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XERCISE 7.1 PAGE NO: 299
Find an anti-derivative (or integral) of the following functions by the method of inspection. 1.
sin 2x
2. cos 3x
3. er

4. (ax + b)? 5. sin 2x — 4 ¥ Solution:

1. sin 2x

The anti-derivative of sin 2x is a function of x whose derivative is sin 2x We
know that,

i1—((:05 2x)=-2sin2x

dx
We get,

. 1 d
sin 2x = ———(cos 2x)

2 dx

On further calculation, we get
sin2x = i[—%cos 2.\')

dx

Hence, the anti derivative of sin 2xis— 1 /2 cos 2x

2.c0s 3x

The anti-derivative of cos 3x is a function of x whose derivative is cos 3x We
know that,

L (sin3x)=3cos3x
dx

We get,
2 | G0, I—
cos 3x = ——(sin 3x)
3 dx
On further calculation, we get
Co83x = —‘i[lsin 3.\‘]
dx\ 3
Hence, the anti derivative of cos 3x is 1 / 3 sin 3x

3. eX
The anti-derivative of e is the function of x whose derivative is e
We know that,
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We get,

1y
e —Ea(c )

On further calculation, we get

2x d [ ] 2.1')
e =—4i—8
dxel 2

Hence, the anti derivative of e*is 1 /2 e3x

4. (ax + b)?
The anti-derivative of (ax + b) 2 is the function of x whose derivative is (ax + b)?

We know that,
—d—(ax +b) =3a(ax+b)
dx

On further multiplication, we get

2 1 d 3
x+B) = —(ax+h
) Sadx( )
Hence,
2 7( 1 3
ibPed( L )
(ax+b) dr(3a(m+))

Thus, the anti derivative of (ax + b)2is 1 / 3a (ax + b)}

5. sin 2x — 4 ¥
The anti-derivative of (sin 2x —4 %) is the function of x whose derivative of (sin 2x — 4e*)

We know that,

-51—[ —lcos PR J = sin 2x — de™"
dx 3

Hence, the anti derivative of (sin 2x — 433%) is (-1 /2 cos 2x — 4 / 3 3¥)

e

Find the following integrals in Exercises 6 to 20:

5 I(4e"'+l}1’x

Solution:
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We get,
=4 Ie" “dx + Jldx

On further calculation, we obtain,

3x
=4[e ]+x+C
3

Therefore,

=ﬂel‘ +x+4+C
3

. I.\""[.I—T}Z—]dr

Solution:

We get,

= I(r ——I)dx

On further calculation, we obtain,
= j.rzdx— Jldx

Hence,

3

=2 _x+C
3

I(ax” +bx +c)dx
8.
Solution:

By taking the terms separately, we get,
=a jx:dx‘ +b dex +e Il dx
On further calculation, we obtain,

= a(£J+b(£)+cx+C
3 2z

So, we get,

} >
ax’  bx”
=—t—atcx+C
3 2

I( 2x* +e" ) dx
Sgdlution:
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By taking the terms separately, we get,
=2 Ix3 dx + je"dx
On further calculation, we get,

3
=2[£)+e’+c
3.

Therefore,

2 4
=§x"+e +C

Solution:

By taking the terms separately, we get,
1
= |xdx+ |—dx -2 |l.dx
ju X+ j.\' X I X
Hence, we get,

; +log |r| =2x+C

j‘x3 + Sf: -4 e

11. X
Solution:

We get,
= J(r +5-4x7 )dx

By taking the terms separately, we get,
= [xdv+5 [1.de—4 [xdx

On further calculation, we obtain,

2 |
=£—+5x-4(3—)+c
2 -1

&

Hence, we get,

X 4
=—+5x+—+C
2 X
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12. Vx

Solution:
We get,

5 1 1
= J‘(f +3x? +4x 2}1\'

On further calculation, we get,

3 ]
3() 4[]
= + : +C

(39 )
(3]

3 :
+2x2 +8x2 +C

=—x?
7
Hence,

9. 1 3
=-;—x2+2x3+8\/;+('

j-x" gt st

-dx
13. x—1
Solution:
By dividing, we get,

- [ +1)e

By taking the terms separately, we get,
= J.r3(1r+ Ildr
Therefore, we obtain,

k)
¥ LeEe
3

" [(1=x)xeix

Solution:
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We get,

On further calculanon we get,

jr dr-—jx dx
So,

38

2. 2

Hence, we get,

o -
==X ==x24+C
5

I\/: (33‘3 +2x+ 3) dx
15.

Solution:
We get,

5 i 1
= J{?sxz +2x% +3x7? }l\’

By takmg the terms separately we get,
~3Ix dr+2_[\ dx+3Ix Zdx

On further calculation, we get

5
2 2 2
Therefore, we get,

7 5 3

6 3 5 5
=—x2+—x24+2x2+C
7 5

2x—3cosx+e" )dx
.l )

Solution:

WWW.Edllgl'DDSS.CDI]]
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By taking the terms separately, we get,
=2 jxx‘lx -3 jcos xdx + Ie"' dx

On further calculation, we get,

=2'—:-—3(sinx)+e“ +C

L

Hence, we get,
=x" —-3sinx+e” +C
j'(zxz ~3sinx+ 5\/1—')dx
17.

Solution:
By taking the terms separately, we get,

=2 ledx ~3 |sinxdx +5 J-x;dx

On further calcualtion, we get,

2x° x? |
= -3(-cosx)+5 5 |+C
2

Therefore, we get,

2 10 !
=Zx +3cosx+—x*+C
3 3

Isec x(secx+tan x)dx
18.

Solution:
On multiplication, we get,
= j (sec” x+secxtan \) dx
By taking separately, we get,
= _[secz xdx + j. sec x tan xdx
We get,

=tanx+secx+C

ST dx
19 cosec’x

Solution:

2
j‘ SecC™ x
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So,
sin” x
= J dx

cos™ X

We get,

= jtanz xdx
On further calculation, we get,

= J‘(sec2 x—1)dx
By taking separately, we get,
= Ise03 xelx — I ldx
Therefore, we get,
=tanx-x+C

2 -3sin.
tlllrdr
20 cos” x

Solution:

By separating the terms, we get,

2 3sinx
= e o e (X
cos“ X COSs” x

On further calculation, we get,

= J'?. sec” xdx 3 j-tan xsec xdx
Hence, we obtain,

=2tanx-3secx+C
Choose the correct answer in Exercises 21 and 22

(5
21. The anti-derivative of ¢
(A) (1/3)x'/3+ (2) x!/2 + C (B)
(213)x2/3+(1/2) 2+ C

(C) 213)x3'2+ (2) x'/2 + C (D)
(3/2)x%'2+(112)x/?+C

Solution:

equals
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Given

[\/; +—J]_;}dr

We get,
3
= Ix:d\'*f‘ Ix_;dx

On further calcualtion, we get,
|

-

x?

+—+C

N w| %

|
2
Therefore, we get,

3 |

==x2+2x*+C
3
Here, the correct answer is option (C)

22. 1f d/dx f (x) = 4x3 -3/ x*such that f (2) = 0. Then f () is
(A)x*+1/x2-129/8 (B)

x3+1/x4+129/8

(C)x*+1/x3+129/8 (D)

x3+1/x4-129/8

Solution:

Given
d/dxf(x)=4x3-3/x*
The anti derivative of 4x3 — 3 / x4 = f (x)
Hence,
. ;3
x)= (45 - dx
f(x)= [4x' - v

By taking separately, we get,

f(x)=4 I.\"dx iy J'(x-J )a’:\

We get,
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Now, we get,
F(x)=x'+-54C
X-
Also, f(2)=0

By substituting x = 2, we get,

2)= 2‘+--',-,-+C=o
f(2)=(2) )

l6+l+C=O
8

On further calculation, we get,

C=~{l6+-lv-)
8

By taking L.C.M, we get,
8

Hence, f(X)=x*+1/x3-129/8
Therefore, the correct answer is option (A).
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EXERCISE 7.2 PAGE NO: 304
Integrate the functions in Exercises 1 to 37:

1. 2x/ 1+ x?

Solution:

Letustake | +x2=t
So, we get,
2x dx =dt
2x
I dx

l+x°

On further calculation, we get,

=logjr|+C
Now, substituting t= 1 + x? we get,
= log l+.r2|+C

=log(l+x%)+C

2. (log x)? / x
Solution:
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Let us take,
log |x| =¢

On differentiating, we get,

ldrzw
X
log| x :
J‘( og|x|) d
X
We get,

= jtzdt

On further calcualtion, we get,

3
=L+C
3

By substituting t = '°9 ¥ we get,

_(log|x))" .
3

3. 1/ (x+ xlog x)
Solution:

Given
]

x+xlogx

This can be written as
. 1

x(1+logx)
Let us take,
1+logx =t
We get,
l/xdx=dt
So.

Pl g
x(1+logx)
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On calcualting further, we get
=log|7|+C

Hence, we get,
=log|l+logx|+C

4, sin x sin (cos x)
Solution:

Letus take cosx =t
By differentiating, we get
-sinx dx =dt
Now,

Isin x-sin(cosx)dx

We obtain,

=- I sint dt

On further calculation, we get
=—[-cost]+C

=cost+C

By substituting t = cos x, we get
=cos(cosx)+C

5. Sin (ax +b) cos
(ax + b) Solution:

WWW.Cdllgl'ﬂOSS.C-Dm
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Given
sin(ax +b)cos(ax+b)
On integrating the above function, we get

2sin(ax +b)cos(ax +b)
P

sin(ax +b)cos(ax + b)=
We obtain,
_sin2(ax+b)
- 2
Let2(ax+b)=t
We get,
2adx=dt
We get,
I§il12(a\'+b)d 1 psint dt

2 © 27 2a
On further calculation, we get,
1
=-—[-cost]+C
4a

By putting t =2 (ax + b), we get

=—cos2(ax+b)+C
4a

6. Vax + b
Solution:
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Let us take,
axt+b=t
We get,
adx=dt
Hence,
dx=1/adt
Now,

|
I(ax + b)2 dx
We get,
I
- jﬁdt
a

On further calculation, we get

3
I
=—| =— |+C
al 3
2
Hence, we get,

= 3(ax +b) +C
3a

7. X Vx +2
Solution:
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Let us take,
x+2)=t
We get,

dx =dt
Now,

_‘.x\/x+2dr
We get,
= [(e=2)rar

On further calculating, we get

(3 i
= thz ~212}dt

By taking separately, we get
3 1
= J‘l:clt -2 j'rédl

So,
5
t* &
=—=2| = [+C
5 |3
2 2

By further calculation, we get

5 3
5

4 ~i13 +C
3

ik

s / 3
=2(x+2)2-3(x 42 +C

8. X V1 + 2x2
Solution:
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Let us take,
1+2x2 =1t
We get,

4x dx =dt

'(x\fl +2x° dx

We obtain,

j \/id!

So,

furt 1er calculation, we get

{

0. (4x + 2) Vx? + X
+ 1 Solution:

2 w|

o~|—-
N
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Let us take,
xX2+x+1=t

We get,
2x+1)dx=dt
I(4x+2) ¥4 x+1 dx
We obtain,

= j2\/;dl

=ZI\/;dt

On further calculation, we get

e

—

+C

1| W

3

::-g(x.: +x+l)5 +C

10.  1/(x-x)
Solution:

Given
|
x—x

This can be written as
1

Vx(Vx-1)
Let us take,

(\/;—I)=l
We get,

|
Ix = dt
wWx
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On further calculation, we get
=2loglt|+C

Hence. we obtain,

\/;—l.+C

=2log

11. x/ (Vx + 4), x>
0 Solution:

Let us take,
X+4=t
We get,
dx=dt

x - (r—4)’
I\/x+4d\—j % dt

So,
[[ﬁ% ,

On further calculation, we get

+C

1 [
t-t?-8t* +C

1*(1-12)+C

Wi Wi Wi

By substituting t = X + 4, we obtain
9 1
= (x+4)7(x+4-12)+C
J
2
= ?Jx+4(x—8)+(?

12. (X3 _ 1)1/3
x° Solution:
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Let us take,
x3I—1=t
We get,
3x‘dx =dt

1

I(x3 - l)3 X dx

We get,

B I(x - l)3 x - xldx

By putting x3? — | = t, we obtain
dt

= jl-l‘(l-#l)?

1 4 1
=— J(r-” +t-‘]dt
3

On further calculation, we get

-

-~
Wi

l
+
+
'

W& e

=W o
&

W o~

+

| W

i

Tad | &
—

+

@]

.
3

1T

BN

| —
r

I~

4

) +%(.1r3 —l)§ +C

Il
|
—
=
w
|
Pk

13. x 2/ (2 + 3x3)? Solution:
Let us take,
2+3x3=t
We get,
ox2 dx = dt

I ¥ .
(2+3x")'

So,

| ¢ de
"ol
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On further calculation, we get
= L [’—] +C
9( -2
o (—]-) +C
18\ ¢

18(2+43x°)

14.1/x (logx) ™, x>0, m # 1 Solution:

Let us take,
logx=t
We get,

l dx =dt
X

I;m pe 2k
x(logx)
We obtain,
=_[ dt
(’)”l

On further calculation, we get

il
=(l ]+C
| =m

Alem
=(loga) o

(1-m)

15. x / (9 — 4x?) Solution:

Let us take,
0—-4x2=t
We get,

- 8x dx =dt
Now take,

X
-‘ 9—4x° &
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So,
-1 ¢l
= |- dt
s
By further calculating, we obtain
B loglr|+C
8

=:8—llog[9~4x:t+C

16. e2x+ 3 Solution:

Let us take,
2x+3=t
We get,
2dx =dt
Now

Jysd
J-e 7 A

We obtain,

= l e'dr
2

On further calculation, we get
e,
= -;;(E ) +C

-

I [2x+
== 4 C

17.
Solution:

Let us take,
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So,
1 ¢l
- —2- J.;,—df
= i e’dt
2
On further calculation, we get
=—l~ Eile@
2{.—1

= -le"": +C

3
18. 1+ x
Solution:
Let us take,
tan'lx =t
We get,
! ~dx=dt

I+ x°
' x
e
—dx
14 x°

We obtain,

= Je‘dt

By further calculation, we get
=¢ +C

el .
=el.m \+C

2
&

2x
19. €+ |
Solution:
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By dividing numerator and denominator by e, we find

(¢ -1)

(eg_‘ +]) e.r +e—.x

x

¢
Let us assume,
e +e "=t

So,
(}e' —-e " )d\‘ =dt

By calculating further, we get
=log|t|+C

+C

= Iog|e’r +e”

2x

P

2. €2x+€’_ 2x

Solution:
Let us assume,
e +e =t
We get,
(’.’e:r —-2e 2"')dvc =dt

2(e* —e ™ dx =dir
Now

2x -2x
e —e
J-[ 2x =2 X Pr
e +e
We get,

dt
21
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1 ¢l
¥
On calculating further, we get

=—;—log[r[+C

-2x

+C

=llog[e2" +e
2

21.
tan? (2x — 3)
Solution:
tan’ (2x—3) =sec’ (2x-3)-1
Let us take,
2% —3 =t
We get,
2dx =at
Now,

Itan: (2.\‘— 3)dx = ﬂ:(sec2 (2x—3))— l:]dx
By separating, we obtain
=% J‘(scc2 t)dt- jldx
= % sec” 1 dt — jla’x
On further calculation, we get

=ltanr—x+(_‘
2

=%tan(2x—3)—x+C

22,
sec? (7 — 4x)

Solution:
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Let us take,
7—4x=t
We get,
—4dx =adt
Hence,

Isec3 (7—-4x)dx= :—2— J'sec2 t dt

On calculating further, we get

=-4—(tant)+C

=1411an(7-4x)+c

23.

sin”'x

\/1 _x*

Solution:

Let us take,
sinlx=t

1
J1-x*
Isin"x

VI=x*

We get,

dx = dt

dx = J tdt

=—-+C

By substituting t = sin-! x, we get

.\
=(sm .\) L
2
24.

2¢c0s x — 3sin x

6¢cos x + 4sin x
Solution:
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2cosx—3sinx
6cosx+4sinx
This can be written as

_ 2cosx—3sinx
2(3cosx+2sinx)

Let us assume,
Jcosx+2sinx=¢

(—3sinx+2cosx)dx = dt

IZcosx—.’,sin X - ﬂ
6cosx+4sinx 2t
On further calculation, we get

I ¢l
Sl
... loglt|+C
= oglr|+
Therefore, we get

F oo o
=;Iog|?.smx+3cosx|+C

1

’e cosZx (1 - tan x)*

Solution:

WWW.Edllgl'DDSS.CDI]]
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1 _ osec’x
cos’x(1-tanx)’ (I-tanx)’
Let us assume,
(I-tanx)=1¢

—sec” xdx =dt

sec’ x -dt
“.(1 ~tanx)
We get,

=— Il “dt

== +C
t

Therefore, we get

s 1 _4p

(1—tanx)

cos \/:
26. ‘/T

Solution:

Let us take,
Jx =t

dx =dt

1
2Jx
J'COS \/;

J;
By further calculation, we get
=2sint+C

=25in\/;+C

\/sin 2x COS 2x
27.

Solution:

dx=2 Icost dt
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Let us take,
sin 2y = ¢

2cos2xdx = dt

— I\/sin 2x cos2xdyx =% j\ﬁ dt
On further calculation, we get

3
t?

1
2

—
e

By substituting t = sin 2x, we get
3
= —l (sin2x)2 +C

COoS x

28, ,/l +sin x

Solution:
Let us take,
l+sinx=¢

Cos x dxy = at

j COSX  »_ J- dr

V1+sinx Jr

By ﬁthher calculation, we get
’..

=T+C

2
=7\/I_+C

=21+sinx +C

59, COt x lOg sin x
Solution:

WWW.Edllgl'DDSS.CDI]]
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Take
log sin x =t By
differentiation we get

-cosx dx =dt

sinx

So we get cot x dx =
dt Integrating both
sides

Icot x logsinx dx = II dr
We get
>

Substituting the value of t
= % (logsinx)’ +C

30.

Sin x

1+ cos x
Solution:
Take 1l +cosx =t
By differentiation

-sin x dx = dt
By integrating both sides
j sinx dy = - dt
| +cosx t
S0 we get
=-log|t|+C

Substituting the value of t
=-log|l+cosx +C

31.

sinx
(1+cos x)2
Solution:

Take1l+cosx =t
By differentiation
-sin x dx = dt
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Integrating both sides

J' sinx

(1+cosx)’

We get
- [i2ar

It can be written as

=l+C
t

Substituting the value of t

= ——+C
1+cosx
32.
1

brannaraassml

l+cotx
Solution:
Itis given
that

WWW.Cdllgl'ﬂOSS.C-Dm
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1
r= f—L
1+cotx
We can write 1t as
1
— j‘—d_\‘
COSX
14 55
sinx

By taking LCM

I sin x
sinx+ COSA

Multiply and divide by 2 in numerator and denominator

= J' 2sinx
sinx +cosx

It can be written as

dx

) Ismuwosx +(sinx—»cosx)

(sinx +cos x)

On further calculation

- I‘ . J-smx cosx
sin x + cos r

We get

1 sm,\ cosx

_—( '[sm\+co>x

Take sinx + cos x =t
By differentiation
(cos x—sinx) dx=dt

We get
o L
o j’ ~(dr)
> A S
By integration

x 1 .
=’:2"—§|0g|f| +C
Substituting the value of t

x | .
== ——log|sin x +cos x|+ C
2 2
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33.
I

1-tanx
Solution:
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It 15 given that
I
[ = |——dx
l-tanx
We can write 1t as
|
N
| sinx

COsXx

By taking LCM

cosXx
I —dix
cosx—sinx
Multiply and divide by 2 in numerator and denominator

2
l 2cosx »

2 COSX ~SInX

It can be written as

dx

1 I(cosx ~sinx)+(cosx+sinx)

2 (cosx~sinx)
On further calculation
3 Ildx J(.osr+smxdx
cOs X —sinx
We get

x | pcosx+sinx

2 27Jcosx-sinx
TakecosxX-sinx=t

By differentiation
(-smx—cosx)dx=dt

We get
Xk I:.&ffi)
22 t
By integration
x 1
Substituting the value of t

xi+C

I¢

Nlb-:
Nl—-
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34.

Jtan x
= 0
SiNxXCos x
Solution:

It 1s given that

vtanx
I= |——dx
$inxcos x
By multiplying cos x to both numerator and denominator

J' \} anx xcosx

SiNn X COS X X COS X

dx

On further calculation

fan xcos™ x

So we get

Iscc ‘ xdx
\/tan X

Taketanx =t

We get sec? x dx = dt

dt
I= jj
By integration we get
=2t +C
Substituting the value of t
=2tanx +C
35.

(1+logx)’

X
Solution:
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Consider
1+logx=t
So we get

1

—dx=dt

X

Integrating both sides

1+logx)’ ’
(Lrtoes) oo fra
X
We get
L &
3

Substituting the value of t

(1 +I§gx)" T2

36.
(x+1)(x+ logx)2

X
Solution:

It 1s given that

"
-

(x+1)(x+logx)

X

=[x+ ! J(x+ logx)2

X

We can write 1t as

=(I+l](x+logx)3

x
Considerx + logx=t

By differentiation

(l+ler=dl
o

Integrating both sides

l 2 )
1+— ((x+logx) dx= |t"dr
I[ x](r ogx) dx I
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So we get

t.‘l

=—+C
3

Substituting the value of t

=%(x«x~log.vr)3 +C

37.
X' sin (tan'I x’)

14X
Solution:
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It 1s given that
x'sin (tan n x’)
1+ x*
Consider x* =t
We get 4x° dx = dt

J..wr’sin(tan".m”)d~ |J.sin(tan"t)dt ()

141

I+ x* 4
Similarly take tan-1t=u

By differentiation we get

=du
1+2°

Using equation (1) we get

J.r sm(tan x )d\

1 =3 Ism udu
+x*

By integration
= l(—cosu)+ C
4

Substituting the value of u

cy: cos(tan’l t)+C

Now substituting the value of t

= Tcos(tan" x‘)+C

Choose the correct answer in Exercises 38 and 39.

