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Find an anti-derivative (or integral) of the following function by the method of inspection.
1. sin 2x
Solution:

The anti-derivative of sin 2x is a function of x whose derivative is sin 2x. It is known that,

i(cos 2x) =—2sin2x

dx

=sin2x = —li(cos 2x)
2 dx

s.sin2x = i(—lcos 2xj
dx\ 2

Therefore, the anti-derivative of sin2x is —%cos 2X.

2. cos 3x

Solution:
The anti-derivative of cos 3x is a function of x whose derivative is cos 3Xx.
It is known that,

i(sin 3x)=3cos3x
dx

= €0s3X =Ei(sin 3x)
3dx

C.COS3X = i(l sin 3x)
dx\ 3

Therefore, the anti-derivative of cos3x is Esin 3x.

3, @2X

Solution:
The anti—derivative of e2* is the function of x whose derivative is e
It is known that,

%(eZX) _ 2e2x
— e2x __&(eb()
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. e2x _i(le%j
' dx\ 2

Therefore, the anti-derivative of e** is %ezx.

4. (ax + by

Solution:

The anti-derivative of (ax + b)? is the function of x whose derivative is (ax + b)2.
It is known that,

i ax+b)’ = 3a(ax+b)’
dx
> 1d 3
= (ax+b) _ga(aﬁ )
d(1 3
~(ax+b)’ =—| =
(oxsb)! =5 - (@esb)'|

Therefore, the anti-derivative of (ax+b)2 is 3i(ax+b)3.
a

5. sin 2x — 43

Solution:

The anti-derivative of sin 2x — 4e3% is the function of x whose derivative is sin2x — 4e%
It is known that,

d —ECOSZX—ﬂesx =sin 2x —4e*
dx\ 2 3

Therefore, the anti derivative of (sin 2x — 4> ) is (—% COS2X — g e3xj .

Find the following integrals in Exercises 6 to 20:

6.

I(4e3x +1)dx

Solution:

I(4e3x +1)dx

=4Ie3xdx+jldx
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3x
:4[9 j+x+C
3

_deniyic
3

where C is an arbitrary constant.

7.

j X2 (1—%)@
Solution:

j X2 (1—%)@

:I(xz—l)dx

:Ixzdx—jldx
=X?3—X+C

where C is an arbitrary constant.

8.

I(axz +bx+c)dx

Solution:

_[(axz +bx+c)dx

=ajx2dx+bjxdx+cjl.dx

=a(x—3]+b(x—2j+cx+c
3 2

ax’  bx?
=—+—+cx+C
3 2

where C is an arbitrary constant.

9.

I(sz +e* )dx

Solution:

j(2x2 +e" Jax
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= 2_[ x%dx +Iexdx

3
=2(X—]+eX+C
3

:Zx3+eX+C
3

where C is an arbitrary constant.

Solution:
(o)
= j(x +% - Zj dx

:dex+_[%dx—2jl.dx
2

:X?+Iog|x|—2x+C

where C is an arbitrary constant.

11.
J-x3+i>2(2 _4dx
Solution:

X} +5x* -4
:I(x+5—4x‘2)dx

= I xdx + 5jl.dx—4j X 2dx

2 -1
=X—+5x—4 X +C
2 1

dx

2

:X—+5x+ﬂ+C
2 X

where C is an arbitrary constant.
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J-x +3x+4 dx

Solution:
J- X3+ 3x + 4
dx

1 1
:I(xz +3X2 +4x 2jdx

A4,

7
XE
773
2 2

= N

2 I 3 1
=—X2+2x2+8x2+C

7 3

=7x5+2x5+8\/7+c

N N

where C is an arbitrary constant.

13.
J~x3—x2+x—1
x-1

dx

Solution:

J~ X3 —x?+x-1
x-1

On factorising, we obtain

(x* +1)(x 1)
=

dx

:I X2 +1 dx
:szdx+jldx

3
:X—+X+C
3

where C is an arbitrary constant.

14.

.[(1— x)\/;dx

Solution:
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_[(1— x)\/;dx
3
= j(\/; —x2 J dx

1 3
=jx5dx—jx5dx
3 5
NG
3 5
2 2

+C
3 5
20 2y .c
3 5

where C is an arbitrary constant.

15.

I&(3x2+2x+3)dx

Solution:

I\/;(Sx2+2x+3)dx

= 3j xgdx + ZJ xgdx + 3_[ x%dx

7 5 [ij
X2 X2
=3 = +2 3 +BT+C

where C is an arbitrary constant.

16.
_[(2x—3cosx+ex)dx

Solution:
_[(Zx—Bcos X + 6" )dx

= 2_[ xdx—3_[cos xdx+jexdx
2
:2%—3(sin X)+e*+C
=x*—-3sinx+e*+C
where C is an arbitrary constant.
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17.

j(2x2 —3sin x+5\/§)dx

Solution:

J(sz —3sin x+5x/§)dx

= Zj xzdx—BJsin xdx+5J' x%dx

3

2x° X2
:?—3(—COSX)+5 ? +C
2

3
:gx3+3cosx+9xE +C
3 3

where C is an arbitrary constant.

18.
_[sec X(sec x +tan x)dx

Solution:
_[sec X(sec x +tan x)dx

- j(sec2 X +Sec x tan x)dx

= jsec2 Xdx + Isec X tan xdx

=tanx+secx+C
where C is an arbitrary constant.

19.
J- sec? x

—ax
cosec X

Solution:
J- sec’ X
cosec’x
1

=I co:sL2 X dx
sin? x
sin® x

-[cos2 X

dx

dx
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= j tan? xdx
= j (sec2 X —1) dx
= Isec2 xdx — I 1dx

=tanx—x+C
where C is an arbitrary constant.

20.
IZ—Bdnx

— dx
COS® X

Solution:
j2—3dnx
cos2 X

3sinx
_ j X
cos’ X Cos* X

= j 2sec? xdx — 3_[ tan xsec xdx

dx

=2tan x—3secx+C
where C is an arbitrary constant.

Chose the correct answer in Exercises 21 and 22.

21.
The anti-derivative of [«/; +%J equals
X
13, 0w 2 1
(A)§x3 +2x%+C (B)§x3 +§x2 +C

3 1 3 1

(c)3x5+2x5+c (D)§x5+1x5+c
3 20

Solution:

J‘&+%dx

1 1
=Ix2dx+jx 2dx

1

2
+XT+C

2

1

3
X2 +2x2 +C , where C is an arbitrary constant.

I o] %,

Hence, the correct Answer is C.
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22.
d ;s 3 B :
If ™ f (x)=4x’> —= such that f(2) = 0, then f(x) is
X X

1 129 1 129
(A)X4+F_? (B)XSJFFJF?

1 129 1 129
(C)x4+?+? (D)X3+F_?
Solution:

_— d 3
It is given that, — f (x)=4x* ——
g ()= =

Anti-derivative of 4x® —34 =f(x)
X

s (x)= I4x3 —X—idx

f(x)=4jx3dx—3_|.(x4)dx

f(x) :4(%_3(%}(:
f(x)=x4+%+c

Also,
f(2) =0

.-.f(2)=(2)4+(21)3+C=0

:>16+£+C:0
8
:>C=—(16+1j

8
=C :ﬁ
8

1 129
. f = 4 _
(x)=x"+ 5

Hence, the correct Answer is A.
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Exercise 7.2

Integrate the functions in Exercise 1 to 37

1.

Integrate

1+x°

Solution:

Let 1+x2 =t
. 2xdx=dt

d_jdt

J’1+x
=log|t|+C

=logl+x*|+C
:Iog(1+x2)+C

where C is an arbitrary constant.

2.

2
Integrate (Ioix)

Solution:
Le&log X=t
—dx dt

j g| | jtzdt
:§+C

_ (Iog]3|x|)3 1

where C is an arbitrary constant.

3.

Integrate ———
X+ xlog x

Solution:

The given function can be rewritten as

11
x+xlogx  x(1+logx)
Letl+logx=t

1dx =dt
X
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:>I 1+Iogx _I a

=log|t|+C
=log[l+log x|+C
where C is an arbitrary constant.

4.
Integrate sin x . sin (cos X)

Solution:
Letcosx =t
s —sinx dx = dt
=sin x.sin(cos x)dx ”— =sintdt
—[-cost]+C
=cost+C
=cos(cosx)+C
where C is an arbitrary constant.

5.
Integrate sin (ax + b) cos (ax + b)

Solution:

The given function can be rewritten as

2sin(ax+b)cos(ax+b) sin2(ax+b)
2 - 2

sin (ax + b) cos (ax + b) =

Let2 (ax +b) =t
~ 2adx = dt

:>J-S|n2 ax+b _1 J-smtdt

=—|-cost|+C
4a[ cost]+

:_—10032(ax+b)+C
4a

where C is an arbitrary constant.

6.
Integrate Vax+b
Solution
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Letax+b=t
= adx =dt

sdx= 1dt
a

1 1.1
:>I(ax+b)2dx:gjt2dt

D |

+C

N w| e

2 b§ C
—_— 2
3a(ax+ )2+

where C is an arbitrary constant.

7

Integrate x«/x+2

Solution:
Letx+2=t
dx = dt

— j XX + 2dx = j (t — 2)\/tdt

31
=j(t2—2t2Jdt

=jt2dt—2jt;dt

5 3
t2 e
_E—Z § +C
o2 2
5 3
2
5 3
2 5

where C is an arbitrary constant.

8.

X1+ 22

Solution:
Let 1 +2x%=t
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4x dx = dt
= J.x»\/1+ 2x%dx = f%dt

- %jt;dt

+C

NG
N‘wl'_l::\w

1 3
.:.6(1+ 2x2)2 +C

where C is an arbitrary constant.

9.
Integrate (4X+2)VX* +X+1
Solution:

Let X2 +x+1=t
(2x +1)dx = dt

J‘(4x+2)x/x2 +X+1dx
= [2+dt
=2Ht'dt

3
2
:2%+C

2
ég(xz +x+1)2 +C

where C is an arbitrary constant.

10.

1
Integrate
x—x
Solution:

The given function can be rewritten as
1 1

x—x Jx(Vx-1)
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Let (& —1) =t

L k=t

2%

:j;dx:j%dt

Ix(Vx-1)
=2loglt|+C

=2I09N§—1‘+C

where C is an arbitrary constant.

11.

Integrate ,X>0

X
Ix+4

Solution:
Let x+4=t
dx = dt

[ Xx+4dx=j(t;\/t_4)dt

A

=Zt.t2-8t2+C

21
=—t2(t-12)+C

N W

1
2

=§(x+4) (x+4-12)+C

:§ Xx+4(x-8)+C

where C is an arbitrary constant.

12.
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Integrate (X’ —1); x°

Solution:
Letx®*-1=t
~.3x%dx = dt

:>_[x 13x5dx _f 3x Xdx

1
3
1

=5(¢-1)

where C is an arbitrary constant.

+%(x3—1)g +C

13.

2
Integrate (2 o )3

Solution:
Let2+3x3=t
9x? dx = dt
J' NG 1 i

= | —0=d 3
(2+3x3) 97(t)
-2
:1|:t_:|+c
9| -2
-1/ 1
HlF)e

1
- 18(2+3¢)

where C is an arbitrary constant.

+C
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14,
1
Integrate —————,x>0
x(log x)

Solution:
Let logx =t

1dx:dt

X

:>I 1 de:J‘ dtm
x(log x) (t)

tferl

+C

-m+1

1-m
:(Iog X) c

(1=m)

where C is an arbitrary constant.

15.
Integrate ———

9 9-4x°
Solution:
Let 9 —4x°=t

—8x dx =dt

X -1¢1
= dx=—|=dt

J‘9—4x2 8 J‘t

-1
=—loglt|+C

5 1oalt

:%Iog‘9—4x2|+c

where C is an arbitrary constant.

16.

Integrate e>**

Solution:
Let2x +3 =
t 2dx =dt

= Jezx+3dx = %J‘etdt
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where C is an arbitrary constant.

17.
X

e

Integrate

Solution:
Let x? =t
2x dx =dt

1,1
:Ie%dx=§_|.gdt

=%je‘dt

-t
=1 £ +C
2\ -1

=—£e’x2 +C
2

= _12 +C
2e”

where C is an arbitrary constant.

18.
tan ' x

Integrate

1+x°

Solution:
Let tan*x =t

L > dx =dt
1+x

:Iiin;dx :Ie‘dt
=e'+C

_ e’[an’lx +C
where C is an arbitrary constant.
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19.

2X

Integrate

Solution:
Dividing the given function’s numerator and denominator by e, we obtain,

(&)

eX eX _e*X
(e2X +1) ety
eX

Let e+ =t
(eX —e‘X)dx =dt

et —e™
:Iezx+1 _Ie +e¥
dt
t
=loglt|+C

where C is an arbitrary constant.

20.

2X —2X

Integrate
g +e

Solution:

Let e +e 2 =t

= 2™ —2e ¥dx =dt
= 2(e” - )dx=dt

2X _ A=2X dt
-G eIy

1
=—logle™ +e”*
2%

where C is an arbitrary constant.
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21:
Integrate tan”(2x—3)

Solution:
tan’ (2x—3) =sec? (2x—3)—1

Let2x—3 =t
2dx = dt

= jtanz (2x—3)dx = J'[sec2 (2x-3) —1]dx
:%J‘(seczt)dt—jldx
1
:E_[sec2 tdt — j 1dx
= ltant— x+C
2
=%tan(2x—3)—x+C

where C is an arbitrary constant.

22.
Integrate sec’ (7 —4x)

Solution:
Let7—4x=1
—4dx = dt

_[secz (7—-4x)dx = _lesecz talt
= _—1(tan t)+C
4
=_Iltan(7—4x)+c
where C is an arbitrary constant.

sin™ x
1—x?

Integrate

Solution:
Let sint x=t

! dx =dt

J1-x2
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:Is—d,iln_%x=jtdt

2
:L+C

where C is an arbitrary constant.

24,
2Cc0Ss X—3sin x

Integrate -
6c0s X+4sin X

Solution:
The given function is,
2c0sX—3sinX _ 2€0sX—3sin X

6CosX+4sinx 2(3cosx+2sinx)
Let 3cosx+2sinx =t
(—3sin x+2cos x)dx = dt

J- 2¢0s x—3sin X gx — dt
6Ccos X +4sin x 2t

:%Iog|25in x+3cosx|+C

where C is an arbitrary constant.

25.
1

cos® x(1—tan x)°

Integrate

Solution:
The given function is
1 o sec?

cos’® x(1—tan x)2 (1-tan x)2
Let (1-tanx)=t
—sec’ xdx = dt
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_J-—dt

:j(l tan x
= —[tdt
=+%+C

1

=——+C
(1-tanx)
where C is an arbitrary constant.

20.
cos~/x
Jx

Integrate

Solution:
Let X =t

1
——dx=dt
24X

J‘COS\/:

——dx= Zf costdt

=2sint+C

=2sin/x+C
where C is an arbitrary constant.

27.
Integrate ~/sin 2x cos 2x

Solution:
Letsin2x =t
So, 2cos 2x dx = dt

= I«/sin 2X C0S 2XdX = %Iﬁdt
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where C is an arbitrary constant.

28.
0S X

C
J1+sinx

Integrate

Solution:
Letl+sinx=t
cos x dx = dt

COS X dt

= | ——=0x=|—&

Je\/1+sinx IJE
i

=T+C

2
=2Jt+C

=2J1+sinx+C

where C is an arbitrary constant.

29.
Integrate cot x log sin x

Solution:
Let log sin x =t

:_i.cos xdx = dt
sinx

..cot xdx =dt

= Icot xlogsin xdx = .ftdt
t2

=—+C
2
1 . \2

= E(Iogsm x) +C

where C is an arbitrary constant.

30.

Integrate SN X
1+cos x

Solution:
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Letl+cosx=t
—sin x dx =dt

3_[ sin X dx — _ﬁ
1+ cos x t

=—log|t| +C

=—log[l+cosx|+C
where C is an arbitrary constant.

31.
Integrate SInX -
(1+cosx)
Solution:
Letl+cosx=t
—sin x dx = dt
:>I sin X dx = _d_zt
(1+cosx) t
—j t-2dt
=—+C
__ 1 +C
1+ cos X

where C is an arbitrary constant.

32.

Integrate

1+ cotx

Solution:

Let | = #dx
1+cotx

:J. (:ZLOSXdX
1+°2°%

sin x
I sin X

sin X+ cos x
I 2sin x

sin x+cosx
_lj-(sm x+cosx) (sin x—cosx)d
- (sinx+cosx)

X
2
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:_J'ld _J‘SIHX COSX

smx+cosx
1 1 ¢sin X—cos X
=2 (x)+35 [ ="
2 2+ sin X+C0oS X

Let sin X + cos X =t = (cos x — sin x) dx = dt
—(dt

2 2 t
:g—%log|t|+c

:E—EIog|sinx+cosx|+C
2 2

where C is an arbitrary constant.

33.

Integrate
1-tanx

Solution:

Let |=j dx

1-tanx
_ 1
- Jq_sinx
COS X
.[ COS X
~Jcosx— smx
_ I 2C0S X
~2J cosx— smx
_lj-(cosx—sm X)+(cos x+sin X)dx

B (cosx—sinx)

2

cosx+smx
=—j1d —j
COS X — smx

:§+E COS X +Sin X
2 27 cosx—sinx
Put cos x —sinx =t = (—sin X — cos X) dx = dt
X EI—(dt)

2 20t

dx

:g—%log|t|+c

:E—Elog|cosx—sin x|+C
2 2

where C is an arbitrary constant.
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34.
Integrate _vtanx
sin xcos x
Solution:
Let I :j_tﬂdx
sin xcos x

_J- Jtan x xcos x q

Sin X COS X X COS X

_[anx Janx

tan x cos x
B J-sec xdx

Jtan x

Lettan x =t = sec®x dx = dt

dt
S=1—
I
=2Jt+C
=2Jtanx+C

where C is an arbitrary constant.

35.

2
| nteg rate M
X

Solution:
Letl+logx=t

(1+log x)’ )
=[S0 g fre
1 =E+C
(1+log x)3

where C is an arbitrary constant.

36.

(x+1)(x+log x)2

Integrate
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Solution:
The given function can be rewritten as

(x+1)(x+log x)2

= (1+ 1j(x +log x)®
X

Let (x+logx)=t

;@+1}u=m
X

= 'f(1+%j(x+ log x)* dx = Itzdt

=—+C
3

:%(x+logx)3+C

where C is an arbitrary constant.

37.
x3sin (tan’l x“)

Integrate
9 1+ X8

Solution:
Let x* =t
4x3 dx = dt
x*sin(tan™* x* 1 .sin(tant
| ( ) | %dt (1)

1+x8 4
Let tan*t=u

1 ~dt =du
1+t

From (1), we obtain
J X*sin(tan™x*)dx 1
1+x° 4

Isin udu

é%(—cosu)+c

:—%cos(tan‘lt)+c
=_Ilcos(tan1 x‘)+C

where C is an arbitrary constant.
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Chose the correct answer in Exercises 38 and 39.

