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EXERCISE 7.2

Integrate the functions in Exercises 1 to 37:
1.2x/1+x?

Solution:

Letustake 1 +x2=t
So, we get,
2x dx =dt
I 2_\:’.‘ e
1+ x°
We get,

= I} dt

On further calculation, we get,

=loglt|+C
Now, substituting t = 1 + x? we get,
= log |l + x° | +C

=log(l +x})+C

2. (log x)*/ x

Solution:
Let us take,
log || =¢

On differentiating, we get,

iaﬁ‘:d:
x

I[ingl ¥ |}2 e

X
We get,
= [rar
On further calcualtion, we get,
3
= L +
3

log ||

By substituting t =

_ (log|x]) Lc

3

we get,
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3.1/ (x+xlog x)
Solution:

Given

S N

x+xlogx
This can be written as
B I

x(I+logx)

Let us take,

1+ logx =1t

We get,
l/xdx=dt
S0,

1 f
!_r{l +logx)

We get,

= E dr
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On calcualting further, we get

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

4. sin x sin (cos x)
Solution:

ILetustakecosx=t

By differentiating, we get
-sinx dx =dt

MNow,

Isin x-sin [cnsx)ﬂfr
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We obtain,
=— Isin ft

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

=cost+C

By substituting t = cos X, we get
= cus{cnsx}+ C

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

Given
sin(ax +b)cos{ax+b)
On integrating the above function, we get

sin (ax + B)cos (@ + 5) = 2sin{ax + b)cos(ax+h)

2
We obtain,

_sin2(ax+b)
- 2
ILet2(ax+b)=t
We get,
Jadx=dt
We get,
J-‘st ax+b

o1 Ismr el

On further calculatmn, we get,
1
=-[-cost]+C
4a
By putting t = 2 (ax + b), we get
=“—1c052(ax +b)+C
4a

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

|
I[ax-{- b}z dx
We get,
L [zt
i

NCERT Solutions for Class 12 Maths Chapter 7 -

On further calculation, we get

3
1|+
=—| = |+C
al 3
2
Hence, we get,

2 E)
=—(ax+h)2 +C
3"ﬂr{.:;ul )

7.xVx +2
Solution:

Let us take,
(x+2)=t
We get,

dx = dt
MNow,

}‘Jw'x+2ﬂ5c
We get,

= [(e=2)rar

On further calculating, we get

3 1
= J(IJ -2 ]tﬂ

By taking separately, we get

= ‘[.f';d: -2 j‘r%d.'
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S0,
5 3
e 1"
=—=2 =+ [+C
53
2 2

By further calculation, we get

5 3
_2p %000
5 3

4 3
:%{Hz)a _g{ﬁz}nc

8. x V1 +2x2
Solution:

Let us take,
1+2x2=t
We get,

dx dx =dt

j'x 1+ 2x7dx

We obtain,

i
4
S0,

=£ jrflfdz

On further calculation, we get
3
e
-E ? +C
2

LY TG
6

9. 4x+2)Vx2+x+1
Solution:
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Let us take,
XX+x+1=t

We get,

(2x+ 1)dx=dt
I[4x+ 2)Vat 4 x+1 dr
We obtain,

= J‘Zw'{;di

mzjﬁd:
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On further calculation, we get

2
i3

2

m%[x%xﬂ)g +C

10.1/(x - Vx)
Solution:
Given
1
r—x
This can be written as
1

Let us take,
(\E—I] =t
We get,

1
——dc=dt
2Jx ¢

Imdx B J‘%a’r
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On further calculation, we get

=2logi|+C
Hence, we obtain,

\E—I|+C

=2log

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

Let us take,
x+t4=t
We get,
dx=dt

x B {I—ﬂl]
ijde_j 7 dt

S50,
- [[J;} ,

On further calculation, we get

P [ o

1
2

—

!

—4 = |+C

1
2

i
M|W|

2 3 1
= 3(1)2 -8(t): +C
1 1
_2i 8 +C
3

21
=—1*{r=-12)+C
3: (1-12)+

By substituting t = x + 4, we obtain

=§(x+4}%(x+4-uz}+c

=§ x+4[x—8)+c

12.x3-1)13x5
Solution:
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Let us take,
¥-1=t
We get,
3xtde=dt

[(x'- 1); Xdx
We get,
= [(x —1); X xldx
By putting x? — 1 = t, we obtain

! dr
= (r+1)—
Je 41

1 4 1
=—J{r-‘* +r3]a’r
3

On further calculation, we get

4
+% +C

3

|
] e

=1 Ly

fad | —

.‘
k| =
4
| s
—
[N

A I |
+
]

I
| =
—
b
Lak
|
[r—
s —
L)
+
- |
—
=
"
|
[
e ———
|
+
2

13.x2/ 2+ 3%’
Solution:
Let us take,
24+3x°=t
We get,
Ox? dx = dt
Ix—dr
(2 + 3x")

So

I, dt
"oy
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On further calculation, we get

:l £ +C
9| -2
=1{ 1
=E(F]+C

-1

=——+C
18(2+3x7)

14.1/x(logx) ", x>0, m#1
Solution:

Let us take,

logx=t

We get,

ldx:dr
X

J
x(lug x}
We obtain,

g
= jmm

On further calculation, we get

ey
={’ ]+c
1=im
| l=m
_(logx) "

{l—m)

15.x/ (9 - 4x?)

Solution:
Let us take,
9—4xi=t
We get,
-8x dx=dt
Now take,
fis

O9—dx
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So

=1 ¢l
-5
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By further calculating, we obtain

=%‘Iog{f|+(!

=§Ing[9—4x:[+l§‘
16. e2x+3

Solution:

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

}-E“”dx
We obtain,
L Je’dr

2

On further calculation, we get

=%~(€r}+c

] Tx+
=™ 4

17.
Solution:
Let us take,
Xi=t
We get,
2x dx =dt

X
LT‘*”
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1 ¢l
=317

= -;— _{e"dr
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On further calculation, we get

21 -1

=---!-e"‘! +C
2
-1
e 2
ZEIJ

tan ' x

1 2
18. 1T X
Solution:

Let us take.
tanlx=t
We get,

},¢=m
+x°

L'

&

l+x*

We obtain,
= je’dr

By further calculation, we get

=¢' +(C

-1
=E13!1 .\‘+':

2x
e —1

2x
19. €+ |

Solution:
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By dividing numerator and denominator by %, we find

(¢ 1)
E-"' _ ET_E'.T
[EzI +]) e et

e X

Let us assume,

e +e " =t
S0,

(e” —e ”)dx =dlt
[
e +1 e +e
We get,

e

f

By calculating further, we get

=log|t|+C
+C

e e

= h]g

Solution:
Let us assume,
e e =t
We get,
(2&*:' —2e 3"}rir= dt

2{:?:" —e 2”}:;1& = dt
Now

22t e
2x 2x X
e +e
We get,

dt
2t

https://byjus.com


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

[BYJU's

The Learning App

1 ¢l
=— |-dt

i
On calculating further, we get
= logl|+C

2

1

=_ln EEJ\.‘ +€-1.1: +C
5 24

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

Itanl (2x—-3)dx = J'[{seez {21‘—3}}— ]]dx
By separating, we obtain
=é [(sec” £)dt — [id
= é j&acl 1 dt —_[Icf.r
On further calculation, we get
= % tant —x+C

=]Etan{2x—3}—x+(3

22.
sec? (7 — 4x)

Solution:
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Let us take,
T—4x=t
We get,
—ddw =dit
Hence,

J-se:::‘j' (7-4x)dx =% js».:-.:1 t dt
On calculating further, we get
=1
=—(tant}+C
L an)+
="Tllan{T~4x]+C
23.
sin”'x
1f1 X’

Solution:

Let us take,

sinl x =t

1

Ji-¥
J- sin”' x
N
We get,

2
:I—+C
2

dy = dit

dh = jm’r

By substituting t = sin-! x, we get

) (sin'] x]_

2

+C

24.
2C08 x — 3s1n x

6cos x + 4sin x

Solution:
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2cosx—3sinx

beosx+4sinxy
This can be written as

_ 2cosx—3sinx
2(3cosx+2sinx)

Let us assume.
Jeosx+2sinx=t¢

(—3sinx+2cosx)dy =dt

dy = ar

J»Ecnsx—Bsinx
2t

Heosx+dsinx

NCERT Solutions for Class 12 Maths Chapter 7 -

On further calculation, we get

I ¢l
5 j}» dt
. logt|+C
2
Therefore, we get

: |ng|2 sinx+ 3cusx| +C

1
’s coszx(]—tan x)z
Solution:
1 _ osec’x
cos’x(1-tanx)” (I-tanx)’

Let us assume,
(1-tanx) =1
—sec” xdx =dt
[
(l—lanx]'
We get,
—me

|

=+=-+C
t
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Therefore, we get
1

___ 1 LC
(1—tan x) ’
cos~/x

2% Vx

Solution:

Let us take,
Jx =1

1
—_dx=di
2Jx

cos/x
dv =2 |cosidt
P

By further calculation, we get
=2sint+C

—2siny/x+C

ﬁﬁh12xc052x
27.

Solution:

Let us take,
sim 2w = ¢

2eos 2x oy =t

= J.ﬂ,"sin 2x cos2xdx = % j-x"r; dt

On further calculation, we get

By substituting t = sin 2x, we get

= ;—[sin 21’); +
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Cos x

28, JJ1+sinx

Solution:
Let us take,

l+sinx=¢

Cos & dy = gt

J- COs X _jﬂ
J1+sinx - -..'{.;

NCERT Solutions for Class 12 Maths Chapter 7 -

By further calculation, we get

—IT_+C

2
= 2Jr+C
=2J14+sinx+C

59, COL X lOg s1n X

Solution:

Take
logsinx=t
By differentiation we get

——-cos X dy =dl
sin x

So we get
cotx dx =dt
Integrating both sides

_fcot x logsinx oy = J'r it

We get
£ +C
2
Substituting the value of t

= %{lng sin x}z 4

30.

sift x

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

By differentiation

-sin x dx = dt

By integrating both sides

J‘ sinx d = j__
1+cosx

So we get

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

31.

sinx
(1+cosx)’
Solution:

Take 1 +cosx =t

By differentiation
-sin x dx = dt
Integrating both sides

5inx et
[——— =[5
(1+cosx) f
We get
- J'rzd.r

It can be written as

-l

t
Substituting the value of t

|

= tC
l+cosx

32.
1

- 1

1+ cotx
Solution:

It is given that
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.
l+cotx

We can write it as

SMX+CcOsy

NCERT Solutions for Class 12 Maths Chapter 7 -

Multiply and divide by 2 in numerator and denominator

__.[ Esmx

5N X 4 Cosx

It can be written as

2 (5in T+ Cos x)
On further calculation
51N X =~ CO0s x
- Ii dv + j
311'] X+ Cos I
We get
r;m X DOS X
SINX+COs5X

Talcc smx CosxX=t
By differentiation
(cosx—sinx)dx=dt
We get

I x+ {tﬂ‘)
2 2 t

By integration

x|
==——logit|+C

2 2 g| |
Substituting the value of' t

r |
=2 ——logsinx+cos x|+ C
S5l |

~ l ‘[[sinx+-{:05x]+|:sinx-msx}
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|
1-tanx
Solution:

It 15 miven that
I
e
l=tanx
We can write it as

o

|_sinx
COs X

By taking LCM

j‘ COsSX r

COSX~SInx

NCERT Solutions for Class 12 Maths Chapter 7 -

Mult:[pl}' and divide by 2 in numerator and denominator

2ecosx
2 cosxy—sinx

It can be written as

2

On further calculation

- Iidl' ‘[LDSI'{‘“}IHI

COSX—3Inx

We get
3 x+ l peosx+sinx

2 2Jcosx—sinx
Takecosx-sinx =t

By differentiation

(-sih %= —cos x) dx=dt

We get
o -i- {dt)
2 2 f

By mtegration

=§—%Iﬂg|r|+{3

{Cos x—sin x)

1 I[cu:-‘;x ~sinx)+(cosx+sinx)
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Substituting the value of t

xr 1
== ——logleosx -sinx|+C
S5 loe |

34.

Jianx

¥
SN XC0s X

Solution:
It 15 given that

IFM

sinxcosy

By multiplving cos x to both numerator and denominator

_ j' A lEn X X Cos X

SN X CO5 XX CO5Y

dx

On further calculation

Imi

tan x cos” x

S0 we get

sec” x dy

Atan x

Taketanx=t

We getsecl xdx=dt
dt
1= |+
Jt
By integration we get
=241 +C
Substituting the value of' t

=2Jtanx +C

35.
(1+log .:4:)2

x
Solution:
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Consider
l+logx=t
So we get

1

—dx=dt

X

Integrating both sides

J-{1+10gx:}2 dx = j.fzdf

x
We get

3

3

Substituting the value of't

(1+logx) Lo
3

36.

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

X
Solution:

It iz given that

(x+1)(x+logx)’ =[x+|][x+lﬂgx)=

We can write it as

:[I+l][x+lﬂgx)2

X
Considerx +logx=t

By differentiation

(1+linr= dt

X

Integrating both sides

| 2 5
I+— I dx = |t di
j-[ +I][x+ ogx) dx I.' t
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Sowe get

1
3

Substituting the value of t

:;—[x+logx]3+l:

37.
x* sin [tan'1 .xd)

I+ x*
Solution:

It iz given that
x'sin [tan" xd)
I+ x"
Consider x* =t
We get 4 d=dt

J.x" sin [tan'1x4] | j.sin(tmf1 .r)

. = =t

[+x 4 1+¢°
Similarly take tan1t=u
By differentiation we get

|
S dr =du
1+1¢
Using equation (1) we get
osin(tan” ¥t ) )
I : =— Ism u du
1+ x 4

By integration
= i (—cosu)+C

Substituting the value of u

= n coﬁ(tan'l:‘)-{- C

Now substituting the value of t
= _—Ims(tan" x* ]+ C
4
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Choose the correct answer in Exercises 38 and 39.

- 102" + 10%log.10dx
0+ 10°
110" — 20+ ¢
BI0"+ 2" + ¢
(10t — 2 o
Jog(10™ + 2% + ©

olution:

equal s
(-
(
(C
(D
S

Take x19+ 10==t
Differentiating both sides
(102" +10 log, 10) dx = dt
Integrating both sides we get
J-l 0x” JJ E-xl :; g, 0, _ fdr
So we get

=logt+C

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

Therefore, D 15 the correct answer.

E.‘
39./%&(;1:&53

F Y e
(A)tanx+cotx+ C
(B)tanx—-cotx+C
(C)tanxcotx+ C
(D) tan x —cot 2x + C
Solution:

Tt 15 given that

elx
P foe S
S5 X CO5™ X

We can write it as

1
. -
S5IN° xXCos” X

Here we get

SN YRS Yo

sin® xcos” x

fsin‘ x4cos’ x
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By separating the terms
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sin” x cos’ x
= f — - .:fx+J —
sin” xcos’ x
We get
= fsec:xdx{» cosec’ xdr

By integration
=fanx—cotx+C

Therefore, B 1s the correct answer.

—lx
sin” xcos” x
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