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Maharashtra Board Solutions Class 12-Arts & Science
Maths (Part 2): Chapter 4- Definite Integration

Maharashtra Board 12th Maths Chapter 4, Class 12 Maths Chapter 4
solutions

I. Evaluate the following integrals as a limit of a sum.
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Question 1.
[(3z —4) - dz
Solution:
Let F(x)=3x—-4,for1=x<3
Divide the closed interval [1, 3] into n subintervals each of length h at the points
1,1+h,1+2h,1+rh,.....,1+nh=3
snh=2
.'.h=%andasn ~oh-0
Here,a=1
-~ F(a+rh)=F(1+rh)
=3(1+rh)-4
= 3rh—‘|
jf{x)dx— lim E fla+rh)-h

n=somr=1

j(s.r Hdx=1lim £ Grh—1)h

n=s o rml

= lim 2 (3:*- E—I)E[h=g]
p=m@r=1 n n R

= lim X (1—?;{—2)

n—+mr=1 n n

= lim Ezr-zzl]

n=em LM rai L.

lim '12_n(u+1)_3_“]
o _;5 2 n

= im [6(*57)-2]
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- im [6(1+7)-2]

=6(14+0)-2 [ lim 1-{)]
== a0
=4,
Question 2.
f; rldr
Solution:

Let f(x) =x%, for0<x<4
Divide the closed interval [0, 4] into n subintervals each of length h at the points
0,0+h,0+2h,...,0+rh,...,0+nh=4
ie.0,h, 2h,....,th,.....,nh=4
h=%2asn_oh-0
n
Here,a=0

: f{a+rhl=f(ﬂ+rh)—f(rhl—r’h’
If\’x]dx lim Ef{n+ri:}.':

A=eoo r=1

" jx’dx-lim I Phth

n=or=l

= lim I 7% [-:h=i]

- r=1 H
— lim [ﬂ b r]

n-s rm=]
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- lim ":_-i_n(n +1}{2n+1]]

= L 6

— lim 'E (u+1)(2ﬂ+1)]
nem | O n H

= lim ‘5_“(1+1)(z+1)]
= o0 -6 n n

=%(l+0){2+0} [

64

a
]
B
2=
Il
[=]
[S—

Question 3.

fnz e“dx

solution:

Let F(x) =e®, for0sx <2

Divide the closed interval [0, 2] into n equal subntervals each of length h at the points
0,0+h,0+2h,...,0+rh,....,0+nh=2

i.e.0,h,2h,.....th, ....,nh=2

.xh:%andasn ~oh -0

Here,a=0

ﬂa +1h) = f(0 + rh) = f(rh) = &
[ f)dc=1lim I fla+rhh

L

jr‘d‘x-hm L e

n-+o0 rel

= lim [h z e’*] . [as n— oo, h—0]
h=0 r=1
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Now, L e*=¢+e+..+¢"
rm]
d'[(e"} —1] é'le™-1]

&-1 é-1
-% R h-% o nh=2]
he2-=1) &
e dx=lim
'[ h=0 -1
"
=(e*=1)1
(e? );.'f:: (T—l)
h
lim & lim e"
k=0 h—0
k0 \ h k-0 \ h
e? - —
=(31_1}“‘1" [ HT-I]
=(e2—1).
Question 4.
fog (3;1‘,2 - 1) dzx
Solution:

Let f(x) =3x>—1,for0<x<2

art-2-cha ter-4 deflnlte integration/
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Let f(x) =3x>-1,for0<x<2
Divide the closed interval [0, 2] into n subintervals each of length h at the points.
0,0+h,0+2h,...,0+rh, ... ,0+nh=2
i.e.0,h, 2h,.....th, ....,nh=2
.'.h=%andasn ~oh_-0
Here,a=0
- fla+rh)=F0+rh)
= f{rh)
=3(rh)2-1
=3r’h%- 1
If(.r}dx lim T fla+rh)-h

n—sors=1

I(Sx’—l]dx- lim E (3rth? —1)-h

n—=axr=1

- lim X (3r=><—,~1)--2. [ h=g]
n—som r=l n L n

L 2
“im 3 (%2)

N rm] n n

= lim EZ r’——E I]

= _ﬂ rml Lp.