38.
9 X
J-10x 41-010 log,10 dx equals
X" 410
(A) 10 —x°+C (B) 10°+x°+C

(C) (10*—x°)"+C (D) log(10* +x°)+C

Solution:
Let x° +10" =t

~.(10x° +10*log, 10) dx = | %

9 X
- jlox -|1-010 log,10 dx — dt
X~ +10x t
=logt+C

=log(10* +x°)+C
Hence, the correct Answer is D.

39.
_[ equals
sin? x cos? x
(A)tanx+cotx+C (B)tanx—cotx+C
(C)tan xcotx+C (D)tanx—cot2x+C
Solution:
dx
Let | =| ————
Jsinzxcoszx
Ism x+cos Xy
sin® xcos® x
I sin? x .[ cos® X
sin® x cos? x sin® x cos? x

= Isec xXdx + .fcos ec2dx

=tanx—cotx+C
Hence, the correct Answer is B.
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Exercise 7.3 Page: 307

Find the integrals of the functions in Exercises 1 to 22:

1.
sin?(2x + 5)

Solution:
The given function can be rewritten as

1-c0s2(2x+5) ~ 1—-cos(4x+10)
2 - 2

= jsin2 (2x+5)dx = J-l—cos(24x+10) dx

= %Ildx—%_[cos(4x+10)dx

ZEXJ(M}C\

sin® (2x+5) =

2 2 4
1 1. .
=—x——sin(4x+10)+C
278 :

2.
Sin3x.cos4x

Solution:

It is known that, sin Acos B =%{sin(A+ B)-+sin(A-B)}
jsin 3xcos 4xdx = %I{sin (3x+4x)+sin (3x—4x)} dx
=%I{sin 7x+sin(—x)}dx

=%j{sin 7x—sinx}dx

= %jsin 7xdx — %jsin xdx

= l(_(x)87)(j—1(—cosx)+c
2 7 2

—COS7X COSX
= + +C
14 2
where C is an arbitrary constant.

3.
COS 2X c0s 4X cos 6X

Solution:
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It is known that, cos AcosB = %{cos(A+ B)+cos(A— B}
.[cos 2x(cos4xcos6x)dx = Icos ZXE{cos(4x+6x)+cos(4x—6x)}}dx

I COS 2X COS 10X +COS 2X COS (— 2x)} dx

I c0s 2X C0S10X + COS 2x} dx

{
{

J.H;cos 2x+10x)+cos(2x—10x )} (1+COS4XHdX
(

2

j 0512X + 038X +1+cos4x) dx

l[smlzx sin8x sin4x }
+C

= + + X+
41 12 8 4

where C is an arbitrary constant.

4,
Integrate sin®(2x+1)

Solution:
Let 1 =Isin3(2x+1)dx

:>J'sin3(2x+l)dx:Isin2(2x+1).sin(2x+1)dx

= j(l—cosz (2x-+1))sin(2x+1)dx
Let cos(2x+1)=t
= —2sin(2x+1)dx =dt

= sin(2x+1)dx =_7dt

= =_—1j 1-t?)dt
3
l{t —t—}+C
2 3
3
=_?1{cos(2x +1)—W}+C

_ —cos(2x+1) . cos’ (2x+1) ic

2 6
where C is an arbitrary constant.
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o.
Integrate sin® xcos® x

Solution:
Let | =_|‘sin3xcos3 x.dx

=J‘cos3 X.sin? x.sin x.dx
- _[coss x(l—cos2 x)sin x.dx
Let cosx =t

= -sinx.dx = dt
= =—jt3(1—t2)dt

=] (f—t:)dt
:_{%_%}w

4 6
__ COS X_COS X +C
4 6

cos® x cos* x
= - +C
6 4

where C is an arbitrary constant.

6.
Integrate sin xsin 2xsin3x

Solution:

It is known that, sin Asin B =%{cos(A— B)-—cos(A+ B)}
.[sin xsin 2xsin3xdx = I[Sin x.%{cos(2x—3x)—cos(2x+3x)}} dx
1 ] ]
:Ej(sm xcos(—x)—sin xcosSx)dx

= %J'(sin C0S X —Sin X cos5x ) dx

1 ¢sin2x
:Ej 2

=%{_C0252X} —%J%{sin(x+5x) +sin(x —5x) }dx

_—cos2x 1 (sin 6x+sin(—4x))dx
8 4

dx—lfsin X €0s5xdx
2
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—C0s2X 1| —cos6x cos4x
= —— + +C
8 4 6 4
—C0S2X 1| —cos6x cos4x
= -— + +C
8 8 3 2
B E{COSGX cos4x
8 3 2

where C is an arbitrary constant.

- cost} +C

1.
Integrate sin4xsin8x

Solution:

It is known that, sin Asin B =%cos(A— B)—cos(A+B)
J'sin 4xsin8xdx = J'{%cos(4x—8x)—cos(4x+8x)}dx
1
= E.|‘(cos(—4x)—coslzx)dx

= %I(cos 4x —cos12x)dx

1|sin4x sinl2x
== - +C
2| 4 12

where C is an arbitrary constant.

8.
1-cosx

Integrate
1+cos x

Solution:
Consider,

1-cosx 2
1+cosx

” {Zsin2 X —1—cosx and 2¢os® > =1+cosx }
2co0s* = 2 2

hittps:/byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

’
m !?LYJLQE NCERT Solutions for Class 12 Maths Chapter 7- Integrals
1-cosx ) X
J' dx=J'(sec —— }ix
1+cosx 2
tan X
= TZ_X +C
2
—2tan 2 —x+C
2

where C is an arbitrary constant.

9.
COS X

1+cosx

Integrate

Solution:

cos? X —sin? X
COS X 2

1+cosx

X . ,X X
2 {cosx:cosza—smziand cosx:2cosz——1}
2co0s? 5

I cosXx dx=1J' 1—tan2 2 ldx

1+cosx 2 2
=lj(1—seczﬁ+1jdx
2 2

=lj(2—sec2 ijdx
2 2

X
1 tan =
==y hc
7
2
:x—tan5+C
2

where C is an arbitrary constant.

10.
Integrate sin® x

Solution:
Consider sin* x =sin? xsin® x
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_(1—0032x)(1—cos ZXJ
2 2

==(1-cos 2x)2

- —[1+ cos® 2X —2¢os 2x]

1+(%)— 2C0s ZX}

1+1+lcos4x—2c052x}
2 2

Al DM MNP NP KNP
} 1 1T

§+1cos4x—20052x}

2 2

.'.J‘sin4 xdx=l'f §+1cos4x—2c052x dx
4712 2

1|3 1(sindx) 2sin2x
=—| X+ - +C
412 2\ 4 2

=1{3x+sm 4x
8

—2sin 2x}+C

:ﬁ—isin 2x+isin4x+C
8 4

where C is an arbitrary constant.

11.
Integrate cos’ 2x

Solution:
4 2 2
cos* 2x = (cos 2x)

_(1+ cos4xj2
2

- —[1+ cos® 4x + Zcos4x]

1+(@} +2C0S 4x}

1 cos8x
1+§+

+2c0s 4x}

Cc0os8x

A, MNPE NEFE N
[ 1T

g+ +Zcos4x}

'[cos“ 2XdX = I 3 + Cos8x + 905 ax X
8 8 2
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3_ sin8x sin4x
=—X+ + +C
8 64 8

where C is an arbitrary constant.

12.
2

sin® x
Integrate
1+cos x

Solution:

2
., (Zsinxcosxj
sin“x 2 2

B X
1+cosx 200325

sinx:25in§cos§;cosx:200525—1
2 2 2

X X
4sin? £ cos® =
2 2

2c0s2 X
2

= 2sin? >
2

=1-Cos X

¢ sin®x

"I1+cosx

dx = I(l— cos x)dx

=X—sinx+C
where C is an arbitrary constant.

13.
COS2X —CO0S 2¢x
Integrate
COS X —COS &
Solution:
Consider,
_osin 2X+2a sin 2X—2a
Cos2x—cos2a: _ X2+a X_i {cosC—cosDz—ZsinC+DsinC;D}
COSX—COSx _osin : sin .

sin(x+a)sin(x-a)

{5 Jon( %)
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[l ol )5
el

X
2 2 2
= 2[ cos(x)+cosa |
=2C0SX+2C0Sx
.,.jcoszx—cosza dx:12cosx+2c05a

COS X —COS
= 2[sin x+x005a]+C

where C is an arbitrary constant.

14.
COS X —Sin x

Integrate -
1+sin2x

Solution:
cosx—sinx cosX —sinx

. =— . _ [ sin® x+cos” x =1;sin 2x = 2sin xcosx |
1+sin2x (sm X + COS x)+23|nxcosx

_ COsX-—sinx
~ (sinX + cos X)?
Let sinx+cosx =t
~.(cosx—sinx)dx = dt
jcosx—sinx _ [ cosx-—sinx
1+sin2x smx+cosx)

dt
g
- It’zdt
=—t"'+C

:—}+C
t

dx

B -1
Sin X +C0S X
where C is an arbitrary constant.

+C
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15.
Integrate tan® 2xsec2x

Solution:
tan® 2xsec 2x = tan® 2x tan 2xsec 2x

= (sec2 2% —1) tan 2xsec 2Xx
=sec’ 2x.tan 2xsec 2x —tan 2xsec 2x

jtan3 2xsec2xdx = J‘sec2 2x.tan 2xsec 2xdx —Itan 2xsec 2xdx

= J.sec2 2X.tan 2xsec 2x dx — sec2x +C
Letsec2x =t
c.2sec2xtan 2xdx = dt
jtan3 2xsec 2xdx :%Itzdt _ secax +C
3
:t__sec2x c
6 2
3
sec 2X
_ _sec2x LC
6 2

where C is an arbitrary constant.

16.
Integrate tan* x

Solution:

tan* x

=tan® x.tan® x

- (sec2 x—l) tan® x

=sec? xtan® x—tan? x

— sec? xtan? x—(sec2 x—l)

=sec’® xtan® x—sec? x+1

J‘tan4 xdx = J‘sec2 xtan? xdx—J‘sec2 xdx+fldx
=J‘seczxtan2 xdx —tan x+x+C (1)

Consider _f sec’ x tan® xdx

Let tan x =1 = sec? xdx = dt

tan® x

3
:>'[sec2 xtan? xdx = jtzdt =t§:

From equation (1), we obtain
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1
J‘tan4 xdx:gtan3x—tan X+X+C

where C is an arbitrary constant.

17.
a3 3
sin® X +cos® X
Integl‘ate —
sin“ Xcos” X
Solution:
] 3 =3 3
sin® X +cos® X sin® x CoS” X
- 2y 2 VLY 2
Sin“ XCoS“ X  SiN“ XCOS” X  SiN“ XCOS” X
_sinx  Ccosx
cos® x  sin®x
= tan xsec X + cot X coS ecx

] 3
sin® x+cos® x

_[— _ _ dx:j(tan Xsec X +cot xcosecx ) dx
sin® xcos” x

=sec X —Cosec Xx+C
where C is an arbitrary constant.

18.
COS 2X + 2sin’ X

Integrate >
COS” X

Solution:
COS 2X + 2sin® x
Cos® X
_ cos2x+(1-cos2x)
- cos? X

[cos 2x=1-2sin’ x]
1

" cos? X

=sec’ X

[0S 2X+2sin* X
' I cos’ X
where C is an arbitrary constant.

dx = Isecz xdx =tan x+C

19.

Integrate —
SiN X oS~ X

Solution:
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1 sin’x+cos’x
sinxcos®*x  sinxcos® x
sin X 1
= 3 =+ -
cos’x  sinxcosx
,  1/cos®x
=tan xsec’ X+ ———
sin xcos x
cos® X
. Sec’x
=tan xsec” X +
tan x
1 sec? X
j—3 dx = _[tan XSec xdx+j dx
sin xcos® X tan x

Let tan x =1 = sec? xdx = dt

:j—smxcos de jtdt+j dt

:E+Iog|t|+C

:%tanz x+log|tan x|+C

where C is an arbitrary constant.

20.

Integrate cos 2_X 5
(cosx+sinx)

Solution:

Cos2X COS 2X COS 2X

(cos x+sin x)’  00S% X+Sin% X+2sin XcosX  14sin2x

.[ COS 2X _I COS 2X
(cosx+sinx)’ (1+5|n2x)

Let 1+sin2x =t

= 2c0s 2xdx = dt

.-.jszdxij}dt
(cosx+sin x)2 t

=%Iog|t|+C

= % log[L+sin2x|+C
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:%Iog‘(sin X +C0S x)2‘+C

=log sin x+cos x| +C
where C is an arbitrary constant.

21.
Integrate sin™ (cosx)

Solution:

sin”*(cos x)

Let cosx =t

Then, sin x = /1—t2

= (—sinx)dx =dt

SIn X
dx — —dt
1—t?

- [sin”* (cos x)dx = Jsin_l{ —ft J

_psinT't 4
__I /1_t2
Let sin*t=u
~_1 dt—du
J1-t2
_[sin‘l(cos x)dx =—_f4du
2
_ e
2
- 1.)\2
- t
h (5|2n )+C

_ ~[sin (cosx) | e

> (1)

It is known that,
sinx+costx="2
2
~.sin™(cosx) = % —cos*(cosx)= (% _ Xj

Substituting in equation (1), we obtain
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2
i1
Isin’l(cos X)dx = 5 +C
2
=—%(—+x2 —7Z'Xj+c
2 2
:—7[———+£7rx+C
8 2
2 2
:ﬂ-_X_X_+ C_ﬂ-_
2 2 8
2
22.
1
Integrate
J cos(x—a)cos(x—b)
Solution:

1 1 [ sin(a-b)
cos(x—a)cos(x—b) sin(a—b)| cos(x—a)cos(x—b) |
1 _sin[(x—b)—(x—a)]_
sin(a—b)| cos(x—a)cos(x-b) |

1 [sin(x—b)cos(x—a)—cos(x—b)sin(x—a)]

N—"

:sin(a—b) cos(x—a)cos(x—b)
= Sin(;_b)[tan(x—b)—tan(x—a)]
:ICOS(X_a)lcos(x—b) dx = sin(i—b) I[tan(x—b)—tan(x—a)]dx
L sin(;—b) [ —log|cos(x~b)|+log|cos(x—a))]

= 1 {Iog
sin(a—b)

where C is an arbitrary constant.

Chose the correct answer in Exercises 23 and 24.
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sin’ x—cos®
j—dx is equal to

sin” xcos” X
(A)tanx+cotx+C (B) tanx + cosec x + C
(C)-tanx+cotx+C (D) tanx +secx+C
Solution:

sin® X —cos? X sin? x cos® X
j 2 2 dXZI =2 2y win2 7, [X
sin? xcos? x sin? xcos? x  sin? xcos? x
= J' (sec2 x—coseczx)dx

=tan x+cotx+C
Hence, the correct Answer is A.

24,
j de equals
cos (e x)
(A) —cot (ex) + C (B) tan (xe*) + C
(C)tan(e¥) + C (D) cot (¢¥) + C
Solution:
J- e (21+ X) i
cos (exx)
Letex*=t
:>(e X+e* 1)dx dt
ex(x 1)dx =dt
cos (exx) cos?t
= J sec? tdt
=tant+C

= tan(ex.x)+C

Hence, the correct Answer is B.
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Exercise 7.4 Page: 315

1.

2
Integrate

x® +1

Solution:
Let x®=t
3x% dx = dt

3% dt
:>-[x6 +1dX -[t2 +1
=tan®t+C
=tan? (x%) + C
where C is an arbitrary constant.

2.

Integrate !
J1+4x?

Solution:

Let 2x =t

2dx = dt
1 1 dt
= i == | ===

I V1+4x®? 2 I V1+t?
_1[ ‘ 7 H L 1 : ‘ 7 2
=—|lo t+«/t +1| [+C dt=1lo x+»\/x +a
2 '[\/x2+a2 |
=%Iog‘2x+x/4x2+1‘+c

where C is an arbitrary constant.

|

3.
Integrate ————
(2—- x)2 )

Solution:
Let2—x=t
= —dx =dt

1 1
o[ dx= [t
I (2-x)"+1 I«/t2+1
1
=—lo ‘t+ t2+1‘+C { dt=1lo ‘x+ x* +a?
glt+ J o dt=toglx++
:—Iog‘Z—x+«/(2—x)z+l‘+C

|+C

|

=log

1
(2—x)+\/x2—4x+5
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where C is an arbitrary constant.

4,
Integrate ;
\J9—-25x%2
Solution:
Let bx =t
5dx = dt

B S SV S
V9 —25x%° 57 (3 —t?

= lsin‘1 (Ej +C
5 3

where C is an arbitrary constant.

5:

Integrate

1+2x*

Solution:
Let 2x2 =t

- 22xdx = dt

3x 3 dt
= dx =
Il+ 2x* 2\/5-[1+t2

3 =
=m|:tan 1t]+C

9 .
than 1(\/2X2)+C

where C is an arbitrary constant.

6.

Integrate 5

Solution:
Let x3=t
3x? dx = dt
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where C is an arbitrary constant.

7.

Jx2 -1

Integrate

Solution:
J‘ x—1 |
X2 -1
Forj X

JIx2 -1
J'de
X2 -1

X:Jﬁdx—jﬁdx (1)

dx, let x* —1=t = 2xdx = dt

1,dt
BN

=%ﬁim

A
-

From (1), we obtain

-1 1
e el LN i
ZM—Iog‘x+M‘+C

where C is an arbitrary constant.

|

8.

Integrate
x®+a

Solution:
Let x3=t
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= 3x% dx = dt

X2
S| ——=—==dx
.[ ’X6+a6

-
3 ftz_i_(as)z
:%Iog‘t+a\/t6+a6

where C is an arbitrary constant.

+C

1
==lo +C
3 g

9.
sec? x

Jtan? x+4

Integrate

Solution:
Let tan X = t
. sec? x dx = dt

:>j sec’ X
Jtan? x+4

dt
dx :'[\/tz +2?
= Iog‘t+«/t2 +4‘+C
= Iog‘tan X ++/tan? x+4‘ +C

where C is an arbitrary constant.

10.

Integrate

1
X +2X+2
Solution:
1 1
-[ 2 dX:J. 2 2 dX
X+ 2X+2 ,f(x+1) +(1)

Let x+1=t
s dx=dt

1 1
= ———dx=
'[\/x2+2x+2 J‘\/t2+1

= Iog‘t+»\!t2 +1‘+C
= Iog‘(x+1)4n/(x+1)2 +1‘+C

dt
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= Iog‘(x+1)+o\/x2 +2x+2‘+C

where C is an arbitrary constant.

11.

Integrate

S S
VX% +6x+5

Solution:
1 1

dx =
J‘x/9x2 +6X+45 I\/(3x+1)2+22
Let (3x+1)=t
-.3dx =dt

dx

where C is an arbitrary constant.

12.
Integrate

1
J7—6x—x?

Solution:
7 — 6x — X% can be written as 7—(x2 +6x+9—9)

Therefore,
7—(x*+6x+9-9)

=16—(x2+6x+9)
=16—(x+3)’

=<4>2—<x+3>2
J.\/Y 6X — de I\/ x+3

Letx+3=1
= dx =dt

dX
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=] L dx= | LI
V@) =(x+3) (4 ()
=sin™ G}LC

=sin™ [%3) +C

where C is an arbitrary constant.

13.

Integrate

1
\/(x—l)(x—Z)

Solution:

(X — 1) (x— 2) can be written as x* —3x+2.
Therefore,

x> —3x+2

:x2—3x+%—%+2

+C

=log (x—gj+x/x2—3x+2

where C is an arbitrary constant.
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14.
Integrate 1
\8+3x—x?
Solution:

8+3x—x? can be written as 8—(x2—3x+%—%j

Therefore,

8—(x2—3x+g—g)
4 4

:>_[ ! dx = 1 dx
\J8+3x—x? 41 (x 3}2
4 2

Letx—g—t

2
.dx=dt

o= [——2

:>J‘ 2 X=

3
0
=sin!| —<£ [+C
MJ
2

=sin™ 2X_?’j+C

where C is an arbitrary constant.

15.

Integrate
(x—a)(x—b)

Solution:
(x—a)(x—b) can be written as x* —(a+b)x+ab.
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Therefore,

x* —(a+b)x+ab

(a+b)2 ~ (a+b)2
4

+ab

=x*—(a+b)x+

(]

.[ ! dx=.|‘ 1 dx
J(x=a)(x—b) a+b\]" (a-b)?
{X_( 2 ﬂ T4
Let x— (‘”bj_t
2
C.dx=dt
! dx = L

16:

Integrate _ e,
J2X% +x-3

Solution:

Let 2x* +x — 3 =t
& (4x+ 1) dx =dt

j 4X+1 J‘
25 +x-3 \/_
:2\/_+C
=22 +x-3+C

where C is an arbitrary constant.

17.

Integrate

x? -1
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Solution:
d
Letx+2= A—(x*-1)+B (1
et x dx(x )+ (1)

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

Equating the coefficients of x and constant terms on both sides, we obtain

2A=1= A:%

B=2
From (1), we obtain

(x+2)=%(2x)+2
1(2x)+2

\ﬁ
j =+ IJ_ -(2)

Z|——==—dx letx* 1=t = 2xdx = dt
2‘|‘\/x2—1
1¢ 2x _lpdt
E'[\lxz—ldx_zjﬁ
1
_E[zﬁ]
=t
=Jx*-1
2 1
Then, dx =2 dx=2lo x+m
J\/xz—l Isz | g‘ ‘
From equation (2), we obtain
j X+2 x/x2—1+2log‘x+x/x2—1‘+c

Where C is an arbitrary constant.

J‘ X+2

18.

Integrate =2 .
1+ 2x+3X

Solution:

Let 5X—2 = Ai(1+2x+3x2)+5
dx

=5bx-2=A(2+6x)+B
Equating the coefficient of x and constant term on both sides, we obtain
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5=6A= A=

ol o

2A+B:—2:>B:—1—31

.'.5x—2—2(2 6x)+ ( 131)

5
:>J* 5x-2 dx— [ 6

11
(2 6x)——
3 dx

1+2x+3x° 1+2x+3x?
:‘.[ 206 4 M 1
1+2x+3x 3914 2x+3x%2
2+6X J~ 1

Let Il—j4dxandl = | ———=dx
1+2x+3%° 1+2Xx+3x

5X—2 5 11
a2 _dx=21,-="1 (1
j1+2x+3x X 6 3° @)

J~ 2+6X
1+2x+3x
Let 1+2x+3x* =t
= (2+6x)dx=dt
L

t
1, =loglt]

I, = log |1+ 2x+3X’| -(2)

I, :J‘4zdx
1+2x+3x

1+ 2x+3x? can be written as 1+3(x2 +§xj

Therefore,
1+3(x2+ng
3
=1+3(x2+gx+l—1)
3 9 9
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2 2
—3{(x+1) +(£j ]
3 3
1 1
== dx
2 3 2 2
[(Hl] 4) ]
3 3
[l
=l itan_l _3
3| 2" |2
3 3
=1_itan-l(3x+1 |
sz vz )
1 o 3x+1
=—=tan (3
7 (%) )

Substituting equations (2) and (3) in equation (1), we obtain

5x -2 5 11} 1 o 3x+1
jmdx=6[Iog‘1+2x+3xzu—€{ﬁtan I(WJ}FC

- % log ‘1+ 2x+3x2‘— 311 tan‘1(3X+1j+C

Z"

where C is an arbitrary constant.

19.
Integrate 6%
\/(x —5)(x—4)
Solution:
6X+7 6X+7

J—5)(x—4) ¥ —9x+20
Let 6X+7 = Ai(x2—9x+20)+B
dx

=6X+7= A(2x—9)+B
Equating the coefficients of x and constant term, we obtain
2A=6=>A=3
—90A+B=7=>B=34
L 6x+7=3(2x—9)+34
6x+7 _-[3(2x—9)+34
J

dx
IJXZ—9x+20 X2 —9% + 20
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=3J‘Adx+34j

1
—dx
X% —9x+20 JXx2—9x+20
2X-9

1
—— —  dxandl, = | ————dx
X2 —9x+20 ? J\/x2—9x+20

6X+7
co | ——==3I, + 34l 1
I\/x2—9x+2o P )
Then,
| _I 2X-9
\/x —9x+2
Let x> —9x+20=t
= (2x—9)dx =t

Let I,= |

I, = 2/x2 —9x+20 -(2)

x* —9x+20 can be written as x —9x+20+871—8z1

Therefore,

X2 —9x+ 20+8—1—8—1
4 4

I, =log

(x—g)+«/x2—9x+20‘ -(3)
Substituting equations (2) and (3) in (1), we obtain

6X+7
—dx=3 2»\/x —-9x+20 |+34lo Hx——jﬂ/x —9x+20} +C
J.x/ -9x+20 [ } |

=6Vx* —9x+20 +34Iong—gj+x/x2 —9x+20}+C

where C is an arbitrary constant.
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20.
Integrate — 2 2
4X —X?

Solution:
Letx +2= Ai(4x—x2)+B

dx

=x+2=A(4-2x)+B
Equating the coefficients of x and constant term on both sides, we obtain

A=l A=—1
2

4A+B=2=>B=4
:>(x+2):—%(4—2x)+4

1
oz " —5(4—2x)+4

Jax—x? Jax—x2

J‘42XIX4

1
—0X
4x x? I Jax—x?

Let I, :14—2)(dx and IZI

1
——dX
Jax —x? Jax —x?
) j X+2 1

. mdx=—ill+4lz )

Then, 1, _j

dx

4—-2x

xi4x NG

Let 4x—x* =t
= (4—-2x)dx=dt

:llzj%:zﬁﬂ 4x— X -(2)

l, :_[ L dx
Jax—x?

= 4x—X’ :—(—4x+x2)
=(-4x+x* +4-4)
=4—(x—2)2

=(2) ~(x-2)

N—"

", _j\/_—_zdx sin” (X_Z) (3

Using equations (2) and (3) in (1), we obtain
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X+2 B 2 . 4 x=2
j ,:4)( - _—5(2 4x—X )+4S|n (T)+C

= —J4x—x* +4sin™ (%2)+C

Where C is an arbitrary constant

21.
Integrate __X*2
X2 +2x+3
Solution:
J- X+2 J- x+2
\/x2+2x+ NG +2x+
_1 j 2X+4
\/X +2X+3
__Jlﬂdx_k_.[#dx
27 \Ix?+2x+3 \fx2+2x+
I 2X+2 _ 242 J‘
\fx +2X+3 \/x +2X+3
2X+2
Letl, = | —————=dx and |, = | ——=dx
' '[\/x +2X+3 ? J\/x2+2x+3
j X2 gl &)
N
2X+2

Then, I_J‘4d

\/x +2X+3

Let X2 +2x +3 =t
= (2x + 2) dx =dt

dt
|1=jﬁ=2\/t'=2 X2 +2X+3 -(2)

1
|, = | ——dXx
? '[x/x2+2x+3

:>x2+2x+3=x2+2x+1+2=(x+1)2+(\/§)2

.'.I2=J' L 2dx=Iog‘(x+1)+\/x2+2x+3‘
\/(x+1)2 +(\/§)
Using equations (2) and (3) in (1), we obtain

X+2 [
20X +2x+3 } +lo ‘ X+1 +xfx +2X+3 ‘+C
J‘x/x +2X+3 g(

=X +2x+3+lo x+1+ X* +2x+3|+C
VX g|(x+1)+
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Where C is an arbitrary constant

22:

Integrate X+3
X2 —2x-5

Solution:

d
Let (x+3)=A—(x*—-2x-5)+B
(x+3)=A( )

(x+3)=A(2x-2)+B
Equating the coefficients of x and constant term on both sides, we obtain
2A=1= A= 1

2
—2A+B=3=B=4

S (Xx+3) == (2x 2)+4

1
Z(2x-2)+4
X+3 2(
dx = d
:>'[X2—2X 5 X -[ x?—2x-5 X
2X—2 1
_ +4[———
J‘x —2X— 5 J‘x2—2x—5
2X—2 1

X° —2x-5
+
[ X+3 1

dx
Let I, =

—  —  dx==1,+4l (1
XX -2x-5 2%t @)
2X—2
Then, I, = [—22"% dx
! J‘x2—2x—5
Let x> —2x—5=t

=(2x—2)dx=dt
:>Ilzj%:Iog|t|:log‘x2—2x—5‘ -(2)

1
|, = ————dx
2 jx —2x 5

=-[ (x? —2x+1) 6d

'[(X D -
1 x—1—+/6
ZZJEIOQ(x—lJr\/EJ (3)

Substituting (2) and (3) in (1), we obtain

hittps:/byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

’
m !?LY‘JLQ'E NCERT Solutions for Class 12 Maths Chapter 7- Integrals
X+3 Xx—1— \/_
———dx= Io —2x-5 lo
J.x2—2x—5 g‘x * ‘+ \/_ Iz 1+\/_
1 2 . Ix-1- J’
==log|x* —2x—5|+—=log
2 g‘ ‘ \/6 X— 1+\/_

Where C is an arbitrary constant.

23.
5x+3

JX2 +4x+10

Integrate

Solution:

Let 5x+3= Ai(x2+4x+1o)+8
dx

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

Equating the coefficients of x and constant term, we obtain

2A=5=> A:g

4A+B=3=B=-7

.'.5x+3:g(2x+4)—7

5
N - I2(2x+4)—7 .
2. Wk W
JX2 +4x+10 VX% +4x+10
=—j _x+d L W
X% +4x+10 JX% +4x+10
Let Il_jﬂdxandl = ;dx
VX% +4x+10 VX% +4x+10
B P D 5 71, (1)
\fx +4x+10
2X+4
Then, |, = | ——————=dx
' I\/x +4x+10

Let x*+4x+10 =t
(2x+4)dx =dt

=1, = —_2J' 2\/X? +4x+10 -(2)

I2=J‘;dx

VX2 +4x+10
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:j ! dx
\/(xz +4x+4)+6
:.[ 21 2 dx
(x+2) +(\/§)
=log | (X +2) +/x? +4x+10 | ..(3)

Using equations (2) and (3) in (1), we obtain

5x+3 [
2\ X% +4x+10 } 7lo ‘ X+2 xix2+4x+10‘+c
j\/x +4x+10 g( )

=5x% +4x+10 —7Iog‘ x+2)a\/x2+4x+10‘+C

Where C is an arbitrary constant.

24,

dx I
Ixz +2X+2 equas
(A)xtan? (x+1) +C (B) tan* (x + 1)+ C
(C)(x+1tanix+C (D) tanx + C
Solution:

J‘ dx _I dx
X2 +2X+2 x2 +2x+1)+1

_I x+1
:[tan x+1)]+C
Hence, the correct Answer is B.

25.
J‘ dx
JOX —4x?
(A) 1s,in-l(gx‘sjw (B) 1s,in-l(SX‘gjm
9 8 2

1. ,(9x-8 1. ,(9x-8
© §S|n ( 5 )+C (D) Esm ( j+C

equals

Solution:

J‘ dx
JOX —4x?
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Hence, the correct Answer is B.
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Exercise 7.5 Page: 322

1.

X
Int te ——M—
T D) (x12)

Solution:

X A N B
(x+1)(x+2) (x+1) (x+2)
= x=A(X+2)+B(x+1)
Equating the coefficients of x and constant term, we obtain
A+B=1
2A+B=0
On solving, we obtain
A=-land B=2

X -1 2

(x+1)(x+2) (x+1) " (x+2)

Let

X ! A 2 '
:>~[(x+1)(x+2)dx_~[(x+1) (x+2)"

=—log|x+1+2log|x+2|+C
=Iog(x+2)2—log|x+]4+C

(x+2)2
(x+1)
Where C is an arbitrary constant

=log +C
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=—log|x+1+2log|x+2|+C
:Iog(x+2)2—log|x+]4+C
(x+2)2

=log~———~—+C
Py "

Where C is an arbitrary constant

2.

Integrate

x? =9

Solution:
1 A B

Let = +

(x+3)(x=3) (x+3) (x-3)
1=A(x—3)+B(x+3)
Equating the coefficients of x and constant term, we obtain
A+B=0
-3A+3B=1
On solving, we obtain

A:—l and B:E
6 6

1 -1 1

" (x+3)(x-3) 6(x+3) 6(x-3)

:j(xz—l_g)dx :I[G(;is) ’ 6(X1‘3)de

:—%Iog|x+3|+%log|x—3|+c

1, (x=3)
_6| g‘(x+3)‘

Where C is an arbitrary constant

+C

3.

Integrate -1
I D) (x—2)(x-3)

Solution:

Lot 3x-1 A B C
(x-

D(x-2)(x=3)  (x-1) (x-2) (x-3)
(

3x—1=A(x-2)(x—3)+B(x-1)(x—3)+C(x-1)(x-2) ...(1)



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m BYJU'S NCERT Solutions for Class 12 Maths Chapter 7- Integrals

The Learning App

Equating the coefficients of x2, x and constant term, we obtain
A+B+C=0
—~-5A-4B-3C=3
6A+3B+2C=-1
Solving these equations, we obtain
A=1,B=-5,andC=4
3x-1 1 5 4

TD(x2)(x-3) () (x-2) (x-3)
3x-1 Y S SR P
:’f<x—1><x—z><x—3>dx‘f{u—l) (x-2) <x—3)}d

=log|x—1—5log|x—2|+4log|x—3+C

Where C is an arbitrary constant.

4,

Integrate (x—l)(xi(Z)(x—S)

Solution:

Let X = A + B + L
(x-)(x-2)(x-3) " (x-1) (x-2) (x-3)

x=A(x—2)(x-3)+B(x-1)(x—-3)+C(x-1)(x-2) ..(1)

Equating the coefficients of x?, x and constant term, we obtain

A+B+C=0

—-5A-4B-3C=1

6A+4B+2C=0

Solving these equations, we obtain

Azl,B:Z and C :§
2 2

X 1 2 3

T (x-2)(x=3) 2(x-1) (x-2) 2(x-3)

X B 1 2 N 3 «
:’f<x—1><x—2><x—s)dx‘f{zu—l) (x-2) z<x—3)}d

:%Iog|x—]4—2|og|x—2|+gIog|x—3|+C

5.

Integrate ————
9 X2 +3x+2
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Solution:
Let — 2x_ A N B
X2 4+3x+2  (x+1) (x+2)

2x = A(x+2)+B(x+1) (1)
Equating the coefficients of x?, x and constant term, we obtain
A+B=2
2A+B=0
Solving these equations, we obtain
A=-2and B=4

2X -2 4

D) (x12) (x+) (x+2)

2x a2
:'I(x+1)(x+z)dx‘f{(x+z) (x+1)}d

=4log|x+2|-2log|x+1+C

Where C is an arbitrary constant.

6.
2
Integrate 1—X
x(1-2x)
Solution:

It can be seen that the given integrand is not a proper fraction.
Therefore, on dividing (1 — x?) by x(1 — 2x), we obtain

1-x° _1,1( 2-x
X(1-2x) 2 2 x@@—2x)

2—X A B

Let —— =—+——
x(1-2x)  x (1-2x)
=(2-x)=A(1-2x)+Bx (1)
Equating the coefficients of x?, x and constant term, we obtain
2A+B=-1
And A=2
Solving these equations, we obtain
A=2andB=3
2—X 2 3

=—+
x(1-2x) x 1-2x
Substituting in equation (1), we obtain

1-x? 1 142 3
=—4+q—+
X(1-2x) 2 2|x (1-2x)
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1-x° 1 1(2 3
j dx=j{—+—(—+ j}dx
X(1—2x) 2 2{x (@-2x)

3
logll-2x|+C
22) og[l—2x|+

:g+log|x|—glog|1—2x|+c

=X41o x|+

Where C is an arbitrary constant.

7.
X
Integrate —————
J (x2 +1)(x—1)
Solution:
Let X Ax+B C

(x*+1)(x-1) B (x*+1) " (x-1)
=(Ax+B)(x-1)+C(x* +1)

X=Ax* — AX+Bx—B+Cx*+C
Equating the coefficients of x2, x, and constant term, we obtain

A+C=0

-A+B=1

-B+C=0

On solving these equations, we obtain
1 1 1

A=—=B==,andC==
2 2 2

From equation (1), we obtain

(_1x+1j 1
. X Sz 24 7
(X +1)(x-1) x+1  (x-1)
X 1 X 1 1 1¢ 1
X o[ X k= dx+=[——d
:I(x2+1)(x—1) 2-[x2+1 X+2Ix2+1 X+2 x—1 X

:——j—dx+ tan™ x+= Iog|x 1+C

Consider z—dx, let (X* +1) =t = 2xdx = dt
X“+1

d
:IXzzildx=.[Tt:Iog|t|:Iog‘x2+q
L e s ogh

"J‘(x2+1)(x—1) 4Iog‘x +1‘+2tan x+2Iog|x 1+C
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:%Iog|x—ﬂ—%log‘x2+ﬂ+%tan1x+C

Where C is an arbitrary constant.

8.
Integrate ——————
(x—=1)"(x+2)
Solution:
L X _ A B C

et + +
(x=1)"(x+2) (x=1) (x-1)° (x+2)
x=A(x-1)(x+2)+ B(x+2)+C(x—1)2
Equating the coefficients of x?, x and constant term, we obtain

A+C=0
A+B-2C=1
—2A+2B+C=0
On solving, we obtain
A:g andC:_—2

9 9
B=1

3

X 2 1 2

T(x-1 (x+2) 9(x-1) 3(x—1f 9(x+2)

X 2 1 1 1 2 1

= dx=L[——dx+ = [———dx— S [——dx

j(x—1)2(x+2) 9I(x—1) ?,I(x_l)2 9~[(x+2)

2 1( -1 2
_5Iog|x—]4+§(m)—§log|x+2|+c

x—1| 1
< - C
9 o X+ 2| 3(x—1)+

Where C is an arbitrary constant.

2

9.
3X+5
Integrate
9 X=X —x+1
Solution:
3X+5 3X+5

X —x+1 (x—1)2(x+1)



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m BYJU'S NCERT Solutions for Class 12 Maths Chapter 7- Integrals

The Learning App

3X+5 _ A N B N C
(x=-D)*(x+D) (x-1) (x-1)* (x+2
3X+5=AX-1)(x+1) +B(x+1)+C(x-1)>°

3x+5=A(X* —1) + B(x+1) + C(x* +1—2x) (D)
Equating the coefficients of x2, x and constant term, we obtain
A+C=0
B-2C=3
~A+B+C=5
On solving, we obtain
B=4
A= 1 and C = 1
2 2
) 3x+5 = -1 N 4 N 1
U (x=1(x+1)  2(x-1) (x-1)° 2(x+1)
3x+5 11
=—=|—dx+4
JA( ) (x+1 ZIX—l J‘(x 1 J‘(X—i-l

)
=——Iog|x 1+4 ( j %Iog|x+]4+c
x+1 4
C
gx 1 (x—l)Jr
Where C is an arbitrary constant.

10.
2X—3
Integrate
J (x2 —1)(2x+3)
Solution:
2X—-3 i 2X—3
(x*-1)(2x+3)  (x+1)(x-1)(2x+3)
2X—3 A B C
Let =

(1) (x—1)(2x+3) _ (x+1) (x-1)  (2x+3)

= (2x—3) = A(x—1)(2x+3)+B(x+1)(2x+3)+C(x+1)(x-1)
= (2x—3) = A(2x* +x—3) + B(2x* +5x+3) + C(x* —1)
=(2x-3)=(2A+2B+C)x* + (A+5B)x+(-3A+3B-C)
Equating the coefficients of x2, x and constant, we obtain
2A+2B+C=0

A+5B=2

-3A+3B-C=-3

On solving, we obtain

5o L A5 aace S
10 2 5

hittps:/byjus.com
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. 2x—3 1 24
U (x+1)(x—1)(2x+3) (x+1) 1o(x 1) 5(2x+3)
I 1 24 1

x—1 X 57 (2x+3) X

:>I 2X—-3 J‘ X —
( )(2x+3) (x+1)
:Elog|x+]4—ﬁIog|x—]1—ﬁlog|2x+3|

5 1 12
_EIog|x+]1—EIog|x—]1—glog|2x+3|+C

Where C is an arbitrary constant.

11.

Integrate

5X
(x+1)(x2 —4)

Solution:
5x 5x

(x+1)(x2—4):(x+1)(x+2)(x—2)

5% A N B N -~
(x+1)(x+2)(x=2) (x+1) (x+2) (x-2)
5x = A(X+2)(x—2)+B(x+1)(x—2)+C(x+1)(x+2) ..(1)
Equating the coefficients of x?, x and constant, we obtain
A+B+C=0
-B+3C=5 and
~-4A-2B+2C=0
On solving, we obtain

A=§,B:—§, andC=E
3 2 6

. 5x > 5 5
C(x+1)(x+2)(x— ) (x+1) (x+2) 6(x—2)

Let

1 5 1
:>I(x+1 -[ x+1) j x+2)dx+5-[(x—2)dx

:élog|x+]4—§Iog|x+2|+glog|x—2|+C

Where C is an arbitrary constant.

12.
X°+x+1
Integrate —;
X —
Solution:

hittps:/byjus.com
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It can be seen that the given integrand is not a proper fraction.
Therefore, on dividing (x® + x + 1) by x? — 1, we obtain

X 4+x+1  2x+1
x> -1 x> -1
Let 2x+1_ A B

x> -1 (x+1) i (x-1)
2x+1=A(x-1)+B(x+1)  ..(1)
Equating the coefficients of x and constant, we obtain

A+B=2
-A+B=1
On solving, we obtain
1 3
A==andB=—=
2 2
'X3+X+1—x+ 1, 3
x2-1 7 2(x+1) 2(x-1)
X+ x+1 10 1 3¢ 1
:>I—X2+1 dx__[xdx+§j(x+l) dx+§j(x_1)dx

_X2 1 3
_E+E1I0g|x+]4+§|og|x—]4+c

Where C is an arbitrary constant.

13.

Integrate m

Solution:

2 . WL +Bx+C
et (1—x)(1+ xz) (1-x) (1+ x2)
2=A(1+x*)+(Bx+C)(1-x)

2= A+ AX* + Bx—Bx*+C —Cx
Equating the coefficient of x?, x, and constant term, we obtain

A-B=0
B-C=0
A+C=2

On solving these equations, we obtain
A=1B=1andC=1
2 1 x+1

(1- x)(1+ x2) T1-x +1+ X2

hittps:/byjus.com
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2 1 X 1
:Imdxzjl—xd)ﬁjhxz dx+jl+xzdx

1
T _d I1+x o +I1+x2 dx

:—Iog|x—]4+zlog‘1+x |+tan™ x+C

Where C is an arbitrary constant.

14.
Integrate 3 _12
(x+2)

Solution:

Let 3x-1 _ A B

+
(x+2)2 (x+2) (x+2)2
=3x-1=A(x+2)+B
Equating the coefficient of x and constant term, we obtain
A=3
2A+B=-1=>B=-7
- 3x-1 3 7

C(x+2) (x+2) (x+2)

3X 1 1
:j(x+2 B J‘(X+2 L Imdx

1
=3l 2|—7 C
og|x+2|— ((X+2)J+

=3log|x+2+ +C

A
(x+2)

Where C is an arbitrary constant.

15.
Solution:
1 1 ~ 1
(x“ —1) - (x2 —1)(x2 +1) B (x+1)(x—1)(1+ xz)
et 1 A B Cx+D

(x+1)(x-1)(1+x*) (x+1) ’ (x-1) " (x*+1)
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1= A(x—l)(1+ x2)+ B(x +1)(1+ x2)+(Cx+ D)(x2 —1)
1= A(x3 +X—Xx? —1)+ B(x3 +X+ X2 +1)+Cx3 +Dx?-Cx-D
1=(A+B+C)x*+(-A+B+D)x*+(A+B-C)x+(-A+B-D)
Equating the coefficient of x3, x?, x, and constant term, we obtain
A+B+C=0
-A+B+D=0
A+B-C=0
-A+B-D=1

1 1

A=—-=,B==,C=0, and D:—l
4" 4 2

N S R S
(-1 A(x+1) 4(x-1)  2(x%+1)

1 1 1 1
:jXA_ldx:—Zlog|x—]J+ZIog|x—]1—§tan1x+C

__|og X__l
4 X+1

Where C is an arbitrary constant.

L —ltan1x+C
2

16.

Integrate m

[Hint: multiply numerator and denominator by x™* and put x" =]

Solution:

S

x(xn +1)

Multiplying numerator and denominator by x"?, we obtain
1 Xn—l Xn—l

X(x" +1) - X" (X" +1) - X"(x" +1)
Let x"=t = nx"tdx =dt

1 X"t 1 1
Lo e ® e ®
NS

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

Equating the coefficients of t and constant, we obtain
A=land B=-1
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11 1
t(t+1) t o (1+t)

1 1¢)1 1
Il mn
:%[Iog|t|—log|t+]ﬂ+c

=1[|og X" —log| X" +1||+C

n

=—Iog +C

X" +1

Where C is an arbitrary constant.

17.
COS X

(1-sinx)(2-sinx)
[Hint: Put sin x = t]

Integrate

Solution:
COoS X

(1-sinx)(2-sinx)
Let sinXx =t = cos xdx = dt

) J- COS X dx=I dt
Y (1-sinx)(2-sinx) (1-t)(2-1)

1 A " B
-02-9 @9 (-9
1=A(2-t)+B(1-t) (1)
Equating the coefficients of t and constant, we obtain
—~A-B=0 and
2A+B=1
On solving, we obtain
A=landB=-1

1 1 1

T0E) @Y 2y
jj(l—smi())sg sinx) _-[{ }d

=—log|1-t |+ Iog|2—t|+C
2-t

Let

+C

Iog
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2-sin X
1-sinx
Where C is an arbitrary constant.

=log +C

18.

Integrate

Solution:
(x2 +1)(x2 + 2) 4x% +10
(x? +3)(x2 +4) TR +3)(X +4)
(4 +10)  Ax+B , Cx+D
(x2 +3)(x2 +4) (x2 +3) (x2 +4)
4x* +10=( Ax+ B)(x2 +4)+(Cx+ D)(x2 +3)
4x* +10 = AX® + 4Ax+ Bx* + 4B + Cx®> +3Cx + Dx* + 3D
4x*+10=(A+C)x’+(B+D)x* +(4A+3C)x+(4B+3D)
Equating the coefficients of x3, x?, x and constant term, we obtain
A+C=0
B+D=4
4A+3C=0
4B + 3D =10

On solving these equations, we obtain
A=0,B=-2,C=0,and D=6

. (4x2+10) =2 - 6
(X +3)(¥+4) (x*+3) (X°+4)

(x2+1)(x2+2)_1_( 2 AN° j
(x2+3)(x2+4)_ (xX*+3) (x> +4)

N (x2+1)(x2+2)X: L 2 8 N
J.(x2+3)(x2+4)d J{ (x2+3) (x2+4)}d

i
2 (f)z X% +2°
x+2(% 1ij 6(%tanlgj+c

2 X ,1XC
BB

Let

—l

—3tan

hittps:/byjus.com
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19.

Integrate

(xzjtl)z(x2 +3)

Solution:
2X

(x2+1)(x2+3)
Let x> =t = 2x dx = dt

2X dt
.-,I(XZ +l)(x2+3)dxzjm (1)
et L = A + B
(t+1)(t+3) (t+1) (t+3)
1=A(t+3)+B(t+1) -(2)
Equating the coefficients of t and constant, we obtain
A+B=0and3A+B =1

On solving, we obtain

A:l and B:—l
2 2

, 111
”(t+1)(t+3)_2(t+1) 2(t +3)

:I X +1)(x* +3) _I{ 2(t+1) t+3)}dt

:Elog\ (t+1) \—Elog|t+3|+C

t+1
+3
x2+1
x?+3

Iog +C

1
2
1

="lo
29

Where C is an arbitrary constant.

+C

20.
Integrate 1
x(x4 —1)
Solution:
1
x(x4 —1)

Multiplying numerator and denominator by x3, we obtain

NCERT Solutions for Class 12 Maths Chapter 7- Integrals


https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m !?LYJLQE NCERT Solutions for Class 12 Maths Chapter 7- Integrals
1 %
x(x4 —1) x* (x4 —1)

) 1

“J‘x(x“—l)

Let x* =t = 4x3 dx = dt
1 1J‘ dt

X3
o™

)

Imdx y

t(t-1)
(1 _A B
eyt ()
1=A(t-1)+Bt (1)

Equating the coefficients of t and constant, we obtain

A+B=0and-A=1

A=-land B=1

1 -1 1
t—

MR

:Iﬁdx = %J.{_Tlth—il}dt

= %[—Iog t|+logft—1]+C

Where C is an arbitrary constant.

21.

Integrate

o

[Hint: Put e* =1]

Solution:
Lete*=t=eXdx=dt

1 1 dt 1
ij(ex—l) ” jt—1>< t It(t—1)
1 A B
et =—+
t(t-1) t t-1
1=A(t-1)+Bt (1)

Equating the coefficients of t and constant, we obtain
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A+B=0and-A=1
A=—-landB=1
1 A1
Tt(t-1) ot t-1
t-1

—1+C
t

1
dt=1I
:It(t—l) >

X

=log 1+C

e —_
eX
Where C is an arbitrary constant.

Chose the correct answer in Exercises 22 and 23.

22.
J‘L equals
(x-1)(x-2)
2
A. log ﬂ +C
X—2
2
B. log (x-2) +C
x-1

+C

x-1 2
C. log| 2==
g(x—zj

D. log|(x-1)(x—2)[+C

Solution:

X ¥y . B
D62 () (x-2)
x=A(x-2)+B(x-1) (1)

Equating the coefficients of x and constant, we obtain
A+B=1and-2A-B=0
A=—-land B=2

X 1 2

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

~famr e

=—log|x—1|+2log|x—2|+C

(x-2)

x-1

=log +C

Hence, the correct Answer is B.
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23.

equals

J‘ dx
x(x2+1)
A. Iog|x|—%log(x2+1)+c
B. Iog|x|+%|og(x2 +1)+C
C. —log|x] +%Iog(x2 +1)+C

1
D. EIog|x|+|og(x2 +1)+C

Solution:
1 _ A Bx+C

X(x* +1) X A
1= A(X* +1)+(Bx+C)x
Equating the coefficients of x2, x, and constant term, we obtain
A+B=0
C=0
A=1
On solving these equations, we obtain
A=1,B=-1,andC=0
. 1 1 X
- x(x*+1) x X241

:Imdx:j{%—xz—tl}dx

:Iog|x|—%log‘x2 +1]+C

Let

Hence, the correct Answer is A.
Alternative Method:

1 X
g

Let x?=t, therefore, 2x dx = dt

X t+) - t 11
'Ix(x +1) _-[t(t+1) 2-[ t(t +1) _ZJ.t t+1t

:E[Iogt —log(t+1)]+C

:Iog|x|—%log‘x2 +1+C

hittps:/byjus.com
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Exercise 7.6 Page: 327

1.
Integrate X sin X

Solution:
_[Let | = xsin xdx

Taking x as first function and sin x as second function and integrating by parts, we

(I)klta;Tsm Xdx — J'{(— xj.[sm xdx}d

= X(—cosx) —_[1. —cos x)dx

=—XC0SX+Sinx+C
Where C is an arbitrary constant.

2:
Integrate x sin 3x

Solution:
ILet | = xsin3xdx

Taking x as first function and sin 3x as second function and integrating by parts, we

c:bia;(r].sm 3xdx — I {(— x) j sin 3xdx}
=X(—C(;s3x)_11_(—cc;53xjdx

—x cosSx 1

3

_ TXcos3x ls n3x+C
3 9

Where C is an arbitrary constant.

j cos 3xdx

3:
Integrate x°e*

Solution:
Let | :szexdx
Taking x? as first function and ex as second function and integrating by parts, we obtain

| = xzjexdx—f{(% xzj_fexdx} dx

hittps:/byjus.com
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=x%e* - I 2xe*dx
= x%e* - ij -e*dx
Again integrating by parts, we obtain

e el

=x%* -2 :xeX —Iexdx]

= x%* —2[ xe* —ex]
= x%e* — 2>_(eX +2e*+C
" (x2 —2x+2)+C
Where C is an arbitrary constant.

4,
Integrate x log x
Solution:

Let I =jx|og xdx
Taking log x as first function and x as second function and integrating by parts, we obtain

I =log xj xdx —I{(% log xjf xdx} dx

Iogx——J'— —dx

:x Iogx_J-_dX

x IOgX—X—+C
2 4

Where C is an arbitrary constant.

5.
Integrate x log 2x

Solution:
Let | = f x log 2xdx

Taking log 2x as first function and x as second function and integrating by parts, we obtain
I =log 2xJ'xdx—J'{(EI092xjjxdx}dx

=log 2x. ——I— —d

hittps:/byjus.com
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2
_X IogZx_J-de

x IogZx_x_+C
2 4

Where C is an arbitrary constant.

6.
Integrate x*log x

Solution:
Let | =.[x2 log xdx
Taking log x as first function and x? as second function and integrating by parts, we obtain

| =logx j :de— j {(ilog xj j xzdx}dx
=log x(%j—j% X?d

3 2
_X Iogx_jx_dx

x IOgX—X—+C

3 9
Where C is an arbitrary constant.

1.
Integrate xsin™* x

Solution:
Let | =Ixsin‘1 xdx

Taking sin x as first function and x as second function and integrating by parts, we obtain

| =sin™ x_|.xdx—j{(isin1 xj.[x dx}dx
51

xsm x 1

2 I\/1 X2
% 1I{j1 Xx Jlixz}dx

hittps:/byjus.com
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x sin~ x 1 1
- - 1-x° —
> 2 {\/ ,_1_X2}dx

2 ain—1
S e [ e
Lnx+1{2a\/1 X +;S|n X—sin~ x}+C

2 2

xsm x X
2 4

%(2x2 ~1)siffes 2\/14& +C

Where C is an arbitrary constant.

1—x? +1S|n x—lsm 'x+C
4 2

8.
Integrate xtan™"x

Solution:
Let | = _[xtan‘1 X dx

Taking tan™ x as first function and x as second function and integrating by parts, we obtain

| =tan™ xjxdx—j{(%tanl x)[xdx}dx

2 2
—tantx| —j 12.X—dx
2 1+x° 2

x tantx 1, x°
-= Sax
2 291+X

x tanx 1 x*+1 1
5 5 2 7 |dx
2 2°11+x° 1+Xx

x tantx 1 1
|| 1- > dXx
2 2 ( 1+x)d

m—l(x tan” x)+C
2 2

2
:X—tan‘lx—5+ltan‘lx+c
2 2

Where C is an arbitrary constant.

0.
Integrate xcos™ x

Solution:

hittps:/byjus.com
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Let | = j xcos* xdx

Taking cos™ x as first function and x as second function and integrating by parts,

we obtain

| =cos™ x_[ xdx — I {[i cos™ x) I xdx} dx
W2

=C0S~ x——fﬁ.?dx

_ X?cos” x_l 1-x*—
2 27 J1-x%2

X? oS~ x_l — 2 -1
—2 > {\/1 X +( = j}dx
xcos x 1 \/— -1
1-x"dx—=
AR e
)8003 x 1 \/— 1
(2 1-x j_ZCOS X+C

2 2
Where C is an arbitrary constant.

1dx

10.
Integrate (sin™* x)2

Solution:
Let | = _[ (sin*l x)z.ldx

Taking (sin’? x)? as first function and 1 as second function and integrating by parts, we obtain
I —j sin! x _fldx I{ sin" x J'ldx}dx

=(sin™ x)2 X— J-23|n b

Jl_x
o

=x(sinx) + sm-lxj \jl_xdx j{( sin” xjj \/%dx}dx}
x(sinx) + _sin‘l x21-% - \/:7.2\/1—7@}

x(sin*l x)2 +2J1-x?sin™ x—Ide

= x(sin’l x)2 +201-x2sintx—2x+C
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Where C is an arbitrary constant.

11.
XCos™ X
1—x?

Integrate

Solution:

Let |—IXCOS XI

J1-x

I=_—1_[ —2X .cos ™t xdx
1—x°

Taking cos™ x as first function and ( -
1-x

—2X . . :
J as second function and integrating by parts, we

obtain

o g G ]
A cos k241 \/1‘_7.2\/1—70@

_1 _2»\/1— x? cos™t x+ j 2dx}

=?_2 1-x° cos‘1x+2xJ+C

—[»\/1— x% cos™t x + x} +C

Where C is an arbitrary constant.

12.
Integrate xsec” X

Solution:
Let | =.fxsec2 xdx

Taking x as first function and sec? x as second function and integrating by parts, we obtain

| = xjsec2 xdx — I {{% x} _[ sec’ xdx}dx

= Xtan x—jl.tan xdx

= xtan x+log|cos x|+ C
Where C is an arbitrary constant.

hittps:/byjus.com
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13.
Integrate tan™ x

Solution:
Let | = I Ltan xdx
Taking tan™ x as first function and 1 as second function and integrating by parts, we obtain

| =tan™ ledx —j{(% tan™" x) I 1.dx} dx
1

=tan™ x.x—j

> .XdXx
:xtan’lx—i_[id
21
:xtan‘lx—%log‘1+x2‘+c
1
=xtantx—=log(1l+ x*)+C
5log(1+x7)

Where C is an arbitrary constant.

14.
Integrate x(log x)2 dx

Solution:

2
= I x(log x) dx
Taking (log x)? as first function and 1 as second function and integrating by parts, we obtain

i o

2

-2 X (log x)’ DzlogxE —dx}

2
:X?(Iog x)2 —_[xlog xdx

Again integrating by parts, we obtain

| =X?2(Iog x)’ —[Iog xjxdx—j{(% log xjjxdx}dx}

2 2

X
?(Iog x) —?Iogx+ dex
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X2 2 X X2
=—;(logx) ——logx+—+C
2( 9%) 2 J 4

Where C is an arbitrary constant.

15.
Integrate (x*+1)log x

Solution:

Let | = I(xz +1) log xdx = sz log xdx+_[log xdx

Letl=11+12...(1)

Where, |, = Ixz log xdx and I, =_[Iog xdx

I, ='|‘x2 log xdx

Taking log x as first function and x? as second function and integrating by parts, we obtain

d
I =log x| x?dx— |{| —log x || x* dx sdx
.= logx] J{(dx gjj }j
XX 1 X8
=logXx.—— | =.—dx
g 3 -[x 3

:Xglog x—%(f xzdx)

3 3
:X?Iogx—%+c1 (2)

l, =_[Iogxdx

Taking log x as first function and 1 as second function and integrating by parts, we obtain
d
I, =logx|1.dx—|<| —logx ||1.dx
2 ~loax] I{(dx ox|| }

=log x.x—jl.xdx
X

= xlog x—jldx
= xlog x—x+C, (3)
Using equations (2) and (3) in (1), we obtain

x? x?
I =€Iogx—§+cl+xlogx—x+c2

x? x®
=?Iog x—§+xlog x—x+(C,+C,)

3 3
- X x Iogx—x——x+C
3 9

Where C is an arbitrary constant.
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16.
Integrate e” (sin x+cosx)

Solution:
Let | = jex (sin x+cos x)dx

Let f(x) =sin x

f'(x)=cosx

I _Ie (x)+ f'(x dx

It is known that, Ie (x)+ f (x)}dx e f(x)+C

Sl =e*sinx+C
Where C is an arbitrary constant.

17.

Integrate

Solution:

1 -1
Let f == f
© X) 1+Xx ( ) ( )
= szdx= e{ }
(1+x)
It is known that, J'e (x)+ f'(x) }dx e*f(x)+C

xe* e

I SaX = +C
(1+x) 1+x

Where C is an arbitrary constant.

18.

Integrate e* [

1+sin X
1+cos X
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Solution:
ex[1+sin xj
1+cos X
sin? X +cos? X +2sin > cos ~
|2 2 272
2c0s? X
2
2
o i X X
e*| sin = +cos~
oo eesd)
2c0s? X
2

2
X X
Sin —+Ccos
2 2

X
COS—
2

- 2
tan X +1}
2

2
1+tan ij
2

_ e 1+ tan? X+ 2tan X
2 2

sec? X 4+ 2tan 5}
T2 2

e<1+smx>dx:ex[zseczzﬂanz} (1)
(1+cosx) 2 2

Let tangz f(x) so f I(X):%Seczg

It is known that, [e* {f (x)+ f '(x)}dx=e*f (x)+C

From equation (1), we obtain

Iex (1+sinx)
(1+cosx)

Where C is an arbitrary constant.

dx:extan§+C

19:
Integrate e* (1 — izj
X X

Solution:
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J1 1
Let I=.|'e {;—Q}dx
1 -1
Also, let == f f'(x)=—
s0,let &= (x) (%)=

It is known that, _[ex {f(x)+f'(x)}dx=e"f(x)+C

eX
S1=—4+C
X

Where C is an arbitrary constant.

20:

Integrate (X _ 3)2
(x-1)

Solution:

« | x=3 (e X=1-2 «
et
=|e 1 2 X
-] {<x—1>2 <x—1>3}d

Let f(x)= 1 x

(X—1)2 f '(X):(X—l)s

It is known that, [e* {  (x)+ f '(x)}dx=e*f (x)+C

.'.jex{(xs)}dx= % +C
(x:00 ACE I

Where C is an arbitrary constant.

21:
Integrate e** sin x

Solution:
Let | =Ie2xsin xdx (1)

Integrating by parts, we obtain

| =sin xjezxdx —j{(%sin xjfezxdx} dx

2X 2X
€

. e
=1 =sin x.——jcosx.7dx

2
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e’ smx 1

2
Again integratlng by parts, we obtain

g [ o el

2X i B 2X 2X
e”sinx 1 Ccos x.e——j(—sin x)e—dx}
2 2 2 2

=1=

_[ e?* cos xdx

==

e*sinx 1| e? cosx 1¢ 5,
=Il= —= Ie sin xdx

2 2| 2
e?sinx e*cosx 1
=1= — ——1 From (1
1. e*¥sinx e*cosx
=l+=1= -
4 2 4
5  e*sinx e*cosx
=—1= -
4 2 4
4| e®sinx e cosx
=== — +C
5 2 4

2X
= :%[Zsin x—cosx]+C

Where C is an arbitrary constant.

22:
. 2X
Integrate sin
9 (1+ xz)
Solution:
Let x=tan® dx =sec?® 8d6

sin‘l(1 2X : j = sin‘{%) =sin"'(sin20) = 20
+X +

foin (22

Integrating by parts, we obtain

2 _ i 2
Z{Q.Isec 0de I{(dge)jsec 0d9}d9}
=2[0.tan0—jtan0d«9}
=2[ Otan O+ log|cos 6] | +C

jdx jzesec20d9 2jesec 0do
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1
+C
V1+x2

1
=2xtan*x+2| —=log(1+x?) |+ C
[ Al )}

= 2[xtan1x+ log

=2xtan™ x—log(1+x*)+C
Where C is an arbitrary constant.
Chose the correct answer in Exercises 23 and 24.

23.
j x%edx equals

(A) %ex3+C (B) %ex2+C
(©) %exa+C (D) :—13eX2+C
Solution:

Let | =Ix2exsdx
Also, let X3 =t so 3x%dx=dt
= :lje‘dt

3

_letic
3

Hence, the correct Answer is A.

24.

_[ex secx(1+tanx)dx equals

(A) e*cosx+C (B) e*secx+C
(C) e*sinx+C (D) e*tanx+C
Solution:

jex sec x(1+tan x) dx

Let | = _[ex secx(1+tanx)dx = Iex (secx+sec xtan x)dx

Also, let secx = f (x) secxtanx = f '(x)
It is known that, _[e"{f(x)+ f '(x)}dx=exf (x)+C
Sl =e*secx+C

Hence, the correct Answer is B.

hittps:/byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m !?LYJLQE NCERT Solutions for Class 12 Maths Chapter 7- Integrals
Exercise 7.7 Page: 330
1: Integrate
Ja-x2
Solution:

Let | :jmdx:'[«[(Z)Z —(x)zdx

It is known that,
2
X a’ . X
Ja? —xzdx:?/a2 - X +73|n’1—+c
a

1 =2Ja-x +ﬂsin‘1£+C
2 2 2

=§ 4—x+2sint 24 C

Where C is an arbitrary constant.

2:
Integrate \/1—4x?
Solution:

Let | :j\/1—4x2dx:j‘«/(1)2 —(2x)2dx

Let 2x=t=2dx =dt

=2 -y

It is known that,
2
X a“ . ., X
\a? —xzdx:?/a2 —x? +?sm’1—+c
a

:>I=1 t 1—t2+lsin‘1t}+c
2| 2 2
_t 1—t2+lsin‘lt+C
4 4

_ 2«/1—4% +%sin‘1 2x+C

4
= 2\/1—4x2 +%sinl 2x+C

Where C is an arbitrary constant.
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3: Integrate

X% +4x+6

Solution:

Let | :J.\/x2+4x+6dx
=.[«/x2 +4x+ 4+ 2dx

:J'\I’ﬂ(x2 +4x+4)+2dx

=I\/(x+2)2+ J2) dx

It is known that,

2
«/x2+a2dx=§«/x2 +a’ +a—|Og|X+\/X2+a2 |+C
= (ng)x/x +4x+6+—|og‘(x+2 +x/x +4X+6 ‘+C
:(Xzz)»\/xz+4x+6+|og‘(x+2)+«/x2+4x+6‘+C

Where C is an arbitrary constant.

4:
Integrate /X% +4x+1
Solution:

Let | = I\/xz + 4x +1dx

:.[\/(x2+4x+4)—3dx

:I\/(x+2)2 B

It is known that,

2
'S —azdx:fx/x2 -a’ +a—log | X++/x2—a? |+C
= (XZZ)»\/X +4x+1——|og‘(x+2+»\/x +4x+1 ‘+C

Where C is an arbitrary constant.

5:

Integrate v/1—4x— X
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Solution:

Let | = [V1-4x—x?dx

= [\ (3 +4x-+ 4-4)x
:J'«f1+4— X+2 de
—IJ x+2

Itis known that,

2
X a’? . X
Ja? —xzdx:?/a2 —x? +73|n 1Z24C
a

| = Mx/1—4x—x2 +§sin’1 (XLZJ+C
2 2 NG

Where C is an arbitrary constant.

6:
Integrate \/x* +4x—5
Solution:

Let | =I\/x2 + 4x—5dx

= j\/(xz +4x+4)—9dx

=.H(x+2)2—(3)2dx
It is known that, J\/x —af dx_gx/x —a? ——Iog‘x+ x? —a’

o =@«/ ax— 5——Iog‘( +«/x2+4x—5‘+C

Where C is an arbitrary constant.

+C

7.
Integrate v/1+3x— x>
Solution:

Let | = I\/1+3x—x2dx

—J'\/ (x —3x+g—z)dx
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2

It is known that,

2
j«/az - X dx:g»\/a2 —X? +%sin‘1§+c

3 w3
l=—21+3x—x% + 13 sin™* 2 \4cC
2 4x2 V13

2
2X—-3 13 . 2X—3
= J1+3x—x% +=sin™* +C
4 8 ( NE] j

Where C is an arbitrary constant.

8:
Integrate /x* +3Xx
Solution:

Let I ='f«/x2 +3x dx

:I‘/x2+3x+g—gdx
4 4
2 2
e {3
4 2
It is known that,

2
'S —elzdx=§x/x2 ~a’ —%Iog‘x+«/x2 -a’

+C

(2) st -
X+ -
o= 2 x2+3x—§log (x+gj+ x? +3x|+C

2
(2x+3) o 9 3), [may
=" X +3x—§log x+§ +4/X°+3X

Where C is an arbitrary constant.

+C

9:
X2
Integrate ,[1+—
9
Solution:

hittps:/byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

BYJU'S

The Learning App

Let | :j1 ,1+X§2dx:%.|‘\/9+ X?dx :%J‘«/(B)2 +x2dx

It is known that,

2
NG +a12dx=§«/x2 +a’ +%Iog‘x+«/x2 +a’
o =%Ex/x2 +9 +%Iog‘x+\/x2 +9H+C

:% x> +9 +glog‘x+x/x2+9‘+c

Where C is an arbitrary constant.

+C

10:

I«/1+ x® is equal to

A g 1+ %2 +%Iog‘x+x/1+x2

821 2)s C
.§(+x)+

+C

C2 1 )3 C
.§X(+X)+
3

D. X? 1+Xx° +%x2 Iog‘x+»\/1+x2 +C

Solution:
It is known that,

2
«/x2+a2dx=§\/x2 +a’ +%Iog|x+x/x2+a2 |+C
.'._N1+ Zdx = 21+ x +%Iog‘x+x/l+ X2

2
Hence, the correct Answer is A.

+C

11:
H x* —8x+ 7dx is equal to
A %(x—4)«/x2 —8x+7 +9Iog‘x—4+y’x2 —8x+7|+C

B. %(x+4)\/x2—8x+7 +9log|x-+ 4+ ~8x+7|+C

hittps:/byjus.com
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C. %(x—4)x/x2 —8x+7 —3\/§I09‘x—4+x/x2 —8x+7‘+C
1

D. E(x—4)«/x2 —8x+7 —%Iog‘x—4+\/x2 —8x+7‘+C

Solution:

Let | = [/x* —8x+7dx
:I\I/(xz—8x+16)—9dx
It is known that, ﬁdx:gﬁ—a—;log‘XM/ﬁ

o :()(__4),\IXZ —8x+7 —%Iog‘(x—4)+‘[4/x2 —8x+7‘+C

2
Hence, the correct Answer is D.

+C
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Exercise 7.8 Page: 334

1:
I: xdx

Solution:
It is known that,

[t (x)dx:(b—a)lim%[f (a)+ f(a+h)+..+ f (a+(n-1)h)] whereh =b—nal
Here,a=a,b=b, and f (x)=x

_[:xdx:(b—a)limi[a+(a+h)...(a+2h)...a+(n—1)h]

nN—o0

=(b—a)lim 1 _(a+ a +a+...+a)+(h+2h+3h+...+(n—1)h)—|

n—o N ntimes

=(b-a)lim . na+h(1+2+3+..+(n-1))]

FI—)oon—

:(b—a)liml_na+h{MH

n—oo n 2

:(b—a)lim1 na+w}
n—wo ) 2
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:(b—a)limﬂ{mw}

n—w | 2
:(b—a)!m:a+(n_21)h}
=(b—a)!ﬁ_a+%}
=(b—a)lim a+m

J (x+1)dx

Solution:

b
LetI:J (x+1)dx
0

It is known that,

[ £ ()ax=(b—a)lim=[ f (a)+ f (a+h)-+..+ f (a+(n-1)h)], where =b—n""

n—oo n

Here,a=0,b=5, and f (x)=(x+1)

=h :E =§
[ -opmg] 1001 (G-t [(-7)

:5!@0%:1+(§+1j+..{1+[5(nn_1)jH

:5Iiml (1+ 1+1...1)+F+2.§+3.§+...(n—1)§ﬂ
n

n—o0 n

n times

n n n
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1] 5

=5lim= —1+2+3...(n-1
nmn_n+n{ +2+3...(n )}}

:5||m1 n+§_w}
enlon 2

=5Iiml n+5(n_1)}
e | 2

_5limt 1+§(1—1ﬂ
el 20 N

o

3:
Jj x2dx

Solution:
It is known that,

I:f(x)dx:(b—a)lim%[f(a)+f(a+h)+f(a+2h)...+f{a+(n—1)h}],whereh=b—na
Here,a=2,b=3, and f (x)=x*

321

~n n

_..I;dexz(g_z)m%{f (2)+f (2+%)+ f (2+§j...f {2+(n—1)%H

il (o3 {or2) (o)

- r|]i_r)g%_22 +{22 +(%j2 +2.2.%}+...+{(2)2 + (nr:zl)z +2.2. (nr:l)H

=h

B 2 2 2
_ -1
:Iiml (22+ +22)+{(1j +(E) ++(n—1j }+2.2.{1+3+§+...+(n—)H
n—o N n times n n n n N n n

= Iim1 4n+%{12 +2? +32...+(n—1)2}+

n—o N

4
n

{1+2+...+(n—1)}}
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_timd| ans L {n(n_l)e(zn_l)}ﬁ{mﬂ

n— n? n 2

Solution:
Let | =I14(x2—x)dx

=j4 xzdx—rxdx
1 1
Let I =1,—1,, where |, :_[14x2dx and I, =_[14de (1)

It is known that,

[t (x)dx:(b—a)!m%[f (a)+ f (a+h)+ f (a+(n—1)h)], where h =bLn""

| = [ Xk = (4=1)lim=[ f (1) + (L h) .+ (L (1-1)h)

[ ’ ’ “1)3Y
:3Iim1 12+(1+§j +(1+2.§j +..{1+u
- n n n

—3!@;%_1%{12+G)Z+2.§}+...+{12+((”‘r]1)3j2+2-(“2—1)-3ﬂ

1 3 2 2 3
=3lim= (12+n{ir}ies+12)+(ﬁ) {12+22+...+(n—1) }+2.ﬁ{1+2+...+(n—1)}}
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~3lim+ n+%{(“—1)(“)(2n—1)}+§{(n—1)(n)H
n—o0 n n 6 n 2

~3lim = n+%(1—1J(2—1j+6”_6
nenl 6 n n 2

= 3Iim{1+g[1—ij(2—i)+3—§}
n—>o0 6 n n n

=3[1+3+3]

=3[7]

I, =21 -(2)

Forl, = f xdx,

a=1b=4, andf (x)=x

_4-1.3

o, =(4—1)|im1[f (1)+ f (1+h)+...f (a+(n—1)h)]

n—ow n

=h

:3Iim1:1+(1+ h)+...+(1+(n—1)h)}

n~>oon
:3Iim1 1+(1+§j+...+{1+(n—1)§H
nawn_ n n

=3|im1_(1+1+.._.+1)+§(1+2+...+(n—1))}

n—w n times n

:3||m1 n+§{w}i|
n—® n 2

:3|iml 1+§(1—1ﬂ
nawn_ 2 n

== -(3)

From equations (2) and (3), we obtain
15 27

=1 -1,=21-—=—

1 2 2 2

5:
Jlllexdx
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Solution:

1 X
Let | =Le dx (1)
It is known that,

Here,a=-1b=1 andf (x)=¢"
_+1 2
n n

! =(1+1)1Lr[1%{f (112 ) 1122 (_“ <n—n1>2ﬂ

—2limY| et e(_l+%] + e(—m%} + ._,e[_“(”‘l)sj }

n—o N

~h

i 2 4 8 2
_2limi e‘1{1+e“+e“+e”+e( l)"H

N—o0 n

g

en

n—o N £

.[:(x+ezx)dx

Solution:
It is known that,

hitps:ibyjus.com
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I: f (X)dxz(b—a)!m%[f (a)+ f(a+h)++f(a+(n-1)h)] Wherehzb—na

Here,a=0,b=4, and f (x)=x+e*

p=20_4
n n
:»j:(x+e“)dx=(4—o)m%[f(o)+f(h)+f(2h)+...+f((n—1)h)]
_atim L[ 0 2n 2.2h B 2(n-1)h
_4lmn_(0+e)+(h+e )+(2h+e )+...+{(n I)h+e }}
e LT _ 2(n-1)h
_4!1@05_1+(h+e2h)+(2h+e4“)+...+{(n 1)h+e ﬂ
ot LT _ 2(n-1)h
_4!mﬁ_{h+2h+3h+...+(n 1)h}+(1+e2h+e4h+...+e )}
_ 1_ 2n _q
:4!]mﬁ_h{1+2+(n—1)}+(e62h—_1j:|
=4Iim£ (h(n_l)n)"'(ezzhhn_lJ:l
men| 2 e’ -1
~4lim? f.(”l)”{e:_lﬂ
n>on|n 2 2
i en -1
8
-1
_s(2)ratim A=Y
Nn—o0 §
en -1
§ 8
n
8_ X
_g, HEY (Iime ‘1:1j
8 x->0 X
:8+e8—1
2
:15+e8
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Exercise 7.9 Page: 338
1:
J._ll(x+1) dx
Solution:

Let | = fl(x +1)dx

.[(x+1)dx=)§+x: F(x)

By second fundamental theorem of calculus, we obtain
I = F(l)—F(—l)

-3
2 2
:1+1—£+1

2 2

=2

2:

o

Solution:
Let | :rldx

2 X
J‘%dx=log|x|: F(x)

By second fundamental theorem of calculus, we obtain
I =F(3)-F (2)

=log|3—log|2| = Iogg

3:
_[12(4x3 —5x% + 6x+9)dx

Solution:
Let | =I2(4x3—5x2+6x+9)dx
1

4 3 2
j(4x3 —5x2 +6x+9)dx =4(X—J—5£X—J GLX—J+9(X)
4 3 2
3
=x* —%-FSXZ +9x = F(x)

By second fundamental theorem of calculus, we obtain
I=F2)-F(@Q)
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5.(2)

| —{24'T+3(2)2+9(2)}{(1)4@+3(1)2+9(1)}

=(16—4—??+12+18j—(1—g+3+9j

=16—%0+12+18—1+%—3—9

_33-2

J.Ozsin 2xdx

Solution:

Let | :Ijsin 2xdx

'[sin 2xdx =(_COZS ZXJ =F(x)

By second fundamental theorem of calculus, we obtain

|=F(%J—F(o)

= —1 cosz(zj —cos0
2 4

-[0-1]

1

5:

_[05 cos 2xdx

Solution:

Let | = J? cos 2xdx
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jcos 2xdx = (sm22xj =F(x)
By second fundamental theorem of calculus, we obtain

IzF(%J—F(O)

“afl5) o

:%[sinﬁ—sin 0]

~~[0-0]=o0

6:
J'jexdx

Solution:
Let 1 = [ edx
h L €
jexdx =e* =F(x)
By second fundamental theorem of calculus, we obtain
| =F(5)-F(4)
—e°_¢t
=e'(e-1)

7:

_[E tan xdx

Solution:
Let | = _[Z tan xdx
0

jtan xdx =—log|cos x| = F ()
By second fundamental theorem of calculus, we obtain

|=F(%J—F(o)

+log|cos |

=—log

T
CoS —
4

=—log|—=|+loglll

1
J2
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= —Iog(Z)%

1
=—log?2
> g

8:

s
_[ 4 cosecxdx
6

Solution:
Let | = chosecxdx
6

_[cosecxdx = log|cosec x —cot x| = F(x)

By second fundamental theorem of calculus, we obtain

G

=log cosecZ —cotZ| - log
4 4

=log ﬁ—q—log‘Z—ﬁ‘

2-3

T T
COSGCE —cot —‘

=log

9:
d
[

Solution:

Let |=j01 dx

J1-x2
_[ o =sin™ x=F(x)
NS
By second fundamental theorem of calculus, we obtain
I =F(1)-F(0)
=sin™(1)—sin™(0)

20
2

NN
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10:
J‘l dx
01+ x>

Solution:

1 odx
Let|=j01+X2

dx a
=tan" =F(x
-[ 1+x° ()

By second fundamental theorem of calculus, we obtain
I=F(1)-F(0)

=tan™ (1)—tan™(0)

11:

J‘3 dx

2521

Solution 11:

3 dx
Lal:Lﬁ_l

dx 1 x—1
[-& _LiogXt
Xx*=1 2 X+1
By second fundamental theorem of calculus, we obtain

I =F (3) -F (2)
21
g 2+1

3 1
‘
3

—|—lo
3+1
_Iogl— log 1}
2 3

log E}
U2

~F ()

log

_Iog g‘—Io
- 4 g

NIFR NP NP N
I 1

12:

T
J‘OZ cos? xdx

Solution:
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Let | = J? cos? xdx

jcosz xdx = I(%j dx =§+ sm42x = %(x+ 5|n22x) =F(x)

By second fundamental theorem of calculus, we obtain

=z} ol
plaavatey

z+0—0—o}
2

13:
I3 xdx
25241

Solution:
Let I = X

2 x% 41

1 2 il
[ =gl =g et )=F

By second fundamental theorem of calculus, we obtain
I=F(@3)-F(2)

:%['09(“(3)2)—'09(“(2)2”
= %[Iog (10)—log(5)]

1 10) 1
=Zlog| = [==log 2
2 g(Sj 2 g

dx

14:
,[1 2X+3
05x% +1

Solution:
Let | =Il 2x+3 dx

05x% +1
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J-2x+3 __J- 2x+3
5 +1 5x? +1
_1 I10X+15
5x* +1
_1 J- 10x J‘ 3. dx
5x° +1 5X +1
I 10x 3_[
5X? +1 ( 1)
B 31 ;X
——|Og(5X +1) 5Itan I
NN
3
:glog(Sx +1)+Ttan (Jg)x
=F (x
By second fundamental theorem of calculus, we obtain
| =F (1) — F (0)

= {%Iog(5+1) +%tan1(ﬁ)}—{%log 2) +%tan1(0)}

=élogG+itan1\/§

N3

15:
_[: xe* dx

Solution:
1

Let | =_[ xe* dx
0

Put x? =t = 2xdx = dt
Asx—0,t—>0and as x >1t—>1

1e
I ZEJ.OEtdt
1 1
Ejetdt :Eet = F (t)

By second fundamental theorem of calculus, we obtain
I =F (1) -F(0)
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16:
'[1 5x?
0 X% +4x+3

Solution:
2 Bx?

Lot 1= [' 2o
1 X°+4x+3

Dividing 5x* by x*+4x+3, we obtain
|=T{5— ?Ox+15 }dx
1 X*+4X+3
20x+15
X2 +4x+3
Ox+15
+4x+3
20x +15

|=5*|1,Where Il—jﬁd (1)
X +4X+

2
_[ 5dx —
1

5x

I
—

s
s

Consider
Let 20x+15= Ai(x2 +4x+3)+ B
dx

=2Ax+(4A+B)

Equating the coefficients of x and constant term, we obtain
A=10and B=-25

Let x* +4x+3 =t

:>(2x+4)dx =dt

:|l=1oj —25[—— — 2

Xx+2-1
=10logt—-25| =lo
J {2 g(x+2—1ﬂ
2 1. (x+1\[
—_— 2 — — —
_[1OIog(x +4x+3)}1 Zs{zlog(HBﬂl

1, 3 1, 2
=[10log15-10log8(—25| =log=—=Ilog—
[ g g ] {2 g5 2 94}

= [10Iog(5><3)—10|og(4x 2)]—§[Iog3—logS—log 2+log4]

=[10log5+10log3-10log4—-10log 2]—2—25[I093—I0g5— log2+log4]

[10 + %} log5+ {—10 — 2—25} log4 + [10 — %} log3+ {—10 + 2—25} log2
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45 45 5 5
=—Ilog5=—Ilog4-—=log3+—log?2
2 g 2 g 2 g 2 J

Substituting the value of 11 in (1), we obtain

45 5 5 3
| =5—-| —log———=log—
{2 g4 2 92}

5 5 3
=5——|9log—-log—
5 o100 1003

17:

J'E(Zsec2 X+ X2+ 2) dx
Solution:

Let | :J'OZ(Zsec2 x+x3+2)dx
I(Zsecz x+x3+2)dx=2tan x+XZA+2x: F(x)

By second fundamental theorem of calculus, we obtain

IzF(%J—F(O)

= {Ztanz +1(£)4 + Z(ZJJ— (2tan0+0+0)}
4 4\ 4 4

Solution:
Let | ='f”(sin2§—cos2 zjdx
0 2 2

=—I” cos? 2 —sin? 2 | dx
0 2 2

= —_[0 cos xdx
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—j:cosxdx =—sinx = F(x)

By second fundamental theorem of calculus, we obtain
| =F(x)-F(0)

=-—Sinz +sin0
=0

0 x*+4

Solution:

26X+3
Let I =] T

dx:SJZZX—dex
X+

dx

6X+3
J‘x2+4

2X 1
=3 dx+3 d
J‘x2+4 o jx2+4 X

— 3log(x? + 4) +gtan‘lg —F(x)

By second fundamental theorem of calculus, we obtain
| = F(2) - F(0)

) 3, 42 O L
:{BIog(Z +4)+§tan (Ej}—{Slog(0+4)+§tan (Ej}

= 3I098+gtan‘11—3I0g4—gtan‘10
—3I098+§(£j—3log4—0
2\ 4

:3Iog[§j+3—”
4) 8

3z
=3log2+—
g 8

20:

i o . o7aX
J(xe +sm—jdx
0 4

Solution:
Let | =jl(xex+sinﬂ—xjdx
0 4
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TX
1 . 7TX d —CosT,
_[ (xeX +sm—)dx: xjexdx—j (—xjjexdx dx +
0 4 dx 4
4

4 X
= xe* —jexdx——com—
T 4

< 5 4 X
=xe*—-e ——0057rZ

T
=F(x)
By second fundamental theorem of calculus, we obtain
| =F (1) - F (0)

= [1.e1 —e! —icos E) —(O.e0 —e° —icos OJ
T 4 T

—e—e—i = +1+i
T \/E T
4 22

=14+ -N2
v T

Chose the correct answer in Exercises 21 and 22.

21:
J«ﬁ dx
1 14 x°

A~x
3

8.2~

C.

D. equals

B o8N

Solution:

.[13))((2 =tan™ x=F(x)

By second fundamental theorem of calculus, we obtain
3

[ T =F(B)-F@)

=tan"/3-tan""'1

_ Y/

"3 4

_ T

12

Hence, the correct Answer is D.
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Solution:

J‘ dx _ j dx
4+9x%° (2)2 + (3x)2
Put 3x—t :>3dx dt

'[(2 § 3 +t2

-F(

By second fundamental theorem of calculus, we obtain

2 dx 2
X _F[2)-F(
IO34+9x2 (3) ©

_lt an §§ —Etan‘lo
6 23/ 6

Hence, the correct Answer is C.
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Exercise 7.pT Page: 310

1:

_[1 2X dx
0x°+1

Solution:

r 2X dx

0x“+1

Let x> +1=t = 2xdx =dt
Whenx=0,t=1andwhenx=1,t=2
.Il X q l 2%

— dx
0x°+1 291t
1 2
=§[|09|t|]1
1
:E[IogZ—Iogl]
1
= Zlog2
2 od
2.

J‘Ea\/sinqﬁcos5 )

Solution:
Let

| :'ffa/sin¢coss¢d¢
Also, let sing =t = cos¢dg = dt

When ¢ =0,t=0 and when ¢=Z =1

> Wt
o= j:ﬁ(1—t2)2dt

|

= =+ —

3 11 7

154+42-132
231
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_&
231

3:

Ilsin‘l( 2X2de
0 1+x

Solution:

Letlzrsin‘1 2x dx
0 1+ X2

Also, let x = tanf = dx = sec? 6 dO

When x =0, 0= 0 and when x = 1, 9:%

T ( 2tan @

| =[4sin?| 2
IO 1+tan? @

)sec2 6de
= _|7$in’1 (sin 20)sec’ 9d6

0
- joz 26.sec? 0dO

=2j19.sec2 0de
0

Taking 0 as first function and sec? 0 as second function and integrating by parts, we obtain

| :Z[QIsecz Hd@—j{(%ﬁ)jsecz eda}de}

- 2[9tan 60— [tan edef

T
4

0

= 2[ #tan 6+ log|cos HHO%

=2/ ZtanZ +log cos£’ —Iog|coso|}
4 4 4

=2:%+Iog(%j—logl}

= 2:%—%Iog 2}

:%—Iogz
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J: XN/ X+ 2 (Put x+2:t2)

Solution:

IOZ X/ X + 2dx

Letx +2=t>= dx =2t dt
Whenx:O,tzﬁandwhenxzz,tzz

o [ aee2de= [ (7 - 2N 2
| 16(2+2)

_aF (2o _ f‘_.‘!f'-"~ .
.._[‘!{_r ..}dr_z[ﬁ 3‘. -

h 1652 (V2 +1)

15

5:

. .

Z sinx
IZ—de
0 14 c0s” X

Solution:

. .

2 sinx
2% gy
0 1+cos” X

Letcos x =t = —sinx dx = dt

When x =0, t =1 and when x:%,t:O

:IZ sin x _ o dt
0 1+c0s? X 11+t?
=—[tan*1t]f

= —[tan*1 O—tan’ll]

+4

z
4
2 dX

0 X+4-x°

Solution:
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J‘Z dx _IZ dx
O X+4-x* T —(x*—x-4)
:J‘Z dx
" x2—x+1—1—4j
4
:J-z ] dx
0 ( 1)2 17}
J— X_i —_
i 2 4
:,[2 dx

Let x-% =1t so dx=dt

when x=0, t:-% and when x=2, t:g

[2 dx _ %l dt2
ET

N w

\/_1
3 '\/_-i-l
\/_+3 V17 +1
f 3 71
(17 +3+417
9_17+3—4\/1_7

20+ 417

| 20-4417
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5+\/1_7
517

(5437547

25-17

'25+17+10\/1_7}

1
J17
1
17
1
17 8
1
J17
1
7

42 +1017 J

8

21+5\17 j

4

J‘l dx
1x% 42X +5

Solution:

J‘l dx :J‘1 dx :.[1 dx
A2 42X+5 L +2x+)+4 T 1(x+1)7 +(2)?
Letx+1=t=dx=dt

Whenx=-1,t=0and whenx=1,t=2

Jl dx _Iz dx
A(X+1)2+ (27 otP+2?

2
=Ftan‘1 i}
2 2],

:ltan’ll—ltan‘lo
2 2

_l(z]_z

2\ 4 8

8:
P2k oo
1\ x 2X

Solution:

[[E- oo
1\ x 2X

Let 2x =t = 2dx = dt
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Whenx=1,t=2andwhenx=2,t=4
f[l—i%]éwx:lf(g_%jém
X 2X 272t t
La%:MQ

Then,f '(t):—1

t2
:EG_éJmﬁzfuaw4(mém

=[e'T O

fed]
t 2

Chose the correct answer in Exercises 21 and 22.
9:

1

. O |
The value of the integral jl—4dx is
3 X
3

OoOw>
rWOo o

Solution:

X—x°)3
Let Izﬁ( ) dx
3
Also, let x =sind=dx =cosddé@

When x=1,9=sin‘1(1j and when x=1, o==
3 3 2
1

z - i 3 5
= :_[2 . (smo. ‘Zm 9’ cos0do
sin*(—) sin* @
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= (sin 0)% (1-sin? 49);

B J.sinl@ sin* @

cos@do

0s0do

:j’; (sin 6’)% (cos&)g .
sin| = sin* @

iﬂ@ sin® @sin? 6

0s0do

j” (sin 6’)% (cos 49)§ .

5

a

= F M cosec’0do

") (sinoye

z 5

= j ?_ﬁ(cot 6)3 cosec’dd6
sin g

Let cotd =t = —cosec? 6 dO= dt

When 6’=sin‘1(%),t = 24/2 and when 9:%,t=o

5
AR LI
o= Izﬁ(t)dt

3],

=—g{—(2\/§)§}

0

22

=§Uﬂ
8
=3x2
=6
Hence, the correct Answer is A.

10:
If f(x)z.[oxtsintdt, then f '(x) is

A. cos X + X sin X
B. x sin x
C. xcos x
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D. sin X + X cos X

Solution:
f(x)= | tsintdt
Integrating by parts, we obtain

f (x) :tfoxsintdt—ﬁ{(%t}jsintdt}dt
=[t(—cost) ] —jox(—cott)dt

=[~tcost +sint]’

= —XCO0S X +5In X

= f'(x) =—[{x(—sin X)}+cos x]+cosx
= XSiN X —COS X+ COS X

=XSin X
Hence, the correct Answer is B.
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Exercise 7.p1 Page: 317

1:

joz cos? xdx

Solution:
| = IOZ cos? xdx (1)
B z o7 0 o h
=1 _.[Ozcos (Z—Xde (_[0 f(x)dx= ) f(a x)dx)
=1 =Iozsin2xdx -(2)

Adding (1) and (2), we obtain

2] = joz (sin2 X + C0S? x)dx

=21 =j021.dx
=21 =[x]2
—21="

2

T
==

4
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dx

.[ sm
\/sm X +\/COSX

Solution:
SInX dx

.[ Sin
0 /sin x ++/cos x

Let =2 Sinx = (1)

\Jsinx + COS X

/sm ——x ) .
_J'O dx (jo f(x)dx=| f(a—x)dx)
\/sm(z—x) (2 xj

dx Q)

- J Jeosx
JCOS X ++/sin x
Adding (1) and (2), we obtain

9] = J‘ SInX+\/COSXdX
\/sm X 4+4/C0S X

—}E.Fz
-

I

— ¥

3:
3
z in2
J-2 sin? xdx dx

0 3 3
sin2 x4 co0s? x

Solution:
3

Let | =J.02de (1)

sin2 x+cos? X
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= | =_[072r " (Z_Xj dx (_[Oa f (x)dx:jo61 f (a—x)dx)

3 3
sin? [72[ - xj +C0s2 (72[ - x)

3
4

z 2
s I ZJ‘OZ%dX (2)
sin2 x+cos? X
Adding (1) and (2), we obtain
3 3
T Qin2 2
1 = [ SINT+COS" X g,

0 3 3
Sin2 x4 c0s? X

=2l = J?l.dx

=2l =[x]%

0

=2 =

NN

=1==
4

4:

V4 5
Z  cos’ xdx
2 X

0 sin® X +c0s° X

Solution:

V4 5
Z oS’ xdx
Let | =|2———————————dx (1
-[0 sin® x+cos”® X @)

~1-[: COSS(Z_X) dx (j:f(x)dXZ Oaf(a—x)dx)

° sin® (7[— x)+cos5 [”— xj
2 2

Z sin®x
=>l=|2—dx (2
-[0 sin® X +cos’ X 2)
Adding (1) and (2), we obtain
T oind 5
ol :J-Zs!n5x+cos5 de
0 sin” X+C0S> X

=2l = J?l.dx

=2l =[x]§
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:>2I=z
2

=1 _Z
4
5:

5
I |x+2|dx
-5

Solution:
Let | =I5|x+2|dx
-5
It can be seen that (x +2) <0on[-5, 2] and (x +2) >0 on [-2, 5].
-2 5
o =j_5 —(x+2)dx+j_2(x+2)dx

X c IR :
| =—] —+2X| +| —+2X
2 -5 2 -2

= (-5) (5 (-2
= T+2(—2)—T—2(—5)}+{T+2(5)—T—2(—2)

=— 2—4—2—;+10}+{2—25+10—2+4}

=—2+4+§—10+§+10—2+4
2 2

=29

6:

8

j |x —5ldx

2
Solution:

8
Let | = [ |x—5jdx
It can be seen that (x —5)<0on|[2, 5] and (x —5)>0on [5, §].

I :E—(X—S)dXJrI:(x—S)dx (J': f(x) =E f (x)+'|‘cb f (x))

2 5 2 8
:—{X——Sx} {X——Sx}

2 2 2 5
:—{2—25—25—2+10}+[32—4O—%+25}

=9
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7.

.[:x(l—x)” dx

Solution:

Let | =j§x(1—x)" dx

1= (1-x)(1-(1-x))" dx

= [ 2= (x)" ox

[

{ M} (ff(x)dx= Oaf(a—x)dx)

n+l n+2

|ram
(n+2 —(n+1)
(n +1)(n+2)

(n +1)(n+2)

8:
I04 log (1+tan x)dx

Solution:

Let | :J'Ozlog(l+tan X ) dx (1)

. _ . T

o __[04 Iog{lﬂan(z—xﬂdx (I (x)dx = j a—x dx)

T
z tan ——tan x
:>|=j04|og 1+—4 Ui
1+tan%tanx

= [41 d
= -[0 09(1+tanx) X

== J'OZ log 2dx—J'OZ log (1-+tan x) dx
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= | :_[Ojlogde—l [ From(1)]
=2l :[xlogz]O%

21 =Z10g2
=3 7109

T
=l ==log2
3 g

9.