- 102" + 107 log,10dr
/ i 10T

(A)10% — ;rl“ o

(B)10" + " + ¢

(C) (10" — ]‘1 +C

(D ]Eﬂg[lDI +r"%+ o

Solution:

equal s
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Take x19+ 105 =t
Differentiating both sides
(10x" +10" log, 10) dx = dr
Integrating both sides we get

..‘l I X
J‘IO\ -:-00 Iog“lodrzjtlt
x'+107 t

So we get

=logt+C

Substituting the value of t
=log (10 +x!1%)+C

Therefore, D is the correct answer.

i
35’-f sinZrcodty cquals
(A)tanx +cotx+C

(B) tanx—cotx+C
(C) tan x cot x + C (D) tan x — cot 2x + C Solution:

It 1s given that
dx
R
sin” xcos™ x

We can write it as

1
= '"—‘—:,—*-"—"—",—‘*{i\‘
SIn” xXCos™ x

Here we get

Isin”’ x+cos'x

.3 3
sin” xcos™ x
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By separating the terms

2
CoOS X

. >
sin- x
f—det [
SIN” XCOS™ X SIN”XCos™ X

We get
= fsec’ xdx + Icosecz.\dr
By integration

=tanx—-cotx+C

Therefore, B s the correct answer.
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1. sin? (2x + 5)
Solution:-
We have,

By standard trigonometric identity, sin’x = (1 — cos4x)/2
1-cos2(2x+5) 1-cos(4x+10)

2 - 2
Taking integrals on both sides, we get,

sin(2x+5) =

l1-cos(4x+10)

=[sin? (2x +5)dx =] dx

—

Splitting the integrals,

=%,f1.dx—%fcos(4x+10)dx

:lx—lfcos(ilx +10)dx
T B

On integrating, we get,

-

1 1[
= e

2 2

sin(4x+10)]
: +C

=lx—lsin(4x+10)+c
2 8

—

2. sin 3x cos 4x
Solution:-
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By standard trigonometric identity sinA cosB = % {sin(A + B) + cos(A - B)}

[sin3xcos4xdx =%J'{sin (3x +4x)+sin(3x —4x )}dx

On simplifying,

L :
= : in (—x )}
_;_f{sm 7x +sin (-x ){dx

= %-f{sin 7x —sinx }dx

—

Splitting the integrals, we have,

_1 [sin 7xdx — L [sinxdx
o) 2

On integrating, we get,

= l( 05T J—l(—cosx)+C
7 2

2\

—cos7X  cosx
= - +C

14 2

3. Cos 2x cos 4x cos 6x
Solution:-
By standard trigonometric identity cosA cosB =%z {cos(A + B) + cos(A - B)}
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, |
[cos2xcos4xcos6xdx = [cos2x l:% {cos (4x +6x )+cos(4x —6x )} dx

- |

= %J'{cos 2xc0s10x + cos 2xcos (—2x )} dx

—

We know that, cos(-x) = cos x,

1 .
= [ {cos 2xcosl0x + cos” 2x} dx

—

Again by, standard trigonometric identity cosA cosB = % {cos(A + B) + cos(A -
B)} and cos?2x = (1 + cos4x)/2

+cosdx ) |
1 <:os4x)ldX

jlcos 2x X )+cos(2x — Xl
I[lz 5(2x-+10%) + cos(2x-10x) +|

Jlo—-

-

On simplifying, we get,

1
= Zf(cosl.‘zx +cos8x +1+ cosdx )dx
By integrating,

+C

1|smnl2x sm8x sindx |
= - +X+

T4l 12 8 A

4.sin® (2x + 1)
Solution:-
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Given, sin*(2x+1)

By splitting,

=[sin’ (2x +1)dx = [sin*® (2x +1).sin (2x +1)dx
We know that, sin? x = 1 — cos? x

=[(1-cos™ (2x +1))sin(2x +1)dx

Let us assume cos (2x+1) =

Then,

=> -2sin(2x+1)dx = dt

—dt
=> sin(2x+1)dx = T

sin®(2x+1) = ?_f(l—t‘ )dt
ik B
2| 3

Now substitute the value t’ in equation,

cos’ (2x + 1)1
30

—cos(2x+1) cos’(2x+1)
= '7 + i -+C

_ Icos (2x +1)-

5. sin® x cos® x
Solution:-
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Given, [sin’xcos’x.dx

By splitting the given function,
= [cos’x.sin *x sinx.dx

We know that, sin? x = 1 — cos? x
=[cos'x (1-cos’x )sinx.dx

So, let us assume cosx =t

Then,
= -sinx X dx = dt

sin®x cos =—[t*(1-t)dt
=—[(t* -t )at

On integrating, we get,

4 6
t t
o 5
4 6
Now substitute the value ‘t’ in equation,
B fcos“"x cossxl

l 1 — G I+C
6 4
:COSX_COSX+C
6 4

6. sin X Sin 2x sin 3x
Solution:-
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By standard trigonometric identity sinA sinB = -% {cos (A + B) - cos (A - B)}

[ sinxsin 2xsin3xdx = J’sinxé[{cos (2x —3x)—cos(2x +3x )}_adx

On simplifying, we get,

= % f{ sinxcos(—x )— sinxcosSx} dx

We know that, cos(-x) = cos X,

i [ {sinxcosx —sinxcos5x } dx
2

Splitting the integrals, by using sin 2x = 2sinx cosx, we get,

1 ;sin2x L
=— [ dx — ;J' sinxcosixdx

On integrating the first term, and substituting sinA cosB = % {s|in(A +B) +sin (A

-B)}

—c0e2% |
_% cos-xl_lj'f_sin(x.i.Sx)+sh1(x—5x)1.dx
4 2 | 2 (2 J
A _
_ COSS"X—%J'(sinéx+sin(—4X))dX

Computing and simplifying, we get,

—c0s2x 1| —cos6x cos4x7
— —= - +C

8 4 3 4

-

—cos2x 1[ —cos6x cosdx |
= - — = +C
8 8 3 2 |

_ l[cosz _ cosdx

g - z —COSZXl‘-i-C

7. sin 4x sin 8x
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Solution:-
By standard trigonometric identity sinA sinB = -J {cos (A + B) - cos (A - B)}

Then,

_f sindxsm8xdx = _f f%cos(élx —-8x )— cos(4x +8x )}dx

= %J’(cos(—4x ) —cos12xdx

—

We know that, cos (-x) = cos x,

= lf{cosﬁlx —cos12x }dx
5

—

On integrating we get,

A,

1[sin4x sinl12x |
= |+C
4 12

l—-cosx
g -

1 +cos x
Solution:-
By standard trigonometric identity, we have,

- -
2smn’” —

l—cosx 2
7 X

1+ cosx 2cos°;

We know that, (Sin x/cos x) = tan x

-

= 2tan

1o | A

Also, we know that, tan™ x = sec x

=(sec:§—lJ
_ 2
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Integrating both the sides, we get,

.fl cosxdx f(sec ——l)d

1+ cosx 2
x |
tall;
= =—-x [+C
1
5 ‘

X
= Ztanz—x +C

COS x

I+ cos x
Solution:-

By standard trigonometric identity, we have,
2 X oK
COs™ — —sin~ —
2 2

COsSX

7 X
1+cosx 2cos‘:

We know that, (Sin x/cos x) = tan x and takeout % as common, we get

:l{l tan” i

Integrating both the sides, we get,

wlM

fﬂdx=fl[l tan” 3\’ X
1+ cosx 2 2

Using standard trigonometric identity tan? x + 1 = sec? (x)
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On integrating, we get,

X
:x-tan;-i-C

10. sin* x

Solution:-
By splitting the given function, we get,
sin*x = sin? x sin®x

By standard trigonometric identity, we have, sin? x = (1 — cos2x)/2

_ [ 1—cos2x ](I—COSZX J

2 2
1 2
=—(1—cos2x)
A
By using the formula (a - b)?> = a? — 2ab + b?, we get,

1 3 B
= Z':1 +cos 2x —2¢c0s2x |

From the standard trigonometric identity, cos?2x = (1 + cos4x)/2

:l 1+(m —.“Zcos.-‘lxT
4| 2 J
=l l+l+lcos4x—-cos?.xl‘
4 2 2 B

On simplifying, we get,
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:—1-|:3+1cos4x-"cos7 l
412 2 |

Integrating on both the sides,

fsm xdx —ZI[ +— ! cosdx —2cos2x ||dx

1[3 1(sin4x) 2sin2x |
= — I+C

i 7 et = =

o 2

— —

By simplifying,

=l 3x +( i J—.?.sin.‘-lx \+C
8 B J

\

=—x—lsin2x +Lsin4x+C
S 4 32

11. cos* 2x
Solution:-
By splitting the given function,

cos*2x = (cos?2x)?

By standard trigonometric identity, we have, cos? 2x = (1 + cos4x)/2

B [ 1+ cos4x Jz

7

On simplifying, we get,
1 o) |
=i [1 +cos’4x —2cosdx |
4 J

By standard trigonometric identity, we have, cos? 2x = (1 + cos4x)/2

1|, (1+cos ]
- R e o |
4 2 A

\ -
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1 1 1 i
=—|1+—+—cos8x + 2cosdx
4 2 2

By simplifying,

|
= l[—% - lcosSx + 2cos4dx l
2 2 |

4

Integrating both side,

J’cos4 2xdx :f é-i—lcos&; +lcos4x ldx
8 8 2 )

=3—X+i4si118x+%sin4x+c

8
S
12. Sin X
l+cosx
Solution:-
By standard trigonometric identity, we have,

-

s X X |
s 2511 — Cos —
S X 2 2

1+ cosx

5 X
2cos” —
2

.1 X 1 X
4s1n° —cos” —
o) ~

A
-

2cos

to | A4

On simplifying, we get,

5

= 2sin

to | A4

From the standard trigonometric identity, we have, 1 —cosx = 2sin- =

= 1- cosx

WWW.Cdllgl'ﬂOSS.C-Dm
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On integrating both the sides, we get,

flsnidx :f(l- cosx )dx
+ cosX

=x—sinx+C

COS 2x — CoS 2«
13

COSx—Cos ¥
Solution:-
By using the trigonometry identity i.e.,

A+B . A-B
s
2 2

cos A—cos B= —2sin

So, we have,

. 2X+2a . 2x—2a
- - —2s1n sin
cos2x —cos2a _ 2 2

— -

COSX —Cosa By X+ao X—a

By simplifying, we get,

sin(x+o)sin(x—a)

- ('x+aj. (x—a}
sin sin
2 2

\ —

Then,

From the identity sin 2x = 2 sin x cos X, we have

. [X+a X +0
2s1n cos
2 \ 2
g 2
(X400 . [X—0
s sin
2 2
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On simplifying, we get,

( X+0 J ( X—a J
= 4cos cos
2 2
By using the trigonometry identity 2 cos A cos B = cos (A + B) + cos (A - B), we
have

X+0 X—0 X+0 x—a|
= 2| cos + = +cos -

= 2[cos(x) +cosa]
= 2C0sX + 2 cosa

Then,

Integrating on both the sides,

[ cos2x —cos2a

dx = f( 2cosx + 2cosa )dx
COSX — COSU
We have,
= 2[sinx + xcosa] + C

COS X —SIn x
14.

| +sin 2x
Solution:-
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: COSX — SinxX
Given= ————
1+sm2x
By using the standard trigonometric identity, (1 + sin2x) = sin®x + cos?x +
2SiNXCOSX.
Then,
B COSX —SInxX
(sin'x +cos’x )+ 2sinxcosx
_ COsX —sinx
(sinx + cosx )
Now,

Let us assume that, sinx + cosx =t

And also, (cosx-sinx)dx = dt

Integrating on both the sides and substitute the value of (cosx — sinx) dx and
(sinx + cosx) we get,

COSX — SInxX

i COSX — sinx

_J'+dX= : ~dx
1+sm2x (sinx + cosx )
_dt
>
=t1+C
=——+C
t
-1
== _—+C
SIX + cOsX

15. tan® 2x sec 2x

Solution:-

By splitting the given function, we have, tan®2x

Sec2x = tan?2x tan2x sec2x

From the standard trigonometric identity, tan? 2x = sec? 2x — 1,
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= (sec?2x -1) tan2x sec2x
By multiplying, we get,

= (sec?2x x tan2xsec2x) — (tan2xsec2x)
Integrating both sides,

[tan’ 2xsec2xdx = [ sec” 2xtan2xsec2xdx — | tan 2xsec2xdx

sec2x
+C

.
= I sec” 2xtan2xsec2xdx —

Then,

Let us assume sec2x =t
And also assume 2sec2x tan2x dx = dt

3 1:, sec2x
[tan®2xsec2xdx = ;J't‘dt - +C
On simplifying, we get,

t°  sec2x
=—— +C
6 2
sec2x)  sec2x
= ( ) - +C
6 2
16. tan* x
Solution:-

By splitting the given function, we have,

tan®x = tan?x x tan?x

Then,

From trigonometric identity, tan? x = sec? x — 1
= (secx -1) tan?x

By multiplying, we get,
= sec?x tan?x - tan®x

Again by using trigonometric identity, tan? x = sec? x — 1
= sec?x tan?x- (sec?x-1)
= sec?X tan?x- sec?x+1

Now, integrating on both sides we get,
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[tan*xdx = ,fseczxtan:xdx — sec xdx — [1.dx

= [sec’xtan’xdx — tanx +x +C
Then, let us assume tanx =t

And also assume sec?x dx =dt

[sec™xtan“xdx = | t°dt =

-
Itan“xdx = } tan’x —tanx +x +C

.
17, SIN” X +C0s” x

RIS ) 2
SIN” XCOS™ x
Solution:-
By splitting up the given function,

sin"Xx+cos’x _ sin’x cos’X

= Bl " | 2 3 Bl N 1 ]
S XCOS'X  SINTXCOS'X  SIN"XCOos X
By simplifying, we get,

SinX  COSX
= +

cos’X  sin’x
We know that, (sinx/cosx) = tanx and (1/cosx) = secx.
Again, we have (cosx/sinx) = cotx and (1/sinx) = cosecx
= tanx secx + cotx cosecx

Integrating on both the sides, we get

sin°x +cos’x
[ e T dx =] (tanxsecx + cotxcosecx )dx
Sl “XCOS X

=secX —cosecx + C

c0s 2x + 2sin’x
18, €08 2x + 2sin"x

2
COS X
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By using the standard trigonometric identity, 2sin® = (1 —cos2x) Solution:-
cos2x +2sin"x _ cos2x +(1—cos2x)

cos X cos X
By simplification, we get,
|
cos”X
We know that, (1/cos? x) = secx
= sec’x

Integrating on both sides, we get,

cos2x +2sin"x 3
f - dx = f sec xdx
COsS X

=tanx+C

I

Sin x Cos°x
Solution:-

19.
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For further simplification, the given function can be written as,
1 SINX 1
+

SINXCOS'X  COS'X  SINXCOSX
Divide both numerator and denominator by cos? x
1

= tanxsec'x + &
SINXCOSX

cos X
On simplification, we get,

-

o sec’x
= tanxsec x +
tanx
By applying the integrals, we get,
1 3 sec X
[ ———dx = [tanxsec’xdx + dx
SINXCOS X tanx

Let us assume that, tanx =t
Then, sec’x dx = dt
By substituting above values, we get,

B
t

SINXCOS X
On integrating,
bl

=t—+log |t|+C
5

Now, by substituting the value of ‘t’ we get,

1 )
= —tan"x + log tanx|+C

-

20. Ccos 2x

~

A

(cos x +sin x)
Solution:-
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We know that, (cosx + sinx)? = cos’x + sin?x + 2sinxcosx
Cos2xX Ccos2x

(cosx +sinx )’ COS'X+ $in"X + 2s5INXCOSX
And also we know that, cos? x + sin? x = 1 and 2sinx cosx = sin 2X,
Then,

COS2X

1+sin2x

By applying the integrals, we get,
cos2x cos2x

— dx = .[—d‘i
(cosx +sinx ) 1+sm2x

Let us assume that, 1 + sin2x =t
So, 2cos2x dx = dt
By substituting above values, we get,

[ B il
“(cosx+sinx)’ 2t

On integrating,

=llog|t|+C
2

Now, by substituting the value of ‘t’ we get,

:llog [1+sin2x[+C
2

= —log|( cosx +sinx ): +C

19| —

=log|sinx + cosx| + C

21. sin (cos x)

Solution:- Given,

sin(cosx)

Let us assume cosx =t ... [equation (i)]
Then, substitute ‘t’ in place of cosx
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Sinx="V1=1°

So, now differentiating both sides of (i), we get,
(-sinx)dx = dt

—dt
dx = —_

sy

dx = 'V‘I‘t:

By applying the integrals, we get,

J‘sin'l(cosx)dxzj’sin'lt - ]
N5V o 2

J- Sill_!t

J1-t2
Let us assume that, sintt=v

dt
= =dv

Af1—t°
[sin™(cosx) dx = - fvdv
On integrating,

dt

A
== 40
’

—

Now, by substituting the value of ‘V’ and ‘t’, we get,

sin "'t B

2

) _(sin'1 (cosx ))- Lo
2 ... [equation (ii)]

As we know that,

| A

sin-1x + cos-1 x =

WWW.Cdllgl'ﬂOSS.C-Dm
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|
22.
cos(x—a)cos (x —b)
Solution:-
Multiplying and dividing by sin (a - b) to given function, we get,
1 L, sin(a—b) ]
cos(x—a)cos(x—b) sin(a—b)| cos(x—a)cos(x—b)

For further simplification, the given function can be written as,
1 _sinl:(x—b)—(x—a)—l—
~sin(a—b)| cos(x—a)cos(x—b)

Using sin (A - B) = sin A cos B —cos A sin B formula, we get,
1 [ sin(x—b)cos(x—a)—cos(x—b)sin(x—a)]

|

-sin(a—b) cos(x—a)cos(x—Db) i

We know that, sinx/cosx = tan x by applying this formula we get,

:—Sm(al_b):tan(x—b)—tan(x—a):]
Taking integrals,
1 1 B}
dx =—— || tan(x—b)—tan(x —a) |d:
J’cos(x—a)cos(x—b) % sin(a—b)j[ anxb) =~ malx a)_l =

On integrating,

log |cos( x-b ')|+ log |C°S(X —a )D

o 'd [
sin(a—b)
We know that, log (a/b) = log a — log b, using in above equation, we get,

1
=— log
sm(a—b)l:

cos(x—a)—?

+C

cos(x—b)

Choose the correct answer in Exercises 23 and 24.
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i W0 N
23. J dx isequal to

sin? x cos?
(A) tanx + cot x + C (B) tan x + cosec x + C
(C) —tanx +cotx + C (D) tan x + sec x + C
Solution:-

(A) tanx +cotx + C
By splitting the denominators of given equation,

/ S -~
S'"l X —COS' X SIN°X COS. X
.[ 3 d‘ — [[ 3 T 3 3 ]d\-

ST XCOS X SIN"XCoS™X SN Xcos™x
On simplifying, we get,
=] (sec”x—cosec™x ) dx
As we know that,
[sec’x dx =tan x + ¢

Jcosec?x dx =-cotx +c
=tanx + cotx +C

24. I( Al+s ) equals

cos’ (e"x)
(A) —cot (ex¥) + C (B) tan (xe*) + C
(C) tan (¢) + C (D) cot (&) + C
Solution:-

(B) tan (xe¥) + C

Let us assume that, (xe*) =t
Differentiating both sides we get,
((e* x x) + (e* x 1)) dx = dt e*(x
+1)=dt

Applying integrals,
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i e (1+x) d\‘-fi

cos’(e'x)  cos’t
We know that, (1/cos’t) = sec? t
= [ sec’t.dt
=tant+C

Substituting the value of ‘t/,
=tan (e’x) + C

EXERCISE 7.4

Integrate the functions in Exercises 1 to 23.
3x?

x® +1
Solution:-

1.

Let us assume that x> =t
Then, 3x? dx = dt
By applying integrals, we get,

x° t
[ 3;{ S
X +1 t+1
On integrating,

=tant+C
No, Substitute the value of t,

=tan}(x®) + C

2.
1

Jl +4x*

Solution:

WWW.Cdllgl'ﬂOSS.C-Dm



EDUGROSS

WISDOMISING KNOWLEDGE

Take 2x =t
We get 2x dx =dt
Integrating both sides

Frera e

Using the formula

I—dl = log‘\ +vx* +a’

Jxt+a®

We get

=%[Iog‘l+\]t:+l|]+C

Substituting the value of t

¥[2x ++/4x? +l’+C

3.
1

V( r)2+l

Solution:
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Take2-x=t
We get - dx =dt
Integrating both sides

SRRV S I
If(z—x)ﬂullbr_ IW:H”

V
Using the formula
1 - 2
——dl = loglx+\jx‘ +a“
I f‘\,l‘ +(12
We get
=—logl+\h’+l‘+C
Substituting the value of t
=-log ?_—x+,f(2—x)2 + II+C
=log : |+C
1(2=x)+x*=4x+5
4,
=
V9-25x°
Solution:
Take 5x =t
We get 5dx = dt
Integrating both sides
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I
SI ,—3: — di

On further calculation

/
=1sin ' £]+C
5 \3

Substituting the value of t

—

\
lsin" iJ+C
5 \3
5.
v 3x

1+2x*
Solution:

Take V2 x2=t
We get 2 V2 xdx=dt
Integrating both sides

3x
j‘l+2;\ 7J— -[lw3

On further calculation
:i,-[tan"t]ﬂ;‘
2v2

Substituting the value of t

tan~ \/—r +C

LJ— '(v2x?)

6.

x*

1-x°

Solution:

Take x® =t

We get 3 x? dx = dt
Integratmg both S|des

l £
On further calculatlon
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141

1|1
==|=lo +C
3[2 gl—:]
Substituting the value of t

= llog

1+ x

3
|—x

+C

7.
x-1

Jxt -1

Solution:

By separating the terms
l

——dx

x

x-1 B X -
e g ips
Take
IfxI-1=tweget2xdx=dt

X gl
Imt=ala

It can be written as
1 o1
=§.[’ d

By integration

A

=

Substituting the value of t

=+x? -1

Using equation (1) we get
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I.\'—I /.\'=j X ,X__J' I I

Jxt -1 vxi=1 Vat=1

From formula

( 2 2
ZIX 4+ X" U

1
[t =
> S’ &
We get

=Jx*~1-log
8.
— X

Solution:

|x+ Vat=1 ‘ +C

2

Take x* =t
Weget3x2dx=dt
Integrating both sides
dt
2+ (a3 )2

On further calculation
=%Iog (4N +d°

Substituting the value of t

[ et

+C

+C

1
= glog x' +4x* +a’

9.
sec” x

Vtan® x +4

Solution:
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Taketanx =t
We get sec? x dx =dt
Integrating both sides
_[ sec X

.

On further calculation

=log‘1+\/t: +4|+C

Substituting the value of t

=Io,g]lanx+\)tan2 x+4|+C

10.
1

\[\"’ +2x+2
Solution:
It 1s given that

l dx = l dx

Im I\/(x+l)2+(l)2

Takex+1=t

We get dx =dt
Integrating both sides

] B 1
ijz +2x+2 b= IJtI +ld!

On further calculation

=log11+\fml+c

Substituting the value of t

= logi(x«» +y(x+ l)3 +l!+(f

So we get
= Iog\(x+l)+\}x" +2x+2|+C

11.
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1

9x’ +6x+5
Solution:

It 1s given that

rve +16x+ 5= j(3x 3 1)1*" T
Take (3x+1)=t

We get 3dx =dt

Integrating both sides

I lz v’f—“=ljl%d’
(3x+1) +(2) LD

On further calculation

-3 (3))e

Substituting the value of t

=ltan .(3x+l ]+C
6 2
12.

7/

I

J7-6x-x’

Solution:
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It 1s given that

I
J7-6x-x
We can write it as
T-6x—-x=7-(x2+6x+9-9)
By further calculation
=16-(x1+6x-9)
We get
=16-(x+3)
=41 (x+3)

Here

dx = dx

I 1
= e

Considerx + 3=t
We get dx =dt

Integrating both sides
I l
dx = dt
IJ(4V-(X+3V IJ(4f—(fY
We get

=sin"(lJ+C
4

Substituting the value of t
=ﬁn”(£i§)+C
4

13.
1

J(x=1)(x-2)

Solution:




WWW.Edllgl'DDSS.CDI]]

EDUGROSS

WISDOMISING KNOWLEDGE

It 1s given that

1
JE-)(x-2)
We can write 1t as
x-1)(x-2)=x2-3x+2
By further calculation
=x'-3x+94-94+2
We get

Considerx—3/2=t
We get dx =dt
Integrating both sides

- L = I‘ i
IR G & O]
X==| =] - e
2 2 2

We get

=] v!/+ B R ;

Substituting the value of t

(x—%)+\/.1'1—3x+2

+C

=log +C

14.
1

V8+43x—x’
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Solution:

It 1s given that

1
V8+3x—x’
We can write 1t as
8+3x—x1=8-(x*-3x+94-94)
By further calculation

41 ( 3)1
=—l X—
4 2

Here

Consider x—3/2=t
We get dx =dt

Integrating both sides

{
—=[+C

N

2

Substituting the value of t
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On further calculation

2x-3
=sm*'["r }+c
Ja

15.

Solution:

It 1s given that
I

Jx-a)(x-2)

We can write it as
(x-a)(x-b)=x2-(atb)x+ab
By further calculation

b! b:
. T

=x’—(a+b)x+

Here

{22

Integrating both sides

Consider

(a+b]
X =~ =f
2

We get dx = dt




www.edugrooss.cnm

EDUGROSS

WISDOMISING KNOWLEDGE

FEET )

It can be written as

2 log%,"‘ 1> —(9—5—9)2

Substituting the value of t
=long (a;bJ}h{(v a)(x- b% (&
i

16.
dx+1

V2x2 +x-3

Solution:

+C

Consider

4x+1=Adldx (2x*+x-3)+B
S0 we get
dx+1=A@@x+1)+B

On further calculation
4x+1=4Ax+A+B

By equating the coefficients of x and constant term on both sides
4A =4

A=1

A+B=1

B=0

Take 2x? +x -3 =t

By differentiation

(4x + 1) dx=dt

Integrating both sides

4x+1 1
dx = |—=dt
‘[\(73 +x-3 J.\/l_
We get
=2\t+C

Substituting the value of t
=2v2x’ +x-3+C

17.
X+ 2

v'l.\‘: -1
Solution:
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Consider
i(.\-’-l)w (1)

dx

It can be written as x

+2=A(2x)+B

Now equating the coefficients of x and constant term on both sides
2A=1

A=%

B=2

Using equation (1) we get

(x+2)=;(2x)+2

x+2=4

Integrating both sides

Separating the terms

dx +

- ;J’ _ix_i J.\/_:_—ld‘ «{2)

Take

1 2x

B ] ‘/;;_—,“‘

Ifx2-1=tweget2xdx=dt

So we get

| 2x | pdrt
—ClX =

N 'fv.x" -1 2 IJ;

By integration

=%[2~/7]
i

Substituting the value of t



WWW.Edllgl'DDSS.CDI]]

EDUGROSS

WISDOMISING KNOWLEDGE

=Vx' -1
We can write it as
2 | -
et = 2 | ===t = 2log|x + VX' - I‘
'[v'.r‘-l '[Jx’-n
Using equation (2) we get
.y - .
——d:_'_\ =yx —1 +2|og'.r—\!.\" —ll+(’
vx© -1
18.
Sx-2
14 2x +3x°

Solution:
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5x—2=A1(1+2x+3x3)+B
dx

It can be written as
5x-2=A(2+6x)+B
Now equating the coefficients of x and constant term on both sides
5=6A
A=5/6
2A+B=-2
=-11/3

Using equation (1) we get
11
Sx - "——(7+6 )4 ~—
3
Integrating both sides
2 sbe)et

Sx-2
e P il P8
1+2x+3x° 1+ 2x+3x"

Separating the terms

_J' 2+6\‘ _I_I_J |
142x+3x 142x+3x>
We know that

|
14+2x+3x°

I= ——“—’iéi—d,xandl = |

14 2x+3x"

Iﬂﬁd):él _1.1.1 (1)
1+2x+3x° 6 3
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Take

I 2+6\
1+ 2x+3x°

If1+2x+3x=twe get (2 +6x) dx=dt
So we get

e [
t

By integration

1, =log}t]

Substituting the value of t

I, = logll+2x +3x| «(2)
Take

paf Lo

’ 1+ 2x+3x"
1+2x+3x2=1+3(x2+2/3x)
By addition and subtraction of 1/9

,( 2 2 | I)
=143 X +—x+———
3 99

We get

ﬂ( 1']3 1
=1+3| x+=| ——
3 3

On further calculation

=%+3[x+é)
D 2

Here

1]
)
=
+
| p—
+
W
=
s

By integration
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On further calculation

Jﬁt[if_‘) -(3)

Now substituting the equations (2) and (3) in equation (1)

22 -2¢t\'=-5- log|1+2x+3x" L L
1+2x+3x 6 3

We get

=§log|l+2x+3.\"’3— ! tan"(3x+] ]+C

32 V2
19.
6x+7

JE—35)(x-9)

Solution:

it is given that

6x+7 " 6x+7
\[(x—S)(.r—4) Jx* —9x+20
Consider

6x+7= Ai(.wc2 -9x+20)+B
dx

It can be written as
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6x+7=A(2x-9)+B