i 24.rt{n+1)(2n+1)_g_u]

o _F 6 n
-~ lim '4_(u+1 (2n+1 _2]
- Jm [+(%5)(%57)
= lim {4(1+1)(2+1)—2-|

R mn n

2-cha ter-4 deflnlte integration/
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=4(1+0)2+0)—2 [ fim %:0]
L i
=8-2=6.
Question 5.
fls otde
Solution:

Let f(x) =x>, for1<x<3.
Divide the closed interval [1, 3] into n equal su bintervals each of length h at the points
1,1+h,1+2h, ...... ,1+rh, ...... ,1+nh=3
S nh = 2
.‘.h:%andasn ~wh_-0
Herea=1
Cofla+ ) =f(1+rh)=(1+rh)?
=1+43rh + 370 + r*h?
_[f(xldx = E fla+rh)-h

nsmr=1

. j'.r’d.t lim Z (14 3rh + 3% + r*h*)-h

n=mr=]

= lim Z (h+3rh? + 3r%h* + r*h%)

LET- Ny |

" 2 3 4
i (3 o (]
neoor=1L" n n i

- -~
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=lim X

mn—an r=1

» [2 12r 24:' 161'3‘]

27 12 " "
=Iim[ T1+2 % +,zr1 z ]

M= re=]1 " r=1

= tim [I_’._n+%_n(u+1}+2_§‘n{n +1)[2n+1}+
g LN " 2 n 6

n* 4

=nli?l[2+ﬁ(ﬂ+l) (H+1X2ﬂ+])

E‘n’(u + 1]’]

= lim [2+ﬁ(l +1)+4(1+1)(2+1)+
LR n f n

1 2
4(1 +;) ]
=[2+6(1 +0)+4(1 +0)(2 + 0) + 4(1 +0)*]

1
" [ lim —=U]
oo

=2+6+8+4=20.

Ex 4.2

I. Evaluate:
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Question 1.

Jrlg I:.fr‘l -dx

solution:

X

?%h:!($+7l;)dx

9 1 ° 1
=fx?de+fx 2dx
1 1
$32)9 [tz
'[3 z]l”[ﬁ]]
2 3 3 1
5_[ !_ 2] 2[91 11]
2 ,2
=§[{3) =1]1+2[3-1]
2[2? 1] +4
52 64
Question 2.
1
2 rl45r+6 ~dz
Solution:

1 3 1

3
e~ era™
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T (x+3)— u+n¢
T x+2)E+3)

iri 1
'![1+2#x+3]dx

=[log (x +2)—log (x +3)],

o 3+z) 0 (z+z)l 5 100 4
= 3(3+3 °8\753) 5 85

5 5 25
""5(5 4) 1"3(5)'

Question 3.
4
fuw cot? -dx
Solution:
x/4 xf4

| cot’xdx= [ (cosec’x—1)dx
fi] 1]
nl4 z/4

= | cosec’rdx— [ dx

1]
n/4 m/4
=[—cot x]0"" — [x]]

| (-ed)-t-emo ][]

n
= -1 0=z
+ cot 3

art-2-chapter- 4 deflnlte integration/
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The integral does not exist since cot 0 is not defined.

Question 4.
m/4 1
—7/4 I-sinz dz
solution:
=4
|
1-—sinx
-n/4
/4
1 _1 +sinx
1-sinx 1 +sinx
-nf4
/4 z/4
1+sinx 1+sinx
- ———dx= 5— dx
1—sin‘x cos°x
=nf4 -=/4
/4
1 .
- [ (amraem)®
COS°Y COsS°X
-nlé
x/4
= [ (sec’x+secxtanx)dx
-x/4

=4
-[taﬂ:vr+!ihem'..!(:]_M,4
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() (-)e(-0)]
=(1+/2) - ( tnn++sec4)

=(1+/2-(-1+,/2)
=14+,2+41=/2=2

Question 5.

-1 .
s Iri3-vir_3 dz
solution:

5
1
dx
!JZ:+3—J21—3
=i 1 x\/z:+3+\/2x—3
3243 -2 -3 J2ux+34/2x-3

szx+3+sz 3
(2x +3) - (2x-3)

dx

{2x+3}’dx+ I(2.r _3)i dx

L]

—-[{10+ 3P (6+3}”=]+ [{10 3P2—(6 -3y

ﬂ\lH L
R Py

art-2-chapter- 4 deflnlte integration/
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[13\/— 9,[]+ 577 -3/3]
—115{13\/i5—27+?ﬁ—3ﬁ]
=51§{13\/1'3+?ﬁ—3\/§—m

Question 6.
1 g2
0 o751 dx
solution:
(x*+1)-3
I;,—dr- J‘ il

1
3
- I (1 S +1)dx
1]
1
=[x-3tan"'x]
+]
=(1-3tan"'1)—(0—3tan"'0)

n 3n
=1 —3(;)—0‘ 1 —T.

Question 7.

art-2-cha ter-4 deflnlte integration/
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Question 7.
wid . .
fo sindzsin 3z - dz

Solution:
=4

fsin 4x sin 3x dx

ﬂ'l—s‘ﬂ-

291n4.r31n3xdx

Mll-"
"

G‘—|‘-

[cos(ilx-Sx)-ms{-Ix+3x)Idx

]

M= M= M= R = R =
—
E =

1 ~/4
cos x dx — 5 | cos 7x dx

o

"

D ey

1[sin 7x7%/*
;' ‘i[m—'x]o

art-2-cha ter-4 deflnlte integration/
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Question 8.

fnw‘fld V1 +sin2z - dz
solution:

=4
[ T+sin 2xdx
]

x4
= [ /sin’x + cos®x + 2 sin x cos x dx
0

=T J/(sin x +cos x)* dx
i ]

n/d =4 nld
= [ (sin x + cos x)dx = j sin x dx+ | cos xdx
0 0

=[—cos x] * +[sin 1"“

-[_mr{—mm]{mz-mﬂ]

1

1
=—-——4%1 —-0=1.
ﬁ+ +72

Question 9.
fnw‘f 4 sin®z - dz
solution:
_ 2
Consider sin*x = (sin’x)? -(%)

art-2-cha ter-4 deflnlte integration/
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=%[1—2mszt+ms*?_r]

R IPPRPRES T

2

=-1—|:g—20092x+%ms4.r]

4|2
x4
" | sin®x dx
(1]
17413 1
=3 £ [5—2oos?.x+ious4x:|dx
3:“ llp'l 1(.‘4
== [ ldx—3 | cos 2x dx + | cos 4x dx
8o 2, 0
EII]'“—— sin 21]‘"+1[5m 4.1']""
g0 2 8 4
—g[-—l}] [ smﬂ]+l[5m:z—smﬂl
8|4 32
-EE——[l 0]+—(I} 0)
b _1_3n-8
32 4 32 -
Question 10.

art-2-cha ter-4 deflnlte integration/
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1

-4 714z 13
Solution:
2 1
_]'4 ¥ +4x+13
2 1 1
=_j‘x3+4x+4+9 I GrriE

[ (L.
s (57) - (5579)
s (5)-em(<3)

~3[tan 3+t Z] 1 et (0= —tanta

Il

3 3 3

Question 11.

4
foﬁd}ﬂ

Solution:
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4 1
R
[ () (1 52) - (05
(-

=sin"'1—sin"'(—1)

=2sin"'1 v [0 sinT Y (—x)= —sin™'x]
-2(;)-::.

Question 12.

1 1
f“m

solution:

~dzx

1
dx

!~,r‘3+2:x-—z
- 1
_j’ ¥ = dx
u:.; —(x*=2x+1)+1
- 1
-j’ =
04/(2)P—(x-1)

fo (2]

=sin“{ﬂ]—sin"(—-%)

art- 2 cha ter 4 deflnlte |nte ration/
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0 —sin-1 —sin®
0 —sin ( smé)

Question 13.

2 .
fnw’f r-sinzx -dz
Solution:

nl2
[ xsinxdx
o

nf2

=[x sinx dx]%/? - I [% {x)j'sinxdx]dx

) riz ™2
-=[x{—ms:t)]o -—g 1-(—cosx)dx

!1 :.FI
= -[.tcusx]: + [ cosxdx
[}

b T ) =/
—[Emsi—ﬂ]+ [sinx]
-u+(sin;-sinn)

=1.

art-2-cha ter-4 deflnlte integration/
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Question 14.
1
fl} z-tan lz - dz

Solution:

1
Let I = | xtan-"'xdx
L]

=}(tan—’x}[x}dx

= -{tan-i:r}j'xdr]: - I[{;{tan' ‘x}-j’xdx] dx
- o

1*tan-'1 1[1+x*=1
-( 2 *ﬁ)-_,[ T+x° d

art-2-cha ter-4 deflnlte integration/
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Question 15.

