + X and taking reciprocal of the value within logarithm, we get
x

= +\/_|
1
x+E—-\/_I

1
= lo
vz B

1 J‘x+x2+1|'

= lo
22 8|V - x2+1|

Therefore,

+C

class24

-z . 1
A+x%) " 2v2

39. Question

Evaluate:

dx

j [x2 +1)

(:{4+x2 +1)

Answer

(x*+1)

ltan i+
a a

dx—_.

Formula used: _f =

On dividing by x2 in the numerator and denominator of the given equation,

f (1+ x2

I—; +3



Differentiating wrt x,
1
dy = (1 + E)dx
Substituting in the original equation,
o f d_yz
vz +(V3)
1 y

= —tan™'—=

V3 V3

Substituting for y = x — =

+

1
= —tan™?!

V3 V3

* -1(x2_1)+c
= —tan
V3 V3x

Therefore,

(x*+1) dx——l-ta N i
i+ 2 B

40. Question

Evaluate:

dx

(sin4 x +cos? x)

class24

Answer

&
(sin®* x+cos*x)

To find: [

Formula used:

1.sec?x =1 + tan’x

—-1%

4

Dividing by cos™ x in the numerator and denominator of the given equation,

sectx
= | — —dx
(tan*x + 1)

fseczx (1+tan%x)
(1+ tan*x)

Lety = tan x
dy = sec? x dx

Substituting in the original equation,

1497
=>J.1+y4dy




Dividing by y? in the numerator and denominator,

y‘z-!-l
J- 2+_1y2
1+y2
=:f s dy

D sl o e 1

=g
:J' 1+y dy

Letz=y—$

1

dz = (1 + ?) dy
Therefore,

J‘ dz
o s

22 +(V2)

) )

= —=tan” (—) +C

V2.

Substituting for z,

1
1 Yy=3
= —tan™?! +C
V2 V2
1 b 1)
= —tan~* ( +C
V2 Wz

Substituting for y = tan x,

i &y (tanzx— 1)+C
= —tan}| ———
V2 V2tanx

Therefore,
dx lta“l tanx — 1 +E
Ginfx+costn) vz \VZanx

Exercise 14B

1. Question

Evaluate:

Answer

class24

Formula to be used - f% = sin“f + cwhere c is the integrating canstant
a—x



[

sin“lf + ¢, ¢ being the integrating constant

2. Question

Evaluate:

j dx
1-9x°

Answer

Formula to be used - f % - sin'lz + cwhere cis the integrating constant
as—x

I\I"{(%) -x?)
R

e |
3sln

+E

wol =] %4

class24

: T .
= ;sin 13x + ¢, cbein

3. Question

Evaluate:

dx

j\’15 —8x?

Answer

Formula to be used - f% - siu“f + cwhere cis the integrating constant
a—x

. 1 dx
V15
1 X
V15 1



- il A 4w being the integrating constant

Vis vis
4. Question

Evaluate:

j dx
x? -4

Answer

Formula to be used - fﬁ = log(x + Jx2+ a?) + c where c is the integrating constant

dx
Vxz—4

7=

]oglx + Vx2— 4| + ¢, c being the integrating constant

5. Question

Evaluate:

dx
==

Answer

Fta?) Hc QETE € |s§e mtegratmg constant

Formula to be used - [

=

%longx + Vax?— 1| + ¢, ¢ being the integrating constant

6. Question

Evaluate:

J‘ dx
Vox? -7
Answer

Formula to be used - IJ_ log(x + {x2 1t a?) + c where c is the integrating constant

S
dx

Gx)E =T

log |3x + V9x2 —7| +c.c being the integrating constant



7. Question

Evaluate:

.-
x% -9

Answer

Formula to be used - IW log(x + (x2+a?) + c where c is the integrating constant

dx
V=

[

log |x + Vx2—9| + c. c being the integrating constant

8. Question

Evaluate:

dx

o=

Answer

2+a?)+ ¢ where c is the inte ratlng constant

class

dx
Formula to be used - [ =

dx
".[\/1 ¥ 4x?

dx
IW

§10g|2x + V4x2 + 1| + ¢, ¢ being the integrating constant

9. Question

Evaluate:

J' dx
Vo +4x?
Answer

Formula to be used - IW log(x + Jx2+ a%) + c where c is the integrating constant

"j\le + 4x2

%10g|2x + y4x2 + 9| + c, c being the integrating constant

10. Question

Evaluate:



