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CBSE Class-12 Mathematics
NCERT solution
Chapter - 7

Integrals - Exercise 7.2

Integrate the functions in Exercise 1 to 8.

g X

1. -
1+

Ans. Putting 1+ v+ =

dat
— :.T =—
ax

= lx de=dt

o |logx|

¥

Ans. Putting log x =1

1

x  dx
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dx
=ai

T

..1 _,':
- l[_Dgx_] e

1. .3
= —|logx| +¢
~(logx

1

3, ——M8M8
x+xlogx

Ans. Putting 1+log x =t

1 _ dt
x dx
dx
— =ai
v
- 1

|
* x+xlog x

- 1 .ti-'lf

“l+logx x

!
t

cfr=1|:|g|r|+|:

log [1+log x| +¢
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4. sinxsin (cosx)
Ans. Putting cosx =
: dt
— —snxX=—
ax
— —sinx dx=dt

|5i11 xsin (cosx| dx

—| sin | cos x| —sin x x|

—[Einra"r

—(—cost)+¢

COSt+C = cos|cosx)+c

)]

. sin{ ec+b) cos( e+ b

Ans. | sin( ax+b)cos(ax+b) dx

b | =

| 2sin{ax+b)cos(ax+b) dx

N

[sin2(az + b)dz

o | —

| sin(2ax+2b) dx

|
N

— cos(2az+2b)
2a

] +c [ because [ Sin(az + b)dz = — 1 Cos(az + b)]

—cos2lax+b)+c
4a ' '
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6. Jax+5
Ans. [1.':11’+.’;1 dx

i 1
= |(ax+d)? dx

+1
Using [(az + b)"dz = % + ¢ We have

bl s

) . (ax+b)
|(ax+b)T de= " 3 Te
I . 24
2

2 3
= —|ax+b)1 +¢

3{2. . -
7o xnfx+2

Ans. |'|. x+2 dx
= ”I'I+2:I—2} x+2 dx

. .l”]>
—2(x+2) pdx

-

b =

-

- |--’| (x+2)7-2(x+2) :> dx

pa] —

- 3 - 1
T (x+2)7 de—2f (x+2)7 ax

. n az+b) !
Using [(az + b)"dz = %—Fc
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[ 3]
b iss

x+2 x+2
R P St
5 3
2 2
2 2 4, =
= —[T+”]2 E[_x+2_]2+c

8. w1+ 2
Ans. LetI= | _'l,."*.|||1 +2%% dv

Putting 1+ 2+~ =7

dr
= dx=—
ax
— dx de=dt

. From eq. (i),

[ﬁd’r

-1
4

e | =
P
=t

k| =

1
o |
|_r\.'l°"‘|
+
™

[ S

e |
i | 2
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oy
+
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['1+2x3'1%+.:

Oy |

Integrate the functions in Exercise 9 to 17.

9. (4x+ 2_']*4'_1': +x+1

Ans.LetI= |(4x+2)x" +x+1 dx

1
Py
| -

(2x+1)4/x" +x+1 dx

= (2x+1) de=dr

Y

" Fromeq. (i),1= | E-ﬁ dt

1
S 2|t dr
I:‘
=21—+c
3
2
4 3
= ="+
3
4. . 3
= E[l"+l’+1]/€+r_‘.
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10. ——=
X=X

Ans. LetI= |

Putting ,f = ¢

= x=f
dx
at
= dx=2fdt

.. From eq. (1),

1

I ;
£ —t

2 ot

= 2log [t —1]+c¢

= 2log |qf'1_’—1|+|:

¥
11, ———_x =0

x+4

Ans. |; ax

1
L

X e 69
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cx+4-4
= | —=—= dx

l‘ x+4 i
Nx+4 m'1+
= |1...'1’ +4 m—-1| dx

F

- 1 - -1
|[(x+4)2 de—4|{x+4)7 ax

1
[ 1’+—1] —1[' x+4)2 wp by
' — T¢ Using [ (az + b)"dx = (a+D)

1...
—[1] (1)