fum r-e T.dz
solution:
aH

| xe=* dx
0

=[x ferdx]’ —E [%h’)]!"d‘r]n‘.:
S
H “

B x|™ @
=| —= —
E;:L +[=¢],

=[0—(=0)]+[0—(-1)]

=], e [ %=1, e *=0, when x =]

IIl. Evaluate:

art-2-chapter- 4 deflnlte integration/
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Question 1.
1
7 sin!
f[l gin :3 dm
(1-z2)7
Solution:
1/J2 . 12
sin~'x sin~'x
Let I = —(1—x1)‘”dx_ j i _1 :
0 0
" 1
Put sin"'x =t : dx = dit
—X

Also, x =sin |

1 a1 _n
Whenx=w—/i, t =sin (ﬁ)_nl

a4
. d
=t | sec?t dtlﬂ”— .[ [E{l}jsec’r d:] dt
0

- w/4
=[ttant] — [ 1-tan tdt
0 9

art-2-cha ter-4 deflnlte integration/
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nom x/4
-[E tﬂn;—ﬂ]— [log |sec fl]{]

=E_[lug (sec E) — log (sec ﬂ}]

=7 ~llog y2-log 1]

n 1
=——=log 2. e [ log1=0
1 28 [ log 1=0]
Question 2.
/4 sect T .
J‘D 3tan? z+4 tan r+1 dz
Solution:
nld N
sec'x
bet I= J 3 tan’x + 4tan x +1
0

Put tan x ={ oL oseciy de =di
When x=0, t=tan 0 =0

" T
|
When x y i

1 1

C e dt 1 dt
T 13 4441 3 4 1

0 ut2+§=+§
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1'[ dt 1 dt
3], &4 4 4 13 2)1 (1)2
oty tgTgt; "(H'a 3
2 1y
R
(O 2l
(5 3T3lde

Question 3.
J(“W sin 2z - dx
0 gin'z4costz
solution:
ul4
Let [= _[ _sm2x
sin*x + cos®x
0

n/4
J‘ 2 sinx cosx

sin*x + cos*x

0
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Dividing each term by cos*x, we get

=4 2 nx 1

2
j|=J' cnsioosxdx

sin* 41
0 cos*x

nld
2 tan x sec’x

(tan®x)* +1
0
Put tan’x =1# -, 2 tan x secix dx = dt

When x=0, t=tan®*0=0

E=

Loodt Ll

=] ——= i |

1=] =t

=tan“1—tan"0-£-u=§.

Question 4.

fu 0szT -sin’ - dz
Sulutlon.

iz
Let I = | /cos x sin’x dx
1]
in
= [ /cos x sin’x sin x dx
i}
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= 25‘ \/&E—x (1 — cos?x) sin x dx

Put cos x=t¢ . —sinxdx=di
. osin xdx = —dt

When x=0, t=cos 0=1

When x=2n, t =cos 2n=1

1 a
L I=[ 11 =) —d)=0. [ ff)dx=0]
1 a
Question 5.
w2 1 .
f[l 5+4 cosx dz
Solution:
ni2
1
LetI= J. 5+4 cos x
o
x _2dt
Pl.lttan(i)=f xr=2tan d.l'—l+*
1-¢2
andcosx=1+tz
n n
Mm:t:? =tan(1)—1
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. (Edt) ,
,'I_J' 1+£ 2dt
T 1-# 5(1 + %) + 4(1 )

5+4(1+t,) .

1
-2It’+9dt

Question 6.

74 cosx d
———— - dxT
‘Jr[' 4—sin’ z
Solution:

=f4

cos X

Let I= 4 —sin’x
o

Put sin x = ¢ c,ocosxde=dt

14 . m 1
When x=—, t=sin-=—

4 4 \/i
When x=0, t =sin 0=0.
1/./2

dt
S I= j ET_'—I-_._

o

[, w*l’ﬁ
"[ﬂ“ﬁz—t
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[ i)

3
Ebs

Sl

o |

I
(%1
|

= |
1
3
e
oS
(N E
i |
s
I
)
ot
| —

log (2 . [ log1=0]

22—

&
+
-

—

]
-

Question 7.
Jf""'fz cos X A
0 (1+sin z)(2+sin )
Solution:
n/2

Let I = Cos X

(1+sin x)}2+sin x)
(4]

Putsinx=t J.ocos x dy=dt

I (2+f]—{l+t}
(1 +£](2+ !] (1 +02+1)
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,[1+£ ,|-2+td’

1]
-[105 1+1]) —[log 12+ ],
=[log (1+1)—1log (1+0)] — [log (2 + 1) — log(2 + 0)]

=log2—log 3 +log 2 e [ log 1=0]
2x2 4

—log( ) log (5)
Question 8.
‘J‘ 1 r].zE"-I-l‘.I'E s - dz
Solution:

1
Let I= j !
a*e" +ble*

Multiplying each term by &, we get
= —3—--——t’ dx

I (e)? +

=1

Pute =t JL e de=dt
Whenx=1,t=¢

When x = —1,t=e"=%
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[ e

e at dt
T ] @R+ ] (at)} +b?
1fe 1/e

[t (®)]..

