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Ex 3.1

I. Integrate the following functions w.r.t. x:
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(i) x> +x2-x+1

Solution:

[ +x* —x+1)dx =[x dx + [x2dx — [xdx + [ 1 dx
BEAE A
=gtz -z t¥te

iy z2(1 — 2)°

Solution:
2
sz(l—g) dx=J. x2(1~E+iz)dx
X X X .

= [ (x* —dx + 4)dx
=(x?dx—4f xde+4(1dx

x? x?
—3—4(E)+4I+C

%x"—lx’+4x+c.

2 4 1
(iii) 3sec* x — = + e 7

Solution:
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| (3sec? x——+——'.7)dx

=3 [sec’xdx —4J ;dx+jx_3dx—7jldx
e

=3tanx —4log|x|+ xs
~5+1

—7x+c

=3tanx—4log|x}—i—7x+c

N

. 3 4
(lv)2$3—53:—l-5—l-;

Solution:
3 4
J (21:3 — 5x +—+—5)dx
X x

=2[x*dx—5{xdx +3j.%dx +4[x 5dx

=2("£)_5( )+3]og|x|+4(x-;)+c

_
SLa

2+310|g|:rc|—$+|:

P un
=
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3t —2x45
W
Solution:
J‘L’nx" —2x+5
-  —dx
xﬁ

.3
= {x 2(3x®—2x+5)dx

= (3.1'% —Zt_%+ 51_%)“&

= BJ-x%dx - ZJ‘I_%dI + SJI_% dx

=3 3 -2 +5 +c
~+1 —_=+1 —-=a1
2-su + 2+
10

by 10
—5xf 4. /x \/;+c.

Il. Evaluate:

(i) Jtan? x . dx
Solution:
| tan’xdx = [ (sec’x — 1)dx
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= [ sec’xdx— | 1dx

=tanx—x +c.

(ii) [ S 21 dx

Solutlon.
sttdx=J‘2smxmsxdx
COSX COSX

=2|sinxdx
= —2cosx+c.
sinx |

[|||)fc[}52;E dx

Solution:
smxd _J( 1 )(sm:r)dx
COS°x cosx /\ cosx

= [secxtanxdx
=secx +c.
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; cos 2x |
(W) ‘r sin? = dz

Solution:

cos 2x 1—2sin®x
*zdx—_l‘( . J
sin“x

sin’x
1 2sinx )
=||—-———=—Jdx
sin’x  sin®x

= [cosecxdx — 2 [dx
= —cotx—2x +c.

(\J) Jr ccns 2r - dr

5]]1 .’I,‘C[)’S‘
Solution:
cos 2x
PR
sin‘x-cos*x
cos?x — sin’x
=|—F—=—dx
sin’x-cos*x

1 1
- I(smzx ms’x)dx

= [ cosec’xdx — | sec?xdx

=-cotx-tanx+c
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sin T
[VI:II] +sin x
Solution:
J‘ mn.x dx
1+sinx
" sinx 1—sinx

= — X —dx
J1+4sinx 1-—sinx
Fsinx — sin’x

a2
J 1—sin®x
"sinx — sin®x
cos®x

" sinxy sinx
= 3~ Jax
cosx cos®x

™ 1 H
= (—-)(Smx)dx-—_[tanzxdx
J \cosx /\ cosx

fsecxtanxdx — [(sec®x — 1)dx
= [secxtanxdx — [sec’rdx + [1dx

=secy —tanx+x+c.

art-2-cha ter-3 |ndef|n|te integration/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/

I:VII) f secg:antinz ) d&?
Solution:
tanx
secx +tanx

_ tanx secx —tanx
secy+tanxy secx—tanx

secx tanx — tanzxdx
sec’y — tan’x

secx tanx — (sec’x —1)

7 dx

€IndCareer

= [secx tanxdx — [sec’xdx + | 1dx

=secx—tanx+x+c.
(viii) [ /1 + sin 2z - dz
Solution:

§ /1 +sin2xdx

= \/ms1x+sin2x+ 2sinxcosx dx

=| /(cosx +sinx)dx

= | (cosx + sinx) dx

art-2-cha ter-3 |ndef|n|te integration/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/

€IndCareer

= | cosxdx + | sinxdx

=sinx —Ccosx +¢.

(ix) [ v/1 — cos2z - dx

Solution:
j 1 —cos2xdx
= [/2sin’xdx = /2 (sinxdx

= —,/2cosx +c.

(x) [sin 4x cos 3x dx
Solution:
{sin4x cos 3xdx

=%jsin4xco53xdx
1
=E_|'[sin (4x + 3x) + sin (4x — 3x)] dx

1, . 1, .
=§j‘5m?xdx+§fsmxdx
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_l —cos7x 1 N
=3 = 20051 C

——l—-oos7x—1cosx+ c.
-~ T 14 2

Ill. Evaluate:

(I} f .1:—|—2

Solution:

.

x+2
_J‘(x+2}——2
- x+2

B x+2_ 2 p
S J\x+2 x+2) *
1

=x—2log|x+2| +ec

dx

(i) [ 555 - d

Solution:

art-2-cha ter-3 |ndef|n|te integration/
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4x +3
2x+1

_[2(2x+1)+1
N 2x +1

=j.(2(22xx:11)+211-|- 1)“"

=2]1dx+J

dx

dx

d
2x+1 *

=2x+%log|2x+1|+c.

Solutlon.
S5x+2
J‘Sx _4dx

(Sx 4}+2u+2
- 3x—4 ax

p 26
-0+

o =

art-2-cha ter-3 |ndef|n|te integration/
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w| &

8.

5 26 1
=§-[1 dx+i"‘3—'—x_4dx

5 26 1

W W
+
&
e

=3 ?*105[31: 4| +¢
=53ﬁ+§10g|3x—4|+c
Solution:

dx

N7

=[(x +5)3dx-—?f{x +5]‘1dx

J‘ x—2 ix (x+5)-7

art-2-chapter- 3 |ndef|n|te integration/
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I

3 1
_(x+5? 7(x+5)?
T (3/2) (1/2)

3
2_

—(x+5) x+5+c
2r—7
(v)f.,,:'m -dx
Solution:
J'Zx—? dx
4x —1
1 2(2x 7}
2
1 (4:—1)—13dx
~Ax—1

1[(}; l1 \/——1)

1 L3 -1
=ij(h—1} dx—?J‘(&:——]) 24y
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(ix—l)%_lg_(h—lﬁ
w(z) * @)

3
=11—2(4.tw—1}2—1§,/4x-1+c.

_1
T2

I:VI)f sindzr

‘cos 21
in4dx
Ism dx

Solution:
cos 2x

2sin2xcos 2x
_jl cos 2x dx

=2 (sin2xdx

=2(-C°322x)+c

= —cos2x +c.

(vii) fﬁl + sin bz - dx

Solution:

art-2-cha ter-3 |ndef|n|te integration/
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[V 1+ sinbzx.dx

:f\/sin2m—|—c052m+Esinmcosm.da:
:f\/(sinm+c05$}2.dm
:/{sinm—l—cosm].dx

:fsinmd:r+[cosm.dm

(2. he Hr N
= 5sm 5 cos 3 C.

(viii) Jcos? x . dx
Solution:

Recall the identity cos 2x = 2 cos®x — 1, which gives

9 1+ cos2zx
Cos"T = ——

art-2-cha ter-3 |ndef|n|te integration/
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Therefore, [cosz r.dr

1

= — [( + cos 2z). dzx

2

1 1
= —[da:—I——[cosZ:r.dm
2 2

T 1
= — + —sin2x + C.
2 4

i
JJ—M
B S N TER
Jr-Jx+3 Jr+ Jr+3
=-[2{‘/;+‘/m]dx

x—(x+3)

=~§j{\/;+1/1+3}dx
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LTI

3 3
2 x2 2 (x+3)

N

4 32 3
= —g[xz+(x+3)1]+c.

+c

3
N = e =

Solution:

dx

jJ?x—ziJ?x—s

3 ,/'.?x 24 /7x— 5 1x

\/?'x 2—./7x—5 ,/?x 2—/7x - 5
=J‘3(\/?x—2+\/7x—5]dx

(7x —2) — (7x - 5)

=[(y7x—2+ /7x—5)dx
=] (’J’x—l}%dx +f (?x—SJ%dx

art-2-chapter- 3 |ndef|n|te integration/
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= Wx—z}_;dx +] {?x—S}%dx

3 3
=(7I-u2)’ 1 (7x—35)2

3/2 7t Tap XFte

= i'('a"'x - 2}% -:!—{Tx — 5)1;E
—2] +21 + .

V.

Question 1.

{ _ 3 — ].1 1
IFF(x)=x- I F(1) = 5 Find F(x).
Solution:

By the definition of integral,

fx)= [f(x)dx

-2
= fxdx —3[x Ydx

¥2 3=
2 (' F

art-2-cha ter-3 |ndef|n|te integration/
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= |xdx—3x 3dx
| f

. f(x}=_+2?+5. ...... [By (111

Ex 3.2(A)

L. Integrate the following functions w.r.t. x:
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Question 1.
(log z)"
—
Solution:

Let I= J ﬂ—"i"}"dx

1
Put logx =t. —dx=dt
n+1
I=f = ‘+ S +e
1 +1
= 31 Alogx)" ! +c.
Question 2.
3
(sin™'z)z
\',"r].—.t2
Solution:
1
(sin ' )2
Letl=
€ f V12
Put sin~'x=t. dx = dt

bt
..I=j‘f t=5—",2+c

art-2-cha ter-3 |ndef|n|te integration/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/

€IndCareer

Question 3.
1+r
r-sin(zr+log r)

Solution:

1+x
Let I-_‘.1~sin{x+logx]

-J‘sin{xllosx)'(l :x)dx

- [ (541
Put x+logx =t (l+;)dx=dt

g I—I.Lﬂt-jmuctdt
sint
= log|cosect — cott|+c¢

= log | cosec (x + log x) — cot(x + logx)| +¢.

Question 4.
z-sect (x2)

\/tan*(z?)
Solution:

Let Itjx-secz(x’) ix

Jtan'(x)
Put tan(x?) =t ;. osect(x?) x 2xdx =dt

sec’{x’}dx—ig

art-2-cha ter-3 |ndef|n|te integration/
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1 dt 1 _§
I'JT‘E'E“ dt
1
_L t +c—_1+c— 1 +c
2 =127 7 Jan(xd)
Question 5.
ES:
et 41
solution:
e
[etl=‘[£h+1dx
Put e +1=t.
", 3¢ dx =dt
dt
. e“‘dx:i

1dt 11
- 1= f??ﬂ?"

1 1
=Elog|t| +c=§lug|63"+1|+c.
Question 6.
(IZ"'?}I . r+tan !z
(z2+1)
Solution:
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¥+2 grHtantx
Let1 I(:r +1) dx

= [ gx+tan~"x, x +2)
fa (x’+1 dx

Put x +tan " 'x =t

(1+ ! )dx dt
+

1422 +1
: (%)dr-dt

. (x +2)dx it
+1

Jddt

.1'+t.an ‘;

= +c.
loga

Question 7.

e*-log(sin e®)

)

Solution:

¢ log (sine®)
tan (e*)

= [ log (sine?) ¢ cot (¢*) dx

LetI=

art-2-cha ter-3 |ndef|n|te integration/
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1

Put log{sint:"}= i °, m‘m {E’}E’dx =l

. € cot(e¥)dx =dt
‘,1
I—j_hﬂ-5+c

= !log (sine")]? +c.

Question 8.
e +1

el 1
solution:

(e”+1)
Le”_-|'f:2"+'l e

= | (e”—l)
&
[ Y
- (5E=)-

fd

—_— —p %
e )a‘
J gt —p* o

=logle* —e ™ |+c .. [ J."J%'dx=loglﬂx}l+c]
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Question 9.
sinx . cos®x

Solution:
Let I = [ sin*x-cos®xdx
= [ sin*x-cos®x-cos x dx
= [ sin*x (1 — sin’x) cos x dx
Put sinx =t . cosxdy =dt
={ (1 —F)dt =[ (t* —t*)dt
= | t*dt — | 1%t

57t

Question 10.
1
dr+5x-11
solution:

( 1

Let]= | ——— dx
41._1__5.‘.—]1

-

lt,11
Jxt (4x 45271 dx

r J.'“

=|GEs®

art-2-cha ter-3 |ndef|n|te integration/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/

€IndCareer
xil
~ [
1 4511]
'Eju“w”
d 12
JE{h +5}d_r
4x'2 45
f'(x)

log|4x'*+5|+c [ J‘mdx =log |f(x}l+c]

&IH &l =

Question 11.
x? . sec?(x'%
Solution:
Let I = [x* sec*(x"") dx

Putx'"=¢ . 10x%x=dt . x"'dx=%df
dt
o I= | sec?t-—
I 10
1 2
= mj-sec tdt

1
-Etantﬂ:

— 1 10
—mtan(x I +e.
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Question 12.

35z . (z4 4 1)
Solution:

Let I =&3"08%(x* + 1)~ dx

fosx’
*+1

4!3
—_—dx
¥+l

dx

(x“+l}
.[ *+1 ax

1 @,
_4Iog|:c‘+1|+c. [ . ﬁx}dx_lag[f[x)Hc]

Question 13.
Vianz
sin x-cos T
solution:
/tan =

N
Letl= [ ——dz
Dividing numerator and denominator by cos®x, we get
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cos’y

o . 2
tanxsecxdx

tanx

I=5)

X

e

| Jians

Put tanx =t . sec’xdx = dt

1 i '%d
" I=j‘-—-—dt- t 2dt
J1

dx

2

=m+£‘—2\/i+c

=2 /tanx +c.

Question 14.
(z—1)7
(z2+1)*

Solution:

(x— 1]2
bet 1= It T

X =2x+1
(x?+1)*

dx
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(G +1)—2x
)41 ax

Fl o x*+1 2x
. I:(x‘+1)‘—{x’+1)2]dx

Xt +1 ,[{A:"+I]'2

=l -1, oo (Let)
Inl, Putx’*+1=t¢ . 2xdx=dt
1 =2
=-[I"T-'—"de—.[f df
=1
=tan— 1y —
=tan “x {—1}+C
=tan"'x + 21 +c.
x¥+1
Question 15.

2 sin ¥ cos
3 cos? r+4 sin’ T
Solution:

2sinxcosx
= ——"""""
Let I3m21+4smix

Put 3cos®x + 4sinx =t
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) d . d N
S [S{Emﬂﬁ{mﬂ +4[2sm1]5[smx}]dx =dt

Jo [ —6cosxsinx + 8sinxcosx]dx =dt

', 2sinxcosxdy =dt

I= ‘*Tf=1ogqs:+c

=log |3 cos’x + 4sin’x| +c.

Question 16.

1
VIV

Solution:
1
jﬁ +Jr
[
x? +x?
Put x = t? S.odx =2tdt

1 1 3

1 1 ] a
Also x? =(1*) =t and x2 = (1)} =1

Let [ = dx

2 kdl
t+ 13

“2fim

1
'me""
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=2tan"'t+¢
=2hm"(ﬁ)+c.

Question 17.
10z +107 log 10
107 +z10
Solution:
10x® 4 10*-log 10

Let 1= 10* + x19

dx

Put 10° + x'% =
. (10%log 10 + 10x")dx = dt

S = j.%d!-logltl +c
=log |10 + x'°| +¢.

Question 18.
:n—l
2/ 1+4z"
Solution:
-1
Letl= * dx
W 1+ 4x"
Put x" =t Coonx" " dx =dt
. ::"“:i:c:ﬂ
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I—J (144t) ’dt
ek

1_(1+41}=

“n 12 4

=—-/1+4x"+¢
Question 19.
(2x+1) /o + 2
Solution:
Let I=[(2x+1)/x+2dx
Putx+2=t¢ cLodx=dt
Also, x=1t-2

L4+ 1=2(t-2)+1=2t-3
s l=[(t=3)Jtat

= {Zf%—Bt%}dt

—2f 2dt—3f it

4 3 3
=§{x+2}’— 2(x+2) +c.
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Question 20.
a- +

Solution:
Let I=[ x5 /a® + x?dx
Put, a®?+x2=t¢
J 2xdxe =dt xdx=%d!
Also, x’=t—a?
I=fx*-x? Ja* + x*xdx
=%]’{i—n3}’\ﬁdt

-%f{izwzﬂ"t+n‘}\ﬁ dt

E
=%j{ : ER’F +n“11)dt
s 3 1
-%j‘t‘dt—a’jt*dt+%‘j't1df
7 3 3
1 8 2 gt g2
=3 - +c

) G "G

1 1 2g? Eapes 3
= ;,{a’ +x?) - ?{al +x?)? +E(nz +x%)? +c.

Question 21.
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(5 —32)(2 — 3z) "2
Solution:
1
Let = (5—3x)(2—3x) 2dx
Put2—3x=t
. —3dx=dt

—dt
S ax=——

2—t
AIB(.'I IET

=[5 (55) ) (5

- 1
(5-2+1t} 2dt

. _1
(3+6t 2dt

I
|

11
(3t 2+4#2)dt

I
|
w
»

|

L R e T ]
B L]

3. 104
' dt—gft dt
1 3
12 p
T/ 3G te

2 3
-—2,!2—31—6(2~31}‘+a

| =t

art-2-cha ter-3 |ndef|n|te integration/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/

€IndCareer

Question 22.

T+dz+5z
7
(20+3)2

solution:

7 +4x + 5x* o
Lm:J‘ +53xdx=J‘5r +ht?dx

(2¢ +3) (2x +3)?
Put 2x +3 =t S 2dx =dt
dt
. dx——z-
t—3
A].SU,I—T
t—332 -3
. 5(—2—) +4(—2 )+?+'-ﬂ‘
— é I-E

dt

j‘SF 30:+45+Bt—24+28
2

41‘2

JJ’5‘2*22*+49
8]

di
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1 1 -3 -3
=3 J(St‘ —22t 449t %)dt

sffzdt——fi 1dt+4gj' t 2dt

_5 :1 11 ri 49 f_%
8G/2) 1a s it

21 49 1
(2x+3} —— 2+ It ¢,
2 4 J2x+3
Question 23.
IE
/9—zf
solution:
1
S dx
9—-x°
Put x* =t L 3t dy=dt x’dx=%dt
R 1 dt
= 912 3
=1 di
3 /32 _ 2
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o (3)
—3511 —j" +c.

Question 24.
1
z(zi-1)
Solution:
Let I F—l
=™
-~ x—‘
T lx x{x"—l}dx
- x—‘.
:.- l—x"‘dr
1r Sx-l
-5,1-1‘3dx
d -3
—1 .d—xil—x ]dx
3 1—x73
-11 1—x"3
=3log x| +c

[ i.fx;dx loglf(.r}|+c]
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1
=§lug l—l3 +c
1, |x*—
=§1th ——|+c

Alternative Method :

1
et 1= |yt

xZ
=.[ Py

Put x* =t CL 3y =dt

dt
24, . %
xdx 3

'Jur—n' 3L-:t—1>
-3 [ Tarae=s [ (1)
=5l =[]

=3 log1t— 1]~ loglt]] +¢

loslt-ul
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1, [¥*=1
=308 |*¢
Question 25.
1
z-log z-log(log =)
Solution:
1
LetI= dx
.[ x-log x-log (logx)
1 1 dx
log(log®) x-logx
11
Put x)=t Lo— d.t-d‘t
log (log ‘gz x
i 1
. x-]ogx# dt
1
s f-‘[?lﬂ’-]ﬂslll+f
=log|log(logx)| +¢.

Il. Integrate the following Functions w.r.t x:

Question 1.
cos Jz—cos 4r
sin dx+sin 4r
solution:
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" cos 3x — cos 4x
J sin3x 4+ sin4x

“en(55 ) (557),

= dx

2ein(335)=(537)

By

( x
=)
)

Let I=

X

idx

- Jan

Question 2.
COS8 I

sin{z—a)
solution:

Let [ = Iﬂdr
sin(x —a)
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_ "ms['{x—n]+n]dx
‘sin{x —a)

_ "cos (x —a)cosa —sin (x —a}sinndx
i sin{x —a)

~ '[m&{x—u}msa_sin{x—a)sina] dr
B sin(x —a) sin(x —a)

=cosa [cot(x—a)dx —sina[1dx

= cosalog|sin(x —a)| = xsina +c.

Question 3.
sin(r—a)

cos({z+b)

Solution:

[ sin(x —a)

Jcos(x+b)

_ "sin[(x+b)—{a+b}]dx

J cos(x +b)

(sin (x + b) cos (a + b) — m{x+b]sm[n+b]
cos (x + b)

Let I=

B 5in(x+b)m{n+b}_ms{x +b)sin(a+b) i
o cos(x + b) cos (x + b) ]

= cos(a+b) [ tan (x+b) dx —sin (a +b) | 1dx
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= cos (@ +b)log|sec (x+b)| —xsin(a+b) +c.

Question 4.

1
sin z-cos T+2 cos? @
solution:

1
Letl=
f sin z-cos T+2 cos® T
Dividing numerator and denominator of cos?x, we get

()
2
1= | 25X 4y

Put tanx = ¢ ;. secixdx =dt

_ i
1= Imdt—loglt+2l+c

Question 5.
sin r+2 cos T
Jsinzr+4dcosr

solution:

Let | = f gin z+2 cos dr

dsin r+4cos x
Put, Numerator = A (Denominator) + B [% (Denominator)]

SsinX+2cosXx=A(3sinx+4cosx)+B [% (3 sin x + 4 cos x)]
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Ssinx+2cosx=A(3sinx+4cosx)+B [% (3 sin x + 4 cos x)]
=A(3sinx+4cosx)+B(3cosx—4sinx)
Sosinx+ 2 cosx=(3A-4B) sin x + (44 + 3B) cos x
Equating the coefficients of sin x and cos x on both the sides, we get
3A-4B=1...... (1)
and4A+3B=2...... ()
Multiplying equation (1) by 3 and equation (2) by 4, we get
SA-12B=3
16A+12B=8
On adding, we get
11

A=11 =
25, LA %

-, from (2), 4 ( )+SB=2

Gl

L 1 2 .
o 3mx+2msx—?5(351nx+4msx}+25(3msx—4smx)

-y J.[%,-;(Ssinx+4oosx}+%(3nmx—4sinx]:|
. I= 3si dx
sinx+4cosx

11 % (3cosx —4sinx)
_J‘[ + (3sinx +4cosx) dx
11 ldx+ 301::sx—4sinx
T2 25 3sinx+4cosx
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11
-— +—]og|35mx+4¢061|+*3
. [ j:—i—% =Ioslf{x1!+f]

Question 6.
1

2+3tanz

solution:

Letl= dx

er
1

e &
2+3(—")
cosx

_ cosx dx
- J2cosx +3sinx
Numerator = A (Denominator) + B [% (Denominator)]

.',cosx=A{2cosx+35inx]+B[% (2 cos x + 3 sinx)]

=A(2cosx+3sinx)+B(-2sinx+3cosx)
s.cosx=(2A +3B) cos X + (3A—2B) sinx
Equating the coefficients of cosx and sinx on both the sides, we get

2A+3B=1...... (1)

and3A-2B=0....... (2)

Multiplying equation (1) by 2 and equation (2) by 3, we get
JA+6B=2

SA-6B=0

On adding, we get
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2
1BA=2 A=l
. 2\ 6
. from (2), 2B BA-S(E)_E
3
’ 3_13

msx=%{2msx +35inx}+%(—zsinx+3cusx)

. I=J'[%{Emsx+35inx)+%[-—25inx+3msx) .
) 2cosx+3sinx

73(—2sinx + 3cosx)
.”:13 A 2cosx +3sinx ]dx
2 3 ([ —2sinx+3cosx
13I1dx+ﬁ 2cosx + 3sinx

2 3
_"‘-'H‘ 10512.:05::+3$mxf+c

13
[ v

Question 7.
de=—25
2er—5
Solution:
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Leti= [F—2dz
Put, Numerator = A (Denominator) + B [% (Denominator)]
. dex—25= A(2ex - 5) + B[% (2ex-5)]
=A(2ex -5) + B(2ex - 0)
Sodex—25=(2A+ 2B) ex—5A
Equating the coefficient of ex and constant on both sides, we get
2A+2B=4....... (1)
and 5A =25
SA=5
From (1), 2(5) + 2B =4
S 2B=-6
SB=-3
. 4" —25=5(2e" — 5)— 3(2¢")

= f[S(Zf" 5)— 3(26"}']Iltx

=j[5—%]n‘x
=sjux_3j'%dx

=5x—3log|2¢* —5| +¢

Ny —

Question 8.

2-cha ter-3 |ndef|n|te integration/
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204 12¢*
Je*+4
solution:
20 + 127
letl= | ———— . dx
/ 3e*+ 4
Put,

d
Numerator = A (Denominator) + B [E{Denominatnr]}
I d I
520 +12e* = A(3e" +4) +B [d—[Se + 4)]
z

= A(3e* + 4) + B(3e* + 0)

520 +12e* = (2A + 2B)e" - 5A

Equating the coefficient of e* and constant on both sides, we get
2A+2B=4  .(1)

and

5A = 25

mA=5

- from (1),2(5) + 2B = 4

~2B=-6

nB=-3

- 20 +12¢* = 5(3e* + 4)- 3 (3¢
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- /‘[5(3&" +5) _3(3‘81]}&:

3e*+ 4
3 3e*
=f5— (3€7) .dx
3+ 4
=5f1dz—3f 3 4
Jet + 4

= 5x— log|3e* + 4| + c.