Now equating the coefficients of x and constant term on both sides
2A=6

A=3

SA+B=7

B=34

Using equation (1) we get

6x+7=3(2x-9)+34

Integrating both sides
I 6,1'+7 s '[3(2.?—9)-0-341“
i =9x+20  7/x?-9x+20
Separating the terms
2x-9 |
=3 |—————dx+ 34 dx
I\h —9x+20 IJxZ—(),wzo
We know that
I-I 2x =9 drandlz—dx]

X =9x+20 : Vat =9x+20

[T 37,4341, (1)
VX =9x+20

Take
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I= 2x-9 ,

V' —9x+20
Ifx?-9x+20=tweget (2x-9)dx=dt
So we get

dt
Ji
By integration
L =21

Substituting the value of t

I, =2Vx* —9x+20 (2)

I=
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Take

/, —I—d\

VX' =9x+20
By addition and subtraction of 81/4
x2-9x+20=x2-9x+20+81/4-81/4

So we get

[x—g)+ Va2 =9x+20

I, =log

-(3)
Now substituting the equations (2) and (3) in equation (1)

IL‘i 3[2\/\@ _9x+20}+34log[(x—-2—)+ Jx? _9x+20}+C

91+2

We get

=63x* —9x+20 +34Iog[[x— %]4— Vxl —9x+ 20J+C

20.
x+2

vdx-x*

Solution:

Consider
X+2= Ai(4x A )+ B

dx
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It can be written as x
+2=A(4-2x)+B

WWW.Cdllgl'ﬂOSS.C-Dm

Now equating the coefficients of x and constant term on both sides

2A=1

A=-1/2

4A+B=2

B=4

Using equation (1) we get

(.Hz)=-;(4-zx)+4

Integrating both sides
e —dx= j ,—_2.‘)+4(£\'
v 4 x-x° 4x—x’
Separating the terms
4-2x |
= ~dx+4 dx
2 ‘[\4‘— ‘[\/4.\'-):’
We know that

4-2x |
[ = |——=——==dxand I, | ——=d
l I\ 4.t‘—.\"‘( i J’\J.\'—x"t >

j /ﬁ -1 +41, (1)

Take

If4x-xI1=tweget(4-2x)dx=dt

So we get

l= j(li =2

Vi
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Substituting the value of t

4x-x?=-(4x+x?)
By addition and subtraction of 4

4x-x1=(4x+x*+4-4
It can be written as

=4—-(x-2¢

= (2P - (x-2p

By integration

Jy=:f &
v(2) -(x-2)

So we get

T
= .\in || Foi ] .(;)
ol

Now substituting the equations (2) and (3) in equation (1)
- (x—2
2Vdx—x )+4sin ' tx—J+("

2

x+2 |
IJ-::— x #= _5(

We get

— x-2
=-—J4x—x' +4sin '( ‘1 J+(’

21.
(x+ 2)

VXl +2x+3

Solution:
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It 1s given that
x+2

s

By multiplying and dividing by 2

2(x+2)

g1 -ra

Multiplying the terms
I 2x+4

2°x? +7x+

Separating the terms

=|J' 2x+2 J' 2 7

Jxi+2x+3 NxP+2x43
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We get
| 2x+2 |
= dx + dx
2 I\/x2+2x+3 IJ.VZ+2x+3
We know that
] =I 2x+2

|
| p——— 1—dx
Vx*+2x+3 Jx‘+2x+3

I-_—”z x:l[l.{..l’ ...(l)
VX +2x+3 2 ’

Take

/ =I 2x+2

—  dx
Vai+2x+3

Herex?+2x+3=t

dvandl, = |

We get (2x +2)dx=4dt
di
o =B IF
= 7
Substituting the value of t
=24x% +2x+3 (2)
Take

o

JxP+2x+43

We can write 1t as

XX+2x+3=x2+2x+1+2

= (x+1) +(¥2)

So we get

I= M

= f—
\/(x + l)‘ + (\/5)
By integration

=log‘(x+l)+ \/x1+2x+3! -(3)

dx
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By using equations (2) and (3) in (1) we get

x+2 | z -
o= [2 x-+2x+3]+|o x+1) 4+ +2x+3|+C
J‘\b:3+2x+3 2 g’( ) ‘

So we get
=vx*+2x+3 +Iog{(x+l)+\fx2 +2,\'+3‘+C
22.
x+3
o |
X =2x-5

Solution:
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Consider
(x+3)=.411(x:—2x—5)+ﬂ
dx’

It can be written as

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

WWW.Edllgl'DDSS.CDI]]

Now equating the coefficients of x and constant term on both sides

2A=1

A=172

2A+B=3

B=4

Using equation (1) we get

("—+3)::l;(2.\‘-2)+4

Integrating both sides
|
x+3 7(2"‘~2)’4

[, de = & — dx

X -2x-5 x -2x-5
Separating the terms

| 2x-2 ) 1
- j‘, = __\‘ '_"5([1 '.'"Ir, ;‘2"‘—_‘ oy
We knoy,vthax
g = deand /, = VYoo p——y— dx

It — 25— . Ir —2x—-§

(1)
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2x-2
I = |~ dx
' I.\" -2x-5

Ifx2-2x—-5=tweget(2x—-2)dx=dt

So we get

I = j(f =log 1|

Substituting the value of t
2x— 5‘ w::(0)

Take

/_,=I, , dx

x‘=2x-5

We can write it as

|
g e

By separating the terms
- I—,liﬁd"
(x=1) - (V6)
By integration
x-1-J6
= lo, (3
2V ’3 g[ -1+ \/—) ©)
Now substituting the equations (2) and (3) in equation (1)
I—d‘ x+3 r:llog|.\‘:-2.\‘ I |‘ 'g\/(,i
x =2x-5 2 "\/— lv—l+\/61
We get
1 . 2 . |x-1-
=—logix® =2x~5|+—=log l
2 2 | J— {x—1 +J_
23.
Sx+3
Jx*+4x+10
Solution:

Consider
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5x+3=Ai(x~’+4x+|0)+B
dx

It can be written as

5x+3=A(2x+4)+B

Now equating the coefficients of x and constant term on both sides
2A=5

A=5/2

4A+B=3

B=-7

Using equation (1) we get
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Sy, ,
5x+3=§(2x+4)—
Integrating both sides

w3 )T

X = dx
J‘\/x:+4.\'+]0 \/\' +4x+10

Separating the terms
- 2x+4
2 J.Jx: +4x+10
We know that

I = —-zl-ti—drandl =

|
S —
vVXx© +4x+10 VX +4x+10

jsx—”m =21, -1,

X +4r+l

dx - 7j : dx
\h +4x +10

Take

5
Il = j '_’-x*—.'d(
Vx©+4x+10

IFx?+4x+10=tweget (2x +4)dx=dt

So we get

= [2-2%
Substituting the value of t
=20+ ax 10 (g
Take

f 1

N
+4x+10

vXx©

WWW.Edllgl'DDSS.CDI]]
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We can write it as
1

= iy
J(x: +4r+4)+6

By separating the terms

=f—1 dx

(x+2)% + (VB)

By integration

=loglx+ 2 +V)¢+ax+10] ..(3)

Now substituting the equations (2) and (3) in equation (1)

S5x -+ 5 2 2 .
2?}*3(&- pF [2 x+4x+ IOJ -7 l()g [(A + 2)+ "‘.- +4x+10 +C
Vr'+4x+10 2

We get
=53 +dx+10 - Tlog (x+2) +/x* +4x +10[+ C

Choose the correct answer in Exercises 24 and 25.

24,
I,L Cqul‘lls

X +2x+42
(A)xtant(x+1)+C (B)tant(x+1)+C
C)(x+1tantx+C (D)tantx+C
Solution:

Itis given that

I dx :_( dx
X 4+2x+2 x4+ 2x+1)+1

By separating the terms

s J‘é‘ﬁ
(x+1)" +(1)

By integrating we get

:[tan"(x+])]+C

Therefore, B is the correct answer.
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25.
dx

I—qequals

\VOx —4x°

() —Isin" P, +C (B) lsin'l B0 4
9 8 5 9
. | 9x-8

(© Lein™ 28 (D) Lani[ 20 Ve
3 8 2 9

Solution:
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It is given that

J‘ dx
Vox - 4x°

We can write it as

J-—
\/—4’[ x - g.t]
\ 4

By further calculation we get

11 A Y

4 64 64

=f 1 dx
J_4@2_25+§L_81J

Separating the terms we get

= | e —d
H(-‘-Z, 3|

On further simplification

:1‘[* — | ——dy
v'{'::,] ()

Using the formula

f—{g—fzﬂn‘l+C

a =y a
9
1 e 8
. <t &,
= 5 sin 9 C
. 8
Taking LCM
l 8x-9
:-sm'[-w -]+C
2 Y

Therefore, B is the correct answer.
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. XERCISE 7.5 PAGE: 322

Integrate the rational functions in Exercises 1 to 21.
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1.
B
(x+ l)(x+ 2)
Solution:

Consider

X A " B
(x+1)(x+2) (x+1) (x+2)

We get

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

Now by equating the coefficients of x and constant term, we get
A+B=1

2A+B=0

By solving the equations we get

A=-1landB=2

Substituting the values of A and B

% e S8 & 2
(x+1)(x+2) (x+1) (x+2)

By integrating both sides w.rtx

'[(x+l r+7 J().H) v+’7)dx
So we get

=-loglx+1|+2loglx+2|+c

We can write 1t as

=log (x +2) —log|x+l|+c

(x+2)

(r+l)

=log

2.
1

(x+3)(x-3)

Solution:
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Consider
1 " A 5 B
(x+3)(x-3) (x+3) (x-3)

We get
1=A(x-3)+B(x+3)
Now by equating the coefficients of x and constant term. we get
A+B=1
-3A+3B=0
By solving the equations we get
A=-16andB=1/6
Substituting the values of A and B
1 - -1 2 |
(x+3)(x=3) 6(x+3) 6(x-3)

By integrating both sides w.rtx

P t 4
I(x:_g) '\ I(6(x+3)+6(.\‘-3)]£

So we get

=—%Iog!x+3|+%log§x—3|+c

We can write it as

- .lf log’v(}w:;i), +C
6 ~|(x+3)
3.
3x-—1

(- 1)(x-2)(x-3)

Solution:
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Consider

3x-1 __ 4 " B + C
G-D-2)(x-3) (1) (x-2) (x-3)
We get

3X-1=AX-2)x-3)+BE-DE-3)+CEx-1)(Ex-2)....(1)
By substituting the value of x 1n equation (1), we get

A=1B=-5andC=4
Substituting the values of A, Band C
3x—1 | 5 4

By integrating both sides w.rtx

3x-1 SN SR N S O
ey H(x-l) (x-2) (x-s)}“

So we get

=log |[x—1| -5log [x—2| +4log |[x—3| +¢
4,

G- (-2)(x-3)

Solution:
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Consider

x __ 4 N B N G
(x=1)(x~2)(x=3) (x-1) (x-2) (x-3)
We get
Xx=A(EX-2)x-3)+BE-1)E-3)+CEx-1)(x-2)....(1)

By substituting the value of x 1n equation (1), we get
A=12,B=-2andC=3/2

Substituting the values of A, B and C

. 2 o — l . E + 3 .
(-1)(x-2)(x-3) 2(x-1) (x-2) 2(x-3)

By integrating both sides w.rtx

x s 12 3
I(.x-_u)(.\-—z)(x_s)““Hz(x_n) (x-2) 2(x-3)

So we get

llx

=1/2log |x—1] -2log [x—2| +3/2log |[x—3]| +¢

5.
2x
X +3x+2
Solution:
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Consider
2x _ A B

. - +
X +3x+2 (.1'+1) (.\'+2)

We get

2x=AX+2)+Bx+1)....(1)

By substituting the value of x 1n equation (1), we get
A=-2andB=4

Substituting the values of A and B

2x _ ~2 % -4
(x+1)(x+2) (x+1) (x+2)

By integrating both sides w.rtx

I(r+l) 1+2)‘h H(-\’L)_(-"i‘)}dx

So we get

=4log [x+2|-2log |x+1]| +c

6.
|—x°
x(1-2x)
Solution:

Consider

1-x* l+l 2-x

(1—~2r) 2 2{ x(1-2x)

We know that

2-x _ﬁ+ B

x(1-2x) x (1-2x)

We get

2-x)=A(1-2x)+Bx.....(1)

By substituting the value of x 1n equation (1), we get

A=2andB=3
Substituting the values of A and B
2=x .2 3

==+
x(1-2x) x 1-2x
We get
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e _iif2, 3
x(l—Zx) 2 2|x (I-2x)

By integrating both sides w.rtx

Iv(lna.zl) _I{ (x l-szx}dr

y further calculatwn
=Z41
; og[x|+ 2(2)

f 3
=%+log|xl—zlog|l—-2xl+(‘

log|1 —2x|+C

So we get

7.
r—
(x* +1)(x-1)
Solution:
We know that
X Ax+ B C

+
(x +1)(x-1) (x:+l) (x-1)
It can be written as
x=(Ax+B)(x-1)+C(x*+1)
By multiplying the terms
Xx=Ax?-Ax+Bx-B+Cx2+C

Now by equating the coefficients of x2, x and constant terms we get
A+C=0
FA+B=1
-B+C=0

By solving the equations

A=-% B=%andC=%
Using equation (1)

. _aa) 3
(x* +1)(x-1) S+l (x=1)

By integrating both sides w.rt. x
X e x 1 1 1 ¢ 1
= - - dx + - dx + i
I(.r%ul)(x-l) ZI.V"+I d ZIx"+I 2'[x—l d

We get
2y
=-II i+t A+llogx—l[+C
441 2
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Here
)
e (x* +1)=¢
x+1
We get
2x dx=dt
Substituting the values
J- 2\ = Idt
x°+1 !
By integrating wrtt
=log [t
Substituting the value of t
=log [x2+1|

So we get
1 y | - 1
J‘——}—f— ==——log x~ +I‘ +—tan” x+—log|x—1/+C
(x*+1)(x-1) 4 2 2
We can write 1t as

) 1 J .
x° +l‘+  tan '¥4C

1 1
= log|x—1|- - log

8.

. S
(x- l)1 (x+2)
Solution:

We know that
x A B c
; =- + —+
(x-1)" (x+2) (x-1) (x-1)° (x+2)
It can be writtenasx =A (x—1) (x +2) + B
(X+2)+C(x—1)?
Taking x = 1 we get
B=1/3

Now by equating the coefficients of x? and constant terms we get
A+C=0
2A+2B+C=0

By solving the equations
A=2/9and C=-2/9
We get

www.edugrooss.cnm
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x . @ s b 2
(x=1)"(x+2) 9(x=1) 3(x-1)" 9(x+2)

By integrating both sides w.rt x
; 1

¥ 20 1 I 201
;—Ad' - _dx R —,d, - -
I(-vr-n‘(x+2) ' 9I(x—l) +3I(x—n“ ! 9I(x+2)
Here

dx

2 0g| 11'[ lei 2+C
=Zlog|x =1+ =| — |-Zlog|x+2/+C
9 2T k1) 9 r

By further calculation

2 x—1| ] "
=—log 1= +C
9 x+2{ 3(.\'—1)

9.
3x+5

—
X =x"=x+1
Solution:
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It 1s given that
3x+5 3 3x+5
X =xt=x+l (x=1) (x+1)
We know that
3x+5 A B &

. — + — =
(x=1) (x+1) (x=1) (x~1) (x+1)
It can be written as
3X+5=AE-1)E+1)+BE+1)+C(x-1)?
We get
3x+5=AX-1D+Bxx+1)+Cx+1-2x).....(1)

By substituting the value of x = 1 in equation (1)
B=4

Now by equating the coefficients of x? and x we get
A+C=0
B-2C=3

By solving the equations
A=-12andC=1/72
We get

3x+45 . 4 1

(x=1)" (x+1) . 2(-"])4-(.1?—])3 +2(x+l)

By intggrating both sides w.r. t X

WWW.Edllgl'DDSS.CDI]]

X+ '__]_ 33 l | ]
‘.‘(x—l)z(x-bl)d\- 2% dr 4'[(\ +2'[(x+l)

Here
=—%Iog\x—I]+4(x%l)+%log.x+ll+C

By further calculation
I x+1 4

-1
Ble=t x—1 (r—-l)

10.
2x-3

(x2 ——l)(_2x+3)
Solution:
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It 1s given that
2x-3 2x-3
(xz~l)(2x+3) (x+1)(x-=1)(2x+3)
We know that
2x-3 _ 4 . B " C
(x+1)(x=1)(2x+3) (x+1) (x-1) (2x+3)
It can be written as

2x-3)=A-1)(2x+3)+Bx+1)(2x+3)+C(x+1)(x-1)
(2x-3)=A(2x2+x-3)+B(2x2+5x+3)+C(x2-1)

We get
(2x-3)=2A+2B+C)x2+(A+5B)x+(-3A+3B-C).....(1)

Now by equating the coefficients of x? and x we get
B=-1/10,A=5/2 and C=-24/5
We get

2x-3 5 1 24

(x+1)(x=1)(2x+3)  2(x+1) 10(x=1) 5(2x+3)

By integrating both sides w.rt x

Jx-3 Se 1, 1 ,
e 2 e w5 e

Here

5 1 24
=—logx+1-——log|x—1|———logl2x+3
zogr 10 og\\' ‘ szog' v ’
By further calculation

5 1 12 :
=—log x+1l——loglx—1——log|2x+3 +C
5 log 7o loglx~1| 5 g|2x+3|

11.
S5x
(x+1)(x* - 4)

Solution:

It 1s given that
Sx Sx

(x+1)(x'—4) (x+1)(x+2)(x-2)
We know that
Sx A B C

A a+2)(x=2) (=+1) (242) (x=2)
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It can be written as

5x=AE+2)E-2)+BE+1D)E-2)+CE+1)(E+2).....

By substituting x =- 1, - 2 and 2 1n equation (1)
A=53,B=-52andC=5/6

We get
5x __ 5 3 N 5
(x+D)(x+2)(x=2) 3(x+1) 2(x+2) 6(x-2)

By integrating both 31des W, t > <

WWW.Edllgl'DDSS.CDI]]

(1)

i Y

Sx
"‘(.1r+l)(x2 J'(7c+l) J‘(v:+” MI(I—2)

By further calculation
5 S ~ 5
="loglx+1—=log'x+ 2|+ ~log|x-2|+C
3 glx+1] Sloglx+2+ glx-2|
12.
X ax+l
-1
Solution:
It 1s given that
X +x+1 2x+1

¥l T xtel
We know that
2x+1 A B

. =— e
=1 (x+1) (x-1)

It can be written as
2x+1=AX-1)+Bx+1)....(1)

By substituting x = 1 and -1 1n equation (1)
A=12andB=3/2

We get
x +x+1 1 3

- =X+ +
P01 2(xx1) 2(x=1)

By integrating both sides w.rt. x

X 4x+] 3 1
b= |xde+— e+ — |—dx
o le ZJ.(x-—l)
Byfurthercalculatlon

=—2—+ Iog|1 +1|+ —Iog[r—l]+C
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13.
2

(l—.\')(l+.\'2)

Solution:

We know that
2 A Bx+C

. = + .
(l—x)(!+x:) (1-x) (1+x7)

It can be written as
2=A(1+x)+(Bx+C)(1-x)
2=A+Ax2+Bx-Bx2+C-Cx....(1)

Now by equating the coefficient of x2, x and constant terms
A-B=0
B-C=0
A+C=2

Solving the equations
A=1.B=1landC=1

We get
S x+1

(l—.\')(l+x3) l—x+l+x2

By integrating both sides w.rt x
l X |
dx = dx + ~dx+ ~dx
J.(l—x](l+x2) II—.\' J‘|+_\:‘ Il+x“

Multiplying and dividing by 2 in the second term
=—J.Lctr+lj 2X,_Jx+j‘ I ~dx
x-1 291 4+x° 14 x°

By further calculation

=—Iog\x—I'+];|ogll+x2i+tan" x+C

14,
3x-1

(x+2)

Solution:

We know that
3x-1 A B

(x+2) (x+2) (x+2)
It can be written as
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X-1=AE+2)+B....(1)

Now by equating the coefficient of x and constant terms
A=3

2A+B=-1

Solving the equations
B=-7

We get
3x—-1 3 7

(x+2f (x+2) (x+2)

By integrating both sides w.rt. x

3x-1 1 x
~dx=3 dx—17 ~dx
Qx+2y hx+2) kx+2y

So we get

= 3log|x+2l -~ 7[ (1;12) ]+C

By further calculation

=3|0g[x+2|+(71—2)+C

15.
1

(v 1)

Solution:
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It 1s given that
] B 1 3 1

(x'=1) (& =1)(x"+1) (x+1)(x=1)(1+x7)
We know that

1 A B Cx+D

= + +

(x+D)(x=1)(1+x") (x+1) (x=1) (x*+1)
So we get
I=AE-1)x+1)+BEx+1)(x2+1)+(Cx+D)(x2-1)
By multiplying the terms

I=AE+x-x2-1D)+BE+x+x2+1)+Cx}*+Dx2-Cx-D

It can be written as
1=(A+B+C)xX*+(-A+B+D) X2 +(A+B-C)x+(-A+B-D)....(1)

Now by equating the coefficient of x*, x?, x and constant terms
A+B+C=0

-A+B+D=0

A+B-C=0

-A+B-D=1

Solving the equations

A=-14B=14,C=0andD=-1/2

We get
] -1 | |

X1 A(x+1) 4(x-1) 2(x +1)

By integrating both sides w.rt. x

I.\'Jl_l dl’r-——"lzloglx*'ll'o—%l()glx_ ||_%wn..| x+C

So we get

,\'(x" + l)
Solution:
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By multiplying both numerator and denominator by x =-!
l xn -¥ xn i

x(x" + I) - 2" x{ +l) - x"(x"+ l)

Here x* =t we get

nx*! dx=dt
So we get
1 | 1
------------- dx = |- ——ry (|
J‘\(r"+l) " "(A"+l) n'{l(l+l)
We know that
. . -_"_. B
t(r+1) (I +1)
It canbewnttenas

1=A(1+t)+Bt.....(1)

By substituting t = 0, -1 1n equation (1)
A=1landB=-1

We get
I

I(l+l)—t“(l+l)

By integrating both sides wrt. x
1 et 1
e el '(;‘;r)}"
So we get
= -!~[:l()g’t§ ~loglr + l]] +C
n

Subs{ituting the value of t
=——| log|x"|-
ﬂ[ b ’ !

It can be written as
n

X
" +1

]+c

+C

= —log

n

17.
COS x

(1-sinx)(2-sinx)
Solution:
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It 1s given that

COs x
(1-sinx)(2-sinx)
Consider
sinx=t
By differentiating w.rtt
cosxdx=dt
Integrating w.rtx

cos X dt
-‘v(l—sinx‘)(Z—sinx)dr= I(l—t)(Z—t)

Here we can write 1t as

1 o A - B
(-)C=0 (=) (=)
We get
I1=AQ2-t)+B(1-1t).......(1)

By substituting t =2 and t = 1 1n equation (1)
A=landB=-1
1 1 1

(1-¢)(2-1) (1-¢) (2-0)

Integrating w.rtt

j' cos x (szjJ-l_~-__lm .
(1-sinx)(2-sinx)  “|1-t (2-1)]
So we get

=-log|l-t/+log|2-t|+C

It can be written as
Caali C
1—¢
Substituting the value of t
2-sinx
{+C

= log

= log

I-sinx

18.
(Jr2 -&-l)(.\:2 +2)

(x*+3)(x* +4)
Solution:
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We know that
(#+1)(¥*+2) (45 +10)

(x* +3)(x* +4) o (x7+3)(x7 +4)

It can be written as

4x> +10 B Ax+B+Cx+D
(x* +3)(x2 +4) (+* +3) (x" +4)
So we get
4x2+10=(Ax+B)(x*+4) +(Cx+ D) (x! +3)
Multiplying the terms
4x1+10=Ax* +4Ax +Bx? +4B + Cx? + 3Cx + Dx? + 3D
Grouping the terms

4x2+10=(A+C)x*+(B+D)x2+ (4A +3C) x + (4B + 3D)

Now by equating the coefficients of x3, x2, x and constant terms
A+C=0

B+D=4

4A +3C=0

4B+3D=10

By solving these equations

A=0,B=-2,C=0andD=6

Substituting the values

4x*+10 -2 L6
(.\'2+3)(x3+4) (x2+3) (x2+4)
We can write it as
(v +1)(x“‘ +2) i ‘_2 . 6
(x"+3)(x‘+4) (x‘+3) (Jr2 +4)
Integrating both sides w.rtx ‘

(x*+1)(x*+2) 5 6
= - x
J.(xl +3)(x1 +4)dx J ) (x" +3) (»° +4)
So we get
2 6
,\"3+(\f3—'\) X +2 k

Here
=x+2 [Tta J—] (] tan"§)+(‘.
By further calculation

2 X X
=x+—=tan"' —=—-3tan"' =+C

V3B 2

19.
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2x
(27 +1)(x" +3)
Solution:
It 1s given that
2x
(.\'2 + I)(.r2 +3)
Consider x2 =t
So we get
2xdx=dt
Integrating both sides

j' 2x :ir=j dt
(F+1)(x*+3) (e+1)(e+3)
We can write it as

1 _ A N B
(r+1)(r+3) (1+1) (1+3)
1=A(t+3)+B(t+1).....(1)

Now by substituting t =- 3 and t =- 1 in equation (1)
A=12andB=-12

Substituting the values
1 1 ]

(t+1)(e+3) 2(r+1) 2(r+3)
Integrating wrtt

2x | (.
'[(xz +1)(x? +3)dr= J‘{2(l+l)- 2(1+3)}d’

So we get

1 I
=5I0g’(t+l)’—-510g|1+3|+C

It can be written as

I [+1
-Elog— +C

r+3

Substituting the value of t
| x> +1
+C

=—log|—
2 6 X +43

20.
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1

x(x*-1)

Solution:

It 1s g1ven that
1
.\'(,\" -1)
By multiplying both numerator and denominator by x?
1 x’

x(.vc4 —l) Ty (.\f4 —1)
Integrating both sides

3
X

I (r‘l —l)dx: '[x4 (x* _])dx

X

Consider x* =t
So we get 4x° dx = dt

We can write 1t as
| | dt
J'x(x'—])dv—zjr(t—l)

So we get
1 A B

t(r-1) 7+(t—1)

1=A@-1)+Bt.....(1)

Now by substituting t = 0 1n equation (1)
A=-landB=1
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Substituting the values
1 —1 |

(t+1) ¢ -1

Integratmg wrtt

I\'(\ /r——H_l t—l

So we get

=%|:—log|t|+log!1—1|]+

It can be written as

1
=—lo -—+C
4 2

Substituting the value of t

] xt-1
=—lo +C
4 £ x*

21.
1

G

Solution:
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It 1s given that
1

=

Consider ex =t
So we get e* dx = dt

We can write 1t as

[ de= [Lx¥ L _a
e -1 t=1 t Je(t-1)

So we get
1 A B

t(t-1) ¢ -1
1=A(t-1)+Bt.....(1)

Now by substituting t = 1 and t = 0 in equation (1)
A=-landB=1

Substituting the values

b Fed
t(e+1) ¢ 11

Integrating wrtt

g+C
t

dr = log

J' 1
t(t-1)
Substituting the value of t
e -1

+C

= log|—

€

Choose the correct answer in each of the Exercises 22 and 23.

22. / ( o equal s

T — 1][5; —2)
[A]Iﬂg|%| +C
> 2]2
(B)log| » I | +C
r—1

(D)log|(z — 1){z —2)|+ C
Solution:

[C]fﬂﬁ'ﬂfzﬁ +C
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We know that
X 2 A + B
(x-1)(x-2) (x-1) (x-2)
It can be written as
Xx=A(EX-2)+Bx-1)...... (1)
Now by substituting x = 1 and 2 1n equation (1)

A=-1andB=2
Substituting the value of A and B

x 1 2
(x—])(.\'~2)- (x—~l)+(x~2)
Integrating both sides wrtx
= [ 2 }dx
G2 NG G2
We get

=-loglx—1|/+2log|x-2|+C

We can write jt as

(‘r—z)n

At 4+ C
X1

=log

Therefore, B 1s the correct answer.
23 f d [
.| ——— equals
r(? —I— 1) 1

(A)log|z| — —Eag[:f +1)+C
(B)log|z| + = Eﬂg[r +1)+C
(C) — log|z| + ifﬂg[r +1)+C
(D

] Iag|-:r| Lloglat+ 1)+ C

Solutlon:
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We know that
| A Bx+C

T -

.vc(.lr2 +1) x  x*+l1
It can be written as

1=AX+1)+Bx+0O)x...... (1)
Now by equating the coefficients of x?, x and constant terms
A+B=0
C=0
A=1
By solving the equations we get
A=1.B=-1andC=0

Substituting the value of A and B
] I -x

x(,\'2 +l) x+ 2 +1

Integrating both sides w.rtx
1 1 X
| i i L
Ix(xm) * j{x i)
We get
= Iog,%x|—%log|xZ +l§+C

Therefore, A 1s the correct answer.

Integrate the functions in Exercises 1 to 22.
1. xsinx
Solution:
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It 1s given that
= j‘xsin xdx

WWW.Cdllgl'ﬂOSS.C-Dm

Here by taking x as first function and sin x as second function

Now integrating by parts we get

I =x [sinx dv- j{[%x] Jsinx d\'}d\'

So we get
=x(~cosx)- II -(~cos x)dx

It can be written as
=-xcosx+sinx+C

2. X sin 3x Solution:

It 1s given that
= '(xsin 3xdx

Here by taking x as first function and 3x as second function
Now integrating by parts we get

Tasy jsin 3x dx~ I{[%A} Is'm 3x dx}

So we get

_, [ cosh) Il( cos3\)

By multiplying the terms
e Jcos 3x dx
3 3

It can be written as

—xcos3x 1 .
i 3RS

3

3. x? e* Solution:

It 1s given that
I= Ix:e'dx

Here by taking x? as first function and e* as second function
Now integrating by parts we get




WWW.Edllgl'DDSS.CDI]]

EDUGROSS

WISDOMISING KNOWLEDGE

2 x 0' 2 x
[ =x"|e" dx- I —x° ] je‘ dx > dx
dx
So we get
=xe" - j2x-e’a£t
It can be written as
=x'e" =2 Ix -e"dx

Now integrating by parts we get

=xe" -2 x- [e"dx - j {( ‘;—ix) Ie’dr} dx]

On further calculation
= x’e* —2| xe* - J‘e"'cix]

So we get

=x’e" =2 [.\'e“' - e"}

By multiplying the terms
=x’e* -2xe" +2¢" +C
Taking the common terms
=e*(x* -2x+2)+C

4. x log x Solution:

It 1s given that
I= Ix log xdx

Here by taking x as first function and x as second function
Now integrating by parts we get

[ =logx Ix dx— I{(—:{\— log x] Ix dx}d\-

So we get

2

X I x
=logx-wi—-j‘---- dx

x 2
By multiplying the terms
Xlogxy  px

_xlogx I X

2 2
It can be written as
_Xlogx x* .

2 4

5. x log 2x Solution:
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It 1s given that

x log 2x

Here by taking 2x as first function and x as second function
Now integrating by parts we get

/ 2log2x J jx dx ldr

l= Iogl\‘f.r dr—j{ —‘Z}—

\ dx l
So we get
s 2 x
=log 2x- e I:t~ = dx
By multiplying the terms
e e ] .
_ X log2x J"_‘.,h-
2 2
It can be written as
~ -~ o~
_ X log2x x .
2 4

6. x? log x Solution:

It 1s given that
I= Ixz log x dx

Here by taking x as first function and x? as second function
Now integrating by parts we get

1= logx_[x3 dx — I{(;—i log x] szclr}dx

So we get

g ) L Lo

By multlplymg the terms
_x lo g x j

It can be wntten as

3 3
_X Iog.vr_x_d‘LC
3 9

7.xsin tx
Solution:

It 1s given that

I=xsmn-lx

Here by taking sin ! x as first function and x as second function
Now integrating by parts we get

I=sin" x [x dx~ I{[%sin"' x) [x dx}d\'
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So we get
- e J‘ L
2 1-x 2
By multiplying the terms
B x*sin” x +l j- -x’
2 2% J1-x

Addition and subtraction of 1 in the numerator

x’sin'x 1 1-x |
= - - dx
2 2J‘{Jl—f \fl—.\'j}

On further simplification

2]
=f‘__~"_'ﬂ__{+%]‘{/_,_/\,z_ I }d\,

dx

2 V1-x?
Integrating the terms
b T
SESLUNLIN S | ey ’dxl
2 2 =2
So we get
2
_x'sinmx 1fx S SEOE [ TR 2
= 5 +2{2\Jl X +21sm X —sin .\}+(.
By further calculation
; T s |
x°sin"x x 5 Doy
=4+ \l-x"+—sin" x——sin" x+C
2 4 4 2
Taking the common terms

l 2 s X 2 N
=Z(2x —l)sm '.\+Z\/l—x +C

8. x tan ! x
Solution:
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We know that
l= _"xtan"x dx

Consider tan -! x as the first function and x as the second function

Here integrating by parts we get

I =tan™ x.fxdr— I{(%tan" x) I.rcb:}cl'x

By further calculation

=tan"x[£-}—f l ,'i—dr
2 I+x" 2

Multiplying the terms
*tan”'x 1 ¢ &P
_x t__f 3 =k
2 27 +x°
Again integrating by parts
tan'x 1 ¥+l 1
oo Ldral 10,
2 29 1+x° 1+x°
So we get
xtan"'x | 1
=w__j(._ ~Jd*
2 2 1+x°
On further simplification
x*tan”'x | :
=£——(r—tan 'x)+(‘
2 2
We get

2

X E %3 ] K
==-tan 'x-——+;tan 'x+C

“~ o

9.xcos tx
Solution:
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We know that
I= jx cos ' xdx

Consider cos -! x as the first function and x as the second function

Here integrating by parts we get

=cos ' x| xdy—|{| —cos x || xdx tdx
I =cos j 7 J’{(: ’N 1}1
X J

By further calculation
i ek -1 %
=cos | x—— | ——="—dx
2 1-x% 2

x*cos'x 1 el-x*-1
_\‘(,05 \-—I .\ dx
z 27 J1-x°

It can be written as
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2 ] -x°
Separating the terms
eostx 1 \/—n ] 5 |
= |\l =x"dr—— rhy
2 2I o 2I 1-x*
We get
vieos'x 1 1 3 :
Pt S 3 ety 0 (1
2 2 2 1)
We know that
l,=I\}l—x:d\'
Integrating by parts we get

I, =_cvf?—j%\/ﬁj.rax

On further calculation
R ~2;
I, =xyl-x" - ——7;. xdvy
2Jl=x"
So we get

1, = .\‘\jﬁ —j.—-‘—:_

JI-x?
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Addition and subtraction of 1 to numerator

/, =xvl-x° —jl—,.:rld\'
VvI-x°
By separating the terms
- 7 ~dx ]
I =.\'V’fl—.\" —{ \l{l—.\" dx 4 | ———=
! I I\"I—x:J
We get

I, = xW1-x" = {1, +cos ’.\'}
On further calculation
21, =xl-x" —cos”'x

We can write it as

3D )
V1=x* =—cos' x
"

-~

Ll

I, =-

|

Now by substituting the value 1n equation (1)

- -1 [ an

. 't_.l.Lin‘l_\-: -lcos 'x]—lcos 'x
2 2\2 2 ) 2
We get
2 ~1 . -

;( cos ' x-S 1-x7 +C

4 4
10. (sin " x)?

Solution:
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We know that
I= I(sin"x): 1 dx

Consider (sin *! x) 2 as the first function and 1 as the second function

Here integrating by parts we get
(sin"'x) II dx - j'{ >|n x) J-l -ct\‘]rd\'
By further calculation

2sin” '.r
= (\ll] V) D 4 I -

H e

Multiplying the terms

\

2 i, T
=x(sin" x) + .[.‘in ',\-.[ - :
VA v

Again integrating by parts

f,\'(sin“x)% sin x’j\/—.dr [“ﬂn x| IJ.—d }

So we get

2 . 5 |
= x{sin '.\') +isin” x-2J1-x* - j—
{ L vi-x?

21X (t\l
On further simplification

= x(sin".r): +2y1-x"sin” x - jzd\‘

We get

= x(sin '.\"): +2V1-xsin' x-2x+C

-"\COS

Ni-x

Solution:
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We know that
_| Z

i I.\‘COS ).\ o
\/l—x‘

By multiplying and dividing by -2

I i .cos ' xdx

Vl=x?

Consider cos ! x as the first function and | t -

as the second function

Here integrating by parts we get

By further calculation

_l A b
= | cos ' x241-x? —I

-1 \/—o
241=x" dx
VI—-x? }

Multiplying the terms
= _7' |:2\/l —-x° cos™ x+ JZch]
So we get
= %1[2\)1 =x? cos™ x+2x:|+C
Onﬂfurther simplification

—[Jl -x* cos™ x+x] +C
12. X sec? X

Solution:
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It 1s given that
I= Ix sec’ xdx

Consider x as the first function and sec? x as the second function

Integrating by parts we get

! =x!sec1 xdx— I{{%x} Isecz xdx}dx
By further calculation
=xtan x — jl-tanxci\'

So we get

=xtanx+ log|cos x| +C

13. tan 1x
Solution:

It 1s given that
I= Il-tan ! xdy

Consider tan™! x as the first function and 1 as the second function

Integrating by parts we get

I=tan x idx- H(—%tﬂn"x]ﬁ-dr}d\'

By further calculation

|
= tan 'x-x—jl —.xdx
+x°

Multiplying and dividing by 2

2x

|
= xtan™' x—;‘[ dx

1+x°
We get

=xtan” x-%loglh-x?’JrC

= xtan 'x—%log(l«t—x’)a-c
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14, X (log x)?
Solution:

It 15 given that
I= I.\'(Iog x) dx

Consider (log x) 2 as the first function and x as the second function

Integrating by parts we get

I=(logx)" [xdx- J‘“{%('osr)"} Jdx !m-

i
|

By further calculation

- %(logx): —{jz logx-i-idr]

x 2

It can be written as

= \-2 (log .\')1 - I.r log xdx

Now integrating by parts

X 2 (d '
/= -?:-(Iog x) —[Iog X der-— I{L:{—; log.r) I.\'d.r}dr]
So we get

X 2 | & 1 X
= ~—(logx) —[—Ioux— I—-—«lx
5 Ve T P

On further simplification
= %(log.\-): - % log x + % I.\‘d.\‘
We get

X : X - 3 -
:?(Iogx) —?Iogx—T-r(

15. (X + 1) log x
Solution:
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Consider

1= [(x*+1)log xdx

It can be written as

= J‘x: log xdx + Ilog xdx

We know that

I=h+L...... 1

Here

Il = Ir logxdxand I, = jlog xdx
Take

] = I.r: log xdx

Consider log x as the first function and x? as the second function
Now integrating by parts

l,=logx I.\"cbc-_f{(%log X ] j.r’clr}d\'
dx .

On further calculation

X 1 X
=logx-—— |— —dx
B ] 3

x

It can be written as

= ‘_; log x - ;( J'x:d\')

So we get

3 i}

Sl O M, 2
= 2Iob.vc ()+(‘ «(2)

Take
l, = Ilog x dx

Consider log x as the first function and 1 as the second function
Now integrating by parts

I, = longldv—]{(%logx) Il-dx}
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On further calculation

‘lf -xdx

=logx-x-—j
X

It can be written as

=xlogx— _fldr

So we get
=xlogx—x+C, :(3)

By using equations (2) and (3) 1n (1) we get

x X’
/ =l—logx—l9—+Cl +xlogx—-x+C,

We can write 1f as

= ; log x ~ 19 +xlogx—x+(C, +C,)

We get

3 3
=("T+x]logx—%—x+C

3

16. e* (sin x + cos
x) Solution:
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Consider
I= Ie‘ (sin x +cos x ) dx

We know that
f(x)=smnx
So we get
f(x)=cosx

Here

I= Ie’{f(x)+f’(x)}d\‘

It can be written as

Ie’ {f(x)+ /' (x)}dx=e"f(x)+C

[ =¢"sinx+C
17.

xe"
(1 +x):
Solution:
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It 1s given that
I= L,dx
(1+x)

We can write 1t as

= le a3 — v dx
/ {('H)'}

By addition and subtraction of 1 to the numerator

e 1Ex=1] &
- Ie {(H.\'):}d\

Separating the terms we get

By differentiation
-1

I&= 0y

So we get

I( LS S dx =Ie“ {f(\)+f'(x)} dx

l+x)

We know that

[ £ (£)+ £ ()} de=e'f ()

We get

| - M 2
(1+x)

18.

of 1+sinx ]
e
I+cosx
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Solution:
It 1s given that
,,( 1+sinx
e S ——
I+cosx
We can write it as

" ) 2 X v K X
SiN~ —+C0S8~ —+25sin — oS —
) 2 o) )

=e = = =

X
2cos’ =
2

Using the formula we can write it as

-

e Y
e | SIn —+Cos
2 2

&~

I

2
-

2cos

1o =

By further simplification

. X X
S +cCos
2 2

So we get

i - T
=—e"[tanf-+1]
2 2

'

1.5 XY
=—¢"| I+tan—
2 2

By expanding using formula

- - -

| X X
B ——e”[l +tan’ —~+21an—-]
3 9 9

We know that

<

| - 5 X X
=—e"|sec” —+2tan—
2 2 2
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So we get
e*(1+sinx)dx  [1 L x X
C(ireosx) [3 2 ]
Consider tan x/2 = f (x)

By differentiation

2

Here

_[e' {/(r) - f'(x)} dx=e"f(x)+C

Using equation (1) we get

1+smr
J' dx e tan — +(
(1+cosx) 2

]
il e
X X

Solution:

It 1s given that

I= e"[l—i,]dx
X K

Here 1f f (x) = 1/x we get
f(x)=-1x2
We know that

Ier {f(x) +j"(x)} de =& f(x)+C

So we get

X

Fes e
X

20.
(x=3)¢"
(x-1)°
Solution:
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It is given that

e“] x—3+”= e"{x_l_2} X
I 1(x—l)’ I (x—l)3 2

By separating the terms

o o

We know that

o) — I .
0=

By differentiation

23

4 (\’) w oo l)]

Here

Ie' {/(\) +f‘(x)} de=e"f(x)+C

We get
e (x-2) dx-—ex C
Je {(x—l)} (x-1)

21. e*sin x Solution:
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It 1s given that
l= Iez" sin x dv (1)

Now integrating by parts we get

[ =sinx feg"d\' - f{(% sinxJ jez"dr}dx

So we get
2x 2x
; e e
[ =sinx- 3 —j.cosx‘ dx

We can write it as

e sinx

2
Here again integrating by parts we get

I= e’zsmr - ?l. [cos.\' Iez’d\' - J‘{ [ ;i cos x] jel’d\'}dx]

I'=

Lo
—-— Ie cosxdx
2

So we get
2% . E l 2% ) 2r

il SRS P A I(—smx)e ~dx

2 2 2 2
On further simplification

e-sinx 1|e“cosx 1 ¢, .

[=—————| ——+— Ie" sin xdx

2 2 2 2
By using equation (1) we get
o e’sinx e cosx_ll

2 4 4

It can be written as

Ix . 2r N
l+]I e -sinx e cosx

4 p 4
We get
5, e"sinxy e’ cosx
4 2 4

By cross multiplication
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4| e**sinx ecosx |
=2 = +C

5 2 4

So we get

I= ('5 [2sinx—cosx]+C
22.

. _.( 2x J

sin -

1+ x°

Solution:

Take x =tan 0 we get dx = sec? 0 dO

: ,,( 2x J < _,( 2tand J
sin —|=sin"" | ———
1+ x° l+tan @
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So we get
=sin"'(sin20)= 28

By integrating both sides w.rtx

jsin '[ 2x4‘ de= IZ()-secz()dg

|+ x°
We get
= 2j9~sec29¢19

Now integrating by parts we get

2[9- [sec” 66 - j{[%e) [sec? Bdf)}de}

On further calculation
=2[6-tan 0~ [tan6do |
By integration of second term
= 2[6 tan 6 + log|cos 9]] +C

Now by substituting the value of &

]+c

I
=2xtan ' x + 210g(1 +.\’3) 24+C

=2[xtan'lx+log

1
V1+x

We get

It can be written as

=2xtan ' x+2|i—%log(] +x? )]+C

By further calculation

=2xtan™' x - log(l +x° .)+ G

Choose the correct answer in Exercises 23 and 24.
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EB./Izefsd:{ equal s

Solution:
It 1s given that
= Ix:e‘ dx
Take x3 =t we get

3xtdx=dt

Here
L1
= '5 J.C" dt
By integrating w.rtt
- 1 :
= g ( e ) +C
Substituting the value of t

=le‘" +C
3

WWW.Cdllgl'ﬂOSS.C-Dm

Therefore, A 1s the correct answer.

24. Je* sec x (1 + tan x) dx equals
(A) e*cosx+C

(B) e*sec x + C (C) e*sin x

+C (D) e*tanx+C

Solution:
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It 1s given that
I= Ie" secx(1+tan x)dx
Multiplying the terms we get

= f " (sec x +sec x tan x) dx

Take sec x=f(x)

Sowe getsec xtanx =1f (x)

We know that

fer {7 (x)+ 1 (x)} dv =" f (x)+C
Here

I=e"secx+C

Therefore, B 1s the correct answer.
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Integrate the functions in exercise 1 to 9

1. 4 —x?

Solution:
Given:

\]4—x2

Upon integration we get,

[V4-x* d)(zf\/(.‘z)2 ~(x) dx

By using the formula,

[da? —x?dx ==+fa? -x? Ssin?'Z+C
2 2 a
So,
b 4 . 1
JV4—xtdx=—+4-x? Zsin'Z+C
2 2 a
X

2 a

2. \J1—4x>

Solution:
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Given:

J1—4x?

Upon integration we get,

JI-dx?dx =[J(1) - (2x)" dx

Let2x=t
So,

2dx =dt
dx =dt/2
Then,

(=211 -(1) e

By u§mg the formula,

({2 2 X f2 _2a . X
Jfat—xtde="rla® —=xX>—sin =~ —
2 2 a

So.

1t 1. 5.
Iz—[—\ll—t3+—sm 1t]+C

2172 2 |

t T B
= fl = 45+

4 4

2% g e
:T 1-4x2 + Zsin12x+C

:2\/1—4}(2 +%sin”12x +C

3,\/x2 +4x+6

Solution:
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Given:

\/x2 +4x+6

Upon integration we get,
I:f\/x2 +4x + 6dx
:f\/xz +4x +4+2dx
:I\/(x+.‘2)2 +(\E)— dx

By using the formula,

[vx? +a’ dx=§\/x3 +a’ +glog x-.L«.jx2 +a’|+C

So, ) )

I= (xiz)\/x2 +4x +6+§10g‘(x+2)+\/x2 +4x +6‘+C
(x:.’Z) i

\/x2+4x+6+log X+2 +\/x2+4x+6 +C
(x+2)

ﬁ)

4. .\/xz +4x+1

Solution:
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Given:

\/x2+4x+l

Upon integration we get,
I=[vx*+4x+1dx
=f\/(x2 +4x+4)—3dx

_Iyxs2 () e

By using the formula,

'[\/(h +2)2 _(\/5)2 dx :-}é‘\JX: +a’ —.a‘)_—log X

2 2
+4/x% —a’

+C
+2 >
I=(X,) )\/x“+4x 1——102 \}x +4x + |
5.\/1—4x—x2
Solution:
Given:
\/l—4x—x2

Upon integration we get,
I=[v1-4x—x"dx
=I\/1— x2 +4x+4—4i)dx

\/1+4 dx
:.f\/(\/g)_ ~(x+2) dx

By using the formula,
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X :
[ 2dx =Z4a? -x? +sint 2 +C
2 2 a
So,
X2 § . G ¥
I=( )\/1—4X—x2 +—sin 1[ J+C
2 2 J5
6-\/x2+4x—-
Solution:
Given:
\/x2+4x—5

Upon integration we get,
I:\/x2 +4x —5dx
=,f\/(x3 +4x+4)-9dx

= [J(x+2)" =(3) &

By using the formula,
s

2 2
XX —a

% 3 a”

[ xz—azdx=;\}x3—a2—7log +C
So,

R
I:( = \/x +4X — 5——102( )+\/x2+4x-5‘+C
Tl T 3%
Solution:
Given:

\/l-i—3x-x2

Upon integration we get,
I=[+1+3x—x"dx

—IJ (x —3x—§—§}dx
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=] :\/Ez J_(X_ET dx

By using the formula,

9 )
3 5 X ) 2 A e X
f a =X dx =afat=x"+—sin 1240
2 2 a
So.

2x -3 , > I3 . 5 2x -3
= \/1+3x—x' +—sin +C
4 8 [ J13 }

8. \]x2 +3x

Solution:

WWW.Cdllgl'ﬂOSS.C-Dm
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Given:

2
\/x“ + 3x

Upon integration we get,
=[x +3xdx

5 9 9
=I X Il
4 4

) (3

By using the formula,
5

) 2 X 2 > a’
[o/x?—a’xdx =24/x? —a? —log
) 2

So.

.
X +X —a"

+C

+C

[=—2fx" —-3x —ilog
o)

5
= ﬂ{xz +3x —glog

4

(x+%]+\/x2 —-3x

[vx+%]+\fx2 +3X

g

1
—
1

Solution:
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Upon integration we get,
b

=] 1+£dx
9

=l,f 9+x%dx

-~

:%LH(.%): +x7 dx

By using the formula,
=

7 7 X D) 5 a’
Jax? +a? dx ==+/x? +a? + —log
2 2

So,

:l[ixsz +9 +%log

2

2 2

X" +a"

i
M

x+ﬁ”+(‘

Choose the correct answer in Exercises 10 to 11
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10. I\]l +x? dxisequal to

(x +\/1+ X’ )l—;C

’ , 1
A, — 1+x2+—log
2
3

2

2 =
B. -;—(1 x*)2+C

3

. 3x(1+x'f+
D.f 1+x° —lx log( \/1+x2)+c
Solutic;-rl: . |
Given:

I\]l +x2 dx

By using the formula,

b ) X
f a‘+x°dx= x/a +x? ——log
~ )

So,

[y1+x%dx = \/l—Lx -—100

+C

Hence the correct option is A.

11. J\/xz —8x+7 dx is equal to

A'%(X—4)\/X2 —2x+74+9loglx —4+x*-8x+7|+C

1(x+4) x? —8x+7 +9log[x +4++/x> -8x +7|+C

B.S
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c %(x—4)\/x3 —8x +7 —3+2log
% %(x—4)\/x3 —-8x+7 —%log

Solution:
Given:

J-\/ x2—8x+7 dx
Upon integration we get,
[=[yx*—8x+7dx
= [ J(x* -8x +16) -9 dx
— T (x-4) -(3)" dx

By using the formula,

x—4+«,/x3—8x+7|+C
X—4+-\/X2 —8x+7‘+C

-~

2 2
X +X"—a-

[/x?—a’ dx:ij:-«.ix:-a2 -glog +C
So, ) )
X —4 3 9 3
Iz(' = )\/x'—8x—:7—-;log(x—4)+\/x'—8x+7‘—:C

Hence the correct option is D.
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EXERCISE 7.8 PAGE NO: 334

Evaluate the following definite integrals as limit of sums.

b
1. J X dx
a

Solution:
Given:

b
j X dx
a

We know that f(X) is continuous in [a, b]
Then we have,

b—a

: o
f f(x)dx = lim hz f(a+rh), whereh =

By substituting the value of h in the above expression we get

j(x)d n_m )if(a + s ;a)r)

r=0

Since, f(a)=a

- (2293 (@),

r=0

By expanding the summation we get,
b— b— ==
= lim ( a) (( 2)(n )(n)+a(n— 1))
n—co n 2n

Upon simplification we get,
_.._(b—a) (b—a)(n®—n) +2an’ —2an
nse N 2n
~ (b—a) (b+a)n*—(b+a)n
= lim :
n—w I 2n
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~ (b+a)(b—a)n*— (b+a)(b—a)n
= lim
n—co 2n2

On computing we get,

: ((b+a)(b—a) (b+a)(b— a))
= lim -

" 2 n

n—oo

_(b+a)(b—a)
B 2

b2_a2
T2

5
2 .[o (x+1)dx
Solution:

Given:

J-(j(x+l') dx

We know that f(X) is continuous in [a, b] i.e., [0, 5]
Then we have,

b—a

b n—1
f f(x)dx = lim hZ f(a+rh), whereh =
: e r=0

Substituting the value of h in the above expression we get,
5 n-1

(et Dax=lim () Y ()

0 r=0

Since, f(a)=a
n-—1

5 5r
n—co \J1 n
r=0
By expanding the summation we get,

= lim (E) (M +(n— 1))

n—co \I1 2n
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Upon simplification we get,
5 5n*—5n+2n?—2n
= lim—.
n—co J1 2n

5 7n*—7n
= lim—.————
n—co I 2n
. 35n? — 35n
e 20

" 35 (35)
n-ifonz 2n

3
[a

Solution:
Given:

3
I x* dx
We know that f(X) is continuous in [a, b] i.e., [2, 3]
Then we have,

% n-1 b %
f f(x)dx= limh ) f(a+rh), whereh =
a e r=0
Substituting the value of h in the above expression we get,
n—1
1 r
2 - Lo
f o= tm () 21(2+ ()
r=0
Smce, f(a)=a
1 N )’
=1m (1) (2 % (5))
r=0

By expanding the summation we get,

n—-1
I | r? 4r
= lim (- —
n—co \11 n n

r=0
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Upon simplification we get,

_ liml ((n —1(n)(2n—-1) e 4(n— 1)(n))
n—cw I 6n2 2n

i liml((nz —n)(2n—1) L 2(n% — n))

n—w I 6n2 n

4n +
6n2 n

n—=co 1

< g ((Zn3 —2n?—n?+n) 2(n% — n))
= lim— 3 —

n—co ]

- 1/(2n®*-3n%+n) + (24n®) + (12n®*— 12n?)
= lim— =

_ 1(/38n*—15n*+n
= lim—
n—co Il 6n?

= lim

n—owo

38n°® —15n* +n
6n3

On computing we get,
-im(3)- (&) + ()
B U 6n 6n2

38

LT N
4'J.1 (x"—x)dx

Solution:
Given:

4 5
J-I (x"—x)dx

We know that f(X) is continuous in [a, b] i.e., [1, 4]
Then we have,
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n—1

b
f f(x)dx = lim hz £(a + rh), where h = (b — a)/n
a TL-200 o

Substituting the value of h in the above expression we get,
4 n—1

3 3r
f(x2 —x)dx=lm (£) )’ f((l + —))
n—co \]l n
1 —
Since, f(a)=a
n—-1 2
3 3r 3r
= lim (—)Z((l e —) - (1 +—)
n—co \Il n n
r=0
By expanding the summation we get,
3z 9 6r 3r
= lim (—)Z(1+—2+—— 1——)
n—co \1l e n n n
n—-1

- (3 9r? 3r
=lﬂ(ﬁ)2(?+;)

Upon simplification we get.

- 3/9(n—1)(n)(2n—1) 3n(n—1)
_n—}olo}lﬁ( 6n2 R >
i3 3/9(n*—n)(2n—1) 3n(n—-1)
_n—'lgl_ﬁ( 6n2 R )

~3/9(2n®*—2n*—n?+n) 3n(n—1)
= lim— +
6n2 2n

3 /(18n3 — 27n% +9n) + (9n3 — 9n?))
6n? )

~im 3 (27n3 — 36n% + Qn)
B 6n?

n—o0 N

On computing we get,
(81n3 —108n? + 27n)

6n3

o (81) (108) 5 (27 )
B 6 6n 6n2

= |lim
n—o20
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=27/2
1 &
5.J- B dx
Solution:
Given:

j_ll e dx

WWW.Cdllgl'ﬂOSS.C-Dm

We know that f(X) is continuous in [a, b] i.e., [-1, 1]

Then we have,

b n-—1
b
f {6y = iin hZ faii ) whersth—
a S r=0

Substituting the value of h in the above expression we get,

Jes=m (B3 e(-1+2)

r=0
Since, f(a)=a

n—1
(2 2r
= lim (—)Z en
n—co \1l
r=0

By expanding the summation we get,

2
= lim (—) (e®+el+e?P . .

n—co \]l€
sumof=e® +el +e?B4... . ... +e™®
Whose g.p has common ratio with el

Whose sum is:
! eh(l_enh)
T gh

+enh
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Upon simplification we get,

Ly (5) ( h(ll— ehnh))
T (ne) h(l nh)

n—co l—ehh
h
I e
=in=s
=-]

- [Since, h = 2/n]

=e-e’!

4 i 2x i
5,]0(.\+c ) dx

Solution:
Given:

4 S
I (x+e " )dx
0
h(x) = f:x.dx

4

g(x) = fo e?* dx

So, f(x)=h(x)+g(x)
Now let us solve for h (x)
We know that h (X) is continuous in [0, 4]

Then we have,
n—1

b
f h(x)dx=1limh ) f(a+ rh),whereh =

r=0

b—a
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Substituting the value of h in the above expression we get,
4

fis=pm ()3 1(2)

Since, f(a)=a
n—1

-1m (32,

By expanding the summation we get,
(4 (Z(n -1) (n))
= lim (—) e
n—co \I1 n

Upon simplification we get,

4 2n*-2n
=lim—.———
n—co Il n
. 42n*-2n
=lim———
n—co ]1 n
_ 8n?—8n
=lim———
n—co n
8
=lim8 — (—)
n—co n
=8

Now let us solve for g(x)
We know that g(x) is continuous in [0, 4]
Then we have,

n—1

b—a

b
j f(x)dx=limh ) f(a+rh),whereh =

r=0

Substituting the value of h in the above expression we get,

+ n
2x s — 1i i 4r
of(e Jdx = 1]11—1}20 (n)z f( n )

r=0

Since, f(a)=a
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n—1

A
= lim (—) en
n—co \I1
r=0

By expanding the summation we get,

+
= lim (H) (®+eb+e?Pp.n .. ... +e"

n—co
sumof=e® +ef +e2B ... .. .. +e"®
Whose g.p is common with ratio el
Whose sum is:
eh(l—enh)

1-eh
Upon simplification we get,

- () (H=sP)

(A [Ea-e)
=nl}21 (n)( 1—elh

h
= lim (i) (eh(l T enh)> 1—eb
Syl —h li =-1
[Since.h—0 h ]
4 e(;il) (1 == enx(i))
<t () R
B [Since, h = 4/n]

On computing we get, f
(x)=h(x) +g(x)
=8+eb1
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EXERCISE 7.9 PAGE NO: 338 Evaluate
the definite integrals in Exercises 1 to 20.

j ] (x+1)dx
1 44

Sblution:

- I‘_ (x +1Ddx

So,
1

I=J‘(x+1')dx

-1

On splitting the integrals, we have

1 | n+l
I:jxdx-:—jlxdx [IX“dX=X J
5 ’ n+

Applying the limits after integration,

- 1

142

1
Therefore, j( X+ l)dx =2

31
2 J‘z;dx

Sblution:
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J.ldx
Letl= 1 o
I:jldx [fidx=logx]
b X

Applying the limits after integration,
I=[log|x|].
I=log |3| - log |2|

I=1log3/2
Therefore,

j%dx = log .

2

2.4.3 2
Il(4.x —5x" +6x+9)dx
3

Sblution:

A L

(4):3 —5x*+6x+ 9)dx
LetI= 1 |

I=j(4x3 -5x%* +6x+9)dx
Splitting the integrals, we have

I =j4x3dx - ijzdx + j6xdx + j9dx
1 1 1 1

I =4j‘x3 dx — Sj[xzdx + 6jxdx + dex
| 1 1 1
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Performing integration separately, we get

M TP 41 P 141 2 0+1
=9 % - —5x = +6x X—‘l +9x X
3+1 2+1 1+1 0+1

1 1 L 1

Applying the limits after integration,

-
-

99 —35 _ 64
3 3

A
j sin 2x dx
4 0

Sblution:

WWW.Edllgl'DDSS.CDI]]
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5 sin 2x dx

LetI=J

-

I 5 sin 2x dx

Applying limits after integration. we have

2

I { cos2x |4

0 [fsin x dx = - cos x]
I=-(cos 2 x w/4 — cos 0)/2
I=-(cosm2—cos0)2=-(0-1)2
I=%

j 3 sin 2x dx
Therefore, =1

n

J 2 cos 2x dx
5. 0
Solution:

j; cos 2x dx
Letl=

-
“

; j§c052xdx

Integrating cos 2x and applying limits, we have

x/2

I_[sin.‘lx]"
2 | [Icosxdx=sinx+c]

Ef* . 7 ; ;
Iz—(sm.’-ZxI—smszJ
2 2

I:%(sinrt—sinO)

I=12%x0-0)=0

j 7 cos2x dx
Therefore, =0
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) 4
Solution:

5
I e dx
6

ﬁe‘ dx
Letl=

- J.;eX dx

Applying the limits after integration, we get

I=[ex]i 4 [_fe"d)\izex +c]

- =e3_e

I=e*(e—-1)

e ax
Therefore, ¥ ~ =et(e-1)

T
_[ 4tan x dx
7 0

Sblution:
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jgtmlxdx

Letl=
jé tan X dx _ Jtanxdx = —log|cosx|+c
I= [Usmg ]
=4
. [—log cos x|]0
Applying limits after integrating. we have
T
—| log|cos—|—log|cosO|
4
I=
| , F
—| log|— —log|l|] =—log(2)7+0
2
I= =
1
—log 2
=2
3 llosz 2
j ;tanxdx S8~
Therefore, = =~

y
_f :cosec x dx

8. 6
Solution:
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jicosecxdx
Let]= ©
Jj_cosecxdx
1= 6

Performing integration, we havel

I =[log|cosecx — cotxuf )

[Usmgj cosecxdx = log|cosecx —cotx|+c ]

Applying limits after integration. we get
I =log |cosec w/4 — cot /4| - log |cosec w/6 — cot /6|
=log N2 — 1] - log |2 - V3|

2-1
I=1log J_
2-4/3
jfcosecxdx il J2-1)
s \2-43
Therefore. = N /
Solutlon

Ji—
0 2
Let]= VI—X°

Performing integratiom
dx 1 X
1 X [Using a~=xX" a ]

Applymg limits after integration. we have

.
[sm x]
I= .
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I=smrl(1) —sin}(0) =2 -0
I=n2

J‘ 1 dX
8
Therefore, L 2

J‘ 1 dx
0 2
10. 1+ x

Solution:

dx
045, 2
LetI=" 1+X

j 1 dX
0 2
[ kK
We know that,

- dx L. oy X
| >——==tan" —+c¢
a +x a a
Hence, on integrating we get
1

‘. [tan‘lx];

Applying limits, we have
I=tanl(1) —tan'}(0) =w/4 -0
I=n/4

. dx
01 .
Therefore. X =q4
J‘S dx
2l
1, A&
Solution:
dx

Lo Lo

LetI=" X —1
On integrating, we have

WWW.Cdllgl'ﬂOSS.C-Dm
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ol
i

dx 1 X —a
.[ ) |

Il
[—
]
| (=]

|
(@]

1=-['X“—1 [w_kt X"—a~ 2a Xx-+a ]
Applying limits after integration, we get

1. [#=1T af. [3=
—log|—— —| log
fo 2 x+1{ L. 21 3

1
—[log
2

I=

I="Y% log 3/2

dx

Therefore, ) < W 14 log 3/2

Lo L

Tt
2 2
J‘ 2cos” x dx
12.9 0
Solution:

_[ 7 cos “xdx
Letl=

We know that.

cos 2x = 2cos?x — 1

1+ cos2x

- 2
So, cosx = =

Putting the value cos’x in ] and splitting the integrals, we have

"?1+c0s2x 1 %2 1%
j—dx=:jdx—:; J. cos2xdx
= 0 & < <0 [Icosxdx=sinx+c]

Applying limits after integration, we get

1f 422 1[sin2 R Y 7 1( . .
_[X] -‘r—[sm - :—[E-OJ—:—(stxE—sm.‘leJ
4 )

. L)

v "2 = 2h2

™ - -

40
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2+2(0-0)

=4 4 = /4
j 2 cos “x dx
Therefore,

j-3 x dx

Thie x2+1
Solution:

xdx

=

Letl=" X +1

Lo Lo

Let'sassume x2+ 1=t

So,

dxi+1)=dt

2x dx=dt

x dx =dt/2

Whenx=2:t=22+1=5
Whenx=3:t=32+1=10

Substituting (x? + 1) and x dx in I, we have

dt 1]9 dt
2t 24

jumtt Lt [w.k.t X
Applying limits after integration. we get

1 10 1 1 10

—[logt]; ==(logl0—log5)=—log—
y 2 > 2 2 5
I=% log2

xdx

Lo Lo

Therefore, X" +1= Y2 log 2

_[l 2x+3 I

2
14, S5x“+1
Solution:

WWW.Cdllgl'ﬂOSS.C-Dm
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j2x+3
Sx* +
LetI= 0" X 1
Multiplying by 5 in numerator and denominator:
J- (2x:+-3) j 10x + 15
a 5%° + 1
Sphttmg the fraction into two fractions, we have
10x 01
L j g3
Sx°+1
Nou < I I+ Iz
j 10x
Where, I) = 593

Letus take 5x2+1=t....(1)
di5x*+1)=dt

10xdx=dt....(2)
Whenx=0:t=5x0?+1=1
Whenx=1:t=5x12+1=6
Substituting (1) and (2) 1n I, we have

1
f———[log| U [=dx =logx
wkt X
Applymg limits to integrals, we get

%(10g|6l—10g i) =%(log6—0)

Li=-
1+ 10x log6
— I 1dX:
Il=50-'x + 2
Next
1 1
1 3 1
I2= —
3jqx2*1dx Sj 1 1dx 3
I CIXT+ o I 2 R VR
5 3=
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Applving limits to integrals, we get
%(log |6| - log|1]) = %(log 6—0)

L=
1 10x log 6
— ——dx =
Il:SOSX°Tl 5
Next
| 3¢ 1
L= 3_’. . dX=—I dx
02X+ Soxt el f—dx L X
5 [“kt a-+x" a a
3 -1
L= g T[tan \/_x :—x\/_(tan \/_-tan 0)

5

I =35 tan’!5

s §x+[tan'z\/§x} ——X-\/_(tall 1S5 —tan” O)
5

I =3/5 tan’!3|
Hence. I=L1+12
I=1/5log 6 + 3/45 tan’!5

- ,
2x +3
1 =7 "~ dx

0 =2 . ,
Therefore, © 9X +1  =1/510g 6+ 35 tan!5

i 1 2
I xe dx
15. 4 0

Solution:
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1 )

J.xe‘ dx
LetI= 0
On taking x* =t = 2x dx =dt
Whenx=0;t=0

Whenx=1;t=1
Substituting t and dt in I,
1 t 1
e dt
LS O
7

[=0 < _—14 0 [fe‘dx:e‘+c]
Ir ot 1 1
E[e ! =;(e—e°)=;(e—l)

— —

I=

i
jxe" dx
Therefore, © =Y (e—-1)

I 2 S.X

1 o2 -

16, x“+4x+3
Solution:
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j- 5x

2 +4x +
IR 4x +3
On dividing 5x2 by x* + 4x + 3 we get 5 as quotient and — (20x + 15) as remainder

f . 20x+15
So, T=1 X +4X4
Splitting the integrals. we have

r : 20x+15 y T+ 20x+15
SdX_-[xz-e-élx—s [x] —jxl 4x +3
I=1! | i 1 y
j 20x +15
1=5(2—1)-1X-+4X+3
I=5-1)
Now,
j 20x +15
) x* 4% 43
Ii=*

Adding and subtracting 25 in the numerator, we get
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£20x+15+25-25 r 20x+40 I 25
_[ - dx=|— —j dx
L= X" +4x +3 X“+4x+3 X" +4x+3
2 B oo 2
10 2x+4 dx-25] %
L=  X°+4x +3 X 4AX+3
Letusassume x2+4x+3 =t
Then, 2x+4)dx=dt
So,
10&—25] i : dx =10logt +25] — ; dx
e t X +4x+3+1-1 X" +4x+4-1
1
-SI(X+,,): e 03 j’idx =logx
Li=101logt- - [w.kt X

1 x+2-1 e
25{;10;_1[ q IH i ‘dX - 1 X0
Il=1010gt- = X+aot [\\r'k_t X- _a- 221 X—-—a ]

Applving limits after integration, we get

IO[IOQ(X —-4X-‘-3)-‘ ——{log[xgL

[
3 y

. X+3

=10 x

[102(" +4x%2 —3) 102(1 +4><1-L3)_) ?{log(3+;]—10g(i;:ﬂ
2 2+ AT

25 2
[logli loqs]——[log——lo —1
= 2 5 4

10|Zlog(5x3)—log(4x2)—'—

25
T[log.’a —log5—log2+log 4]
ILi= “

Ii=

-

25 25 25 23
1010g5+1010g3—1010g4—1010g2—710g3—:710g5 - TlogZ —Tlog4
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Ii=
25 25 25 25
(10+—Jlogi [10——}1004 {10 —]10g3+[—10+—]log2
| 2 2 2 2
45 45 45 5 5.3
—1025——1024——1023—L—10g =—log———log—
e 2 2 2 2 2 4 -2 72
As, I=5-1)
On substituting I1 in I we get,
s S, W
—log———log—
jigg. 2 272
5 5K
L 5 5
Therefore, TxT+4x+3 =5- 4—‘log”——§logé
2 4 2 2

19

j04(25ecz x+ x> +2)dx

SoIthion:
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jg (2sec”x+x~ +2)dx
Letl=
Splitting the given integral, we have

-
To-

%4 %/4 %4
J(Zsec3x+x3 +2)dx:2jsec:xdx+ jx’dx+2jdx
0 0 0

J= 1
Now, integration separately and applying limits, we get
4% -
=4 X %4
2[tanx] "+ = , +2[x]
I= do [W_k‘tJ' sec’xdx =tanx +c¢ ]

I1=2 (tan /4 —tan 0) + Ya ((4)* — 0) + 2 (/4 — 0)

-

2x1+lx{EJ-+2xE

fa 4 4 4
Expanding the exponents, we have
4
T 7T
2+—+
j< 2 1024
i T
f (2seC‘x+x’ +2)dx — g g
0 2 1024
Therefore,
T . X X
_f (sin?= —cos? =) dx
18. 2 2

Solution:
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s o, & 7 X
s(sin” — —cos” :)dx
LetI= 2 2
We know that,

. 2 X 2 X
COSX = SI~ — —CO0S™ —
2 2

.2 X » X
COSX = s~ o —COS""—

" 2. ..
So, substituting “ < i ] we have
Applying the limits after integration, we get

j‘cosxdx=[sinx];
I=0 [w_k_tfcos xdx =sinxX + c]
=sinmt—sin0=0-0=0

R . 7 X
o (5107 ——cos” —)dx
Therefore, - 2 =0

J‘26x+3

0 2
10. x +4
Solution:

dx

-

_[6X+3

Letl= o X +4
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Now, wehaveI=11 + 12

Where I1 =
Letx?+4=t
2x dx=dt
Whenx=0:t=4
Whenx=2;t=22+4=8
Substituting t and df in I

8
3’J-ﬁ = 3[log |tﬂi
L= * ’ )

I1=3[log |8 - log |4/]]=3 log 8/4
Ii=3log2=-3log2

Now.I=I1+11
I=3log '+ 3w8

-~

j6x+3

8 dx
Therefore, © X" +4 =3 log V2 +3w/8

1 v Tk
j (x e +sin —) dx
20, ° © 4
Solution:
; . X
o (xe” +sin T)dx

Letl=
Splitting the integrals. we have

WWW.Cdllgl'ﬂOSS.C-Dm

f—l—dx=logx

[w.k.t X ]

dx sy X
| — - =—1lan —”C]

[w.k.t' a“+x° a a

— %[tan'1 1—tan™ 0]

—
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1 1
: . X
j‘xe" dx + I sin —dx
2 4

I='9
Now.I=L1+1
1
jxe‘dx
Li=0 [Using u-v integral form: u =x and v = %]
. d c
xfe"dx—,fj(—x letdx +dx
h= ]\'dx '

_xe® —[e*dx LLlefdx=e® +¢
I wkt

WWW.Cdllgl'ﬂOSS.C-Dm

Now, integrating the reduced form and applying the limits, we get

hi=
hh=e—-e-0+1
hi=1
Next, taking I

1

. X

j‘ sin i dx
L="0
Applying the limits after integration, we get
- -t

X
cos — 4 n e 7
—— 4 | =—Z| cos—x1—cos—x0
L m 4]
L=" 4 Jo
i[l_i i_Z\E
L= T '\/5 =T FI
As. I=1+Iz

4 242

Hence, I=1+ T0 T

' 4 242

. TX
Ié(xe“ + sin —)dx .
Therefore, 4 =1+ 7 T

[xex —e’*]lo =[(1><ei —~¢')=(0xe’ —eo)]

[w.k.t [sinxdx = —cos x]

4

T

[cosE —COS 0}
4
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21.

Solution:

On integrating using standard form and applying limits, we get

[tan = x_ivr = [tan'1 V3 —tan™ 1] =
g A1

3 4
dx 1, X
f— =—tfan  —+¢
[wkt @ +X°  a a ]
4n-3n _

1= 12 w12

2 dx
Therefore,J. ) =n/12

X7 +1

Hence, option (D) is correct.

22.
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jg = equals

0 4+9x2 .

A.E B.£ C.i D,E
(A) o ®) © o D) 7

Solution:
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— dx
Letl_£4+9x3
todx

I=J4+9x

) dx 1, 44X
+X s _seoampdlsgs
3 [wkt @ +X° a a
Using the standard form for integrating and applying the limits, we get

-

I _1-% :
1 3 K 1 3[ P 3X_F
—x—|tan” — | =—x—| tan= —
9 2 2 9 2 2 I
= i 3 Jo
1 3 3 2 1 _ _
—{tan R \’z—[tan “1—tan 1O]
= 6 2. 3 ]l 6
lx(E_O]
I= 6 \4 = /24
} dx
Therefore, ° 4+9x7 =n/24

Hence, option (C) is correct.
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EXERCISE 7.10 PAGE NO: 338 Evaluate
the integrals in Exercise 1 to 8 by substitution.
L X
J s—dx
L SRR
Solution:

j ,X dx
Given integral: ©
Let'stakex2+ 1=t
Then, 2x dx =dt
xdx="2dt
Whenx=0.t=1and whenx=1.t=2

Now.
1

J‘ _‘X dx: ﬁ
2 i o | 2t
Lpdt

25 1

t

+
1

1
= ;[log

'

= + [log2 —log1l]

2
1

= —log2
2

J-OE./sin 0 cos’ o do
2

Sblution:
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=3

©

J} /sinpcos’d do

Given integral: °

o=

Let’s consider

~fsindcos’d dp = j‘, fsind)cos*’d) cosd do
0

R  d i
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o'——-.ul:—l

Also, let SIn ¢ =t = cospdd = dt

Sowhen. & = 0. t = 0 and when ¢ =

Hence,

I:jﬁ(l— tl): dt

Expanding and splitting the integrals, we have

11
= jﬁ (1+ t* -2t dt

'Jl"

_j(

i

t- —2t2)dt

WWW.Cdllgl'ﬂOSS.C-Dm

= [ J5ing (cos*)* cosd do = ‘Msm (1-sin’¢ ): cosd do

i
— t=1
o)

—

Integratmg the terms individually by standard form, we get

i

A

B 11 7

2 5 5

2 2 4

EERETE;

_154+42-132 _ 64
231 231

Therefore,

3.
Solution:

1 = 2.\.’
I Sin
0 1+ x

2

j‘ﬂ/sin(bcosjcb do
0

)dx

=64/231
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1

il 2X
Jsm 1( le}\
Given integral: © 'X L)
Letustakex=tan 6 = dx =sec?06d 0

Sowhen,x—O 6=0and whenx=1,6=n/4

iy
I-Ism ( X de
x* 41
Let

Now, by substitution I becomes

o) : "
I—J‘su ( 2tan J sec 6do
tan-0

Transformmg the trigonometric ratio into its simple form, we have

1= |sin” (sin20)sec’0d6

€ e b |

Applying the inverse trigonometric ratio, we get

.3

268sec’0do

o!—-—.

| =

=2 jeseclede
Now, by applying product rule as:

[uvds = u.[vdx -] ﬂ{f de} dx
dx

b | #

[= 2| 6fsec’odo—[2 6.{/sec’0do]d [
'% J

A | rl

=2 [6 tan®—[1.tan BdBJ

¢

= 2[6 tan 6 —log sec 9|]g
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=2 EtanE—log sec—0 + log|secO|
—4 4 4 —
=’.’_E—100 2 +1021]
_4 ‘( ) =
n 1
- A 2
=2{7 zlog(-)]
i
—— 2
5 +10g(2)
1 i 2%
Jsm‘[ 3 }dx =T . log(2)
Therefore, ° ¥ 1‘ 2

2
Jo xNx+2 (Putx+2=7)
4

Sblution:

J.x\/x + 2dx
Given integral: ©
Let'stakex+ 2=t = dx=2tdt
And x=1t2-2

Sowhen. x=0.t= 42 and when x = 2,t=2
Hence, after substitution the given integral can be written as:

-

fodT T30 = [ (£ -2V 20t

N2
Taking the square root we have,

=2 | (t —2)ttdt

Bt— !