IOZ x\/ﬂdx

Solution 9:

Let | = joz x~/2 — xdx

I ='[02(2—x)\/§dx (J'Oa f (x)dx='f0a f (a—x)dx)
=_[02{2x; —xg}dx

r 2

3 5

:&/E 82

3 5

402 -24\2

15

162

15

10:

_[02 (2logsin x —logsin 2x) dx

hitps:ibyjus.com
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Solution:

T

Let | :J?(Zlogsin x —logsin 2x)dx

= | =I§{2Iogsin x—log (2sin xcos x)} dx

=1 =J'(:2[{2Iogsin x —logsin x—log cos x—log 2}dx
=1 =J'(:2[{Iogsin x—log cos x—log 2} dx (1)
It is known that, (J: f(x)dx= Joa f (a—x)dx)

= =If{logcosx—logsin x—log 2} dx -(2)
Adding (1) and (2), we obtain

21 =If(—|092—|092)dx

— 21 =—2log 2]051.dx

VA
| =—log2| —
D H
:>I=£(—Iogz)
2
:I—Z{Iogl}
2 2
:>I—zlog1
2 "2
11:

T

2 ain?
J'_i,,sm xdx
2
Solution:

Let | :J._E,,sin2 xdx
2

As sin? (—x) = (sin (—x))? = (—sin x)? = sin? X, therefore, sin? x is an even function.
It is known that if f(x) is an even function, then f f(x)dx= ZIOa f (x)dx

| = 2_[055in2 xdx

_ ZF 1-cos 2x dx
o 2

hittps:/byjus.com
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wm

(1 cos 2x) dx

0

o)

z
2

12:
In xdx
0 1+sinx

Solution:

= Xxdx
Let | =] o (1)
(7%

0 1+sin(z — X)

dx ( [ fo0dx= jo”f(a—x)dx)

== —)dx (2)

Adding (1) and (2), we obtain
21 :IO” G

x (1-sinx)
=2l= 7[-[0 (1+sinx)(1-sinx)

Il smx
0 cos®x

=21 =

=2l = ﬂ.[o sec? X — tan xsec x}dx

=2I =7r[2]
=l=x
13:

T
J‘Z,,sin7 xdx
2

Solution:
Let | =.[_72;sin7 xdx (1)
2

As sin’ (—x) = (sin (—x))’ = (—sin x)” = —sin’ X, therefore, sin? x is an odd function.

It is known that, if f(x) is an odd function, then I dx 0

hittps:/byjus.com
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V4
o :_..Zﬂsin7 xdx =0
2

14:
2 5
jo cos” xdx

Solution:

Let | =L2ﬂ oS> Xdx (1)

cos® (277 —x)=cos° x

It is known that,

[ £ ()dx=2["f (x)x, iff (2a—x)= f(x)
=0if f(2a—x)=—f(x)

= ZI:cossxdx

=1=2(0)=0 [cos’(z—X)=—cos’X]

15:
I’z’ Sin X — CoS X
0 145SIiNnXCOoS X

dx

Solution:

Let | = [2 T2 %y (1)
0 1+sIn XCos X

q T T
Lz SINf ——=X|—C0S| ——X
2 (2 j (2 j d

j|:j02 e p X I:f(X)dXZOaf(a—x)dx
1+S|n(2—xjcos(2—xj ( )

. .

2 €0SX—SIn X

=1 :IZ—_ dx -(2)
0 14SINn XCOS X

Adding (1) and (2), we obtain
z 0

:>2| :IE_—dX
0 1+4SINn XCOS X

=1=0

16:

IO log (1-+cos x) dx

hittps:/byjus.com
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Solution:
Let | =Ioﬂlog(1+cos X) dx (1)
= | :J‘O”Iog (1+cos(z—x))dx (j: f (x)dx=J‘0a f (a—x)dx)
= | :Ioﬁlog(l—cosx)dx .(2)

Adding (1) and (2), we obtain

21 =_|?{Iog (1-cosx)+log(1-cos x)}dx
=2l = J: log (1 cos” x) dx

=2l =J.:Iogsin2 xdx

=2l =2_[:Iogsin xdx

= | =_[0”Iogsinxdx -(3)
sin (1 — X) = sin X

o :ZIOZIogsinxdx .. (4)

z . T z
== 2j02 Iogsm(g— xjdx = ZJ'OZ logcosxdx ...(5)
Adding (4) and (5), we obtain

2l = 2_[05 (logsin x + log cos x) dx

T

=1 :J'f(logsin x+log cos x+log 2—log 2) dx

== J?(Iog 2sin xcos x—log 2)dx
== J‘OE logsin 2xdx—_|.0E log 2dx

Let 2x =t = 2dx = dt
Whenx=0,t=0and whenx=n/2,t=n

1~ . V4
o :EJ-O Iogsmtdt—zlogz

:I:l—zlogZ
2 2
I Via
=—=—-—log?2
2 2 J
=1 =-rxlog2

17:
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. x
.fo mdx
Solution:
Let | =j:%dx ()

It is known that, (I (x)dx = I a-— xdx)

_e ~a-x
1= N -(2)

Adding (1) and (2), we obtain
. Jxafax
o Tridax

=21 =j01.dx
=21 =[X]Z

=21 =

a
===
2

18:

J‘:|x—]4dx

Solution:
4
I =_[O|x—]4dx
It can be seen that, (x — 1) <Owhen0<x<1land (x—1)>0when1<x<4

1 =[x+ [ x-gox (Lr00=[r o0+ ¢ )

I =Jj—(x—1)dx+j§(x—1)dx

1 [x )
el
2 0 2 1

n%
_1_14_&_4_&_}_1

T2 2 2

=1—1+8—4—1+1
2 2

=5



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m !?LY‘JLQ'E NCERT Solutions for Class 12 Maths Chapter 7- Integrals
19:
Show that j: f(x)g(x)dx=2 joa f (x)dx, if f and g are defined as f(x) = f(a — x) and g (x) + g
(a-x)=4
Solution:
Let ["f(x)g(x)ax  ..(2)
:Ioaf(a—x)g(a—x)dx (Ioaf(x)dx= :f(a—x)dx)
=[f(x)g(a-xd  ..(2)

Adding (1) and (2), we obtain

21 :Ioa{f (x)g(x)+ f(x)g(a—x)}dx

=2l =Ioa f(x){g(x)+g(a—x)}dx

=2l ='[:f(x)><4dx [9(x)+g(a—x)=4]
=3 :Z'f:f(x)dx

Chose the correct answer in Exercises 20 and 21.

20:

The value of ﬁ(x3+xcosx+tan5x+1)dx is
-

0o w>
~ 3 N o

Solution:

Let .[_;l(x3 +XCOS X +tan® x+1) dx
2

T T T V1
=1 =I2” x3dx +j 2 cos Xdx +I 2_tan® xdx +_[ 2 1.dx
2 2 2 2

It is known that if f (x ) is an even function, then fa f(x)dx= ZI: f (x)dx

if f(x)isan odd function, then fa f(x)dx=0

and | =0+0+0+2_|.051dx
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=2[x]?

27

T2

=7

Hence, the correct Answer is C.

21:
The value of IZ(dex S
0\ 4+3cosx
A. 2
B3
4
C.0
D.-2
Solution:
Let|= |2 A+3sinX ) gy (D)
0\ 4+3cosx
B 4+35in(ﬂ—xj
= =_[02 ~ dx (IO f(x)dx=jO f(a—x)dx)
4+3c0s| ——X
2
Z 4+ 3Cc0s X
| =|2log] ——— |dx (2
- IO g(4+35inxj ( )

Adding (1) and (2), we obtain
21=2 Iog(4+33lnxj+log(4+3c95xj .
0 4 +3c0s X 4+ 3sin X

”(4+3sin X 4+3cosx)d
=2l =_[2 X - X
0{4+3cosx 4+3sinx

= 2| =j05|og1dx

= 2| :IEde

=1=0
Hence, the correct Answer is C.
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Miscellaneous Exercise on Chapter 7 Page: 352
1:
Integrate 3
X=X
Solution:
11 1
x=x* x(1-x)  x(1-x)(1+x)
LA B _C

x(1-x)(1+x) x (1-x) 1+X
=1=A(1-x*)+Bx(1+x)+Cx(1-x)

=1=A—Ax* + Bx+ Bx* +Cx—Cx’
Equating the coefficients of x2, X, and constant term, we obtain

-A+B-C=0
B+C=0

A=1

On solving these equations, we obtain

A=l le, andC:—1
2 2

From equation (1), we obtain

1 1,1 48
X(1-x)1+x) x 2(1-x) 2(1+x)
1 1 1 1 1 1
g Prommrore Ll LT o o

=log|x —% log|(1-x)| —% log|(1+x)|

=log|x|—log (1—x)% —log|(1+ x)%
=log lx T ‘+C
(1-x)2 (1+x)2
) 1
X 2
= log (1_)(2 +C
1 X2
=§Iog = +C
2.
Integrate 1
\/x+a+\/(x+b)
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Solution:
1 _ 1 x«/x+a—»\/x+b
\/x+a+\/(x+b) Ix+a+x+b x+a—-x+b
_Jx+a-+x+b
- (x+a)—(x—b)
(«/x+a—\/x+b)
B a—b

:Ix/x+a+1\/(x+b)dxz aibj(m_m)dx

3

1 [(x+a)z (x+h)
@) 3 3
2 2

3
2

Integrate ;2 {Hint: xzﬂ

Solution:
1
XaJax — x?

a

Letx:%:dx:—t—zdh

:Iﬁm:ja\/a.:_(a)z

t t

1 1
=—j§. T dt

t t?

1 1
i
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Integrate

Solution:
1
3
X (X" +1)*
Multiplying and dividing by x3, we obtain
=3
X X+
3 2,,-3
X2x2(x* +1) XX
-3

(x4 +1)4

o)
A%

1 1
= _x5 (1+—4j
1 dt

Let %:t:——sdx:dt:—sdx:——
X X X

4
3
1 1 1)+
S| ——————dx= 1 dx
Ixz(x4+1)i '[X (erj

ol

X

><m| =

1
_ 1 (1+1t)s ic
a1
4

hitps:ibyjus.com
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5:
Integrate P
X2 +x3
1 1
Hint:——— = : Putx = t®
X2 +x3 x3[1+x6j
Solution:
Let x =t°® = dx = 6t°dt
6t°
Ix1’2+x _It3
_J‘ 6t°
t?( 1+t
3
=6j L

On dividing, we obtain

J-%dx=6j{(t2—t+l)—ﬁ}dt

X2 +x3

g

1 1 1

1
=2x2 —3x3 +6x° —6Iog[1+x6j+c

1 1 1
=2\/§—3x3+6x6—6log(1—x6j+c
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Integrate ———
: (x+1)(x2 +9)
Solution:
Let 5X _ A 4 Bx+C (1)

(x+1)(x*+9) (x+1) (x*+9)
=5x= A(x2 +9)+(BX+C)(X+1)

= 5x=Ax* +9A+Bx* + Bx+Cx+C
Equating the coefficients of x2, x, and constant term, we obtain
A+B=0
B+C=5
9A+C=0
On solving these equations, we obtain
Az—l, le,and C :g
2 2 2
From equation (1), we obtain
x 9
5x -1 5 2
+9

(x+1)(x2 +9) 2(x+1) +(

)
B -1 (x+9)
-[(x+1 X2 +9 I{ x+1 x +9)}dx

X 9 1
_—Elog|x+]1+§j—x2 +9dx+§j—x2 +9dx

1 1, 2x 9
=—§|Og|X+1|+—Ide+—J-X2+9

1 4 X
:—Elog|x+ﬂ+—log|x +9|+— ~tan 1§

=—%Iog|x+ﬂ+zlog(x2+9)+gtan‘l§+c

7:

sin X
Integrate ——
sin(x—a)

Solution:

sin X
sin(x—a)
Letx—a=t=>dx=dt

hittps:/byjus.com
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.[ sin x i J-sin(t+a)dt

sin(x—a) B sint

dt

:Isintcosa+costsina
sint
=_[(cosa+cottsina)dt

=tcosa+sinaloglsint|+C,
=(x—a)cosa+sinaloglsin(x—a)|+C,
= xcosa+sinalog|sin(x—a)|—acosa+C,

=sinaloglsin(x—a)|+xcosa+C

8:
Slogx e4Iog><

Integrate —emogx e

Solution:
e5Iogx _e4logx e4|°gx <e|OgX _1)

e3Iogx _e2Iogx = ezlogx (elogx _1)

2logx

=€

2

— eIogx
= X2

e5Iogx _e4logx

X3
dx:J'xzdx:E+C

e3Iog X e2logx

9:
X
Integrate _ oA
J4—-sin? x
Solution:
COS X

J4—-sin? x
Let sin X =t = cos x dx = dt
COS X

= dx = at
'[\/4—sin2x I\/(Z)Z—(t)z

= sin‘l(%j+c

= sin‘l(—S'g X)+C

hittps:/byjus.com
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10:
sin® x —cos® x
Integrate — >
1-2sIn“ XC0s“ X
Solution:

sinx—cos®x (sin* x+cos* x)(sin* x - cos* x)

1-2sin? xcos® x 1—2sin? X + cos® X
(sin4 X + cos" x)(sin2 X + C0S> x)(sin2 X — COS> x)

1-2sin? x + cos? x
) (sin4 X + Cos’ x)(sin2 X — Cos’ x)

1-2sin? x + cos? x
B —(sin4 X +cos* x)(cos2 X —sin’ x)

(sin4 X +cos’ x)
=—C0S 2X

sm2x+c

. I sin® x—cos® x

dx =|—cos2xdx =—
1—2sin® xcos® x I

11:
1

cos(x+a)cos(x+b)

Integrate

Solution:
1

cos(x+a)cos(x+b)

Multiplying and dividing by sin (a — b), we obtain.

1 sin(a-b) }

sin(a—b)| cos(x+a)cos(x+b)

1 _sin[(x+a)—(x+b)]}

B sin(a—b)| cos(x+a)cos(x+h)

N—"

_ 1 _sin(x+a).cos(x+b)—cos(x+a)sin(x+b)}
sin(a—b)| cos(x+a)cos(x+b)

_ 1 _sin(x+a)_sin(x+b)}
sin(a—b)| cos(x+a) cos(x+b)

—# an(xXx+a)—tan( x+
_sin(a—b)[t ( ) t ( b):l

hittps:/byjus.com
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1 1
J-cos(x+a)cos(x+b) dX_sin(a—b)

I[tan(x+a)—tan(x+b)] dx

=Wl_b)[—log |cos(x+a)|+log|cos(x+b)[]+C

1 |cos
=— log
sm(a b) ‘cos

%+C

12:

3

Integrate
1-x8

Solution:

X3

J1-x°

Let x* =t = 4x3 dx = dt

:I—d ==

il

:lsin‘ t+C
4

:%sinl(x4)+C

13:

X

(1+ e* )e(Z +ex)

Integrate

Solution:

X

e
(1+ex)(2+ex)
Lete*=t = e*dx =dt

e* dt

:I(1+ex)(2+ex)dx =J-(t+1)(t+2)

ety s

=log|t+1]—log|t+2|+C
t+1
t+2

+C

=log|—
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=log 1+ex +C
2+e

14:
Integrate

I e +4)
Solution:

1 _ Ax+B  Cx+D

TDe)(¢+a) (1) (¢4
:>1:(Ax+ B)(x2 +4)+(Cx+ D)(x2 +1)

=1=AX+4Ax+Bx* +4B+Cx*+Cx+Dx*+D
Equating the coefficients of x3, X, X, and constant term, we obtain

A+C=0

B+D=0

4A+C=0

4B+D=1

On solving these equations, we obtain
1 1

A=0,B==,C=0and D=-=
3 3

From equation (1), we obtain
1 1 1

(x2 +1)(X2 +4) 3(x2 +1) 3(x2 +4)

1 1 1 | 1 1 |
-[(x2+1)(x2+4) OIX:g-[x2+1 X_§Ix2+4 ¢
:%tan‘lx—%.%tan‘lg+c

:ltan’lx—ltan‘1§+c
3 6 2

15:
Integrate cos® xe'®¢*"*

Solution:

cos® xe'9"™ = cos® x x sin X
Letcosx=t= —sinx dx=dt

= Icos3 X9 *gx = _[ cos® xsin xdx

:—jt3dx

hittps:/byjus.com
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16:
Integrate €**(x* +1)7l

Solution:

3
e3Iogx(x4 +1)71 _ elogx3 (X4 +1)’l _ (X4X 1)

+
Let X* +1=t = 4x3dx = dt
:>J'e3'°gx :(x4 +1)_l dx=J‘ﬁdx

+

_lpdt
4t
=%Iog|t|+c

:%Iog‘x4+1‘+c

=%Iog(x4 +1)+C

17:
Integrate f'(ax+b)|[ f (aX+b):|n

Solution:
f'(ax+b)[ f (ax+b)]’
Let f(ax+b)=t=af (ax+b)dx=dt

= [ f'(ax+b)[ f (ax+b)] dx:%jt“dt

_l tn+1
ajn+1

1 n+l
a1 (f(ax+b)) +C

N—

18:

hitps:ibyjus.com
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Integrate

\/sins xsin(x+a)

Solution:
1 ~ 1
- 3 - - - 3 - -
\/sm xsm(x+a) \/sm x(smx005a+cosxsma)
B 1
Jsin® xcos & +sin® xcos xsin o
B 1
=— :
sin? x+/CoS ¢ + cot Xsin &
cosec?x

Jcosa +cot xsin «
Let cos« +cot xsina =t = —cosec?xsin adx = dt
1 cosec’x

dx = dx.
J\/sin3xsin(x+a) ‘[x/COSa+COtXSina

smaj
[2{}0

_ 1 [2\/c05a +cot xsin a]+C
sina

-2 cos Xsin ¢
=—— Jcosa+———+C
sina sin X

sma

+C

=2 \/sin XCOS & +COS XSin &
sina sin x
—2 [sin(x+a)

=— - +C
sina sin x

19:
sint/x —cost/x .

sin?/x +costx

Integrate €[0,1]

Solution:
sin\x —cos /X
Let | :J — ——=ax
SiN"" /X 4+ C0S~ \/x

It is known that, sin”* /X +cos*/x :%

hittps:/byjus.com
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(72[ —cos /X j —cos X

:>I:_[ = dx
2

2¢(x

== || =-2cos™x |dx
ﬁI(Z Vx

_ 2 4 -1

=— Ej.l.dx—;jcos ﬁdx

= x—ij‘cos’lx/;dx -1

T
Let I, :jcos’lﬁdx

Also. let /x =t = dx = 2t dt
=1, = ZICOS’%.t dt

=2 cos‘lt—— —dt
{ IJlt 2 }
=t?cost+

i

1-t? —1
J1- t2
1
=t?cos*t— [1-t3dt+ dt
vl

2c0s” t——xll tz——sm t+sin't

=t° cos’lt—l 1-t2 +Esin‘1t
2 2

N—

N—"