Question 9.
3elr45
de?=—5
Solution:
2
Leti= [ 3 d
Put, Numerator = A (Denominator) + B [% (Denominator)]
" 3e2x+5 = A(4e2x—5) + B [-L (4e2x-5)]
=Al4e2x-5)+B(4.e2x=x2-0)
S.3e2x+ 5= (4A + 8B) e2x - 5A
Equating the coefficient of e2x and constant on both sides, we get
4A+8B=3....... (1)
and-5A=5
SA=-1
o from (1), 4(-1)+8B =3
SLBB=T7
~B=1
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L 36 45— — (¥ 5) 4 £ (B)

) HI[ —tk“;)_;%(sezﬂ]dx
=J[-1+;gfu}]dx

7 8e*
= —[ldx+ J‘gh de

= —x+§lng|4e”—5|+c

- [ [yas-tosiro ]

Question 10.
cos® x. cot x
Solution:

Let I = [ cos®x cotxdx
Jcﬁ‘x 05T e

Put sinx =t J. cosxdy =dt
cos®x = (cos?x)* = (1 —sin®x)*
=(1 =t =1—4t>+61* —4t° + t*

I JI—M’ + 61 — 415+ 18
t

dt
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-J[%—4t+613—41’+t7:|d1‘

=de-4juﬂ+ﬁjﬁdr—at[t’dtﬂ:’dr

2 4 L] t!'
~log|t| -4 (tz)”(;) 4(%)+-B-+c
sin®x

3 2
= inx| — 2sinx + = sin*x — = sin®x + —— +¢.
log | sinx| 2smx+zsmx 38N + 8 +

Question 11.
tan’x

Solution:
Let!=[tanxdx

= | tan’xtan®x dx

= | tan®x (sec’x — 1)dx

= | (tan’x sec’x — tan’x) dx

= [ (tan’x sec’x — tan x-tan’x)dx

= [ [tan®xsec’x — tan x (sec’x — 1)] dx

- = | (tan’x sec’x — tan x sec’x + tan x)dx

= [ [(tan’x — tan x) sec’x + tanx] dx

= [ (tan®x — tanx) sec’x dx + [ tanx dx

=I,+1, oo (Let)
Inl, puttanx=t S, sec’xdx =dt
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L I=[(*=t)dt + | tanxdx

4 1

-——t—+l |secx|+¢
g 278

tan*x tan’x

4 2

+ log|secx|+c.

Question 12.

cos’x

Solution:
Let I = [ cos’xdx
= [ cos®x - cos x dx
= | (1 —sin’x)’ cos x dx
Put, sinx =t . cosx dx =dt
I=[(1—¢)dt
=[(1=36+3t*—°)dt
=[1dt -3 [tdt +3[t*dt — [e°dt

i A 4
-t 3(3)+3(3)—?+c

=sinx —sin’r + gsin’x— ;sin’:r +c.
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Question 13.
tan 3x tan 2x tan x
Solution:

Let = tan 3x tan 2x tan x dx
tan 2r+tan x
1—tan 2r tan x

tan 3x (1 —tan 2x tan x) =tan 2x + tan x

tan 3x —tan 3x tan 2x tan x = tan 2x + tan x

tan 3x —tan 2x — tan x = tan 3x tan 2x tan x

I = [(tan 3x —tan 2x —tan x) dx

= Jtan3x dx— [tan 2x dx — [tan x dx

=% log | sec 3x| - % log |sec 2x| - log |sec x| + c.

Consider tan 3x =tan (2x +x) =

Question 14.

sin’x cos®x

Solution:
Let I = | sin®x cos ®xdx
= [ sin*xcos *xsinxdx
= [ (1 — cos®x)? cos ®x sin xdx
Put cosx =1 S, —sinxdx =dt
osinxdx = —dt
I=-f(1-£)Y1*dt
= — [(1-28 + )% dt
= = (-2 4 1'%)dt
—[e*dt+2[1'0de — [¢'2dt

t? f“‘ EI.J-
-5+2(7)-@+

art-2-chapter-3-indefinite-integration/
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2
R ISPy | JUL S & |
9cosx+ncns x lam& X+

Question 15.
3':':“"2 T gin 2z
Solution:

Let I = | 3 sin 2xdx

Put cos?x = ¢

[2msx:—£{msx}]dx=dt

. =2sinxcosxdx =dt

osin2ydx = —di

- [3dt= L .3t

= j'3 dt = fog3 3+

- _ *x

= hg—B ‘3T 4.
Question 16.

sin fix
sin 10r sin 4x
Solution:

sin (10x — 4x)

Lot [ Imnlﬂxsmix sin 10x sin 4x ol

sin 10x cos 4x — cos 10x sin 4x

sin 10x sin 4x dx
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J‘[sinlﬂxmsdx mlﬂrsindx] dx

sin10xsindx  sin 10xsin 4x
= [ cot4x dx — [ cot 10xdx

1 . 1 .
-zlnﬁimnixt—ﬁluglsmmtl+c.

Question 17.

sin = cos® =
14cost T
Solution:
. 3
sinxcos x
Let[= | ————
14 cos“x

Put cosx =1t
. —sinxde=dl . sinxdy= —di
- tj

= — | ——dt
#+1

B 'E{F+l]—tdt
N 241

FI (R +1) t
- [ #+1 _z’+1:|“H

t
- —fhﬂ‘+j‘mlﬂ‘
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1 2t
=—Ih‘.ﬁ+§'[mdf
tl
=-5+3 Iog|t‘+1|+c
PN £, ]
..I:,d,t(t’+1} 2t and f{)d.r log [f(x)] +¢

1
= -im’x+%logfms=x+1|+c

1
=Ellog|cns’x+1|—m’xl+c.

Ex 3.2(B)

I. Evaluate the following:
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Question 1.
1
1773
solution:
1 1 1
I '[4::_311' ijl_gdx
4
1 1
4 J—az &
x3—
(%)
1 1 X _lzé
== +
*z(é)"’s L
2 2
_M 2 + J
Question 2.
1
il Zgz 9
solution:
1 1
: =f Fos = [smr

‘54-3(1
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5+3I

5-3| T

30103
Alternative Method :

1 1

fm‘“ﬁ T
—X
9
2 ix
1 1 1 1 3
O T =
3 3 3
1 54 3x
ﬁk’sis—ax *
Question 3.
1
f?+2:? -dz
solution:
1 1
I= J.?+1r=dx 2-['1 zdx
FHx
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(B s
2 2
_1 tan"|& +¢.
J1a J7
Question 4.
[—L— - dz
v ar-+8
Solution:

art- 2 cha ter 3 |ndef|n|te integration/
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+c,

- sl Gl 6l

[ 8
2 4-
x+ [x +3

lﬁ“ﬁ"*_ o

log

log|ﬁx +/3x I—lagﬁ+c,
=\(7§105|,/5x+.,f3x2+3|+c, where c=¢, —log./3

Alternative Method :

J-;dx='|‘ ! dx
J3xt+8 \/(\/_SIF +{\/§]’
=]03|ﬁx+ (/3% +(/8)* | +¢

NE
=%1¢g|f3x+\fax’+8|+c.
Question 5.
1 -
f«,x"ll—-i:?
Solution:
J ==
11 —dx?

art-2-chapter- 3 |ndef|n|te integration/
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1
- — ¥
I V(NP
+C.

=%5in"(%)

Question 6.
[ = de
v 2r -5

Solution:

1

f,/z%_—s‘“ylijﬁ‘“
2

Question 7.
J(‘ 9+I e dx

Sulutlon

art-2-cha ter-3 |ndef|n|te integration/
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Letl= 25X 4
JV9—x
_ 9+xx9+xdx
_ x 9+4x
_" Q+x dx
.,,r‘Bl—x’
", JBI x* IJBI—
2x
9| =it + - | ——dx
J.J'J’—x’ 2.[,;‘31-::’
=] +1, ... (Let)
1—9'[\/____;& 93m"( )+c,
92 _x?
In I, put 81 —x*=¢
. —2xdx=dt L 2xdx= —dt

1

-1 1 2
I,=—1Jt idt= — - ——+0y

50
2
- .“J'S‘I —1’1+|‘.‘1
I-9sin“(;)— V81 —=x*+¢, wherec=c, +¢,

Question 8.

J- 2+z
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Solution:

LetI:[“' 2+I.d:|:
2—x
24+ 2+
f\/ T T dx
2+:1.'

2+=x

VA — z2

.dzx

2 T
= —.dm-{-f—.dz:
f\a’d—:r? V4 — z?

.dxr

1 1
I A
V22— z2 2) Vi 2

=1 +1 .(Let)

1
11:2[7.1;{&
1|I.-"'z‘;!_xﬂ
—Esi_n_l(z)-l-c
2 1
Inl;, put4-x2 =t

o= 2xdx = dt
- 2wdx =-—dt

1 1
h=—— [t 2dt
=5 [
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LI
2 ()
—V4—x2+co

= ESin'l(%) _Vi—z+e

Question 9.

1'|]+::
/ w4

solution:

104+ =
I
10 — =

_f\/lﬂ-i—:c 10 + = J
B lﬂ—mxlﬂ-l—m' *

104+ =

V100 — 22

Llet] =

10 T
[
-/ 100 — z2 100 — z2

=10 dz

1 1 2z
[ —— -
V102 — 22 2J V100 — 22

= 11_ + [2 ..(Let)
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I =10

f ~ 1
V10% — z?
I
s ()
sln 10 cy
InI,, put 100 - x¢ = t

so—2ndy = dt
s 2w dx = —dt

I = —%[r%dt
t3
(2)

= —+/100 — 22 + 9

=10 si.n_l(%) — V10— 22+ ¢

! +
5 €

Question 10.

1
/ oI
Solution:

1
_|-1|:1+E:r+12'|i'1r

art-2-cha ter-3 |ndef|n|te integration/
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1
Tl e+ 16)-16+12

dx

'Iﬁ"‘

(x+4)-2
2{2}103 (x+4)+2

1

=-]

4

x+2

x_+6 +c

Question 11.

1+z—x? ’
solution:

Let I= '[
1+x—x
l+x—x'=1-(x*-x)
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=i

£+(x_1
RN i G )1 8
)1
2 2 2
IJ' 1+2r| .
JE Jorl-2l
Question 12.
1
Jr 41— 20z+17 dx
solution:
[
4x* —20x+ 17
1 1
[
4

dx
4 25\ 25 17
j("'&’”r)‘?*?

art- 2 cha ter 3 |ndef|n|te integration/
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5
x—==,/2
1
SR U
I—E+ 2
1 le 5— 2
"5/ Bla sy Zﬁ,
Question 13.
1 .
fﬁ—tiz—h? dz
Solution:
1
Let 1= [5 gy
5 4
5—4:—3:’-3[—3——(x’+§:)]
5 4

art- 2 cha ter 3 |ndef|n|te integration/
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Mo EEsiN
[ Eee)
)| ()

+c

3 3

1 19+2+3x
=3 /15% i§19—2—3x e
3x+2+.,/19 |
log
-(3x+2-,/19)

Ix+2+,)/
2+ V19 +c e [ | =x]|=x]
3x+2-./19

Question 14.

1
"r v/ 32245247
Solution:

L&Inj-——--—
3x? 4+5x+7

5 7
2 - 2t
3xt+5x+7 3[:: +3x+3:|

art-2-cha ter-3 |ndef|n|te integration/
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= (e+5+%)+(G-%)]
o[ (=2) ()]

fm\f\/ﬁ (L)

1 1

[
e x+34 [ (x+2) + (L2
log x+:+ f.t +5;+§

Question 15.

Sl

+c

e

+ .

1
f VT +8z—20
Solution:

| rres

dx

1
= dx
IJ(I’+BI+16)—16—2U

art- 2 cha ter 3 |ndef|n|te integration/
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1
- dx
j.:;(x +4)* —(6)°

=log|(x+4)+./(x—4) —(6)*|+c
=log|(x+4)+/x*—8x 20| +c.

Question 16.

1
"r +/B—3z+227
solution:

dz

Letl=/ .
V8 — 3z + 222

3 2
8-3x+ 20 =822+ -2+ —
2 2

sf(as2s 32 8\, (2 6
| 2 4 2 4

(o) (9)]

mw&d (Hg)i (ﬂ)
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Question 17.
S S
f VI(z—3)(z+2)
Solution:
Let f—j—l dx
(x—3)x+2)
- J' 1
Jxi-x—-6
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1 1% 5%\
(-3 T T |-
1
( i)+ i-x—6
Question 18.
1
f4+3msz;: “dz
Solution:
1
“’”=J’m

Dividing both numerator and denominator by cos’x,
we get

r sec’x

= | —————d
J4sec’x 43 *

~ HCII

]340 ¥ tan®x) + 3
r seclx
dtan’x +7
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Put tanx =t coseciydx =dt
I= J&F +7
_‘[ dt
(287 +(/7)?
—Lm'l(i)-l +c
v \J7)2
_ 1 tan (Ztanx)_l_
7 V7
Question 19.
R
cos 2z+3sin” =
Solution:

1
W’fm”‘

1
=j1—2sin‘x+3:in*x

1
_I1+sin’xdx

Dividing both numerator and denominator by cos®r,
we get
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£=I sec’xdx sec’ydx
sec’x + tan’x 1+ tan®x + tan®r

_ sec?xdr
2tan’x + 1

Put tanx=¢ .. sec’xdx=dt

1 1 1
"Iw—“"‘—ijT)‘z“‘
Pl —

A

b (5]
()
——-ﬁtan"(ﬁtanx}+c.

Question 20.

[z . gy
sin 3z

Solution:

sinx
Let I= J‘sma.t dx

sinx
3sinx —4sin’x

1
=Is-4smixdx
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Dividing both numerator and denominator by cos’x,
we get

I sec’y
1= ) 3sec’x — dtan’x dx
i sec’x

- 3(1 + tan®xy) — 4 tan?x dx

[ sec’x
J3—tan’x
Put tanx=t¢ L osectydx =dt

I_‘b%
3+t
2,/‘ | 1

f+tanx
lf V3—tanx

+c.