:zj(tl—z)t:dt
) .
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2I(t“—2t3)dt
;)

WWW.Cdllgl'ﬂOSS.C-Dm

On integrating the terms separately, we get

-

s t_'_z_t’J
L3 2 1F
Applying the limits after integration, we have
. . = 5 sl 5 37°
L@ 20 _(V2) | 2(¥2)
5 3 5 3
L i)
032 16 42 42
Tl 305 3
_,,_96—80—12\/5.;20\51
B 5
- . - [Taking L.C.M for addition]
. |16+82
1B
_{16(2+\/51
| s
- [After taking common terms]

:16J5(J3+1)

15

jxmdx i 1632(+2 + 1)

Therefore, ©

2 sz
Jz SiInx
e 70 1+cos’x

Solution:

dx

15
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J’ SInx i a5
Given integral: © I+ cos'x
Letcosx=t
On differentiating,
-sin xdx = dt
sin xdx = -dt

So.whenx=0.t=1and whenx=n/2.t=0
Hence, the given integration upon substitution will change as

'-——"Jl;l

-

smx Jq dt
1+ cosx 2 S

On integrating, we have
0 0
dt
_-[1 — = —[I.tan lt_] 1—1 dt = = l_tan'li + C
v ' -l [Asw.k.t X"+ a a
= —[tan” 0—tan™ 1]

(o %]

Il

|
| |

|
| =
S

_ it
4
j- sinx 7
1+ cos’x g
Therefore, °© 4

J2 dx
6. 0 x+4— x>

Solution:
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.
Gnen integral: o X

Jx+4 X ;’; x’—x—-4)

The given integral can be written as,

]~ dx

) 1 1

0 —(X" =X+ ———-4
( PR )

_j» dx
. ( 1¥ 17
a—t x_ ——
2 4

: dx

:ﬂ\/ﬂ—(\—l”

\ -
-

Now, taking suitable substitution

x—l =t=>dx= dt
o)

Let -
1 3
Xx=0t=-—andwhenx=2.t= =
So when 2 2
After substitution, the integral changes as:
J dx ~ i‘ dt
0 7\ ¢ AT 7 : |
[‘/l_ _5‘_1 l -3 \[l_ —(t) |
| 2] & 2 2 i
dx
o
—(x)
[As wk.t. [( ) ( )

On integrating, we have

WWW.Edllgl'DDSS.CDI]]

[By completing its square method]

a+ X

a—Xx
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. [ (17 )
2 —_—+t
j- dt » 1 logL 2 J
AlNEY el |of A7) A7
|55 -7 |2 i
\ < -
Applying limits,
‘W17 3 V17 1
1 5 "3 3 3
= ——| log- —log '
J17 V17 3 M7 01
3 B g 8
1 (V17 +3)

[T +3) (T 41)
T 7-1 |

L 4 [Using logarithmic properties]

((\/1_7—L3)(\/1_7—1)1
\(J1_7—3)(\/1_7—1)J
(17 + 3+ 417
_17+3—4J17}

20+ 417
_m}

—5+\/1_7

log 1
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— [Rationalising the surd]

1 (25 +17 + 10417
AT 2517

L [(22+10d17)] 1 [(21+5V17)
7| 8 | dm Y a4

dx

7 152 +2x+5
Solution:

—_—

1

J- dx
2 +2x+5
Given integral: ~! x x

:j dx
S(xT+2x+1)+4

B j~ dx
- (X N 1) - ( 2) [By completing the square]
Taking substitution, x + 1=t
So,dx=dt
Whenx=-1.t=0and whenx=1.t=2
Hence, the given integral 1s now changed as

1 dx
V

Tt
+ (2)° _g(rf +(2)
f dt

J;(x+1

-

1 X
=_tan'Z 4+ C
a

%«

[As wkt X: + a
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2 2

R YE AN
_E(ZJ_g

1 dx 8
j:-;-.‘Zx+5 "3

Sblution:
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T BN e
I x 2% ‘]e‘ =

Given integral: *
Taking substitution, 2x =t = 2 dx=dt
Sowhenx=1.t=2and whenx=2_t=4
Hence, the given integral will change as:

j%—j;‘e:"dx:j .:.— ,1 = e g
( 2 ] 3[5J 2[ ] [-J

s

[Taking common and simplifying]
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Further, let 1/t = (1)
Then we have, f (t) =-1/t
Converting the integral into the required form,

-‘9'1 1 : < ' :
3[[—— ,Jedt:_:[(f(t)+ £'(t))e'dt

£ A

[As:w_kltf(f(x) + f'(x))edx = &f(x) + C]

Up to integration, we get

3

J(£(1) + £(1))e'dt =

-

-4

1(1)])

<

Il

(Dﬁ
--f.| —
= &

. X

T4 2

e’ —2¢° _e:(ez—-)
T4 4

Hl_JT}n@:eﬂé—ﬂ

Therefore, ! 4

Choose the correct answer in Exercise 9 and 10.
1

33
The value of the integral I: % dx 18
3 X
, (A) 6 (B) 0 (©) 3 (D) 4
Solution:

Given integral:
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LetI =

|,,|-—o'——.»—-o

WWW.Cdllgl'ﬂOSS.C-Dm

Now, takingx=sin b =>dx=cos06d6

X=

1. 0 = sin"{ -l-]
So when,

3

and whenx=1.06=m/2

Hence, after substitution the given integral will become:

2 (sine—sinsf))-E
= — cos6d6
" s o
.o 1)
sn i ? |
L ‘= >
% | (sin6)3 (1—sin’6 )}
= ] — cos0do
i sin” 6
sin”| < |
bk [Taking common]
z 1 v
% | (sin6)3(cos’®)?
= ] — cos6d6
15 sin 0
sin”™! < |
NI [Simplifying by using trigonometric identity]
x 1 2
: sinf )3 (cosB )3
= I ( )() cosBd6
e s~ 0.5 6
sin ;"? ,;
cos0 )3
| - g
. 2= | sm”
o2 | (sin@) 3
R [Simplifying by using exponents properties]
x 5
- cosh )3 5
= I ( ) cosec 6do
s 2| (sin @)
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“"w
=
sin'I;

PN
|

i |
2

e @

Now. letcotB=t= - cosec?6d 0

((cote)é J.cosec26d6

sizpfd |
So when, 6 = sin [EJ = 2\5 and when 6 = ; t=0

After substitution. (1) becomes:

0 5
= | —(t)3 dt
242
On integrating and applying limits, we have
- ~0
_ @7
§+l
|3 a3
s -0
8
| P
g
L & B
I \/_§
=-21(0)5 —(24/2)
2 (0 ~(247)

3[ § 3 4
=—2| —(+/8) :_[(8)5}
i ' 8
3
=—|16
’[16]

=6
Therefore, the correct option 1s (A).
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Iff(x) = [ tsintdr, then f'(x) is

(A) cosx + x sin x (B) x sinx
10 (C) X COSx (D) Sinx + Xx COSx
Solution:

X
Given integral function: f ( X ) = J‘ tsin tdt
0
Applying product rule, we have

[uvdx = u.[vdx —Iﬂ.{fvdx} dx
dx
So,

f(x)= tjsin tdt —J‘f{ it].fsin tdt}dt = [t(—cost)]g —I(—cost)dt
0 ol dt 0
Applying the limits, we get

:[—t(cost) - sint]z

=xcosx+sinx—0

Thus, f(x) =-xcosx +sinx

On differentiating, we have

: d d d .
f(x)=—|X.—cOsX+COSX.—X + —sinx
[ dx dx dx :‘

f(x) =-[{x (-sinx)} + cosx | + cosx
=XsinX—cos X+ cosx
=xsinx

Therefore, the correct option 1s (B).
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XERCISE 7.11

WWW.Cdllgl'ﬂOSS.C-Dm

PAG

By using the properties of definite integrals, evaluate the integrals in Exercises 1 to 19.

1./2 cos? x dx
0

Solution:

() |

[]f(k)d}g = jf(a —X)Xm
We know that,l 0 i ’[

By using above formula, the given question can be written as

(7
COS‘[:—XJ dx

= | =

O e b |

From the standard integration formulae we have

Adding (1) and (2), we get

21 =I[sh13(x)+cosz(x) |dx

N

0:

34

7



WWW.Cdllgl'ﬂOSS.C-Dm

EDUGROSS

WISDOMISING KNOWLEDGE

By using standard identities the above equation can be written as

it
=2[=—-=-0
2
it
=2l =—
2
it
=>[=—
4
7 vsinx

dx

2.
0 +'sinx + /cosx

Solution:

\’ Smx dx

\/sinx - \/cos X

e e

(=]

Given: !

Lok ax..

\/sinx - \/cos X

(1)

—t
[l
O eyt |

Let,

|
|

f(x)dx :J‘f(a —x)dxl
As we know that, “ 0

J

A e

(=]
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By using the above formula we get
g5 )
sin| ——Xx
2
Pl 5 eyeo(5 )
sm| ——X |+ Jcos| ——X
2 2

By substituting the standard identities we get

\/COSX dX(Z)

\/cosx ~ \/sin X

=

O ey b |

=1 F=

S Ik

Adding (1) and (2), we get

o = j Jsinx + yfcosx dx
B S A/SINX + /cosx
=21 = [[1]dx

0

Integrating the above equation and applying the limits we get

=21 =[x]2
=20=2"_0p
2
)
2
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3

. 2 3 X

3'J SIN“ X dx
0 3

3
sin2 x +cos2 x

2 | =

Solution:
: sin?x
S
Given _sin’x +cos?’x
2 sinsx
let. 1= | (1)
%§in?x +cos2x

As we know that

fjf j(a X )dx

By substituting the above formula we get

. %(n J
sin?| ——x
2
: dx

it it
(——X]-%—COS (——X}
2 2

U
—
I
O e b2 | F

ta] s
(=] P

Sin

WWW.Cdllgl'ﬂOSS.C-Dm

Again by substituting the standard identities we get

Cos’X
COS?X +5In-X

Adding (1) and (2), we get

== dx(2)

L e e
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2I=j‘
0

- -
3 5

SIN2X +C0s X

dx

L)

sin X +cos?x
The above equation can be written as

= 21 = |[1]dx

o!—-.lﬂ?l

Integrating and applying the limit we get

n 5
” jg COS™ x dx
: S 5
0 sin” x+cos” x

Solution:
% COSSX
J. - 3 3 dx
Gi . USIII'X+CDS'X
ven:
.E coij
let. 1= — — dx.....(1)
7SI X +COS' X
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As we know that

Jaf X dx=af a—x dx1
l!() !( )J

By substituting the above formula we get
Cos | ——X
2

< =S : (T :
sin’| ——x [+cos’| =—x
2 >

The above equation can be written as

:>I: dX

=l e i

sin"x
=T =

dX::::( 2)

= e e

COS X + sin"X

Adding (1) and (2), we get

sin’x +cos’x
dx

o)

—

[l
Syt | 5L

> sin’X +cos'x

The above equation becomes
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=21 =
2
:>I:E
4

5
S.J S|.\'-|-2|(1.\‘

Solution: )
j x+2| dx
Given:
As we can see that (x+2) <0on [-5,-2] and (x + 2) 20 on [-2, 5]

As we know that

{J‘f f )dx + jf }

Now by substituting the formula we get

-

=51 :j—(x+2)dx+](x—:-2)dx

=3 =2

Integrating and applying the limits we get

x’ 17 [x2 I
=] =—{—+2x -{—-:-2}(}

2 2

On simplifying

2 2

:1:{(_2)- +2(—2)—(_5)- —2(—5)}! S +2(5)- =)
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25 25
31——[”—4——-'-10]-!-[——10-2—4]
2 2
— J —
On computing we get
25 25
=>1=-2+4+—-10+—+10-2+4
2 2
=] =729
8
6.'[2|.\‘—5|d.\'
Solution:
8
I|x—5| dx
Given 2

As we can see that (x-5)<0on[2,5]and (x+2) 20 on [5, 8]

As we know that
{J'f(x)dx =jf(x)dx +jf(x)dx}

By applying the above formula we get

5

:>I=_[—(_x—5)dx+_sf(_x—5)dx

Now by integrating the above equation

- b) bl =8

X ). o
=51 ‘—‘—|:——5XJ +|:——5XJ
2 1 2 ’

Now by applying the limits we get
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25 64 25
21=—{T—25—2+10}+ _4O_T+25J

2

:>I=—T'+17+32—15—

—

25 25
2

On simplifying we get
=1=34-25

=1=9

!
7. | x-%)"dx
J-o'\(’] X} ¢x

Solution:
1

J.x(l—x)n dx

Given: ©
1

let, I:J‘x(l—x)n dx
0

As we know that

Jaf X dx:af a—x dx\lv
Rl frla=x)ex;

By using the above formula we get

WWW.Cdllgl'ﬂOSS.C-Dm
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1
ps
n

=1=[(1-x)(1-(1-%))" dx

The above equation can be written as

|
<
-~

=1=|(1-x)(x)" dx

By multiplying we get

:>I=j‘(x)“—(x)n+ldx

0

On integrating

:>1=[(X)ml (%) T

n-+1 n+2

Now by applying the limits we get

1 1
=] = -

n+]l n+2 |
—(n+2)—(n—:1)}

| (n+1)(n+2)

==

On simplification

1
13 (11+1](11+2]}

-

8. j04 log (1+tan x) dx

WWW.Cdllgl'ﬂOSS.C-Dm
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Solution:
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0

log(1+tanx)dx
Given:

let, I= jlog(1+ tanx)dx.....(1)
0

As we know that

{]f(x)dx :jf(a —x)dx}

By using the above formula we get

= | :]‘log{l+tan(g—x”dx
0

Again we know the standard formula

tan (A )—tan(B) 1

lan(a-B)-
tan(A—-B)= 1+tan(A)tan(B)J

l

By substituting the above formula we get

tan[%]—tan(x)

lﬁ'-tan(E )tan(x)
4

dx

:>I:_3[10g 1+
0

Applying the values we get

F 1—tan(x) |
:>I=jlog 1+a—n(x) dx
. 1+ tan(x)

WWW.Cdllgl'ﬂOSS.C-Dm
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On simplification the above equation can be written as

: 2
:Izjlog — |dx
5 1+ tan(x)

Now by applying log formula we get

=1=lo [2]dx — | log[ 1+ tan (x) [dx

O ey b | F
i ]
R L

From equation (1) we can write as

=1=|log[2]dx-1I

R e L

On integration

=21 =[xlog2]g

Now by applying the limits we get
L
=2l = ‘Zlog 2-0

it

=>I=—log2
8
2
9. Jo ¥N2—xde
Solution:

J:.x\/fl—xdx

Given: 0



WWW.Cdllgl'ﬂOSS.C-Dm

EDUGROSS

WISDOMISING KNOWLEDGE

let, 1= :[x\/.?—xdx. o)
0

As we know that

[J.f j a— x)dx}

By using the above formula we get

=<Jj rdx

=>I=|-| x? |-=| x?
3 5 :

Now by applying the limits the above equation can be written as
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By computing

:I:-‘;XZ\E—%X%E

82 82

3 5

=

On simplification

_402-242

15

1642

15

=]

=

|8

2 : :
10. JO‘ (2log sin x —log sin 2x) dx
Solution:

(2logsinx —logsin 2x )dx

L e

Given:

let. I = |(2logsinx —logsin 2x )dx

L e e

Now by applying Sin 2x formula we get

O I

= A K {2logsinx - log(2sinxcosx)}dx

[==]
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Applying log formula we can write above equation as

{ logsinx —log(2) —log(sinx) —log(cosx )}dx

O'———.ta”—d

On simplification

= 1= |{logsinx —log2—logcosx }dx....(1)

O'———.OJH—‘

As we know that

{f"f(x)dX:jf(a—x)dx}

By using the above formula we get

j{ ogsu (—-XJ log2 - logcos(g-XJ}d}\

Using allied angles formulae, the above equation becomes

=1=|{logcosx —log2—logsinx }dx....(2)

o'——-.u|;|

Adding (1) and (2), we get

(—log2-log2) dx

)
[
Il
S e P

By taking common
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2l =-2log2

(1) dx

R e A K

On integrating we get

= 21 =—2log2[x]2
Now by applying the limits

— 2] =—2log2 2—01

"

=}

2

— 2] =—2log2 f}

On simplification we get

:>I:£(—log2)

2
:>I=E(loglJ

2 2.

T

2

11. J_ Tsin2 x dx

|

Solution:
As we can see f (x) = sin’ and f (-x) = sin? (-x) = (sin (-x))? = (-sin x)? = sin?x.

Thatis f (x) =f (-x)
So, sin’x is an even function.

It is also known that if f(x) is an even function then, we have
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{]f jf( )dx}

WWW.Cdllgl'ﬂOSS.C-Dm

Now by using this formula the given question can be written as

=1= (sm x)dx

o'——-,ul:-i

Now by substituting sin? x formula we get

1—cos2x
5 )

dx

—t

[l

(39
o'——-,' )

= I'=|(l=cos2x)dx

O'———.RJIH

On integrating we get

w
=
—
)
V4

| IS
ra| =

Now by applying the limits

y .
sl= :—smn—O-:—smO
T
= 1F#£ 7
2
\a'\
12 [
0 |+sinx

Solution:
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-
[ ax

Given: 01+smx
PR

let, I=| —— dx.....(1
£1+si11x M)

As we know that

ij j a— x)dx}

By using above formula we get

JT X

dx

!-., |

O1 sin(mw—x)

Now by multiplying and simplifying the equation we get

Adding (1) and (2), we get

zlz‘j‘wd

- X
 1+sinx
I om
21=J.—. dx
1 +sinx

Now by multiplying and dividing the above equation by (1 —sin x) we get

T l__ 2
2I=TCJ ( smx). i
2 (1+sinx)(1-sinx)
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On simplification we get

“(l-sinx
2l=m1 g dx
A COs X

By splitting the numerator we get

— ¢f 1 smxld
nj | cos’™x  cos’x |

The above equation can be written as
2l = j secX —tanxsec X} dx
0

=2l = n[tanx —sec x];

=21 =n[2]

=l=n
E
2 .
13. [ 2 sin’ xdx

)
-

Solution: )
I(silfx v)dx
Given: -E
let. I = ].(.sinﬂ'x_)dx

As we can see f(x) = sin’x and f (-x) = sin” (-x) =

WWW.Cdllgl'ﬂOSS.C-Dm

(sin (-x))” = (-sin x)” = -sin’x.
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Thatis f (x) = -f (-x)
So, sin’x is an odd function.

It is also known that if f(x) is an odd function then,

Prstieol
1_jaf( )d OJ

=1= ]‘(»sinTx‘)dx =0

—_—

-~

27 5
14. jo COS” x dx

Solution:

Y=
“w

<

let. I = j.(cossx)dx

0

v

As we see, f(x) = cos’x and f (21t —x) = cos® (211 —x) = cos’x = f (x)

because.]f(x)dx =2.Jf(x)dx.iff(2a —-x)=1f(x)
0

0
andhj‘f(x)dx =0.if f(2a —x)=—f(x)
0

“w

:>I:2.J.(cossx)dx
0

.\Iovv{cos5 (t—x)= —coij}

== 1.=0
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— 8inXx—CoSX
15. J 2, S0 dx

0 1+sinxcosx

Solution:
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% sinX —cosX
J.l . dx
. +sinX cosx
Given: © 0
% sinX —cosX .
let. 1= | dx.....(1)

> 1+sinxcosx

As we know that

a a
ij(x)dx = |f(a -x)dxl
& ; J
By using the above formula in given equation it can be written as
sin| ——Xx |—cos| ——X
2 2
dx

(T T
l+sm| ——x [cos| ——X

U
]
I
[ et

2 2

Now by applying allied angle formula we ged

PR dxe(2)

I

—

I
D A

5 1+ cosxsinx

Adding (1) and (2), we get

=

*SIIX —COSX +COSX —sIinX
dx

2
||
Il

0 Co—

l+sinxcosx

0
l+sinxcosx

dx

[0
—
I
e e e



www.edugrooss.com
EDUGROSS

WISDOMISING KNOWLEDGE

16.J:]0g (1+cosx) dx

Solution:

jlog(1+ cosx) dx
Given: ?
let. I :jlog(l-é-cosx) dx::.(1)
As we know that
”.f j a— x)dx}
Now by using the above formula we get
=1 :jlog(1+ cos(m—x) dx
Here by allied angle formula we get
iI:jlog(l—cosx') A% cen:(2)
Adding (1) and (2), we get

{1 g(1+cosx)+ log(l—cosx)} dx

o'—-——.l
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The above equation can be written as
j 1 cos’x ) dx
0

By using trigonometric identities we get

21 =Ilog(sh1:x) dx

2.log(sinx) dx

)
—
Il

€ e, 5

21:2.jlog(sinx) dx

I =jlog(_sinx) dx.:.:(3)
0

because.]éf(x)dx ].f( x)dx.if f(2a —x)=f(x)

Here, if f (x) = log (sin x) and f (rt —x) = log (sin (1 —x)) = log (sin x) = f (x)

I
L

logsinxdx...(4)

[
EE

loqsm( g —x]dx

O et o 0 | 5

By using trigonometric equation we get

=1 =2.|logcosxdx.....(5)

© Cy 10|
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Adding (1) and (2), we get

=2 =2 I(losz sinX +logcosx)dx
0

Now by adding and subtracting log 2 we get

= |(logsinx + logcosx +1log2 —log 2)dx

U
o'——-‘ul:-l

The above equation can be written as

= |(log(2sinxcos x) —log 2)dx

U
bt
o'——-.ul:-l

Now by splitting the integral we get

= |(log(sin 2x )dx — | log2dx

R — e

U
L]
o'-..u|:-|

let 2x=t= 2dx =dt

Whenx=0,t=0and whenx=m/2,t=n

:{—J g(sint)d J—[Elog.’lJ
27 2
:>I={£J—[Elog2]

2| A2 ;
:Iz—[nloq2]

,., —

=1=—(nlog2)
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s

Solution:

Ix
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Given: 'C[\/_ *\/ﬁ

a

khl—j

As we know that

ij J a— x)dx}

By using the above formula we get
} NJa—x
0

ax+

dx il 2)

Adding (1) and (2), we get

IJ

e

The above equation becomes,

On integrating we get

=2l =[x],

v

Now by applying the limits
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=2[=a-0
=5 21=3
:>I:i

2

18. j: | —1] dx

Solution:

j|x -1] dx
Given: 0
As we can see that (x-1) sOwhen0O<x<land(x-1)20whenl<x<4

As we know that

{jf(x)dx :jf(x)dx+jf(x)dx}

By substituting the above formula we get

4
-

:>I=j—(x—1)dx +I(x—1)dx

0

On integration

b -1 3 4
X X.
=>[=—| ——X| +| ——X
2 3
= Jdo = i

Now by applying the limit we get

3I=—|:ﬂ—l—(0)- +0 +|:ﬂ_4_(ll+l}
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19. Show that I: f(x)g(x)dx=2 I : f(x)dx if fand g are defined as f(x) = f(a —x)

and g(x) + g(a-x) =4

Solution:

Given: ¢
let. I:]f(_x)g(x) dx:;::::(1)

As we know that

{]f(x)dx=jf(a—x)dx}

By using the above formula we get

:Iz].f(a—x)g(a—x) dx

=1 :]f(x)g(a—x) dx.....(2)

0

Adding (1) and (2), we get
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a

(=]

a

=1=2[f(x)x4 dx
2
<0
=1=2[f(x)dx
3

Choose the correct answer in Exercises 20 and 21.
T

20. The value of J_zn(x3 4+ xCoSx+tan® x + 1) dx 18

2

(A) 0 (B) 2 C)n (D) 1

Solution:
(O

Explanation:

-~

I(xs +XCOSX +tan’x + l)dx

—_—
-~

Given:

let. I = (x3 £XCOosX + tan’x +1)dx

“f'__.'.__.,u].--a
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Now by splitting the integrals we get

<

(1)dx

5 '———JJ';I

=1= (xs)dx—é-

_ —
-~

“

(xcosx)dx + ] (tan’x )dx +

uf:—l e I

It is also known that if f(x) is an even function then,

{ ]‘f(x)dx = 2].f(x)dx}

It is also known that if f(x) is an odd function then,

:‘>I-O+0+O+’i(l)d.\]\jf X)dx = 0
=1=2[x]2
=>1=2.1
2
=S T=1
Correct answer is C
2. [(4+3si
= 4 +3sinx .
21.The value of j *log| ———— ldx is
0 4+3cosx
(A) 2 (B) 3/4 (€) 0 (D) -2
Solution:
(C) 0

Explanation:
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]log( Mﬂ]dx
0

Givan 4+ 3cosx
3 (4+3si

let I:jlog[w]dx.....(l)
A 4+3cosx |

As we know that

{ ]f(x)dx =jf(a —x)dx}

By using the above formula we get

o TR
4+3 sm( % —-X J
= dx

4+3cos[E—xJ
£,

—

:>I=jlog
0

By applying allied angles formulae we get
3 4+3cosx

= Izjlog(—.1dx ..... (2)
5 4 +3sm

Adding (1) and (2), we get

—
i

2 4+ 3sinx
21 - [ 1og
;h Og(4+3cosx_

4+3cosx]
: dx
4+ 3sm

= 21 = | log 1dx

e e

Substituting log 1 = 0 we get
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Correct answer is (c)

MISCELLANEQUS EXERCISE PAGE NO: 352

Integrate the functions in Exercises 1 to 24.
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T. l
3
Kk
Solution:
1
Given: x—x?
. - 1
Let T ox—x® x(1—x2) x(1+x)(1-x)

Using partial differentiation

1 A B

C
W o= e i o

By taking LCM we get
- 1 . A(1+x)(1—x)+B(x)(1—x)+C(x) (1+x)
x(1+x)(1—x) . x(1+x)(1—-x)
1 A(1—x*)+Bx(1-x)+Cx(1+x)
= —
x(1+x)(1—x) x(1+x)(1—x)

=1=A-Ax*+Bx—Bx*+Cx+Cx?
=21=A+B+C)x+(-A-B+(C)x?