3 1
|x+4)2 -8(x+4)T +¢

ad |

_9 /—w+4(m+4§—12)+c

= —~fjx+4(x—8)+c ans.

o

Lid

12. —1']% X

1
Ans. Letl = l [ :IL.-‘ _1'|_'-“- :II.: fi":

1

T -1f e

e _
= %I[_-,::‘_I]E x| 3xT dx] e 63)
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Putting »~ —1 =7y
= =r+1
. dt

— 3."-."" =—

ax

= 3x? dr =t

|J.l| [

" Fromeq. (i),1=

Lr+1

Lad | =

Lad | =

7 4
é[’f ~1)3 +%[’f ~1JF +¢

"

13. — =
| 2+3x7 |
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-
¥4

I x .
Ans. Let] = I ——— 7 4x

-

T(24+32)

Putting 2 + 3+ =
. 4r

— 9."-." =—

ax

= Ox? dx=dt

) . 1 i 3 .
. Fromeq. (), 1= — |~ dt
9..
_ 17
T ——+c
o -2
= _ﬁ +c
18¢
-1
- . n-.:+':
18(2+3x7 |
1
19, — ;. x>0
x| log x|
- 1 i
Ans.Letl= | ——— dx

" x(logx)
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Putting log x =1¢

l_d'r

x dx

dx
— =g
v

. Fromeq. (1),1= I

B I—H'.—l
= +c

—m+1

_ (logx)™"

1—m

X

15, ——
O -4y

Ans. Let] = IW dx
lg_4y

Putting 9 — 4~ =
dt
ax

= —8x=

= —8x dx =dt

“ From eq. (i), 1= _—1[ - —|
S J o
= _—lluglr|+|:
g
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eaz-i—b

| R
— "ﬂ'_: 1 +b =
= e +c Using [ ¥ 0de = =— 4 ¢
-
17. —
E
Ans. Letl= | — dx
LS E""
1 -2x .
= — | — P (1
2= a”
Putting ++ = ¢
21’=E
ax
— 2x dx=dt
1 " -I 1 "
Fromeq. (), 1= = | — = —| ™ df
27 e 2
ar+b

1. . . —t
We have —IE‘_' &'I:%(e_—l>+c
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=T, TC
2(e )

Integrate the functions in Exercise 18 to 26.

ETE

& X

1+

18.

Ans. Let] = [E _
“1+x

Putting tan v =7

1 dt
— T =
1+ dx
dx i
== ar
1+ x

" Fromeq.(),1= | & &t

=g +¢
=™ Fig
19, &1
e +1
_ et -1,
Ans. LetI = l — ax
e +1
~gt —g " o .
= |”—_v o+ [Multiplying each term by z7%]
e te

Putting o* + ™" =+
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. . d . . dt
— & te —|—x|=—
ax 0 oax

= | —e™ | dx=dt

- dt
" From eq. (i), I = I —
=T

= logf|+¢

= log |&* +E‘_:|+|‘.'.

=logle®+e " |+c

Putting E::' -+ E'_::. =7

v dt
= e —1lx+e T —|—1x|=—
o o ax
. . r
= & 2_- - =—
o

=

= 2(e¥ - | dx=dr

: . dt
.Fromeq. (1),I= —
r

b | =
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= l1|:|g|rl+|:
5

et +e |+

= llgg
4

]  2x =lx
:;IDE[E‘ +e 7 |+

21. tan’ ( 2x—3]

Ans. [tan: (2x-3) dx

= | [sec: ['_21’—3:]—1} dx

= Jan:: (2x-3) c:.'".T—Jql ax

Using [sec?(az + b)dz = m +c
= w —T+tc

22. sec” (7 —4x)

Ans. Jqsec: | T—4x) dx

Using [sec?(az + b)dz = m +c

= _—ltan [T—4x)+c
1 . .

sin” x

-
-

23.
1—x

Material downloaded from myCBSEguide.com.