II. Integrate the following Functions w. r. £. x:

Question 1.

1 .
S T3smz 0T
solution:
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Put tan(x/2) =t

24t 2t
., dx Hlnj —
1+82 sinx = 1+¢2

[ 1 24t

2t ) 1+
1+

, 3+2(

F1442 2dt
3434+ 4t 1+

=2 | ———d
I3¢2+41+3 g

e
2,
£ +31+1

2 f 1
== t
3 1’+E!+E —5+1d
J 379/ 9

€IndCareer

ox=2tan" 't
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Question 2.

.
4—-Hrosx
Solution:
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1+ 24t
-J.4(1+£’}—5{1-11} 1+4

log | — [ +¢

Question 3.
1 .
2+cos r—sin T

solution:
Let I-=j ! -
24+ cosx —sinx

Put tan(x/2)=¢t .. x=2tan"'t
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_ 2dt 2t 1-#8
. dr= T Fandsmx T8 msx'1+tz

1 2dt
(1—!‘) ( 2t ) 1+#
v 2+ 2 |~ F]
148 ) 141t

[ 1+¢ _ 2dt
J24282 4122t 1+ ¢

dt

1
=2Iﬁ—m+3ﬁ*zjul—m+q}+z

1
= W,

t—1
=2 x-l-—tan"(—)+c

J2 V2
um(%)—l
= 2t | 22 l4c
NE
Question 4.
1
3iZ2sinr-cosT dx
Solution:
1

3+2siny —cosx
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Putlan(;)-t J.ox=2tan" 't

) 2
CL dx-l_H,di and

1-#

inx = 2t sy =———7
ST 1+7

1+

- 1 24t
t "ja 2 2t (1-t=)1+t“
* (1+t’)- 1+
_ 1+# - 2dt
T3 +a—(1-£) 148

[ dt
42 + 4t 42

[ dt
Jar 44t +1+1

2 I dt
@2t +1)7 +1°

_I(Zt:-l)+c
-tan"[!tan‘l(;)-f- 1]+c.

Question 5.

1
Jr 3—2cos 2z da
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€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/

€IndCareer

solution:
1
wl'fa—zmh"
Put tanx = ¢ . x=tan" 't

— 2
Ldrm 2y and cos2e=i

p 1 dt
3— 2(1 F) 1+#

-.I-
148

. [ 148 ot
J3+3r-2+200 144

o=

(B

11 ot

1

=7§m"{ﬁtanx)+c.
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Question 6.
1
Jrzsinzx-s -dz
Solution:
1
“’”=f Zsin2x—3
Put tanx =1 J.x=tan '}
. dt .
Sdx=qop and sin2e=97g

f 1 dt

2t 1+
2(1+F)-3

148 dt
44-3-32 1+82

[ 1
) e
= J —-‘t+1‘ﬂ
1 1
=— dt
3|1/, 4 4\ 4
.(f —§f+§)—§+1
1f 1
-3 2\2 1./5 4
(+=5)+(%)
. = &
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Question 7.
l -
3+2 sin 2r+4 cos 2z dz
solution:
1
= dx
Let! .[3+23it12r+4cu521

Puttanx=¢t .. x=tan 't

1-—¢

dt .
. a dx-_z and ﬂnzx=m, Cﬂﬂh—m

1+t

f 1 dt
2t 1—2%1+8

,3+2(1+t")+4(1+t2)

i 1+ ot
JAIQ+)+4+4(1 =) 1+

roo1 I' 1
ol b Lol e e renwrs W i

art-2-cha ter-3 |ndef|n|te integration/
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1
= d
.[ (V1) = (=27 t

1 k'glﬂH_ ‘
2 /11 Tl M et+2

1 \/1_1+tanx-2l
= Jog Mo T TS
2711 05|ﬁ—tanx+2 e

Question 8.

1
Jrcosz—sin.r dx

solution:
1
cosx —sinx

Dividing each term by /12 + (— 1)* = /2, we get

Let I =

N

Sl =

n . .
COSX - CO5—— SINX-5IN—
) 4 4

¢ 1

dx

Sl
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=L2Isec(x+z)dx

=:/_— log‘sec(x+ )+tan(x+4)‘ +c.

Question 9.

j‘% -dx
cos T—+/dsinz

Solution:

Let]= f ! dx
cosz — V3sinz
Dividing each term by V 12+ (— 1)* = V3 we get

1= —f .dzx
2 L — & L
COsX>. \/5 s1n.r. \/E

1
= —f = = - = .dzx
2 cosr .cos 3 — sinz.sin
1 1
- —f—.dm
2 cos(:r-i—%)
1 T
= — [ sec m+—).dx
3 [oeelet g

log

% sec(..":—i— ;)+tan(m+ ‘+c

Ex 3.2(C)

I. Evaluate:
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Question 1.
Jr 3z+4 dﬂ:
o2 +Bz+5
Solution:
Letl= [ 22y

2l +6z45
Let3x+4=A[L (x2+6x+5)] +B
=A(2x+B)+B
L3x+4=2Ax+(6A+B)
Comparing the coefficient of x and constant on both sides, we get
2A=3and6A+B=4
“A=>and6(3)+B=4
S B=-5
3x+4=3 (2x+6)-5
: jzj%(h+6)-5
' x*+6x+5

dx

3 2x+6 1
-i,[x*+6x+5dx_5j'x5+6x+5dx
3
=§I1—512

Fl)
) dx=log|f(x)| +¢

=log|x*+6x+5|+c,

I, is of the type

1
I’=j.x‘+ﬁx+5dx'j(xz+sx+9}—4dx
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1
=Lx+3)=_2;dr

1

1
~3%32.8

| x+1

x+5

x+3-=2
x+3+2

+c;

1230022 5102/ x 1
. I—Eloglx +6x+5|—4log!x+5i+

where c=¢, +¢;.

Question 2.
2r+1
i -+4z—5
solution:

Leti= [ 2= _da

ri+dr—5
Let 2x+1=A[-L (x2 + 4x—5)] + B
2x+1=A(2x+1)+B
L2x+1=2AXx+(4A+B)
Comparing the coefficient of x and constant on both sides, we get
4Aa=2and4A+B=4
.‘.A:% and 6{%}+B=4
S B=-5

S2x+1 :%(2x+1}—5

2
3(2z+1)-5
.'.l=f 2{1: ) .dzx

2+ 6x+5

3 2r+1 1
=— | ———de—5 | ————.dx
2,[.1“2+43:—5 f:r2+4:1:+5
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b | e

I, — 5l

fr(@)
fl)

L= log|x2—|—4:r — 5| +0

1
b= | ———.dx
2 /:rz+4:r—5

- 1
_f(:r5’+4z—9)—

_f; de
[z+3}2—22-

I1 is of the type cdz = log| f(z)| + ¢

r+3—2
=1 -
'E'g:a:+3+2‘+‘“2
= lo x_1‘+c
- g:'«:+5 2
1 rz—1
~1=log|lx?+ 4z — 5| — =1 + ¢,
og|z | 20g3+5‘ €

Question 3.
2r+3
2rl+3z-1 dz
solution:

oo
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2z+3
Letl= f 2xi+3x—1

Let 2x+3 = A[(2x? + 3x-1)] + B

2x+1=A4x+3)+B

L 2%+ 1=4Ax+(3A+B)

Comparing the coefficient of x and constant on both sides, we get
4A=2and3A+B=3

.‘,Azé and3{%}+8:3

SB= 5

SL2x+3= %(4x+ 3}+%

1 3
S4x+3)+ 5
" r= 2——2dx
' 2t +3x—1

1 4x+3
~2 2:%3::-1“”5[&%3:-1‘11
3

1
—_11 +E

2 L

I, is of the type J"ﬁx; =log|f(x)| +¢

I, =log|2x* +3x—1|+¢,

1 1 1
‘==fm“’“§jﬁ"‘

2y ——
x+212
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1f 1
K I:,,,Hi)_z_z“’
) 27 716) 16 2
1[ 1
== dx
V-0
J\* 71 1
3 J17
11 iy
= log +c;
4 4" 4
|4.x+3 J_|
4x+3+f

4x +3 -
o I=tlogl2e +3x—1]+ —=I l 3=yl I
2 2,./17

®larsr /17

where c=¢, +¢;.

Question 4.
£/ 2z*+2z+1
Solution:

Letl:f dr+4

W
Let3x+4_A[;I(2x +2x+1)] +B
SL3X+4=A(4x+2)+B
SL3X+4=4Ax+(2A+B)
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Comparing the coefficient of x and the constant on both the sides, we get

48 =3and2A+B=4

A _ 3 3 _

A= and2{1}+8—4

S B=

L3X+4= E (4x +2) + %

3 5

_ I—J 7@+ +3

b | @

dx
2x2 +2x+1

3 4:1-2 5'[ 1
—_— iy

"1 S 21 V24241

3

2

Inl, put 2x* +2x +1=t¢ Co (4x+ 2)dx =dt

-EI’. + Iz

1
L _I—d:—jz‘=a‘t

- 7
1",2+-*:, 2, /2% +2x+1+¢

5J‘ 1
L=—2 | ——a
T2 Vxi+x+]

1

'7‘[ e

dx
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3 5 1 1
SoI=s /2 241+ —— - 2 2
2 +2x+ +2ﬁlog|(x+z)+ !x +x+2‘+c,

where c =¢, +c;.

Question 5.

[ L _da

v 3+2zx—1!
solution:

LetI:f Tr+3

m
Let?x+3_A[;I{3 +2x-x3)]+B
Tx+3=A(2-2x)+B
S TK+3=-2A%+(2A+ B)
Comparing the coefficient of x and constant on both the sides, we get
2A=Tand2A+B=3
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.4 =7 7 s al
- A——z- and 2(—E)+B—3 .. B=10

g ?x+3=-;—?(2-h}+1u

J'T?(z-zxnm
- V34 2x—x?
j (2—-2x) ‘[ 1 dx
\/?--l-— VI+2x-22
-TI + 101,
Inl, put3+2r—x*=¢t . (2—2x)dx=dt

II—L/. Ir""*dt

1

t
=ﬁi+c’ =2./3+2x—x* +¢,

1
I,=
! IJa-(x‘—zx +1)+1mc

1
'J-\/m*—(xnu#'

()
= 8in —2“" +C;
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I= -7 /3% 2 —7* 4+ 10sin- ( 21)+c.

where ¢ = ¢, +c,.
Question 6.

f z:; dz

Solution:

x-7 x—7 x-=-7
L'E”'Jx—_‘a““f\/r_—a"m“*
(x-7)
J.\!' x’—lﬁx+ﬁ3dx

x—=7
—_— dx
.[\;"x"lﬁx+63

Lﬁx—?:ﬂ[i

dx
=A(2x—16)+B
=2Ax + (B — 16A)

{x"—lﬁx+63)]+3

Comparing the coefficients of x and constant term on both sides, we get
1

24=1 A-i and

B-16A= -7 H—lﬁ(%)-—?
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Lx—7=-(2x—16)+1

1'[2.'1‘.'—11'3]+1

2
:=j—gx

Jxt—16x +63

l-[ 2x—16 J’ 1 dx
Jx* —16x + 63 xt—16x + 63

1
EEIL +1,

Inl, put x*—16x +63 =1
. (2x —16)dx =dt

171 1 -4
= - -_— 2
I, 2J7?d: zJ.’ dt
1
—lt—1+ =2 —16x+63+c
=20/ T 1
1
I=j. dx
2 ) S —16x +63
=j;dx
JE—=16x+64) -1
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1
=IW“
=log|x—8+./(x—8F —1%|+c,
=log1x—8+Ml+c;
L I= 12—16:+63+105|1—8+m|+c,

where c=¢, +¢;.

Question 7.

J“ gzd:ﬂ

Solution:
LeH:J. f'g;xg,::I g'_""f.g_xdx
x x 9-—x
='[ 9—x dx
9 —x*

Let 9—x-A[;;(9x-x’}]+B

=A(9—-2x)+B
" 9—x=(9A+B)-2Ax
Comparing the coefficient of x and constant on both the
sides, we get
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—2A= -1 and 94A+B=9

o1 1 9
. A=3 and g(i)w_g " B=3

" 9—x=%{9—2r}+2

2
F{a—zxng
L= | ——idx
9x — x*
RSP .
2) J9x—x? 2) J9r—x
1 9
EII"I-EIz
Inl, put 9x—x*=¢ S (9 —2)dx =dt

L -J—dt jr'”%ﬂ

”2+c, =2./9%—x*+¢,
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1

| (R

Question 8.
J‘ dcosx
4sin® z+4sinr—1
Solution:
3cosx
Lot ,=I4Ein’x+4n'nx—l
Put sinxy =t . cosxdy =dt

13 [ v

dt
(44 +4t+1) -2

=3J' di
(2t + 1) (/2

__3 |2t+1-ﬁ1+£
2272 P lat+1+./2
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_ 3 log 251nx+1—.,/-
12 Cl2sinx+1+.2l

Question 9.
ex+1
Solution:
Lﬂf__ﬂ f+1
r e (e —1)
R arrsue
" e—1
=|eJarT®
Put & = ¢ . fdy =di
.'.I= ||'
t—1 t—l

IR ES e

-[ [
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11 2t J' 1
=z | ———=dt - dt
2) /-1 -1
=I]'-Ij

Inl, putt*—1=4
" 2tdt=do

10de 1 -k
2(1:2)”"‘f+“’

= VP T4c,=/F T4,

=14
S B
=loglt+. /¥ =1|+¢c,

=log|é' + /e — 1| +¢,
L I= /1 —log|e + /& —1|+c, where c=c, +c,.