=t?cos 't — J'

From equation (1), we obtain

I =x—£{t2 cos‘lt—1 1-t2 +lsin‘1t}
T 2 2

= x—i xcoslﬁ—g\/l—x +%Sinl \/;}

i ’ 2
_x-2 x(z—sin‘lﬁ)— X=X ZsintJx
T 2 2 2

4x . 2 2 .
= x—2X+Zsin T X + Ex—x2 = Zsintx
T T

T

=—x+£[(2x—1)sin’1 &}LE\/X—XZ +C
T T
= 2(2)(_1)sin‘l x+g«/x—x2 -x+C

T T

hittps:/byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m BYJU'S NCERT Solutions for Class 12 Maths Chapter 7- Integrals

The Learning App

20:
1-x
1+«/7

Integrate

Solution:
1-x
1+\/7

Let x =cos?* @ = dx=-2sindcosHdé
| = ‘/1_(:056 (—2sin@cos@)do
1+cos@

2 sin260do@

| = dx

:—Itan%.Zsin&costH

.0
sin—

=—2j—2[23ingcosgjcosed9
o 2 2
cos

=—4Isinzgcosed0
2

= —4_[sin2 Q.(Zcos2 9_ jde
2 2

= —4j 2sin? Qcosz g—sinz dee
2 2 2
= —8J‘sin2 Q.cos2 gd9+4jsin2 Qda
2 2 2
= —2.|‘sin2 0d9+4jsin2gd9
2

1-cos26 1-cosé
=—2j(Tjde+4j ,——do

_ Q_smze w4 Q_sme ‘C
2 4 2 2

sin 26

=-0+ +20-2sin@+C

sin 260

=0+ +2sin@+C

2sindcos @
+—

=0 —-2sin@+C

hittps:/byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m BYJU'S NCERT Solutions for Class 12 Maths Chapter 7- Integrals

The Learning App
— 0 +1—cos? 6.c0s 9 —2J1—cos? @ +C
—cos X+ - xx—2y1-x+C

=-2J1-x +cos™ x+,fx(1—x)+C
= 21— x+cos T x+x=x2 +C

21:
2+sin2x
e

Integrate
1+ cos2x

Solution:
= J-(2+sin 2xjex
1+cos2x
_ I(2+25in X COS xjex
2c0s° X

1+sm X COS X
cos? x

sec X+tan X)%

Let f(x)=tanx= f'(x)=sec’x
:j(f (x)+ f(x))e"dx

=e*f (x)+C

=e“tanx+C

22:

2
Integrate X+2—X+1
(x+1)"(x+2)

Solution:
X2 +x+1 A N B N C 1)
(x+1)"(x+2) (x+1) (x+1)" (x+2) )
:>x2+x+l:A(x+1)(x+2)+B(x+2)+C(x2+2x+1)

=X+ X+1= A(x2 +3x+2)+ B(x+2)+C(x2 +2x+1)
= X" +X+1=(A+C)x*+(3A+B+2C)x+(2A+2B+C)
Equating the coefficients of x?, x and constant term, we obtain

A+C=1
3A+B+2C=1
2A+2B+C=1
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On solving these equations, we obtain
A=-2B=1,andC=3
From equation (1), we obtain

X2+ x+1 _ 2 3 1
(x+1)"(x+2) (x+1) (x+2) (x+1)

2
IX+2—)(+1dx=—2 idx+3j. 1 ox+ %dx
(x+1)"(x+2) X+1 (x+2) (x+1)
:—2Iog|x+]4+3Iog|x+2|—(xil)+C
23:
Integrate tan™* 1-x

1+x

Solution:

| = tan™? ll—_x
1+x

Let Xx=cos@ = dx=-sin6d@

| = .[tan‘l‘ ’1_(:056 —(singdo)
1+cos@

20

2sin
:—J'tan‘l t%’sin 6deo
2cos’

2
= —J‘tan‘l tang.sin odo

:—ljasined&
2

1
:—5[0.(—0059)—I1.(—c056)de}
:—%[—Gcose+sim9]
=+10c030—15in0

2 2
:lcos‘1 x.x—1 1-x?+C

2 2

_Xeos oL imx 4C
2 2

:%(xcoslx—»\ll—xz)+c
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24:

\/m[log(x2 +1)—2log X]

X4

Integrate

Solution:

\,/m[log(x2 +1) 2log x} NN

x* x*

(]

[Iog(x +1)~log xz’]

X2

Let l+i—t:>—dx dt

I_I Jl?log(u—j
:—E_Nflogtdt

1.1
__—|t2
= zjt Jogtdt

Integrating by parts, we obtain

| =—%{Iogt.jti.dt—{(%Iogtjjtidt}dt}

3 3
1 t2 .1 t2
L 2 2
1[2.2 2.1
=—=| Zt2logt—= | t2dt
2|3 g 3I }
3 3
_ 1 gtzlogt 4 }
2|3
1.2 2.3

= —ZtZlogt+=t2
30 9Ty

1.2 2
=—=t?|logt—-—=
3¢ oot 5]
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3
1 1) 1) 2
=—=|1+= | |log|1+= |-= |+C
3[ xz}{ g( ij 3}
25:
Ja;rex(l—smxjdx
3 1-cosx
Solution:
I :j,’,rex(l_smxjdx
5 \1-cosx

. X X
1-2sin—cos—

:jﬁex 2X 2 dx
2 2sin® =
2
2 X
;[ cosec” —

:J‘ﬁ 2 ot |ax
> 2 2

Let f(x):—cotg

= f '(X)=—(—lcosec2 5j=lcosec25
2 2) 2 2

b= [rer (F(x)+ F(x))x

2

= e f(x)dx |,

—_|emcotZ—ez.cotZ
2 4

=_ e”.O—ez.l}

26:

T

4 Sin X Cos X
Ji o
0 cos* x+sin® x

Solution:
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Let | = [+ STXOB% gy
0 cos*x+sin*x
(sin xcos x)
z a4
—1=(= cos* x dx
jo (cos“x+sin4x)
cos* x
K3 2
IZJ-4tanxse<i de
0 1+tan™ X
Let tan® x =t = 2tan xsec® xdx = dt
When x =0, t = 0 and when x:%,tzl
_l 1 dt
2901412
~Llant]
_EI: an :'o
= i[tanflltan’1 O]
2
_im
21 4
_r
8
27:
J-’; cos” xdx
0 cos® X +4sin’ X
Solution:
K4 2
et 1=[7 O X gy
0 cOS” X+4sIn® X
z cos? x
=1=]2 dx
IO coszx+4(1—cos2 x)
L=z cos’ X
0 cos® X+4—4c0s? X
_ z _ 2
:>|:_1 5 24 3cosx2 dx
3 70 cos® x+4—4cos” X
_ A 2 z
iAo s 4,
3 70 4-3cos” X 370 4-3cos” X
_1 .= r 2
:>|:_1 2 1dx 17 4sec™x

— . X
37 370 4sec” x—3
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V4 i 2
= | =_—1[x]05+1 2 45602 X dx
3 3% 4(1+tan”x)-3
K 2
S (1)
6 370 1+4tan°Xx
Consider, _[ ﬂd
1+4tan® x

Let 2 tanx = t = 2sec®xdx = dt

When x =0, t =0 and when x = %,t:oo

.[Z 2sec’x o _ (- dt
0 1+4tan®x 0 14t

Therefore, from (1), we obtain

T 2 T T
|l=—"4+= —-=
6 3[2} 3 6 6

I Zsin X+COSX

6 \/sm 2X

Solution:
Sin X+ CoS X
Let | = |3 —————dXx
IG Jsin 2x
o =j,,3(sm x+cosx)dx
5 \J—(—sin2x)
:>|=I;r§ Sin X 4+ Cos X dx

5 \/—(—1+1— 2sincosx)

(sinx+cosx) d

\fl—(sinz X Cos? X — 2sin X cos x)
Z (sinx+cosx)dx

I_ 3
\fl sinx— cosx)

Let (sinx—cosx)=t=(sinx+cosx)dx = dt
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when x=%,t:[1_£/§J and when x = %t:(\/_sT_lj
B gt
I =, 2
R
=1=|2
-[_ %J 1_t2

As ! == ! =, therefore, % is an even function.

\/1_(4) J1-t 1-t

j: f (x)dx:2j‘0a f (x)dx

It is known that if f(x) is an even function, then

= =2jﬁ21 at
0 1_t2
=[23in‘1t]f21

=2sin*t (\/_3—_1J
2

MT NF

Solution:

Let | —I

JlT I
( 1+x+\/§)

dx

_ ! 1 %
L) )
( 1+x+x/_)

-[ 1+ x—X

= IO Jh_xdx + jo »\/;dx
_ E(u x)i}: [%(x)i}:

2

:5[(z)§ -1}%[1]
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2.2\2
3
_42

3

30:
Ij Sin X +Cos X
—— X
0 9+165sIn2X

Solution:
% sin X +Cos X
Letl= _[4—_ X
0 9+16sIn2x
Also let sin X —cos X =t = (cos X + sinx) dx = dt

When x =0, t=-1 and when x = t=0

T
4’
= (sin x—cosx)2 =t?

= sin®+cos’—2sin xcos X = t?
=1-sin2x=t>

=sin2x=1-t*

Il9+161 (1-1%)

:_[ dt
-19 +16 16t?

_Ilzs 16t2 _I ( ty

_1 5+4t|
4 I5- at| |
Io —lo 1
40 g 99 9
=—Io 9
40 g
31:

Fsin 2xtan™ (sin x) dx
0

Solution:

Let | = _ffsin 2xtan™ (sinx)dx = J?Zsin xcos xtan™ (sin x)dx
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Also, letsinx =t = cos x dx = dt
When x =0, t =0 and when x = %,tzl

| =2j1ttan—1(t)dt (D

Consider jt tan—ltdt—tan—ltjtdt j{ (tan” tjtdt}dt

1 t°
- t__I1+t2 2
_t tan‘lt__J-t +1-1,
2 1+12
=t2tanlt—3j1dt+lj Lot
2 207 291447
_fentt 1,01
2 2

——+—tan"—"t
2 2 2

2 ] 1
:j:t.tan—ltdt{t tn 't t 1 —1}

0

32:
J‘n xtan x 5
0 sec X +tan x
Solution:
z  Xtan X
(1)

Let | —————dx
0 secX+tan x

|=j;{se(”_x)ta”(”_x) }dx (1 )ax=[f (a- xdx)

c(7—x)+tan(z—x)

:Izj.ﬁ —(7—x)tan x o

0 | —(secx+tanx)

S LN (2)
0 sec X+ tan x

Adding (1) and (2), we obtain
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ol =I” mtan X
0 sec X+ tan X
sin x
_ - [*___cosx
=2 _7[-[0 1 +sinx
COSX COSX
= 2| =7zj”s"‘x—Jf1_1dx
0 14sinX
=2l =7[ 1dx-7| Lo
0 0 1+sinX
=2l Zﬂ[X]”—ﬂ ﬁl_smxdx

0 “Jo cos®x
=21 =7° —;r'[:(sec2 X —tan xsec x ) dx
= 2| =7 —r[tan x—secx];
=2l =z* —x[tan 7 —sec 7 —tan 0+secO]
=2l =7°—z[0—(-1)-0+1]

=2l =r*-2r
=2l :72'(7r—2)

= =%(7z—2)

33:

_[14[|x—]4+|x—2|+|x—3|]dx

Solution:

Let 1= ['[|x=1+|x—2+|x~3Jix

=1 =f|x—]4dx+j14|x—2|dx+_[l4|x—3|dx

I=1+1,+1, (1)

where, I, =J.14|x—]4dx, L, :.[14|x—2|dx,and I :j14|x—3|dx

4
l, :L |x—1]dx

(x-1)>0 for1<x<4

= [ (x -1
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=1, :{8—4—£+1}=
2

I2=L4|x—2|dx
Xx—2>0 for 2<x<4and x—2<0 forl<x<2

o :IZ(Z—X dx+j4 (x—2)dx

o fe 2] £
B

5
I, = == (3
=1, 5 2 ()

4
I3=L|x—3|dx
Xx—3>0 for 3<x<4and x—3<0 for1l<x<3

= I13(3—x)d>:+ I:(X—S)ix
ot [ a]
|

:>I3=[6—4]+{§}=§ -(4)

From equations (1), (2), (3), and (4), we obtain

N | ©

(2)

| = 9 5 5_19

2 2 24
34:

dx 2 2

Prove I T+1)—§+|og§
Solution:
Let 1= | %
Also, let 2# :é+%+i

X (x+1)  x x* x+1
= 1= Ax(x+1)+B(x+1)+C(x)

=1= AX®* + AX+Bx+B+Cx?
Equating the coefficients of x2, X, and constant term, we obtain
A+C=0
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A+B=0

B=1

On solving these equations, we obtain
A=-1,C=1,and B=1

b+ A1, 1
Ux(x+1) x X2 (x+1)

3] 1 1 1
1=[]-24= d
= L{ x+x2+(x+1)} X

3

:{—Iogx—%+|09(x+1)}

o]
-3l

:Iog4—logB—Iog2+§

1

:I092—I093+§

:log(gj+g
3) 3

Hence, the given result is proved.

35:

4
Prove IO xe¥dx =1

Solution:
4
Letl= j xe*dx
0

Integrating by parts, we obtain

| = x_[:exdx—.[:{(%(x)ﬁexdx}dx

Hence, the given result is proved.

hittps:/byjus.com



https://byjus.com/?utm_source=pdf+click
https://byjus.com/?utm_source=pdf+click

m BYJU'S NCERT Solutions for Class 12 Maths Chapter 7- Integrals

The Learning App

36:

Lo 4
Prove le cos” xdx =0

Solution:
Let | = _[ " X7 cos® xdx
-1
Also, let f (x)=x"cos"x
= f (—x)=(—x)" cos* (—x) =—x"" cos* x =—f (X)
Therefore, f (X) is an odd function.
It is known that if f(x) is an odd function, then f f(x)dx=0

1
o =I1x17 cos* xdx =0

Hence, the given result is proved.

37:

z 2
Prove _[2 sin® xdx ==

0 3
Solution:
Let | :Fsin3 xdx

0
| = Fsinz x.sin xdx
0
=J‘5(l—cos2 x)sin xdx
0

T T
= IOZ sin xdx —_[02 cos? x.sin xdx

= | cos®Xx 2
=[—cosx]z + E

0

1l 22
3 3 3

Hence, the given result is proved.

38:

Prove J.OZ 2tan® xdx =1-1log 2

Solution:

Let | = J?Ztang’ xdx
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| = _[OZ 2tan? x tan xdx = 2_[;4r(sec2 x—l) tan xdx

= 2.|'Z sec? x tan xdx — 2_|'Z tan xdx
0 0

2 % 4
- Z{tanz X} +2[logcos x|
0

=1+ Z{Iog cos%— log coso}

1
=1+ Z[Iog——logl
J2 }

=1-log2—-logl=1-log2
Hence, the given result is proved.

39:

Prove J‘:sin‘1 xdx = % -1

Solution:
1,

Let j sin* xdx
0

=1= Esin‘1 x.1.dx

Integrating by parts, we obtain

I =[sin‘l x.x}z—.[ol\/ll_z.xdx
X

—2x)

=[ xsin™ x| + J.\/l_x

Letl -—x?=t= 2xdx=dt
When x =0, t:1andwhenx:1,t:0
1 cdt

I_ xsm x + J'
:[xsin‘lx]o+§[2\/t_}1
:sin’l(1)+[—\/ﬂ

T
2

Hence, the given result is proved.

40:
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1 ..
Evaluate _[0 e ¥dx as a limit of a sum.

Solution:

Letl= j:e“xdx

It is known that,

[t (x)dx:(b—a)m%[f (a)+ f (a+h)+...+ f (a+(n-1)h)]

where, h=2—2
n
Here,a=0, b=1 andf (x)= g2
po1=0_1
n n

.~.j:e23de=(1—o)m%[f (0)+ f (0+h)+...+ f (0+(n-1)h) |

_limi[e? et 4 ...+e2‘3(”‘1)“J
I"IA)OOn_
:“ml_ez {1+e—3h+e£h+ef9h+m+ef3(n—l)h}:|
n*)tx)n:
_lim3| 2 1_(67%)
enl | 1-(e™)
i Sen
—lim=|e? 22
%n_ l1-en
~lim= e2(1—e3)]
T 1een
—ez(eS—l)!irgll 31 ]
TMen 1
_3
:eZ(efs _1)!1@0(_:_]3-) _En
en-1
3
:ez(e‘3—1)“m -
S P
—e*(e*-1)
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_—ette?
3

Ae-d

Chose the correct answer in Exercises 41 to 44.

41

j' = ixe‘x is equal to
A. tan'l(ex)+C

B. tan'l(e‘x)+C

C.log(e*—e™)+C
D.log(e* +e™)+C

Solution:
dx e*
Let | = dx = dx
J.ex +e7* Ie2X +1
Also, let * =t = e*dx =dt

dt
- :I1+t2

=tan't+C
- tan‘l(ex)+C
Hence, the correct Answer is A.

42:

j | COS 2X _dx is
(sin x+cosx)

P
Sin X + COS X

B. log|sinx+cosx|+C
C. log|sinx—cosx|+C

D. ;2+C equal to

(sinx+cosx)

Solution:

Let | =J‘szdx
(sinx+cosx)
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J-cos X —sin® X 4
smx+cosx)

J- (cosx+sinx)(cosx—sin X)dx

(sinx+cos x)

Icosx smx
cosx+smx
Let cosx+sinx=t :>(cosx—sin x)dx =dt

dt

t
=log|t|+C
=log|cos x+sinx|+C
Hence, the correct Answer is B.

43:
If f (a+b—x)=f(x), then j x)dx is equal to

A. aTer " f (b—x)dx

a

B. aT+b " f (b+x) ol

C. b;za : f (x)dx

D. a_erb :f(x)dx

Solution:

Let 1= [xf (x)ax | W0

1=["(a+b-x) f (a+b-x)dx (j x)dx=[f (a+b- xdx)
= 1= (a+b-x)f (x)d

= | :(a+b)I: f(x)dx—1 [using (1) ]

= 1+1=(a+b) [ f(x)dx

=21 =(a+b)[ f(x)i

=1 :(aijj: f (x)dx

Hence, the correct Answer is D.
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44: The
value of '[ltan‘l( 2X_12)dx is
0 1+x-X

A1l
B. 0
C. -1
D %~

4
Solution:

Letl='|'ltan‘l 2x-1 dx
0 1+Xx—x2

1, 4 x=(1-x
=1 :Iotan (mjdx
=1 =j:[tan‘1x—tan‘1(1— x)]dx (1)
=1 =I:[tan‘1 (1-x)—tan™(1-1+ x)]dx
= =I:[tan‘1 (1-x)—tan™ (x) ] dx

=1 =[[tan*(1-x)-tan* () Jdx  ..(2)

Adding (1) and (2), we obtain

=2l = J‘:(tan‘1 x—tan™(1-x)—tan™(1-x)—tan™ x)dx
=21=0

=1=0
Hence, the correct Answer is B.
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