15/29


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

-sin~lx
Ans. Let] = |— X e,

1=t

Putting sin ' v =7
1 dt
= —/—= =
Wyl-x- ax

dx

~ o=

~.Fromeq. (i),I = [I dt

=dt

_ T
- —+tc
2

=3 [sin™ x| +¢

Joosx—3sin x

24. .
Geoosx+4dsinx

Joosx—3sinx

Ans. Letl = |
‘I Geosx+4dsin x

- Jeoosx—3sinx
= | —— - dx
= 2( 2sin x+3cos x|

1 r2cosx—3sinx
= —| : F 5 APUUT
2 Jsinx+3cosx

Putting 2sin x+3cosx=r

dt

oax

— Jrosx—3sinx=

= | 2cosx—3sinx) de=df
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) , 1rdr 1
.Fromeq. (1),I= —I— = —1L'.‘|E|I|+|i'
2 ¢ 2
1
= — .+3|:|:|5x|+|:
2
1
25. P 3
cos” x| 1—tan x|
: 1 i
Ans. LetI= | n T X

" cos” x(1—tan x|

s SEeCT X .
= | — = ax

“(l-tanx)

. —sec’x i
| X, 1)
- [l—tan 1’]

Putting 1 —tan x =

dt
dx

—= —seCcT x=

= —sec’ x dr=dt
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= x=1"
E::I
dt

— ax=2rat

~Fromeq. (i), I= |

= 2||:|:|51‘a"1‘
=Jaint+c

=lsinx+c

Integrate the functions in Exercise 27 to 37.

27. fsin2xcos2x

Ans. LetI = | ~Jsin 2xcos2x dx

wlv—-

Putting sin 2x=1¢

d c:.f'r
= cos2x—(2x)=—
dx a2
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— 2cos2x dx=dr

COos X

28, ———
sfl+sin x

Ans. Let I | ki d @

ns.lLetl= | —m—— ... i
‘«,ﬂ'i+5inx

Putting 1+sin x=+¢

dt

ax

— COsx=

— cosx ar=ar

S.Fromeq. (1), I= |

B

-1

[T a
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= 2~.,.'g+.:
= 2 l+sinx+c

29. cot xlog sin x

Ans. Let 1= | cot xlog sin x dx .......... @

Putting logsin x=1¢

1 4 .. . dr

— —|sinx|=—

Sin X ax Toax
1 dt
= — COSX = —
Sin X ax

— cotx dx=dt
" From eq. (i), I= ¢ dt

-
-

3
= —+r
2

= ;['_lug sinx)” +¢

Sifl X

l+cosx
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- sin X

Ans. LetI= |— dx
“1+cosx
- —sinx .
- _| A e ()
“ 14+ cosx

Putting 1+cos x=1¢

dt
= —sinx=—

dx
— —sinx dy=dt

=t
" From eq. (i), I= —| —

= —loglt|+c¢

= —log 1+ cosx]+¢

sif X

31. 7
| 1+cosx)|

- SIN X

Ans.Letl= | ——— dx
" [1+cosx)
- —sinx
| dx.... (i)
" (1+cosx|

Putting 1 +cos x=1¢
dt
e

== —sinx=

— —sinx dy=dt
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el
" Fromeq. (i), I= I

1l
I
e
F
£,
L=

1l
+
[

32, —
l+cotx

- 1 )
Ans.Letl= | ———— ¢y

“1+cotx

[—— ax
= COs5 X
+

s X

: 1

- [ sin x+cos x |

dax

sin X

L e

- Sifl X )
= | = dx
8N X+ COosX

1 Zsinx .

— | —— 4k

2 SN xX+CosX
l reiix+siny

= | —_  dx
Y RN X+CO0SX

b |

Adding and subtracting cos x in the numerator,
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l rsinx+cosx—cosx+sinxy
== . ax
2 sifi X+ Cos X

1 ~(sin x+cos x)—(cos x—sin x|
= _ | . I . Y . ﬂl.-'l.'-
2 sifi x4+ cosx

1 rsinx+cosx cCosx—sinx.