Ir—'

Ex 3.3

I. Evaluate the following:
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Question 1.
[x2 log x dx
Solution:

Let I =| x’logxdx = | logx-x*dx
= (logx) fx*dx — I [{ix(logx}]' x’dx}]dx

x? 1 x*
=(]0§I]'§—J.— §dx

3
=x lggx_% j'x’dx

%{3]03x-1]+c.

Question 2.
[x? sin 3x dx
Solution:
Let I = | x*sin3xdx

=x1.j'si1|3xdx—J[{%[x’)jsinﬁdx}]dx

A (32
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II'.‘OS3I 2
3 3

x?cos3x N
3

g[xjmsﬁxdx—j{i—{:} jms?:xdx}dx]

xcos3xdx

xcos3x 2[xsin3x [ sindx
R = —11-
3 3|: 3 ) 3 d.x]
xlcos3x 2 2 .
= —T+§xs1n3x—§‘ sin 3x dx
X cua3x+2 3 g —cos3x
3 gxsm —9‘ 3 +c
X Teos3x 2 2
= 3 +§ sln31+2?ms3:|:+c
Question 3.
[xtan™ x dx
Solution:

Let I=[ xtan 'xdr= [ (tan™'x)-xdx

=(tan™'x) [xdx — J‘ [{%(tan"x}jxdx }]dx
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o () (o))

.Ztan-l. 17 2
_x X z:r dr
2 2 ) x5 +1

¥ 1 E+1)-1
2 2] x*41

2 or 1
=7 tan ’*i_f("m)“‘f]

X an-1x— L[ _[_1
plantx—g| flax ,[x2+1dx]

Eitmn“.vt: 1(1’ tan~'x)
5 -5 +c

Question 4.
[x? tan™" x dx
Solution:

Let I=j'xztan":rdr=j (tan~'x) x?dx

=(tan"x}_[x1dx—j[{%(tan":]_[xzdx}]dx

p x? 1 x?
—itan-tef V(2 WX
~(an"'9(5) J‘(Hx*)(sj""
_x’tnn",x_l x(x?4+1)—x
3 3 41
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YMan"'x 1 x
- ) ]

tan"'x 1T 1 2x
=g [y [ ]

Jtan—l 1T 2
X X2 Jr—r-—h:n-lgl.vt: +1|]+c

fix) {x]

flx)
tan"'x x?
3 —?+~Iog|x +1|+ec.

. [ £+ zxamif =1og|ﬂx}|+.-:]

Question 5.

[ tan™" x dx
Solution:

Letl=[x> tan™" x dx
=[(tan x) . x® dx

={tan"x][x3dx—-[ [{%{tm'*x)jx’dx}]dx

o) (e i

Cx*tanT'x 10(x*-1)+1

1) dg ®
_x“tem“x_l (xz—I){x’+])+1dx
4 4 x?+1
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*tan 'x 1 1
ot

_xMan'x 1, 1
=— —E[_[xix—jldx+-|.x—~—z+1dx]

tan"'x 12

— i 1At
D - 4 X2
=z{tan" 1) (x ~D)-5 6 =3)+ec
Question 6.
[(log x)? dx
Solution:
Let 1= [(log x)? dx
Putlogx=t
Lx=¢ Code=¢ dt
s =[P dt
—pje m_J' [%{F][e’—df]dt
=1 —[ 2tedt

= t’e'—z[rja’dr —J' {%(H[e‘:ﬂ}rﬂ]
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=1 —2[td — [ 1-¢dt]
=t -2t +2¢ +¢
=[P —-2t+2]+¢

=x[(logx)* — 2(logx) + 2] +c.
Alternative Method ;

Let I = | (logx)? dx = | (logx)*1dx
= (logx)* [1dx — I [%(log X)) J 1 dx]d.t
= ﬂagx]‘-x—jzlogx-%_{logx}‘xdx
=x(logr)2—J 2logx x ; x xdx
=x{logx)* —2] (logx)-1dx
=Jr|{11:|g;1_::|‘1 —2[(logx) [ 1dx — J {Ei—(log x)[1dx }n‘:r]

=x(long—2!(Ing}x—J; ® xdx)

=x(logx)* — 2xrlogx + 2 1dx
=x(logx)* —2xlogx +2x 4+ ¢
=x[(logx)* —2logx +2] +c.

Question 7.
[sec® x dx
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[sec? x dx
Solution:
Let | = [sec® x dx
= [sec x sec® x dx
=secx [sec? x dx —I[;—m(sec ) [sec? x dx] dx
=sec X tan x - [(sec x tan x)(tan x) dx
=secx tan x — [sec x tan® x dx
=secx tan x—[sec x (sec? x—1) dx
=secx tan x— [sec® x dx + [sec x dx
S l=secxtanx-1+log|secx + tan x|
~ 21 =sec x tan x + log|sec x + tan x|
= % [sec xtan x + log|sec x + tan x|] + c.

Question 8.
[x.sin?x dx
Solution:

| x-sin?xdx = Ix(%)dx
1
=i" (x — x cos 2x)dx

1 1
—-E_[xd:r—i jxmstdx

EE_E[ | cos2xdx — '[{—(x}_[msixdr}ir]
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2 - B
=xT_1[x_5u;2x _j‘]-s:r;hdx]

2
—Iz 1xsm2x+1 in 2x dx
“1 1 rY
_x_’ lxsinh_i_]_(—-mslxl
T i 2 e
1 1
—-JI——EI'SIIIZI—'ECOEZI'PE
1 1
=—[x* —xsin2x — - cos 2x] +¢.
4 2
Question 9.
%3 log x dx
Solution:

Letl :f:cs_ logxz.dx

-(loga:]— f_fd't

_m_ L 3
—410g:c 4/3:,15!:!:
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zt l(m“)
=—logz— —|—)+e

4 4\ 4
-I. 4
.
= —1 r— — +te
FERCET:
Question 10.
[e?* cos 3x dx
Solution:

Let I = [ & cos3xdx
= foos3nas [ [ £ feosarx Jas

=eh-5j'r;3x—'[ez‘x2xau;3xdx

1 2 .
=—§ehsin3x—:—;fe"'s.1n31dx
—lez' in 3x
2 . d .
i[ezxjmnhdx—j {d—x-[ez‘)jsmaxdx}it]
1., .
=§Ehsm3x—

[ () e (2]

- %e”sin 3x + g:’" cos3x —;J e cos 3x dx
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. 1, . 2 4
. I—gez‘smﬂx+§zz'cos3x—§l

A
. (1+§)I—§e”sm3x+§ez‘ms3x

" §f=§(35i113x+2m3x)

. I=i—§{2m53:c+33i.n3x}+c.

Question 11.
[x sin™ x dx
Solution:
Letl’=jxsin"xdx-f{sin"x]-xdx

=(sin"x]dex—J‘[{%(sin“x}Ix dx}]dx
() (e

_ x*sin x+1 =2
2 2) J1—x?
_xzsin“x+1 f(1-x%) -1
a 2 2- .”'1—12

x*sin 'x 1

2 - 1 .
— il _yd
= 5 +2 [,/1 x z]dx

dx
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2 aiem—1
e L el
Wf L—X

-1
xsm x lx

s \,,fl :r+ sm x]--sm x+¢
x?sin"'x 1

1
5 1 l—xz—zsin“x+c.

Question 12.
[x% cos™! x dx
Solution:
Let I =| x*cos™'xdx = [ (cos™'x)-x?dx

={cos"x}jx’dx—J [;;(ms_‘r}_[f d-'t]dl'
TN

3 =1 2
x'eos'x 1 xtx
= dx

3 +5 \/l-x"
x.’i
mjﬁdx, putl—x
1

S — 2x dx =dt L Idx=—§ﬂt

2

Also, x* =11t
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e e,
=x°°: x_% (%—\/T)ds
S-Ix—gjt_%dﬁéj-r%dr

t 3
_x’cos x_l( ti) 1 ¢ te
B 1/2 *e (3/2)

1 1 2
3 z —a,fl—x’+§{1—x=}’+c.

Question 13.
log{log )
[—=—dz

Solution:

L= 8008,

=Ilogﬂngx}-;dx
Putlogx=t . —dx=di
. I=[logtdt=] (logt)-1dt
d
=(logh | ldt—f[aﬂogﬂj' 1dt ]cﬂ
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€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/

€IndCareer

=(Iogt}t—j%xtdt
=tlogt— [ 1dt
=tlogt—t+c

=klogt-1)+c
=(log x) . [log({logx)- 1] + c.

Question 14,
tsin”'t dt
“'r V1t

solution:

fsin 1t 1
LetI= dt f-sin” !¢ dt
.[ = :?l-z’
Put sin 't=40 S dt =db
:h—f’

and f=sinf
. i'=j (sinﬁ‘}-ﬂdﬂ-j fsinfdf

=0 sinfdf — _[[ (0 smﬂdﬂ]dﬂ

8(—cosfl)— [ 1:(— cosf)dd
~@cosl + | cosfdd
= —fcos 0 +sinf+¢

—0- /1 —sin?f +sinfl + ¢
=—sin" 't 1 - +t+c

art-2-cha ter-3 |ndef|n|te integration/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/

€IndCareer
=~ /T-Fsin""t+E+c

Question 15.

[cos/x dx

Solution:

Let | = [cosvx dx

Putvx =t

X =t

Sodx=2tdt

Sl=[(cost) 2t dt
=[2tcostdt

= 2t Jcos t dt - 1[%{3) [cos t dt]dt
=2tsinkt—J2sintdt
=2tsint+2cost+c

= 2[Vx sinvx + cosvx] + c.

Question 16.

[sin 8. log(cos B) dO
Solution:

Letl=[sinB. log (cos 8) dB
= [log(cos @) . sin O d@
PutcosB=t

~.-sin B dB =dt
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~.5in B.d6 =-dt
. I=[logt(—dt)
= — | (logt)-1dt

- _[{mgnj-m—ﬂ%uogﬁj ldr}dr]

[vogoi- [11a]

= —tlogt+[ ldt

=-tlogt+t+c
=-cos0.log(cosB) +cos B+ ¢
=-cos 0 [log{cos B) - 1] +c.

Question 17.

[x cos® x dx

Solution:

€05 3x=4 cos’ x— 3 cos X

5. C0S° X + 3 €05 X = 40053xX
3 1

.. COos x=3c053x+%msx

g j'ms"’xd.t=%j.ms3xdr+;|‘msxdx
1/sin3xy 3

_sin3x  3sinx

T+T wea (1}

art-2-cha ter-3 |ndef|n|te integration/
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Let I = | xcosxdx
=x| ms’xdx—j[{%{x}_[m’xdx}]dx

=x[sin31+35mx:|_f 1_(L'i.mB:r._I_fism:u:)Itit

12 4 12 4
.. [By (1)]
¥sin3x 3xsinx 1 . ar .
T + n —Ejsmaxdt—zfmxdx
_xsin?-x_l_a:rsinx 1/ —cos3x —g{—cosx}+c
12 4 12 3 ) 4

-1[’_‘3]1\31 +1m534r+3:sinx+3cusx:|+a

- 413 9
Question 18.

sin(log )°
| — - log xdx
Solution:

. 2
Lﬁtl-‘(ﬂﬂ:‘i-logxdr
Put (logx)* =t

" 2logx-_dx=dt

o1 1
. ;Iogxdx —idf

art-2-cha ter-3 |ndef|n|te integration/
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B I=%jsintrﬂ
—lmsl+c
2

- _.—_I!ms[(logx)z] +c.

Question 19.
1
f i

F
Solution:

1
Letl= [ ==dx
Putlogx=t
1 dx=dt
-
~1=[tdt
_ 12
=5 t+c
=%{lugx)2+c

Question 20.

[% sin 2x cos 5x dx.

solution:

Let | = [x sin 2x cos 5x dx

sin 2X cos 5x = %[2 sin 2x cos 5x]
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= % [sin{2x + 5x) + sin(2x — 5x)]
= % [5in 7x —sin 3x]
. [sin 2% cos 5x dx = % [[sin 7x dx — [sin 3x dx]

_1(—&97:)_1(—@53:)
2\ 7 2\ 3

1 1
—-— - e (1
14005?1 +6cm3.:|: (1)

I'=[xsin2xcos5xdx

= x [sin2x cos 5xdx — ”-%(r)j'sinzrcos&x dx]dx
=x[—'1—14cos7x+%ms3:t]—
1 1
j.]-(—ﬁms'?x+6m93x) ... [By (1)]

= —Z cos7x +£ms&x+%-[cm7xdx—éj cos 3x dx

14 6
x 1 /sin7x 1/ sin3x
= 14r.05'?x+600531+14( 7 )_6( 3 )+r:

x sin7x sin3x
1 C0S7x +geosdr+ 5= — S

Question 21.