WWW.Cdllgl'ﬂOSS.C-Dm

Equating the coefficients of x, x* and constant value. We get:

(a)A=1
(b)B+C=0=B=-C
(c)-A-B+C=0
=-1-(-C)+C=0
=2C=1=C=1/2
So,B=-1/2
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Put these values in equation (1)

i der) 6

x(1+x)(1-x) x 1+x 1-x
1 1 1 1 1 1
= gl i v dx
On integrating we get

= log|x| —ilogll + x|+ %logll — x|

By using logarithmic formula the above equation can be written as

= log|x| —log |(1 + x)§ + logl(l = x)§

=10g T 1+C

(1+x)2(1-x)2

On simplification we get

)3

= log +C

(1+x)(1-x)3

1
42
=log X )21

(1-x2)z

+.E

1

=1og (=)’

J{Z

1-x2

+C

+C

1
=>I=Elng

1
2.
Nx+a++x+b

Solution:
1

Given: vx+a+y x+b
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1
LetI T Jx+a+Vx+b

Vx+a—vVx+b

Multiply and divide by,
1 Vx+a—\Vx+b
=
Vx+a+Vx+b = JVx+a—-Vx+b
Vx+a—Vx+b

~ (Vxra)P—(Vxiby?
On simplification we get

_ Vx¥a—Vx+b
o (x+a)—(x+b)

st Vx+a—vVx+b
a-b

Applying integration

- f 1 _fvx+a—v‘x+bdx
Vx+a+yx+b W a-b

1

=Ef(\/x+a—\/x+ b)dx

1 2 =
= abe((X-f- a)z — (X + b)z)dX
On integrating we get

3 3
1 [(x+a)2 B (x+b)z

a—h| 2 3
2 2
2 e i
:I—m[(X*-&)Z—(X-F )2]+C
5 [EskDitr=]
. mntrutx=—
X \j(l.\‘_ .\'2 !
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Solution:
1
Given: ¥y ax—x*
- 1
Let Xy ax—x?
a a
PUtX —'t-=> dx = —t—z'dt
1
= dx = =—dt
Xvax — x2 afaa (a

By taking a common we get

=g

Now by multiplying t we get
1

- a.[E:j@%at

The above equation becomes

~ 1j 1 ”
T alt—1

1f 1)72d
=—=|(t— t
= [(—1)2
On integrating we get

=D

Nt A Laslac s B

= —g (—— 1) + C because,t = z
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+C

2 a—x
-1= -2
l
4, 3
(xt£1)8

Solution:

DR S

E

Given: X*(x*+1)
1

fas T
Let x2.(x*+1)4

Multiply and divide by x3, we get

X3 x4 1)‘%
X2 x—Hx%L 1)% x2.x73
_ENE 1)72{
B x5.x~3"%

On simplification the above equation can be written as

3
(x*+1)7z
o
x5 (xY) a2

3

1 [(x*+1)\ %
T x5\ x*

On computing we get

3

3 § 1\ 2
- (1t %)
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oy 1 dt
let,;=t=(x) :Fdx=dt=>;dx=_

4
3

1 1 1\ 2
=>f 3.dx=f— (1+—) .dx

5° -
X2.(x4+ 1)s X X

Substituting the above values we get
3 dt
=|(1+1t)73. (— —)
f (-

1 3

= ——f(l +1t)73.dt
-

On integrating

1;
1[|(1+1t)=

[ e

4

Now by substituting the value of t we get

1

__1|(rg) §3

NP

Solution:
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< !
1 1
Given x2+x3

Given question can be written as,

1 1

i 1 1 1
X2 +Xx3 x3| 1+xe6

Let x = t°= dx = 6t°dt
f ] LAl
= = | ———.
oA t2(1+1)

On computing we get

1+X6

(1+t)'dt

After division we get,

i —6f[(t2—t+1)—(1+t)] dt

X2+ x3

Now by splitting the integrals and computing

=6.Utz.dt—Jt.dt+f1.dt—f[(1_1*_t)].dt}

On integrating

t3 t2
=6 K;)— (§> +t—log(1+1t)

Now by substituting the value of t we get
1,3 1\ 2
GANIGANE :
+|x8)— +|x8) ||+
L) (5} 8-t )

1 1 1 1
= [(in) - (3x§) + 6.X6 — 6. log(l + xg)] +C

=6
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1 1 1
= Eﬁ—3xi+6x5—6log(1+xﬁ)+ C

S5x
(x+1) (x* +9)

6

Solution:
5x
Given: x+1)(x*+9)

5x

e x+1)(x2+9)

Using partial fraction

5x - A Bx+C
Let (x+1)}(x%+9) T (x+1) (x2+9) ( )

5X r AX2+9)+(Bx+0)(x+1)
x4+ 1)(x2+9) (x+1)(x2+9)

=5x=A (x*+9)+ (Bx+C) (x +1)

= 5x=Ax* +9 A+ Bx? + Bx+ Cx + C
=5x=9A+C+(B+C)x+(A+B)x

Equating the coefficients of x, x* and constant value, we get
(3)9A+C=0=C=-9A
(b)B+C=5=B=5-C=B=5-(-9A)=B=5+9A
(c)A+B=0=>A=B=A=-(5+9A)=10A=-5=A=-1/2
AndC=9/2andB=1/2

Put these values in equation (1) we get

5x _ A Bx+C
~ x+ D(x2+9) (x+ 1)+(x2+9)
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1 1 9
5 SBT3 +(§)X+7
(x+1)(x2+9) (x+1) (x2+9)

The above equation can be written as

5x B 1 1 1 X+9
SHEDEEE9) . 2 (x4 1)+§'((x2+9))

Now by applying integrals on both sides we get

1 X dx 9 1 g
f(x+1)(x2+9) (x+1) +§'f(x2+9) +§f(x2+9)

f(x+1)(x2+9) f( +1)dx+l 15 f( 2+(32)

f dx = 11 |x+ 1] +1 +9 (lta "1X) 2
= G+ DEZ+9) x =—7.loglx 1+ \gtanT g ek &)

Now solving for l;we get

1f X dx
2°) (x2+9)
Put x2 =t = 2xdx = dt

; 1 f 1 dt
=[,=—. —
1727 ) (t+9) 2

1
s, = Zloglt+9|
1
== Zlog |x%+ 9|

Put the value in equation (2)

f log|x+ 1| +- 1og|x +9|+ = 5 (tan‘1 E) +C
(x+ 1)(x2 + 9) 2 3
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sinx
“sin(x—a)

Solution:

sin x

Given: sin(x-a)

sinx

Let] = ——
sin(x —a)
letx—a=t=x=t+a=>dx=dt

J’ sinx e J sin(t +a) a4
= Jsin(x—a) ) sin()

As we know that, {sin (A+B) = sin A cos B + cos A sin B}

f sinx fsintcosa+costsina
sin(x—a) sin(t)

The above equation becomes

f sintcosa " costsina
N sint sint

On simplification
= f (cosa+ cottsina) dt

Now by splitting the integrals we get

= f (cosa)dt+j(cottsina)dt

= (cosa)f 1.dt+sina.f(cott)dt
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On integrating we get

= (cosa).t + sina.log|sint| + C

Now by substituting the value of t we get

= (cosa).(x— a) +sina.log|sin(x —a)| + C
= sina.log|sin(x —a)| + x.cosa —a.cosa+C

= sina.log|sin(x —a)| + x.cosa + C,

o

Slogx 4 logx
8. e €
e

3logx (32 logx

Solution:
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eSlogx_ slogx

Given e2logx_g2logx

eSlogx ~ e4logx
let,I =
e

3logx — p2logx

Now by taking common and above equation can be written as

eSlogx s e4logx e4logx(elogx - 1)

e e3logx _ a2logx = ezlogx(elogx £ 1)
On simplification

— p2logx

=R elogx2

=X2

Applying integrals

S5logx __ ,4logx
e e d 24x
e3logx _ a2logx =
£, +E
"8
COSX

9.
J4—sin’x

Solution:
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COSX
Given: V4-sin®x

COSX
let] = —=
4 —sin?x

Putsinx=t= cos x dx = dt

The given equation can be written as
f COSX J’ 1 dt
= = _—
— 31112x V4 —t2

1
| =t

On integrating we get

= sin~? (E) +C
B 2

sinx
= [ =sin™?! (T) F6

: 8
Sl[l8 —COS X

* a % 2
| —2sin”“ xcos” x

Solution:

sin® x—cos®x

Given: 1-2sin®x.cos?x
sin®x — cos®x
1 — 2sin?x.cos2x
As we know that a?—b?=(a +b) (a—b)

let,] =
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Now by using this formula we get

sin®x — cos®x (sin*x + cos*x)(sin*x — cos*x)

1 — 2sin2x.cos2X  sin2x + cos2x — sin2X.cos2xX — sin2x. cos2x

(sin*x+ cos*x)(sin’x — cos?x)(sin’x + cos?x)
~ (sin?2x— sin?x.cos2x) + (cos2x — sin?x.cos2x)

We know that cos? + sin? x = 1, using this in above equation

(sin*x+ cos*x)(sin’x — cos?x).(1)
~ sin2x(1 — cos2x) + cos2x(1 — sin2x)

—(sin*x + cos*x)(cos?*x — sin’x)
~ sin2x(sin2x) + cos2x(cos2x)

On simplification we get

—(sin*x + cos*x)(cos?x — sin?x)
(sin*x+ cos#x)

= (sin’x— cos?%x)

= — COS2X

f sin®x — cos®x 5 f e s
= | —cos2x

1 — 2sin?x.cos?x

On integrating

sin 2x
2

== —

1
cos (x+a)cos(x+b)

11.

Solution:
5

Given: cos(x+a)cos(x+b)




WWW.Cdllgl'ﬂOSS.C-Dm

EDUGROSS

WISDOMISING KNOWLEDGE

1
cos(x+ a) cos(x+ b)

let,I =

Multiply and divide by sin (a - b), we get

, 1 sin(a—b)
~ sin(a—b) \cos(x + a) cos(x + b)
Now by adding and subtracting x from the numerator

1 ( sinfa—b+x—x) )

- sin(a— b) \cos(x+ a)cos(x+Db)

By grouping we get
1 (sin[(x +a)— (x+ b)])

> sin(a— b) "\ cos(x+ a) cos(x+ b)

As we know that {sin (A-B) = sin A cos B - cos A sin B}

By using this formula we get

B 1 sin(x + a).cos(x + b) — cos(x + a).sin(x + b)
il sin(a—b) ( cos(x + a) cos(x + b) )
B 1 sin(x+ a).cos(x+b) cos(x+a).sin(x+b)
“sinfa—b)’ (cos(x +a)cos(x+b) cos(x+ a)cos(x+ b))

On simplification we get

1 (sin(x +a) sin(x+b) )

- sin(a— b) \cos(x+a) cos(x+b)

= Wl—b)' [tan(x + a) — tan(x + b)]

Taking integrals on both sides we get

1 1
- f cos(x + a) cos(x + b) dx = f pr [tan(x + a) — tan(x + b)]dx
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: b)Utan(x+a)dx—ftan(x+b)dx}

- sin(a—

On integrating we get

= SGE—b) [—log|cos(x + a)| — (—log|cos(x + a)|)]
= =T [—log|cos(x + a)| + log|cos(x + a)|]

e 1 l cos(x+b) .
= T sin(a—b) 8 fcos(x +a)

Solution:

XB

Given: v1-x®

X3
V1 —x8

Now, let x* =t = 4x® dx = dt

let] =

And x° dx = dt/4

Substituting these values in given question we get

- | == [=(3)
1 1
it

On integrating we get

sin“'t+C

SN
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Now by substituting t value we get

1
e e i sin"(x*)+ C

e X

13

(145 (2+¢€Y)

Solution:

X

Given: (1+e¥)(2 +ex)

ex

Iekl= (1+ex)(2+eX)

lete*=t= e*dx=dt

Now substituting these values in given question we get

e* 5 1 q
o f(1+ex)(2+ex) _f(1+t)(2+t) :

=f[(1-1+t)_(2-1l-t)]dt

Now by splitting the integrals we get

=f[(11-t)]dt_f[(2_1*_t)]dt

On integrating we get

=log|(1+t)| —log|(2 +1t)|+ C

1 |1+t| i
=83

1+e*
+C
ex

ZF

=>I=log|



WWW.Cdllgl'ﬂOSS.C-Dm

EDUGROSS

WISDOMISING KNOWLEDGE

14. - -
(x*+D(x*+4)

Solution:
N S
Given: (X2 +1)(X2 +4)

1

LeklE= xz2+1)(x2+4)

Using partial fraction method, we get

1 1 B Ax+ B Cx+D
B (x2+1)(x2+4) (x2+1) +(x2+ 4) (D)

1 _ (Ax+ B)(x*+ 4)+ (Cx+D)(x*+1)
T EZ+rDE2+9) (x+ 1)(x2+9)

=1=(Ax+B)(x*+4)+(Cx+D) (x*+1)
=1=A+4Ax+Bx*+4B+C*+Cx+Dx*+D
=1=(A+C)x*+(B+D)x*+(4A+C)x+ (4B +D)

Equating the coefficients of x, x?, x> and constant value. We get:
(A)A+C=0=C=-A

(b)B+D=0=B=-D
(c)AA+C=0=4A=C=24A=A=3A=0=>A=0=C=0
(d)4B+D=1=4B-B=1=B=1/3=D=-1/3

Put these values in equation (1)

1 Ax+ B - Cx+D
= —
xz2+1)(x2+4) (x2+1) (x2+4)
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1 (0)x+ % (0)x+ (— %)

_ xZ+1D(x2+4) (x2+1) (x2+4)

1 3, (59

" ErD@E+d) @+D  +9)

Now by taking integrals on both sides we get

1 dx—l 1 5 1 1 5
ki f(x2+1)(x2+4) _§'f(x2+l) _§'f(x2+4)

1 dx—l 1 g 1 1 2
w f(x2+1)(x2+4) “§'f(x2+12) _§'f(x2+ 22)

On integrating we get

1 5 ; o 1 X
=§ tan x—g.itan §+C

1 i 1 43X
=>I=§ tan x—gtan §+C

15. cos’x e'os sin

Solution:
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Ghih: cos 3xelogsin X

Llet] = cos3xelossinx

Logarithmic and exponential functions cancels each other in above equation
then we get

= cos3x.sinx
Llet cos x =t = -sin xdx = dt = sin x dx = dt

Substituting these values in given question we get

= f cos3xelossinxqy — f cos3x sinx dx

= f t3.(—dt)

= —ftz‘.dt

On integrating
t4

=——+C
4

Now by substituting the value of t we get

cos*x
4

16. e3 logx (x-'i + l)—l

Solution:
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Given: e3lo8¥(x* + 1)1
Let] = e3logX(X4+ 1)—1

= plogx? x*+ 1)1

Logarithmic and exponential functions cancels each other in above equation

then we get

X3

=x4+1

Let x* =t = 4x° dx = dt = x* dx = dt/4

WWW.Cdllgl'ﬂOSS.C-Dm

Now by substituting these values in given question we get

3

dx

o je3logx(x4+1)-1 =j
1 dt
S Jt+174

1f 1 2
&) ERT

X4+ 1

On integration we get

1
= Zlog(t+ 1)+ C
Now by substituting the values of t we get

1
= = Zlog(x4+ +C

17. f" (ax + b) [f(ax + b)]"

Solution:
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Given: f (ax + b) [f (ax + b)]"
letf(ax+b)=t=a.f (ax+b) dx=dt

Now by substituting these values in given question we get

= ff’(aX+b)[f(aX+b)“] i ftn (?)

1
[
a

On integrating

1 tn+1

Tan+1

+C

Here by substituting the value of t we get

1 (fax+ b))
—a’ n+1

EE

= m (flax + b))n+1 +C

18. :

< | . ;
\/sm xXsm((x+o)

Solution:
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1
Given: |/ sin®x sin(x+a)

1
Jsindx sin(x + o)

let] =

As we know that, {sin (A+B) = sin A cos B + cos A sin B}
Using this formula we get

1

B J/sin3x(sinx cosa + cosxsina)

=

Multiplying and dividing by sin x to denominator we get

1

o e

A sinx .
sin®x(sinx cosa + COSX. 7= Sin Q)

On rearranging we get

1

e . COSX _.
sin®x(sinxcos a + sinx. = sina)

Simplifying we get
1
\/sin*x(cosa + cotx sin @)
1

B sin?x,/(cosa + cotx sin a)

cosec?x

J (cosa + cotxsina)
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now, let (cosa + cotxsina) = t = —cosec?x.sinadx = dt

Now by substituting these values in given question we get

cosec?x
f . . dx = . dx

Jsindx sin(x + a) J(cosa + cotx sin a)

1 dt
~ )\t sina
~  sin af Vi
e | Bl

sina

On integrating we get

1

1 t2
I = P

sina | 1

2

=——[\/']+C

SIna

Now by substituting the value of t

= —K [J(cosa + cotxsma)] +C

Computing and simplifying

2 | COSX _
=——- (cosa-i-,—sma) +C
sina | sinx
2 (cosasinx + cosx sina)

sina sinx
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-1 -1 /
19. sin X —COoS

sin"!'x +cos'/x xe 10, 1

Solution:

sin™! yx—cos /X

Given: sin™! Vx+cos™1/x

e cos—L /=
sin"tyx—cosTiyx (1)
sin~lyx+cos iyx

gat, 114
As we know, sin~!y/X + cos 1\/§=;

Let]l =

Now using this identity we get

s g L
sin™! yx— cos71yx (f—COS 1\/>—()—cos 1Vyx

e =1 = T
sin—1 X+ cos—1Xx (7)
T 3 K
f sin™?{x — cos ™1 yx » (7 —cos™?! \/x) —cos1Vx !
= —
sin—1y/X + cos—1x (g) o

()] G-z R
Now by splitting the integral we get
O G -()f 2l
- j(1_dx) - (%)f(cos‘l\/)_(.dx)
On integration we get

+
=[=x— (E)Il s l)

Now, first solve for I4:

ARl = f(cos‘lﬁ.dx)
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; O ¢ dx
let\/)_(=t=>§x 2dx=dt = —= 2.dt = dx = 2.tdt

NG
=y [ f(cos‘lt.Zt. dt)
= th. cos~ 1t dt

du
Because, Juvdx=u.[vdx— [ {fvdx} dx

d (cos™t)
= th.cos‘lt dt = 2. cos‘lt.ftdt-fT.{f tdt} dt
=2 "1tt2 zf( : )tzdt
= 4.COS .2 2 m . 2

sl
= t2 cos‘lt—f : dt
: o=

Now by adding and subtracting 1 to numerator we get

~ f—1+1--t2 "
=tc.cos "t— W . at

Splitting the denominator

g ip—— f( = o e )

=t“.cos 't— — adt
V1—1t2 1-—t2

Splitting the integral we get

=t2.cos‘1t+f( : dt)—f(\/l—tz).dt
v1-—t2

= t2 cos‘1t+j( . dt)—E J1.—=%2

' 1 —t2 2

o, [ (V=) ax = Sy = + Tomnt ()
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t 1
=1, =t%cos't+sintt— 5‘/1 —t2 —Esin‘l(t)

t 1
= I, =t%cos™t— 5,/1 —t2 + Esin‘lt
Put it in equation. (2)
= I=x—(i) [t2 cos"lt—E 1—t2+lsin‘1t] (2)
)|t 5 5

Now substitute the value of t we get

4 X 1
=>I=x— (E) !(\/§)2.cos‘1 VX — % 1—-(Vx)2+ zsin‘1 \/il
Computing and simplifying we get

=X - (i) -X. costyx— J?im + %sin‘l \/§]

e
=X— (%) -x. (g —sin™? \/>_<) - @ - %sin‘1 \/}_(l

4x Z 2
=xX—2X+ ¥sin‘1\/§+E,/x— xz—Esin‘l\/)_(
2 2
= —X+E[(2X— 1)sin‘1\/§]+a X—Xx2+4C

2(2x—1)
S[=—2

20. l—\/;
Vl+\/}-

Solution:

2
sin~ty{x+ T—r\/x—x2 —x+C
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1%
Given: N 1+Vx

1—x
let I = =

1+yx

Let x= cos’0 = dx =-2sinB cos 6 d6
= VX = cosBorf = cos 1yx

Substituting these values in given question we get

>T1=] 1;/_“::2( 2sinBcos0)do

= [ [2==%(_25in B cos0)d®

1+cosB

Substituting the standard formulae we get

2sin? (g)

= f - (2sinB cosB)de
2cos? (i)

Multiplying and dividing by 2 we get
sin2 (g) 0 0

= f — (2 sinzzcoszz) doé

cos? (g)

Using standard identities the above equation can be written as

=f Sme (2) (Zsingcosg—).(hosz(g) — 1) do

COS

o T [T L
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[ o Qo Q] - ()

Splitting the integrals we get

—f 2(2' : 9)2d9+4f 'Z(G)de
= A SanCOSZ Sin 2

Again by using standard identities above equation can be written as

0
=—2. f sin’6de + 4f sin? (i) do

1—cos26 1—cosB
=—2.de9+4de9

On integrating we get

= 0 sinze] 6 sinB

B 2 4 2 2
sin 26

=—0+ +206—2sin6+C

Computing and simplifying

2.sinB.cosB
=0+ > —2sin6+C

N 2.41 — cos26.cosB
2

=0 — 241 —cos26+C

Substituting the values we get

=cos I Vx+V1—xVx—2V1—-x+C
=cos™ VX + x(1—x) —2V1—x+C

=>I=cos  Vx+yx—x2—-2Vy1—-x+C

2+sin2x .,
7. [ ————
|+ cos2x
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Solution:
2 + sin2x
let] =——e*
1+ cos2x

Subsisting the sin 2x = 2 sin x cos x formula we get

(2 + ZSinXCOSX) <
2c082x

Now by taking 2 common

(1 + sinx COSX) ”
2C082x

On simplification

( 1 sinx cos X)
+ X
c0s2x c0s2x

= (sec?x + tanx)e®
Substituting integrals both the sides we get

f 2 + sin2x

peEE— e R — 2 + X
ErE—L dx f(sec X + tanx)e*dx

Now let tan x = f(x)

= f(x) = sec®x dx

f 2 + sin2x

me' dx = f(f(X) + f (x))e' dx
On integrating we get

=e*f(x) + C

= [=e*tanx+C

2
X +x+1

79 - ,
(x+D"(x+2)
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Solution:
. X2 +x+1
GIVeN: (x+1)2(x+2)
2
Let I - X“+x+1
(x+1)%(x+2)

Using partial fraction we get

x2 +x+1 A B C

Lot +1)2(x+2)  x+1  (x+1)%  (x+2) - (1)

x2+x+1 _A(x+1)(x+2) +B(x+2) + C(x+ 1)?
T x+1D)2(x+2) (x+ D2(x+2)

x2+x+1 A(x?+3x+2)+B(x+2) +C(x?+2x+1)
= =
x+1)2(x+2) (x+ 1)2(x+2)

= x> +x+1=Ax*+3Ax+2A+Bx+2B+ Cx* + 2Cx + C

= x* + x + 1 = (2A+2B+C) + (3A+B+2C)x + (A+C)x?

Equating the coefficients of x, x* and constant value. We get:
(a)A+C=1

(b)3A+B+2C=1

(c) 2A+2B+C =1

After solving the above equations we get
A=-2,B=1andC=3

Substituting the values of A, B and C we get

x2+x+1 -2 N 1 s 3
—3 =
x+1Z2E+2) x+1 (x+1)2 x+2)

Taking integrals on both sides

x2+x+1 A -2 1 3 5
(x+ 1)2(x+2) _f(x+1+(x+1)2+(x+2))
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Splitting the integrals we get

=_z'f(xi1)dx+f((x+1—1)2)dx+3'f((x:-2))dx

[ e

On integrating we get

(x+1)1
=—2log|lx + 1| + W + 3log|lx+ 1|+ C

= —2loglx + 1| — + 3loglx+ 1|+ C

x+1)

-1 [1—x
23. tan _—
l+x

Solution:

. 2o 1-3
Given:tan™! |[—
1+x%

=%

let] =tan™?
1+x

letx=cosB=dx=-sin6d6

1

= 0="co8 X

Now by substituting these values in given question we get

I= ftan‘1 - dx = fta 1 —1 s (—sinB)de
= = —
1% T [T+cose ™

Using standard identities the above equation can be written as
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N @

s —ftan‘1 2Si—nz(:)-(sine) de

2cos? (9)

[NS]

0
=— f tan~! [tan? (—) (sin®) do
\ 2
On simplification we get

0
=— ftan"tani.(sine) de

1
= —Ef 6. (sinB) do

Now by using product rule

[uvas=u [vas= [5{] vesf ax
uvax=u.|] vax — & Vv

= lfe('e)de— 1[9]'6d9 fde{f' de}de]
=—5 | 6.(sin =—5|® | sin Rl

Computing and integrating we get
1
=5 [9. (—cosB) — f 1.(—cosB) dG]

1
= —5[—9.cose + sinB ]

Substituting the values we get

1
B.cosO —3 (1— cos?6

1
cos‘lx.x—i (1—-x2+C

N = N = N =

(x. cos™ix— /(1 —xz) +C
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.\/xz +l[log (x*+1)-2 logx}

X4

24.