=—| = —— dx
2% sinx+cosx sinx-+cosx )
1 ¢/, cosx—sinx
Ljf1ogexosiny
241 sinx+cosx)
1 s COSX—SInX

o _ 1
= — |1 dx— de| = —|x—1I
'_l ! l sifl X +CosX | 2[1 1]

- |

- COSX—sSinx _
where I1 = | X e, (i)

sin X+ Ccos X

Putting sin x+cosx =1

dt

o

= COSX—SInX=

= (cosx—sinx| dc=dt

= log [sinx+ cos x|

Putting this value in eq. (i), we get required integral,

1 - . _
= ;I x—log |51r1 x+cosx||+¢

33, ———
1—tan x
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Ans. Letl = |; Feiy

l1-tanx

=J [cosx—sinx

COsX

E

COsX .
— ax

COSX—SINX

l rCOSXY+COSX
[ a
2¢ cosx—snx

Adding and subtracting sin x in the numerator,

l recosx—sin x+sin x+cosx |
= —| : dx
2 COSX—Sin X

1 rlcosx—sinx)+(sinx+cosx)|
= _ | . . .I . ﬂl."f—
2 COsSX—sinXx

1 cosx—sinzx sma:—l—cosmd
= = - Ir
2 cos r—sin x cos r—sin x

|
N

i (1 n W)dm
CoOSTr—SsSIinx

1 —"MNY—COsSX |
= ||1M_.| P

cosx—sinx |

1 - N
= —| x—log|cos x —sin x| |+¢
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34, _NtDX

S1f XCOS X

Ans. Letl =
| SI XCOS X

tan x .
dx

[ S X

CO5X.CO5X
CoOsX

- fanx
= [
T EAnxcost Xx

Putting tan x =1¢

dt

oax

T

= sec’ x de=df

- 0.1 I'tf!-‘

C.Fromeq.({),I= | —=
RV

,

|2 a

- 7

:Zu'g+|:

= 2ajJtan x+¢

g5 (1+logx)
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rll-log J.'_I:

Ans. LetI= | i eeereenees @

X

Putting 1+logx=1¢

1 4t
Xy
ax .
= — =gt
+

" Fromeq. (i), I = 1 d

-

g6, | xt1)(x+logx)

x

Ans. LetI= [._;-:—1_. (x+logx) . 6

Putting x+log x =

=l &
v
_ .1.—1=£
X dx
Fx+1
:‘IT de=4dt

~.Fromeq. (i),I1= | &t
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1l
|
|-
i

l|1:—1|:|g1r|5—f
1t X| +c

3. -1 &
g7 X sin [_tan X _]

1+ 3

_y sn tan” x*
Ans. Let] = | | -l as

1+x°

" 3 - Fin -I'.1|:_ - .
—_|5111|taﬂ . — G e 1)
4+ Clex

Putting tan~' »* = ¢

1 7 ._.:fr

—_— =
= 1= x*) & ax

— d = dt

41
1+x*

" Fromeq. (), 1= — | sinz 4t

1
4
= —Ccosf+c¢

= —cos [tan™ x* |+ ¢

Choose the correct answer in Exercise 38 and 39.

-10x" +10% log, 10 dx

38. l = : equals
x +10°
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A 10°F = +C
B 107+ +C
L P |
© (10° =) +C
(D) log(10* + z1%) + ¢

Ans. LetlI = |-1|:|.‘|:" —._ID”lngc 10 b
. x =107

Putting R 3+1|:|2' =

= (1025 +10%log, 10 dx =t
".Fromeq. (i), I = I :
= logf|+¢

= log |.T1: +10° |+|:
Therefore, option (D) is correct.

- dx
39. | _ — equals
51N xcos” X

(A) tan x+cot x+C
(B) tan x—cot x+C
(O tan xcot x+C
D) tan x—cot 2x+C
ok

Ans. | -
| SIf° X 005 X
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_ rEN X+c0s x
= [ — — o
AN XCosT X

s osntx cos X .
= | + o

Y8 XC0S X ST XC0S X

= 1 1
= | — s — g
YoosTx sinx

| (sec” x+cosac x| dx

[EEC: X d+ [cn5 ecx dx

tan xr—cotx+c¢

Therefore, option (B) is correct.
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