[ cos(y/z)dx

Solution:
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Let 1= [ cos(y/x)dx

Put Yx=t . x=8 - de=3Pdt

. I=[3Fcostdt
=3t‘jmstdr—j.[£{3i"]j'mst dt]dt

=3 sint — [ 6tsintdt

d
— 2 - — - — — -
=3t sint [ﬁtjsm!d! J.{dttﬁr)jsmtdi}df]

=3t"sint —[6t(— cost) — | 6(— cost)dt]
=3t?sint +6tcost —bsint + ¢
=3(t* —2)sint + 6tcost +¢

-3{x§—z}sintg/i1+ﬁ.3/5m(3/i}+c.

II. Integrate the Following Functions w.r.t. x:
Question 1.

e2* 5in 3x
Solution:

Letl = [eh.si.u 3z
*. sin 3z —f[ su:l3.?: d;l:] dz

art-2-cha ter-3 |ndef|n|te integration/
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sin 3x sin 3z
=32‘.T—[e2:>(2x 3 .dr

1 2

= Eeh sin 3x — 3 /egzsin:}.ﬂ:.dz
1 2

= Eez’ sin 3x — 3 [eﬂ"fsin 3z. dx}

lezrsi_u"!z_g 822. ﬂ _fehxzx Lm dx

= 14!3'“':si.u3$ — iehccu@,?.:i: - i [eﬂzcos3z.d:|:
3 13 13

1= Lo gnse — 2 e cos3z —

Sl=—e Sllaf —  —€ COSal — —

3 13 13

4 1 2

14+ — 1= =e*sin3z — —e**cos 3z
13 3 13

LB 21(2 3z — 3 cos 3z)

TR sin 3x cos 3z

Eﬂz
.-.I:E(2si_n3;c—30053m]+c.

Question 2.
e™ cos 2x
Solution:
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Letl = /e_:msl?;. dz

d
=e_’fcos2z.dm—f[dx{ h]fsm?m d:c] dz

e cos 2x —fe_"x 9 x smzz_d:r
3 3

1 2
= Ee"cosb: —3 fe"sin2:r.d:|:

1 2 . .
—Ee cos 21 g[e fsmzx.do:]

1 2 2| . ( —cos2z =y 9 —cos2x de
i S | — ) = ®x2x | —].
3e cos 2z 3 e 3 e 3

1 2 2
= Ee_’cos2m RS Ee_:cosh - gfe_zsi.EZm.dJ:

1
~l=—e *cos2z + Ee_’cosz.r |
3 5 b

: 1+4l 1_1_= 2+2“"2
S 5 —3& COSs & 5& SN &1

e—I

I:
5

=T

= E5 (2cos 2z + 2sin2zx) + ¢

art-2-cha ter-3 |ndef|n|te integration/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/

€IndCareer

Question 3.
sin(log x)
solution:
Let I = | sin(logx)dx
Put logx =t Sox=¢ Sode=édt
S I=[sint x édt=| ¢ sintdt

=e'jsintdf—J[%(a']]‘ sintdt]a't
=¢(—cost)— [ e'(—cost)dt
= —¢&cost+ | e costat

= —e’cmt+€jmstﬂ—j[%{c‘)jm&tﬂ]ﬂ

= —¢é'cost +¢'sint —[e'sintdt
. I= —é'cost +esint =1
J. A =¢(sint—cost)

. I=§(5ini—cus£]+c

%[sin (log x) — cos (log x)] +c.

Question 4.

vhzZ +3

Solution:

Letl=+/52% + 3 dx

art-2-cha ter-3 |ndef|n|te integration/
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=\/§J. x’+gdx

3
{377 B [
-lzé[x‘/xl_irg+§lng x+‘/x2_+§|:|+c.

Question 5.

J!E’\r' l‘I.'.2 — &

Solution:

Let I={ x> /a* —x% dx

Put x*=¢ S 3xide=dt x’dx=%dt

Question 6.

Vi(z=3)(7T-=2)

Solution:

art-2-cha ter-3 |ndef|n|te integration/
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Let I=[ /(x—3)7 —x) dx
=f /=¥ +10x—21 dx
=[/ —(?—10x +21) dx
=[ /4 (x> —10x +25) dx

=2 —-5)
=(x—';—5)m+‘%zsin'1(xgs)+c
-(55—5)\/&——3}(?—_::)+23in"(£%5)+c.

Question 7.
V4" (45 + 4)
Solution:
Let I= /4" (4" +4) dx
=[2*/(2") +2% dx

Put2*=t ' 2*log2dx=dt Td:=ﬁ‘—2dt

L= [ JEEE __= J-mdt

1 [t
m[- t’+2’+——log|l+,/!’+22|]

art-2-cha ter-3 |ndef|n|te integration/
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Question 8.

(x+1) /227 + 3

Solution:

Letl=[(x+1) /222 + 3 dx

Let x + 1 =A.[%(zx2 +3)]+B

=A(4x) + B

=4Ax +B

Comparing the coefficients of x and constant term on both the sides, we get

4A=1,B=1
a1 g_
SA=4,B=1

" x+1=1{4.x}+1
4
=j[%{&l+1],/2x’+3dr
1
=ij dx,/2x¢% + 3dx + | /2x* + 3dx.

=I,+1,

Inl, put2x* +3=¢ . dxdr=dt

3
1 2 3
L 11 4 tzd*_l(:?:’i)-l-c] =%(2’12+3}1+I‘.’1

art-2-cha ter-3 |ndef|n|te integration/
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I, =f 2x? + 3dx

=ﬁj x’+§d:r

3
= X [y 3 @ 2,3
‘V@[z ¥ 4+3+-3 log‘x+ x +Eu+c2
= X 2 E E 2,3
\/E[Z [x +2+4|og x+ ,llx +§|:|+.:2

1 3
" I=E{ZT2+3P+

X e 3,3 [243
"/E[2 x +2+410g x+ [x +E +¢,

where c=c, +¢,.

Question 9.
x5 — da — 22
Solution:

Let1=fz/5 — 4z — z% dx

Letx=A[-L (5-4x—-x2)] +B

=A[-4-2x]+B

= -2Ax + (B - 4A)

Comparing the coefficients of x and the constant term on both sides, we get
-2A=1,B-4A=0

. 1 1
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1
= —5(-4-20-2

I=J[ -%{-4-1:}-2 |.f5-4.x~xz dx
=_%J'c_4—zx),/5—u—x=dx-szs—u-x*dx
=11-Iz

Inl, put5—dx—x*=t

(=4 20)dx =dt

3
1 1

= -—jt%dt= —E(m)ﬂl

[

1 3
= —5{5—4::—11)2“,

I,=2f./5—dx—x? dx
=2(./5—(x +4x) dx
=2[/9-(F +4x +4) dx
=2f /F _(x+2) dx

=2 (32)vFarmr+ Jant (552 ] e,

=(x+2)/5—4x—x* +9ﬁn“(t—2)+ c;
3
= —_;(S—h—x"‘}’ —(x+2),/5—-4xr—x* -
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. —qfxH+2
9sin ‘(T)+c, where c=¢, +¢,
Question 10.
sec’ z\/tan ¢ + tanz — 7
Solution:

Let I = | sec’r/tan’x + tanx — 7 dx
Put tanx =t . osecixdx =dt
L=/ +t-7dt

1 29
= /r* -2
I +t+4 1 ¢

2
0+ -(2)

()
A g8} Jro 1) B

(2t+1)
=-— JEHt=7—

art-2-cha ter-3 |ndef|n|te integration/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/

€IndCareer

t(z:In Eri—7—

29 1 ;

-8-103 (f-l-i)‘l'ﬂ'.f +t=7|+c
_(Zla.n_:-t_l) Jtanx + tanx — 7 —

Sl ( )Jtan’xi—tan:: 7| +c.

Question 11.

vzi+2z+5

solution:
LetI=f./x*+2x+54dx

=[x +1+4dx

=[Jlx+1P+2% dx
=(£~;—1)[,f(x+1]’+23 +

2

%1og|(x+1)+,/(r+1}‘+2=;+c
=(I_;1)¢m+

2logl(x + 1)+ /x* +2x + 5| +c.

Question 12.
V22T + 3z + 4
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Question 12.

V22T + 3z + 4

sSolution:

Let I={ /2x* + 3x + 4dx

-ﬁ:mﬁh’
] T e
[ (a3 ()
¥ [N o
82 J (B |-
A (552) e
B2

lll. Integrate the following Functions w.r.t. x:

Question 1.
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[2 + cot x — cosec? x] e*

Solution:

Let | = [e* [2 + cot x — cosec? x] dx
Put F(x) = 2 + cot x

TN |

.,:{x)_ Eri|::1+-:-::pl:;«:}

= E{2} + % (cok x)

=0-cosec x

=-cosec? x

o= [e* [F(x) + F(x)] dx
=e*f(x)+c
=e* (2 +cotx) + .

Question 2.
1+sin r
( 1+cos ) e*
solution:
Let [ = j'e‘(l + sm:r)
x
2

1+cosx

1+2mnxcns
= | & dx
2%
2cos® = 3

art-2-cha ter-3 |ndef|n|te integration/
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2 2
e
P“tf(ﬂ-tan(%)

f(x}‘_'[fln ]-secz;.%_:%ng
L I=[Ef)+f () ] dx
=efx)+c
=‘:'t3"(§)+c
Question 3.
(1 - %)

solution:

Let = [eT (__ﬁ)

Let F(K)— E,f':)(:}: —2:!'_2
o I =]‘e}( [f(x:' + F'(x}] dx
=e*f(x) +c

— ", 1+C

Question 4.

art-2-cha ter-3 |ndef|n|te integration/
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l(z:n?JeI
Solution:
tett= o] o o
=Ia[952%%1]¢
-[elmimm]e
uuﬂﬂ=;%i=u+1r‘

f’(x)=£(x+1}“]= —(x + 1}"£[x+1)
I SR
(x+1P" " (x+1)

S I=Ef() +f(x) ) dx
=e-f(x)+c

=——+rc
x+1

Question 5.
% .[x(log x)? + 2 log x]
Solution:

Let I=J§[x(logx)’+21{:-gx] dx
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_Ie‘[ﬂog.x}‘ +2123x:|dx

Put f(x) = (log x)*

=2 - 2

S f(x)—a{logx)’ =2(logx) dx(lo_gx)

_2logx
T ox
S T= (e [fG) + f(x)] dx
=€f(x)+c=¢"(logx) +c.

Question &.

£5T [5: logz-l—l]
T

Solution:

Let 1= [ [w]
F
1
=| P[Slogx+;]dx
1
Put 5x =t C. Bdx=dt dx=§dt

Also, x =

=2 e[sg(2) 3]
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Let f(t]=5103(§)=5105t—51035
PPN N 5 o3
.-f‘(l}—ﬁ[5lngt 5log5] ; 0=1
. I=%Je’[ﬂﬂ+f{t]]dﬁ

1
=§¢’f{t)+f

1 t
=§e‘*5103(3)+c

=e*logx +c.

Question 7.

gsin Lz [ -z i|
v 1—x?

solution:
]
m1=Iem_"[r——+ ! x]dx
1-x*

-1 1
— | o8in”'x — 2.
_Ie [x+./1 x]ﬂdx

1
1—x?

dx =dt

Putsin ‘x=t

and x = sin{

art-2-cha ter-3 |ndef|n|te integration/
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oo I=|e'[sint + /1 —sin’t] dt
= | e'[sint + /cos®t] dt

= | e'(sint + cost) dt

Let f(t) =sint " fi(t)=cost
S I= (et [f(e) + £ ()] at

=e f(f)+c

=¢ sint+¢

- _—
=S Xy po=xe T 4o

Question 8.

log(1 + x)(1*¥

Solution :

Let I = flog(1 + x)!"**¥) dx
=[(1+x)log (1 +x)dx
=[[log(1+x)](1 +x)dx
=[log(1+x)] [ (1+x)dx—

J.[dt{log{l +2)} [ (1+x)dx ]

(14x)? 1 (x+1)
] x+1 2 dx

~llog(1 + n[
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log(1+x —%J(I+1]dx

_'[.t+1)"_
2

u::r+1:uz Jog (1 + }_1_{::;1}‘“

(x+1)* 1
- [lug{1+.t]—§] +c.

Question 9.

cosec (log x)[1 - cot(log x)]

Solution:

Let | = [cosec (log x)[1 - cot(log x)] dx
Putlogx=t

x=el

dx=etdt

| = fcosec t (1 - cott). et dt

= e [cosec t— msec t cot t] dt

= [e' [cosec b+ L [COSE{ t)] dt

:etcosect+c [ et [F(E) +F'(E) ] dt = et F(t) + ¢ ]
=x.cosec(logx) + c.