Solution:
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Given: Vx*+1flog(x*+1)-2logx]

X
— vx2 + 1[log(x? + 1) — 2logx]
etl = =
VXZ+1
= XX4 [log(x%+ 1) —logx?]

Using logarithmic identities we get

On computing

1 1 1
e ”;[“8(1*;)]
1 2

nowlet1+—2=t=> ——3dx=dt
X X

Substituting these values in given question we get

241 24+1)—-21 1 1 1
- f\/x [log(x : ) ogxldx=f_3 f1+—2[log(1+—2)]dx
X X X X

= —%. Vi[log(t)]dt

By using product rule

fu.vdx=u.fvdx—jgx—u.{fvdx} dx
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=|—= \/_[log(t)]dt ———[logt f\/_dt—fd—logt f\fdt dt]

Computing and simplifying we get

3 3
11 t 1|tz 2
——5 Ogt.? f ? t
2 2
3
11|23 £z
e —tzlogt—f 3 dt
2
1.2t31 t zftldt]
=D == | {2
213?98t~ 3

On integration we get

112 3 2 t%
="g[geet g3
2
12 3 122 3
= [—E §t210gt 5 §.§.t2]
= ——tz [logt =

Substituting the value of t we get
1 1(1+ ) [1og (1 + 1) ]+ c
= | = _
3 B\t 7] 3
Evaluate the definite integrals in Exercises 25 to 33.
l— sin x
25. J dx
l —COSX

Solution:
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e ()

Given: "z

. 1 —sinx
T f (e (—)dx
S 1 — cosx

2

Substituting the standard identities for 1 —sin x and 1 — cos x we get

< X
T 1 — 2sinscos=
=j (e* 2 "2 lix
2 2

Now splitting the denominator

dx

_fﬂ u 1 Zsin%cos%
i -’—z‘(e 2sin2 (3)  2sin? (%)

® 1 X X
— > 3 e 8 ) A
—f_%(e (2 cosec (2) cotz)dx

X
now let f(x) = — coti

Substituting these values we get
1 X 1 X
’ SO e 20 e 2 !
= X)) = ( 5 cosec (2)) = 5 cosec (2)

= f:g(e" (% cosec? (g) - cotg) dx = f_ Té(f(x) + f'(x))e*dx

On integration we get

= [e¥f(x)]"x
2

[

Now by applying the limits we get

ola
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=— :e" (cotg) - eg (cotg)]

= —[e"(0) - e§(1)]

T T

=—|0— e'z']

On simplification we get
T

— SINX COSX
26. J - dx

0 cos® x+sin’x

Solution:
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T .
: SINXCOSX

Given: “9 cos®*x+sin®*x

1

2 sinxcosx
let,] = n —
o COS*X+ sin*x

Taking cos*x as common we get

T .
J’é SIMXCOSX
0

sin“x)
cos*x

cos“x(l +
I 2
1 tanxsec x
~ )y (1+tan*x)
Now let tan’x =t = 2 tan x sec’x dx = dt

And when x=0 then t=0 and when x=m /4 then t=1

Now by substituting these values in above equation we get

m
: 3 tanxsec®x ix J’l 1 (dt)
= | = —_— = [N p—
o (14 tan*x) o (L+1t2)\2
On integration
1
=1= E[tan‘lt](l,

Now by applying the limits we get

1
=5 [tan™*1—tan™10]

l
I
N

U
Il
0| N =

WWW.Cdllgl'ﬂOSS.C-Dm
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T

27 J_z cos> x dx

2 ¥ & D
0 cos“x+4sin“x

Solution:

fg cos®x
Given: “9 cos?x+4sin?x

19

let,I f L M
eLl = : A
o €0S2x+ 4sin?x 1

Substituting sin® x formula we get

119

ji cos?x
===
o €0s2xX+ 4(1— cos?x)

n

fi cos?x
- dx
o C0SZx+ 4(1) — (4cos3x)

On computing we get

119

fi cos?x 3
~ J, 4—3cos2x
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Now multiplying and dividing by 3 to the numerator we get

N = %.3coszx

o 4— 3cos?x

Again by adding and subtracting 4 to the numerator we get

n
1 f?—3COSZX+4—4
~ 3'J, 4—3cos%x

The above equation can be written as

3

11y
1 J‘E4—3coszx—4
o 4—3cos%x

Now splitting the integrals we get

119

n
1 fil}—BCoszx 1 fi 4

3

—_— + ] —_—
o 4—3cos3x 3 Jo 4—3cos?x

n

1 (2 1 (2 4
=_§.fo(1)dx+§.fo4 T )dx
~ Y \secZx

Applying the limits we get

n
1 E+1 fi 4sec?x
0 3°), 4sec?x—3
n
1 [Tl’]+1 fi 4sec?x
3 ), 4(1+tan2x) —3

114
+2 fi 2sec?x 2
3°), 1+ atanzx
+1y o (2)

First solve for |;:
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11

i 2 fi 2sec?x ”

173" ), 1+4tan2x

Let 2 tan x =t = 2 sec?x dx dt

When x=0thent=0and whenx=m/2thent=oc

Substituting these values for above equation we get

N1
2 J‘E 2sec?x - 2 f°° 1 o
== | ——dx=—.
3 Jo 1+ 4tan?x S Jo 142

Integrating and applying the limits we get

2
= = [tan~* t]§

2
== [tan~ oo — tan™10]

Put this value in equation (2)

i B
& 6" 3

I T
=I==
6

Sll] Xt LOS.X
zsj*

,/sm 2x

Solution:
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T
f; sin X+cosx

Given'g Vsin2x

L

3SIinX+ Ccosx
letl= | ———

s sin2x
6

On rearranging we get

ﬂ -
ji sinx + cosx
T J—(—sin2x)

Now by substituting the sin 2x formula we get

T
3 sinx + cosx

= . dx
% J-(-1+1-2sinxcosx)

1 can be written as sin® x + cos 2 x

Substituting this in above equation we get

sinx + cosx

11
f?
= J1— (sin?x+ cos2x— 2 sinxXcosx)

dx

As we know (a + b)? = a? + b? using this in above equation we get

m
) sinx + cosx

- 2 J(1— (sinx —cosx)?)

Now let sin x—cos x =t = (cos x + sin x) dx = dt

i 1 V3 1-43 n v3 1 3-1

WHENES e kS e sy 3 2 2 2

Substituting these values in above equation we get

n : V3-1
3 SInX + COSX

2% 1
4 x J(1— (sinx — cosx)?) - f%g Ja1-(®3 .
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\,'r§—1

2 |
o f_ (@)ﬁ dt

let f(x) = d f(—x)

1 1 1
a—on T e Jacon
Thatisf (x) =f (-x)

So, f(x) is an even function.

It is also known that if f(x) is an even function then, we have

{ ]_ if(x)dx _2 jo “fx) dx}

By using the above formula we get

V3-1
=2 f : L&
=21=2. —_—
o (1-(D3)
On integrating

V3-1
= 1= [2.sin7*t] 2

Now by applying the limits

\/5—1>

[= 2.sin7?
= Sin ( 2

J‘l dx
29. 0 [—l-i-x—\/;

Solution:

fl dX
Given: "0 Vi+x—/x
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1 dx
SO
o VIFX— V&
Now multiply and divide V1 +X+ VX to the above equation we get

_fl 1 x\/1+x+\/§dx
T Jo I EZ=AX JIER+EX

=f1\/1—+—x+\/§dx

1+4x—Xx

On simplification

Vi+x+
=f—ﬁdx
o 1

Now by splitting the integrals we get

1 1
=f \/1+xdx+f\/§dx
0 0

1 1 1 4
=f ((1+x)§)dx+f (x)2dx
0 0

On integrating we get

as0i] [eodl
s L Lak

Now by applying the limits we get

2 3 3 2 3
- [(1+1)z—(1+0)Z] +§. [(1)z7]
Computing and simplifying we get

2 .3 L
=3-[@7- (2] +3.[(1)2]
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3
3
2
3
2
§.

3 2
1@z~ 1]+3.[1]

.[(z)%] —g. [1] + g [1]

)
NN
S N

U
Il

w ‘

dx

b9 -

< sinX+Ccosx
30 [4 _

0 94+16sin 2x

Solution:

™ .
: SINX+COSXx

Let 0 9+16sin2x

Also, let sinx—cosx =t
Differentiating both sides, we get,
(Cos x +sin x) dx = dt

Whenx=0,t=-1

And WhenX E, t=0
Now, (Sin x — cos x)? =12
1-2sinxcosx=1t
Sin2x=1-12

Putting all the values, we get the integral,

f f° dt
) 9+ 16(1—t2)
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I_fo dt
~ J_ 25 —16t2

The above equation can be written as

; f° dt
)1 (5)2— (41)2
On integrating we get

I_1[ L & |5+4t
~2l2(5) °®ls —at

]o

-1

Now by applying the limits we get

1= L g - 1og]
2008 T8y
Rt T
%0 08

T

31. JOQ sin 2xtan”' (sinx) dx

Solution:

119
— JzZsin2x tan™*(sinx) dx

i1

2
let, I = j sin 2xtan"*(sinx) dx
0

T

2
=j 2sinx cosx.tan™!(sinx) dx
0

Letsinx=t= cos x dx = dt
When x =0 thent=0and whenx=m /2 thent=1

Now by substituting these values in above equation we get
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113

— 1
2
=>f 2 sinx cosx.tan"*(sinx) dx=f 2t.tan"1(t) dt
0 0

Using product rule

Juvas=u fvas= [ {] verf ax
v =W | VaX — & Vv

- zflt. tan~2(t) dt = 2 [tan‘l(t).ftdt— fdgt(tan‘l(t)).{f t. dt} dt]

Computing using product rule we get

2.t ‘1tt2 f . t2dt
=2 [0 ) tre2

2

—Z—t 5.2 £ 1f_1+1+t2
B _an ®-3-3 1+1t2

Splitting the integrals we get

—Zta‘lttz 1[ . dt+f1+t2dt
B i ()'2 2" 1+41t2 1+t2

On simplification we get

' = 1 1
st -1 B i e e
= 2|tn ®-3 ZU r dt+f1 dt}l

I £ 3
= 2 [tan™2 (1) o E'{_ tan~2(t) + t}

= [t2.tan! (1) . —{—tan~'(t) + t}]

Computing we get
1
= 2 f t.tan"(t) dt = [t®.tan"(t). —{— tan™2(t) + t}]}
0

Now by applying the limits
= [1%2.tan"*(1).—{—tan™%(1) + 1}] — [0%.tan"2(0).—{—tan~%(0) + 0}]
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dx

n xtanx
3. j
0 secx+tanx

Solution:
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fﬂ xtan x
Given: “9 secx+tanx
. XtanX
feifaif e 09
o Secx +tanx

As we know that

{ fo R fo f(a— x)dx}

Using this in above equation we get

(T (m—x)tan (m—-x)
=>I-fo sec(T — x) + tan(mT — x)

Using standard allied angles the above equation can be written as

_ (™ (m—x)(—tan (x))
~ J, (—secx)+ (—tanx)

_ —(m—x)(tan (x))
B fo —[(secx) + (tanx)]

_ f“(ﬂ—X)(tan (x)) dx ... (2)

secx+ tanx

Adding (1) and (2), we get
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T xtanx m—Xx)(tan (x
o= | Lm0 E)

o Secx+ tanx secx +tanx
Now by adding we get

T mtanx

2= | ———
o Secx+ tanx

Tan x can be written as

sinx

s e
e T Cosx dx
S sinx
COSX COSX
™ (sinx)

2= e
o (1+ sinx)

f“(—l + 1 + sinx)
=T T (1+sinx)

Now by splitting the integrals we get

e e,

(1+ sinx) o (1+sinx)

Again by multiplying and dividing above equation by 1 —sin x we get

T (-1 (1 — sinx)
"Jo (1+sinx)  (1-—sinx)
Splitting the integrals

™(1—sinx) g
o [ o
0

n
=T dx+1r.f 1.dx
0

(1—sin?x 0
™(1 —sinx) "

21 =—1T.f ——————— dx+n.f 1.dx
o €OS%x 0

g & sinx ¥
2l = —. { g 5 dx+ m | 1.dx
o lcos?x cos o
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119

21 = —ﬂ.foﬂ{seczx— tanxsecx} dX+‘lT.f0 1.dx
On integrating we get

= 2l = —m. [tanx — secx]g + [X]5

Now by applying the limits we get

= 2] = —m. [tanm — secw — tan 0 + sec 0] + m.[m — 0]
=2l=-n[0—(—1) -0+ 1] +n.[n]

= 2l=m[-2+ ]

T
:I=§.[Tl'—2]

4
33. [ Tr—11+1x—21+1x-31] dx

Solution:
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4
Given: Ju [1X = 11 + |x — 2] + |x — 3]] dx

Let,
4
:1:[ [lx— 1] + [x— 2| + x— 3]] dx
1
Now by splitting the integrals we get
= = -
=>1=f [|x—1|]dx+f [|x—z|]dx+f [Ix — 31] dx
1 5 & 3 B

1etI=11+12+13

First solve for |;:

11=f:[|x—1|]dx
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As we cansee that (x-1)20when1<x<4
4
1

On integrating we get

1

XZ
=1, = !— = x]
- 0
Now by applying the limits we get
(4)° (1)?
=|——4—-——+
=1 2 4 > 1
I -8 -+ : + 1]
== — 4 ——
| 2
I 5 -
== - —
! 2
I 9
= e
12

Now solve for |:
4

= [ [x—20dx
18

As we can see that (x-2)<Owhenl<x<2and(x—2)20when2<x<4

As we know that

{ f "t dx f ") dx+ f bf(x)dx}

By using this we get

5], i Lz—(x— z)dx+f24(x— 2)dx

On integrating
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+

X
$12=— 7—2)(
1

x? r
—
2 2

Now by applying the limits we get

(2)? ()2
2

——2(4) —(—)2+ 2(2)

=[,=-

| 1
=h=— 2—4—§+2]+[8—8—2+4]

1
=>Iz=[§+2]
5
=>Iz=§'

Now solve for Is:

I3 =f1 [Ix—3[] dx

As we can see that (x-3)<0Owhenl1<x<3and(x-3)=20when3<x<4

As we know that

{ f t)dx = f ) dx+ f bf(x)dx}

By using above formula we get
3 4

2 I;= f —(x— 3)dx+f (x—3)dx
1 3

On integrating we get

1

Now by applying the limits
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i 2 2 2 2
S =— (37)—3(3)—(17)%(1) + C"T)—s(z})—%+3(3)
9 1 9
$g=r-5—9—§+3Y+k—12—5+ﬂ
1
5
=I3=§

Substituting the above all values we get

_9.5.5
TR B D
19
= [=—

2

Solution:
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f3 dx
Given: “1 (*)(x+1)

To P fg - 2 g
e , x)x+1) 3 0g3
tl = e

Letl = G+ D

Using partial fraction

let - A+ c + = 1

T+ x %2 x+1 (L)
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1 _AX)(x+1)+B(x+1) + C(x?)
TG+ D I D)

= 1=A(x%*+x)+ (Bx+ B) + Cx?

= 1=Ax*+ Ax+ B + Bx + Cx?

=1=B+(A+B)x+(A+C)x’

Equating the coefficients of x, x* and constant value. We get
(a)B=1

(b)A+B=0=A=B=A=-1

()A+C=0=C=-A=C=1

Put these values in equation (1)

1 A+B . C
- — = — 4 —
(x2)x+1) x x2 x+1
1 —1.. & 1

"EOGFD . x X x+1

Taking integrals on both side we get

=>f(><2)(§<+1) f dx*fﬁd”fﬁdx

dx = [~ log|x| — x~* + loglx + 1|]3

Now by applying the limits we get

3+1 1 1+1
=[5+ 108 5] - (-1 + s )]

=[5 +1oels] + (1= el

j 1
= ; x)E+1)

x+1

dx = [ +log|

;
- f x)E+1)
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Computing and simplifying we get
[ = |"‘><1|]
173 %6132

t =[5+ 1085
=>1=|= —

3" %8I3
= LHS=RHS

Hence proved.

1 ,
35. Io xe'de=1
Solution:

3
Given: fO xe*dx

1

To Prove : f xe¥dx=1
0

1
Letl = f xe*dx
0

Using product rule we get

[t = T il

1 1 ldx
=>fxe“‘dx=x.f e-“dx—j —.{fe"dx}.dx
0 0 0 dX

On integrating

1

1
- f xe¥dx = [xe"‘](l)—f 1.e¥dx
0 0

Now by applying the limits we get
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1
> f xe*dx = [xe*]3 — [e*]3
0
1
= f xe*dx = [1.e1—0.e%] — [e!—e?]
0
1
=>fxe"‘dx= e—0—e+1
0

1
=>fxe"dx= 1
0

Therefore LLH.S=R.H.S

Hence Proved.
1 ,.
36. j lx” cos* xdx=0

Solution:
1

17 +
Given: J_1X*7-cos*xdx

1

To Prove : f x7 cos*xdx =0
-1

1
Letl = f x17.cos*xdx

-1

As we can see f(x) =x*” .cos*x and f (-x) = (-x

Thatis f (x) = -f (-x)
so, it is an odd function.

WWW.Cdllgl'ﬂOSS.C-Dm

.cos? (x) = x .cos*x

It is also known that if f(x) is an odd function then we have

{ | :f(x)dx ” 0}
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) |
== f x17 . cos*xdx =0

-1

Hence proved.

T
3. Joz sin’ x dx =

SSH NS

Solution:
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113
Given: [ zsin®xdx

z 2
To Prove : j sin®xdx = —
0 3
L
2
Letl = f sin®xdx ... (1)
0

Above equation can be written as

n

E . . 2
sin x. sin“xdx
0

n

2
=f sinx. (1 — cos?x)dx
0

Now by splitting the integrals

s 11

2 2
=1 = f sinxdx—f sinx. cos?xdx
0 0

=1 =[-cosx]}> 1, ..(2)

First solve for 1;:

L1

2
=1 =j sinx. cos?xdx
0

WWW.Cdllgl'ﬂOSS.C-Dm
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letcosx=t= -sinxdx=dt = sin xdx=-dt

When x=0thent=1and whenx=mn/2thent=0

0
=>Il=]t2(—dt)
1

=— fl otz(dt)

On integrating we get

]

Now by applying the limits we get

Substitute in equation (2)

¢
=1 = [~ cosx]}"? —3

=>]=—- {cosE — cosO} — l
B 2 3
1
=>I=1—-
i 2
=2]=-
3
L.HS=R.HS

Hence Proved.
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H
4 3
38.]042 tan’ x dx=1—log2

Solution:
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T
— J#2tan®xdx

T

-
To Prove : f 2tan®xdx = 1 —log?2
0

(1

y
Letl = j 2tan®xdx ... (1)
0

The above equation can be written as

01

2
= f 2.tanx.tan’xdx
0

Substituting tan? x formula we get

n

3
= 2.[ tanx. (sec’x — 1)dx

0

Now by splitting the integral we get

i1s

= 3
=1 = 2{—] tanxdx+f tanx.seczxdx}
0 0

=1 = —[Zlogse(:x];';/4 +2.1, ..(2)

First solve for |;:

n

3
= Il=f tanx.sec?xdx

0
lettanx =t = sec? x dx = dt

When x=0 then t=0and whenx=m /2 thent=1

d
=>11=ft-dt
0
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On integrating we get

[,

Applying the limits we get

1
===

2

Substitute in equation (2)
/4 1
=1 = [2logcosx]," " + 2.5
On simplification we get
=T=2 {log cosE —log cosO} +1
+
Substituting the values of cos 0 = 1 we get

1
=>I=2{logﬁ—logl}+1

2

== {log(\/iz) —log(1)2}+ 1

=>I=1-log2+logl
=>I=1—log2

L.H.S=R.H.S
Hence the proof.

LI T
39.J sin"!xdx=—-1
0 o)

—

Solution:
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1
-1
Given: fo sin™" x dx

) &
T
To Prove:f sin‘lxdx=§— 1
0

1
Letl = f sin~'x.1dx
0

Using product rule we get

fiaptimia foan 2N e
=>fxe“dx—sm xfoldx f—sm X {fldx}dx

On integrating we get|

xdx

1 1 1
= f xe*dx = [sin™?x.x] —f
0 o V1—x2

=I=[sin!x.x]§ -1, ..(2)

First solve for |;:

1
1
=] =f .xdx
: o V1 —x2

let1-x2=t=-2xdx=dt

Whenx=0thent=1and whenx=1thent=0
01 —dt

Sl | s

A

=>11= 1
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=L=1
Substitute in equation (2)
=I=[sin"!x.x]3 -1

=I=sin"}(1)—-0—-1
I==——1

E

L.LHS=R.H.S

Hence Proved.

1 yin -
40. Evaluate J e~ *dx as alimit of a sum.
0

Solution:

1
2-3x
: e dx
Given: fo

1
Letl = f e273dx
0

b
because,f f(x)dx = (b—a) I111_1.1010% [f(a) +f(a+ h)+--+f(a+ (n—1)h)]

b—a
n

Here,a=0,b=1,and f(x) =e**and h

where, h =

1
= lim — [e2 + e2.e3h 4 yo2 a760 4 o2 g-3@-1)h]
n—co

1
= lim —[e2{1 + €3} + @76 4 ... 4 @=3(n-1)hy]

n—co 11

.1 gle=(e?n)
il ()
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3 n
=lim —|e*{———=+¢| as,h=—
el 1-— (e‘ﬁ)
-3
= lim l el (es#
sesell (e_n) -1

n—cwo I}

SIS i X

On simplification we get|

3

2. —3_1 —t
R
(e—n)—l

We know that

l [ = ] 1

im |———| =

n—co(eX) — 1

Substituting this in above equation we get

—e 14

=—g ¥

1 1
SHES
= 3 € e

Choose the correct answers in Exercises 41 to 44.
ddx . I
41. Jﬁ 1s equal to
e +e
(A) tan™' (&) + C (B) tan™ (e*®) + C
(C) log(er—e*) +C (D) log(e*+¢e*) +C
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Solution:
(A) tan (e¥) + C

Explanation:

dx
f eXte X

Given:

dx
i o 2
ex +eX

The above equation can be written as

N ] e—"(e(Z +1)

e*dx
(e2x+ 1)

Pute*=t = e*dx=dt

J(e2‘+ 1) f(t2 9
= tan"t+C
= tan"(e¥)+C

Hence, correct option is (A).

cos2x
42. J _ dx is equal to
(sn_nx+cosx)“

(A) — +C (B) loglsinx+cosx|+C
sin X +cos x |
|

. 2
(SINX +Ccosx)”

(C) 'loglsinx——cos.\fl-l-C (D)

Solution:
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(B) log |sinx+cos x| +C

Explanation:
cOS2Xx

Given: (sinx+cosx)?

COS 2X
(sinx + cosx)?

let] =

Substituting cos 2x formula we get

f cos?x — sin?x
~ J (sinx + cosx)?2

By using a>—b? = (a + b) (a — b) we get

J‘ (cosx — sinx)(cosx + sinx)
= (sinx + cosx)?

On simplification

(cosx — sinx)
~ ) (sinx + cosx)

Putsinx+cosx=t=> cos x—sinx=dt

(cosx — sinx) dt
(sinx + cosx)  J t
=log|t| + C

= log|sinx + cosx| + C

Hence, correct option is (B).
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b
43. If f(a+ b —x)=f(x), then _[ x f(x)dx isequal to

a+b a+b

b b
(A) > Iwﬂb—xnk (B) 5 Jwﬂb+xnh
N a+b b .
© =], foa (D) —=], fdx
Solution:
a+b b
(D) =], fdx

Explanation:
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b
Given: fa X i) dx

b
let,I = f x f(x) dx

As we know that
{f(x)=f(a+ b —x)}

Using this we get

b
=>I=f (a+b—x)f(a+b—x)dx

b
=>I=f (a+ b —x) f(x) dx

a
Now by splitting the integral we get

b b

=>I=f (a+b)f(x)dx—f (%) f(x) dx
b

:»I=f (a+b) f(x)dx—1
b

=>21=f (a+b) f(x) dx

b
:1:@[3 £(x) dx

Hence, correct option is (D).

5
44.The value of j ltan'] Ll, dx 18
0 =gt
(A)1 (B)O (C)—1 (D)

Solution:
(B)O
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Explanation:

1 B 2x—-1
Given:fo = (1+x—x2)dx

: 2x—1
T L
0 14 x—x2

The above equation can be written as

—flt _1( Xx+x—1 )d
= ) T Caxa /T

- [ Gy

As we know that

A-B
1+ AB)

tan-l( ) — tan~1(A) tan~1(B)

By using this formula we get
1
= f [tan™(x) — tan™ (1 — x)]dx ... (1)
0
Again as we know that

{ fo "fx) dx = JO Ha— x)dx}

By using this we can write as
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- fl[mn‘l(l —x)—tan"1(1— (1 —x))]dx
0

= fl[tan‘l(l —x) —tan"}(x)]dx ... (2)
0

Adding (1) and (2), we get

1

2] = fl[tan‘i(x) —tan (1 —x)]dx + f [tan™?(1— x) —tan™*(x)] dx

2] = fl[tan‘l(x) —tan"1(1—x) +tan (1 —x) —tan~!(x)]dx

=2I=0
sy fie=10

Hence, correct option is (B).