Ex 3.4

I. Integrate the following w. r. t. x:
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Question 1.
iz
(z—1)(z+2)(z+3)
solution:
42
Let[=
(x—1)x +2)x +3)
Let x42 A B C

G-Dx+2x+3) x-1 Trr2tias
Sox+2=Alx+2)x +3)+Blx — 1)(x +3)+ Clx — 1)(x +2)
Putx —1=0, i.e. x=1, we get

1+2=A(3)(4) + B(0)(4) + C(0)3)

. . 1
. 3=124 ..A4

Putx+2=0, ie x= —2, we get
4+2=A(0)1)+B(—=3)1)+C(-3)0)

. 6=—-3B . B=-=2
Putx+3=0,ie x= -3, we get
94+2=A(—1)0)+B(—4X0)+ C(—4X—-1)
L 11=4C

11
, C=—
4

x2 42 (1!'4) (=2) (11/4)
(x x+20x+3) x—1 x+2 =x+3
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. (1/4) (=2) (1/4)
’ IIJ[I—I +x+2+ x+3 ]d’x

101 1
’EJ’x-ld’_ZJ’Hz‘i" i

=-§lngl'.t—1|—2Iog|x+2r+14—]logrx+3|+.c.

Question 2.

e

(z2+1){z2-2)(z2+3)
solution:

1.2

Let I= ,[(x1+1)(x=_z)(x=+3} dx

2

. x
Consider, Iy — 2 13)

For finding partial fractions only, put x* =t.

: x? _ t
D -2)(xP+3) (+ 1) —-2)t+3)

_A B C
Tt4+1 =2 t+3

L= AR-2)+3)+ B+ 1D+ 3+ Cle+ 1t —2)
Putt+1=0,ie t= -1, we get

.. (Say)

—1=A(=3)2)+B(OX2)+C(OX—13)

. Cal
.o=1 6A ‘,A—ﬁ
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Putt—2=0, i.e t=2, we get

2=A(0)5) + B(3)X(5) + C(3)(0)

2

15
Putt+3=0,ie t= —3, we get
—3=A(-5)0)+B(—2)0)+C(—2)-5)

3
—3=10C . C= -2

t ~(1/6) (2/15) (—3/10)
(t+l)(r—2)[f+3) t+1 i—2 T t+3

. 2=15B C. B=

x? (1/6) (2115} (- 3!10}
T -2 +3) 2 +1 -2 ¥ +3

. (1/6) (2/15) (-3/10)
Sod= ,[[x1‘r+1 22t 313 ]d’x

6Jl+x Iﬁﬁ_%fﬁ?ﬁdx

-%t&n I+Ex2\/_ "/-I
%xﬁtan'l(%)h:
=%ta_n“x 15\/_ ‘/_‘ tal‘l"(ﬁ)+c
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Question 3.
12z+3
Gri+13z—63
solution:
12x+3
Let = [ g
12¢+3 12x+ 3 A B

621 13r—63 (x+9)Bx—7) 249 =x_7
L 12x43=AB3x=7)+B(2x +9)

Put2r+9-(], i-ﬂ-I-T,WEgEt

12('29)+3 A(%-?)w{m

—-41 102
L —5l=—"A CA=—v
2 41

Put3x—?=(},i.e.x-g, we get

12(3)3-40+5(249)

DMy B
o 12043 (102/41) (93/41)
" 6x*4+13x-63 2x+9 3x-7

o [[(02/41)  (93/41)
' I_,[[ %19 | 3x—7 ]d’
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EIRE IEY

_E]_zﬁ‘log|21+9|+93 log|3x — ?|
41 2 41 3

log|2x+9|+—lng|3.t 7| +c

Question 4.

2z
4-3z—x?
Solution:

2x
I=|———dx
Let jd —3x—x?
2x A B
Let 2z

I @i00-2 d+x 1-x
L 2x=A(1-x)+B(d+x)

Put4+x=0, ie. x = —4, we get

8

—8=A(5)+B(0) S A= ~5

Put1—-x=0,ie x=1, we get
2

2='ﬂ(ﬂ>+3{5) B=§

) 2x _(—B!’5}+{21’5)
" 4-3x—x! 4+4x 1-x
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. r=f[“5"5’+@]¢x

44+x 1-—x
'=£- 4+x j
= —glug|4+x|+2 logljl xI

8 -2
= —glng|4+:t| —Elog|1-xi+c.

Question 5.
r4r—1
tr—6
solution:

X4x—1
X*+x—6

(x*+x—-6)+5
= | """
x*4+x—6

5
EJ.[1+x1+x—6]dx

"—"Ildl"l‘s'fz_l-*dx

*+x—6
1 _ 1 _ A N E
x¥*4+x—6 (x+3)x—-2) x+3 x-2
" 1=A(x—2)+B(x+3)
Putx+3=0, ie x= -3, we get

Let I=
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1=A(-5)+B(0) A=‘T
Putx—2=0, ie. x =2, we get
1=A0)+BG) - B-%

1 (=1/5), (/3)
x2+x—6 x+3  x-2

C = (=1/5) (1/5)
: I—jldx+5”: —3 +x_2}ix

=[ldx— j;—dx+J—_d:

=x—log|x+3|+log|lx—-2|+c

—x+lng|— +c.
Question 6.
Gzt +5z2—T
3rl—2r—1
solution:
6x? 4+ 5x2 -7
= | ————dx
Let I 3 —or—1

3x—2x—1)6x* +5x* —7(2x +3

bx? —dx? —2x
- + +

9x® +2x -7
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9x? —6x—3
- + +
Bx—4
J[eerne g ]
Bx—4
(x—1)3x+1)
Bx—4 A B
G—DEx+1) x—1 3x+1
. Bx—4=A@Bx+1)+B(x-1)
Put x —1=0, i.e. x =1, we get
8—4=A(4)+B(0) SA=1

={2x+3+

Let

1
Put3xr+1=0,ie x= —i,weget

a(—;)-4=amy+s(-§)

. —8-12 4B .
' 3 -3 .. B=5

-4 1 5
(x—13x+1) x—1 3x+1

1 5
=2
J‘xix+3jldx+jl[ 1+3x+1]d.r

_2(£)+3I+J d 5 !
T\ 2 =1 IS +1

‘—‘-1'2+31+lnglx—1]+§lngih+1|+c+

art-2-cha ter-3 |ndef|n|te integration/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-3-indefinite-integration/

€IndCareer

Question 7.
12222210
(422 —-1)(z+3)

Solution:

1222 — 2z — 9
Letl = .dx
(422 — 1)(z + 3)

12222 -9 A L8
(422 —1)(z+3) 422-1 =z+3

Let

S 12xP-2x-9 = Alx+3) +B(Ax2- 1)

Put4x?-1=0,ie x2 i i z=%weget
: 1 7
12 -] -2 - - B(0
(2) 22 (5) o-al3) rm0
L4
2
='=A=‘2

Putx + 3 =0, ie x=-3 we get
12(-3)* - 2(—3) — 9 = A(0) + B(4(3%) - 1)
105 = 35B
~B=3
1222 -2xr—-9 = -2 N 3
(422 —1)(z+3) 422—1 zx+3
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I:fl43i1 " mf—3:|'d$
=(—z)f(2;_ +3f—dx

1 2z +1
= Elﬂg 22 — 1 | + 3loglz + 3| +c
Question 8.
1
z(z%+1)
Solution:

1 x*
Let I-Jﬂx5+1}dx=fx’&’+1]dx

Put x* =t. Then 5x* dx = dt

dt
4dx=_
* 5

.
S Jt(t+1) 5

I+t
5) t(t+1)

art-2-cha ter-3 |ndef|n|te integration/
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=_[log|t|—log|t +1|] +¢

t+1
x5

!
5
1
51 3”—— +c
1
5

log +e

»¥4+1

Question 9.
2ri-1

i +0x1 120

Solution:

2z -1
Let] = —  d=x
44 922 + 20

222 -1

COHSider. —_—
4+ 022 + 20

For finding partial fractions only, put x* =
- t
Tt 922 +20 (t—1)(t—2)(t+3)

A B C
“ir1 Tio2 Tt ~(5ay)
Stz Alt-2)t+3) + Blt + 1)t + 3) + Clt + 1)t -2)

Putt+1=0iet=-1 weqget
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-1 = A= 3)(2) + B(0)(2) + C(0)(-3)

~—1=-6A

SA= L
6

Putt-2=0,ie.t =2 we get
2 = A(0)(5) + B(3)(5) + C(3)(0)

- 2=15B
2
L B=—
15

Putt+3=0let=-3 weget
-3 =A 5)(0) + B 2)(0) + C(= (- 5)

-3 =10C
.

10
. : ORNCINC,
T+t —-2)(t+3) t+1  22-2  22+3

g RO
(x2+1)(z2—2)(z2+3) 22+1 z2—-2 x?2+3

...I=/[ 3 @) @],

»2+1 z2-2 2243

art-2-cha ter-3 |ndef|n|te integration/
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1 1 2 1 3 1
=Ef1+z2,dx+ﬁfm.dx—ﬁ m,dx

1 r—v2| 3 1 T
= —tan 'z + — x lo - — % —t _1(—)+c
6 15 2v2 Tlz+v2| 10 B V3
11 9
- —tan ! =) - —tan‘l(i) +c
NG N 2 2
Question 10.
43
(x?-1)(z?-2)
sSolution:
2
+ 3
Let] = f z dzx
(z2—1)(z2—2)
2
+3
Consider, T

@ - 1) -2)

For finding partial fractions only, put x* = t.

_ 2+ 3 t
@-DE-2) (E+1)(E-2)
= A + ‘ .(Say)

t+1 t—2

art-2-cha ter-3 |ndef|n|te integration/
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St=AR=-2)t+ 3) + Bt + 1)t + 3) + Clt + 1)(t-2)

Putt+1=0ie.t=-1 weget
-1 = A(=3)(2) + B(0)(2) + C(O)-3)

~=1=-6A

A=t

6
Putt-2=0ie.t =2 weget
2 = A(0)(5) + B(3)(5) + C(3)(0)

-2 =158

2
nB=—
15

Putt+3=0le t=-3 weqget
-3 = A= 5)(0) + B(-= 2)(0) + C{= (- 5)

-3 =10C
10
. t (%) , ( 5) ()
T+ (t—2)(t+3) t+1 22  2+3
1 2 -3
1:2 N (ﬁ) +m(2li}2+:£21j_]3

@D -_2)(22+3) 2+1

art-2-chapter- 3 |ndef|n|te integration/
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"I:f[:ci)l N x(ﬂlli}z ’ aff)al'dx

1 1 2 1 3 1
* z? - (\@) z?+ (v@)
1 2 1 — 2 3 1
= —tan 'z + — x log z— V2 X t _l(—) +c
6 15 2v2 Tz+v2| 10 V3 V3
z+1 5 r— 2
= 2log + log +ec.
- 24/2 T+ 2
Question 11.
2z
(24+x2)(3+x2)
Solution:
2x
let]=| —8—————
I(2+12]{3 +x?) dx
Put x* =t JL 2xdy =dt

‘_1_ d;
J@2+H3+1

_[B+h-Q+
) 2+DB+1)

T 1 1
_,[2+r_3+t]‘ﬂ

1. I=

art-2-cha ter-3 |ndef|n|te integration/
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j?H—t J3+rd‘

=log|2+t|—log|3+t|+¢c

2+!
3+.!

logl

’2+11
—

3+x?

Question 12.
_r
47327 4

Solution:

ol
Iﬁl]—[mdﬁt

=J(2:}2—32*—4
Put 25 =t

1
cx 2dx =dt x =
log2dx =d . 2dx lugid‘

==

= 1032_[ Fre—a®

art-2-cha ter-3 |ndef|n|te integration/
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__ 1 (t+1)—(t—4)
S5log2 ] (t+1)t—4)

1 1 1
SIDEZI[f— t+1]‘ﬂ

1
5lug2[J.—4m_IH—1d’]

[loglt— |—loglt+1|]+¢c

dt

51

2
ra|te

1
~5log2

log

Question 13.
Jr—2

(z+1)*(z+3)

Solution:

3x-2
Lﬁl=f(x+l}“[x+3}

dx-2 _ A N B " C
(x+1)(x+3) x+1 (x+1) x+3
L3 —2=Ax+1)(x+3)+B(x+3)+Clx+1)*
Putx4+1=0,ie x= —1, we get
—3-2=A0N2)+B@2)+C(D)
5

. —5=2B ..B=—§

Putx+3=0, ie. x= —3, we get

art-2-cha ter-3 |ndef|n|te integration/
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—9-2=A(-2)0)+B(0)+C(-2)

. 11
. =11=4C . C= vy
Put x =0, we get
-2=A0X3)+B(3)+C(1)
. —2=3A+3B+C
15 11
., —2= SA—E—T
15 11 —-8+430411 33 ., 1
LOA= 24t p=————= A=

3y 2 _(l:') (-g) (_1711)

G 1E+3) x+1 T x+1P " x+3

{11!'4] (—5/2) (—11/4)
= j[r+1 (I+1]'2+ x+3 :|d.x

1 -3 11 1
-3 [l e e [
=1
——103| +]|—E-%-%——lug[x+3|+c
_H] x+1+ 5 +
B TR TS
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Question 14.
5rf+20z+6
e
Solution:

_ ;522420046
Letl= 1—33—2124-3

5x% +20x+6
xlx?+2x+1)
5x% 4+ 20x + 6
x(x+1)°
50> +20x+6 A B C
X+ x x4l @17
L5k +20x+6=A(x+1) +Bx(x+1)+Cx
Put x =0, we get
04+04+6=A(1)+B(0)1)+C(0) .. A=6
Putx+1=0,ie x= —1, we get
5(1)+20(—1)+6=A0)+B(—1)0)+C(-1)
L=9=-C C.C=9

dx

Let

Put x =1, we get

5(1) +20(1) + 6 = A(4) + B(1)(2) + C(1)
But A=fand C=9
L31=244+2B+9 S B=—1

. 5x*+200+6 6 1 9

x(x+1)° x x+1+[x+1]1

S I I
'f__[[x :c+1"'r.x+1}=]dJr
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-6[ J‘—dx+9_[{x+l) *dx

.—_ﬁloglxl—logl:r+1|+9-(xt11} +c
9
_ 6 _ 7
=log|x®| —log|x +1| (x+1}+c
| %" o +c
TR kD
Question 15.
1
z(1+4x3 +-325)
solution:
1
e e
xZ
zjlﬁ{fl +ai,::3'+3.::"}n'Jr
Put x*=1¢ CL 3xdx =dt xidx=%dt

1 1
. I=§jr(1+4t+31=)d’

1 1
=§It{r+1]{3t+n‘“
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1 §+ B N C
HE+1)0(3t+1) ¢t t+1 241

S 1=AG+13t+ 1)+ B3t + 1)+ Cr{t+1)

Put t =0, we get
1=A(1)+ B(0) +C(0) SoA=1
Put f+1=0, ie t= —1, we get

| =

1=A(0)+B(=1)-2)+C(0) . B=
Put3t+1=0, ie t= -%,weget

1%/2 9
1=A{m+ﬂm}+c(—§)(§) ne=—

1
t(f+ 1)(3t+1)

e

IBETS

=5l [ 7+3) -3 e

=%[lng|t|+zlog|r+1| lug|3i‘+ll:|

12
it t+
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-llﬂsfx3|+ll Ix’+-11-§| 13x* +1] +
=3 5108 3 108 ¢

=log|:r|+%log|x’+1r—;1ug|3x’+1|+c.

Question 16.
1

-1
solution:

1
Let I= | —— dx
J-x -1

1
=jl{x—1)(x*+x+11dx

1 A Bx+C
(x—l]{x2+x+1}-x—1+xi+x+1

L 1=AE+x+ 1)+ (Bx+C)x—1)
Putx—1=0ie x=1, we get

1=A0)+B+0X0) - =§
Put x =0, we get
1=A()+C(-1) . C=A—1= _%

Comparing the coefficients of x* on both the sides, we get
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0=A+B ;B-~A-—%

1 _(%) (_%x_g)

=D +x+1) x—1 PP+x+1

_1 1 x+2
“3lx-1 4x+1

Let:r+2=p|:£(x=+x+1}:|+q

=p(2x+1)+9=2px+(p+q)
Comparing coefficients of x and the constant term on
both the sides, we get

2p=1 i.e.p:%andp+q=2

N-IH

L q=2-p=2-

3
2
) 1 E
O x+2—2{2r+1} 5

1 3
. 1 1) 1 _E(?_x+1)+§
T+ D 4+x4+1) 3 x—1 (xF+x+1)

3
101 1 241 (E)
"E[E_E(x’+x+l)_{f+x+n]
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3
. r_lj[ 1 _1( 2x+1 (i) i
T3 x=1 2 x’+x+1)_(x=+x+l)]

1 1 1 2x+1 1 1
fg,l‘x—]dxgg,[x’+x+1dx_§'|’ i 3"

2
x4+
4 4

1
=-1 —1]—
3 oglx—1|

d,, .

1faix +x+1}dx 1 ) )

6 X4x+1 _EJ 1 /3 *
(“ 7
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Question 17.

(3sinz—2)-cos

5—4sin z—cos? T

Solution:

{(3sinx —2)cosx
5 —4sinx — cos’x

LetI=

(3sinx —2)cosx
J 5—=(1—=sinx) —4sinx

(3sinx—2)cosx
J5—1+sin’x —4sinx

" (3sinx —2)cosx
Jsin®x —4sinx + 4

Put sinx = ¢ C. cosxdx =dt
[ 3t-2
=l

3t-2

—(f—ZFdf
Let -2 A B

=2y =22y

L H—-2=A(-2)+B
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Putt—2=0, ie. t=2, we get
4=A(0)+B J. B=4
Put t =0, we get
—-2=A(-2)+B
Lo=2==-2A+4

. "
h—-

jL-z u-n{’

—3j—dt+4'[{t-2}“dt

(t—2)"*

- =3log|t—2|+4- 7

I
1 c

=31¢git—2|—r42}+c
4

=3!DEISiI‘I.I-2|—m+C
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Question 18.
1
sin x+sin 2
solution:
1
Llet[= | ———
et Iﬁnx+sin2r
! 1

J sinx + 2sinxcosx

" dx B sinxdx
sinx(1+2cosx) Jsinx(1+2cosx)

! sinxdx
(1 —cos?x)(1 + 2cosx)

[ sin x dx
J (1 —cosx)1+cosx)1 + 2cosx)

Putcosx=¢ .. —sinxdx=dl
", sinxdx= —dt

J‘ —dt
(1 =)+ 001+ 21)

,I.(I—f]{l + (1 +21)

1 A B C
A-n0+D0+20 1—t 1+t 1+2

C1=A+)14+20)+BQ -1 +2)+CA -1 +4#)

Let
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Putting 1 —t =0, i.e. t =1, we get
1=A(2)3) + B(OX3) + C(ON2) .. A=1/6
Putting 1 +t=0, i.e. t= — 1, we get
1=A(0X — 1)+ B(2)X — 1) + C(2)0)

. B=-1/2

Putting 1+ 2t =0, i.e. t= —1/2, we get

1= A(0) + B(0) + C (g)(%) s C=4/3

1 _e (=1/2) @/3)
T ) T R B R g g

- _J'[(1m+(—1fzn+<4f31] o

1-—t 1+t 1424

1 1 1 1 4 1
== Jr_—r‘“ifrﬁ‘*‘—afu—m‘“

6
éugll Ho1, 4log|1+2t|+c

ot my T

1 1 2
=a]og|1-msx| +Elag|1 +msxl—§log|1 +2cosx|+¢

1 1 2
=ilog|mx+ 1 +Elog|msx—1|—§]ng|2cosx+lj+c.
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Question 19.
1
2 5in z+sin 2z
Solution:
1
letl= | ——F—
,[Zsmx+m21
[ 1
J 2sinx +2sinxcosx
[ 1

2sinx(1 4+ cosx)

[ sinx
2sin®x (1 + cosx)

i sinx dx
J 2(1—cos*x)(1 +cosx)

~

sinx dx
J 2(1 —cosx)(1 + cos x)(1 + cos x)

sinxdx
2(1 —cosx)(1 + cosx)?

Put cosx = J. —sinxdx =dt
, sinxdy= —dt

1
EI{I—!){1+£F at
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Ej_m
2] (t—1)t+1)?

1 _ A 4 B N C
(t=1)t+1)* ¢t—=1 t4+1 (t+1)

T 1=A@+1)P+B—-1)¢t+1)+C(t-1)
Putf+1=0,ie, t=1, we get
S 1=A0)+B(0)+C(-2)
1

Let

L C-_i
Put t—1=0, ie, t =1, we get
1=A(4)+B(0)+C(0) .-.A=i-
Comparing coefficients of {* on both the sides, we get
0=A+B
1
B=—A=—
G (3 (3
4 1 ) \"a) 72
=141 =1 41  (t+1)2

] [9.60.6

2) (-1 +u+1)=]‘"

1 1 1
=§J‘ﬁ‘ﬂ EJHI J‘(z 1)’
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1 1t+1'
= 2log|t—1| ~Lloglt+1| 3D
8 4 (-1
_10 t— 1J+l._l_._+
Bliv+1| T2 141" ¢
cosx—1 1
losJmax+l| 4{co»sx+1}+c
Question 20.

1
gin 2r+cos
solution:

1
Letlzf - ~dx
sin2x + cosx

/ 1
= - - -dz
sinx + sin 2x cos ¢

B dx

- / sinz(1 + 2cos )
B sinz - dx
_/sian(l-i—Ecosx)

_f sin-dzx
~J (1 —cos?z)(1+ 2cosz)

B sin-dzx
B f (1 —cosz)(1+sin2x)(1+ cosx)
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Putcosx =t
so=sink . dx = dt
~osink .dx = - dt

—dt
,-,1=/ (1 t)(L+6)(1+20)
dt
(1 —t)(1+1t)(1+2t)
1 A B c
CU—Da+n+a 1-t 1+t 1ra

Sl1=AL+0+20+BA -1+ 20+ C1-1(1 + 1)
Puttingl-t=10,ie.t= 1 we get

1 =A(2)(3) + B(O)(3) + C(0)(2)

1
A= —
6

Puttingl-t=10,ie.t=-1, we get
1=A0)-1) + BA(-1) + C(2)(0)
1

s~ B=——
2

1
Puttingl + 2t =0, ie.t = ey we get

1= A(0) + B(0) + c(g) (%)
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4

“C=g

. 1 6 G, 6)

'{1—f)(1+t)(1+2t}_1:+142rt+1J:2f
), &G), (

1 ~1 1)
3
~l= - dt
: /[1—t+ 1+t 1+2t]
1 1
"_Efl—t f __,[1+21'dt

1 logll —¢ 4 log|l + 2t
BN PO 0y <R

1 1 2
= —Elog|si.n:r + 1| + Elﬂg|sinn: —-1| - glug|sinm1 +2|+c

1 1 2
= —Elog|1 — sinz| — Elog|1 + sinz| + §10g|1 + 2sinz| + c.

Question 21.
1
sin #-(3+2 cos x)
Solution:
1
sinx (3 +2cosx)
_J‘ sinx
) sinx(3+ 2cosx)
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sinx
(1 —cos?x)(3+ Z(msx}

B sinx
~ J (1 =cosx)1+cosx)(3+2cosx)

Putcosx=t_ S, —sinx dx=di
V.o sinx dx= —dt

o 1
' I_ju—txl+t]{3+2t}{_m

J‘{I—ﬂ(1+ﬂ{3+2t} at
-1 A B C
A-DA+00G+20 1—t 1+t 342
L —1=A(1+8)3420+B(1 —)(3+20+C(1— X1 +4)
Put1—t=0,ie t=1, we get
—1=A(2)5)+B(0)5) +C(0)2)

. -1
. —1=104 A-W

Let

Put1+£=0,ie t= —1, we get
—1=A(0X1)+ B(2)1)+ C(2X0)
1

S =1=2B ' B=—;
B 2

3
Put3+2=0,ie. t= ~5 we get

art-2-chapter- 3 |ndef|n|te integration/
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el

1___ -
¢ 5

@), () 6)

R T 7] R P B gy

&), (2), )

1-t 14+t 3+2t

dt

- b4~ |
m 1 i 2,[1+: J‘3+2r

1 log|1—1|

41 3+2t
og3+21]

BT zl"su“' 2
1
mlugﬂ maxl—-lng[l+msx|+
2
glog|3+2msxl+c.
Question 22.

he®
(e=+1)(e?=+9)
Solution:
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5¢*
I"'mlr:,l-(ar‘+1)(F+*il}mt

Put e =t S edx=dt
15 [ s
1 A Bt+C

Lt T T9) ~rr1 #49
S 1=AP+9) +(Bt+CKt +1)
Putt+1=0, ie t= -1, we get

1

1=A1+9+CO) - A=
Put t =0, we get
1=A409)+C(1) . C=1-9A=1-—=_L

10 10
Comparing coefficients of t* on both the sides, we get

1
0=A+B . B=—-A=——
10

(l) (-10'*1)
1 \1o 0 10

TN 49 41 YT

) j=5j.[(1_ln)+( 11““‘1”)];::

t+1 2 +9
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“I "Ldtl L
t+1 JP+9 t3 249
1 10 2 11 !
=Zlog|t+1|—= | 5——dt+=-=tan~ ' =
gogli+li=g | prgdttygtan (3)
d
]
=Lioglt+1)-1 Ewﬂ}dwlm-’ )
28 il R 6 (3)

=1 Lol 1 it
—2Iug|t+1| 4longlt +9|+ﬁtan (5)+c

1 1 1 /€

Question 23.
2log z+3

(3 log -+2) [{]ug :)2—1]
Solution:

_ 2logx +3
Let I_,[x(?-logx+2][(]0gx]’ ey

Put logx =t %dx=dt

2t +3

G
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2#+43 A Bi4C
BGt+2(F+1) 3t+2 £+1

S 243=AF +1)+ (Bt +C)3t+2)
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Maharashtra Board Solutions
Class 12 Arts & Science Maths
(Part 2)

e Chapter 1- Differentiation

e Chapter 2- Applications of Derivatives

e Chapter 3- Indefinite Integration

e Chapter 4- Definite Integration

e Chapter 5- Application of Definite Integration

e Chapter 6- Differential Equations
e Chapter 7- Probability Distributions
e Chapter 8- Binomial Distribution
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RANET0T AS®D), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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