Question 9.

1
0 3+2sinz+cosz dz

Solution:
. 1
Let I-j,, 3 +2sinx +cosx

Put tan;=l S.ox=2tan" 't

2dt . 2t 1—#

UL == = — (05X =
dymao g W sinxmgey T8

When x =0, t=tan0 =0 Whenx=n,t=tan§=m
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o
-

e 1 24t

] 2t -2\ 1+F
»3+2(5m)*+(i50)

o
[ 1+# 2t

1353 T @ +1-F 1+F
o

[ +]

4
-2] e
m
J'

1
+2t+cz _I (F+r2t+1)+1

@ 1 (1N
£(t+ll’+|[l:ﬁ"dIE l[m ( 1 )].,

—[tan" ' (t+1)],

dt

=tan 'oo—tan"'1 =

(ST
=l A
=] A

Question 10.

/4
f;‘r seclz - dx
Solution:
nl4
Let [= | sec’xdx
1]
4
= | sec’x-sec’xdx
0
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nfd
= | (1 +tan®x)sec’x dx
1]

Put tanx =t .. sec’x dx =dt
When x =0, t=tan0=0

Whmx-E, t=tan_ =1

4
1 N fj 1
. 1-£[1+t )df=[t+§]o
1 4
“]+§_0_§'
Question 11.
1
fn 1+: - dx
Solution:

]
[,eu-J {1_:_"1,;
1+x
1]

Putx=cosfl ., dx= —sinfdl

Whenx-ﬂ,cmﬂ-ﬂ-mf - f="
2 2
Whenx=1, cosfl=1=cos0 . 8=0

1 —cosft .
oo I= I m-(—mﬂ)d&
xf2
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[2sin*(6/2
j mn‘tﬂ,r‘?.; 2smzcus dﬂ

x/2

%[_2“(;)@(;)]&3

x/2

- —2sm=(;)da

=2

= — ? (1 —cos@)di
n/2

. 1]
= — [0 —sin#d] o2

--—[(0 sin0) — (E—sm;)]
—[u—;+1]=;—L

Question 12.
Jo sin® z(1 + 2cosz)(1 + cosz)? - dz
Solution:

Let I= [ sin’x(1 + 2cosx) (1 + cos x)* dx
0
sin®x (1 + 2cosx)(1 + cos x)*-sinx dx

(1 —cos®x)(1 + 2 cosx)(1 + cos x)*-sinx dx

=

=L T -1 |
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Put cosx=+t .. —sinx dx =dt.
osinx dy= —dt
When x=0, t=cos0=1

Whenx=mnt=cosn= —1

= [ (=P 42+ D)
1
-1
=— [ (04202 -2P)1 + 2t + *)dt

=1
— [ Q42— =28 420 442 =22 —4t* +
1

Il

P2 4287 — 2% dt

=1
— | (1 +4t+47 -2 —5¢* - 26%)dt
1

I 8 £ t* £ \]
= 1+4(3)+4(3)- 2(1)‘5(3)‘2(3)],
r 4. 1 1,778
—_— 2 . - I -
= ht+2t+31 zt“z 31]]
- 4 1 1
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=—[ 1+2—;—1+1 LI : ;+1+1:|

2 3 3
81 8
- _[_§]=§,

Question 13.

f;‘iz sin2z - tan~!(sinz) - dzx
Solution:

n/2
LetI= ]' sin 2x-tan ! (sin x) dx
0

n/2

= [ tan™!(sinx):(2sinx cosx) dx
1]

Putsinx=F .. cosxdx=dt

When x =0, t=sin0=0. Whenx——,t smi—l

" I=;'{tan‘lt]{2t] dt
1]

=[tan""#[2¢ d!]l—i (%{tan“r}fzt d!)dt

=[(tan™ 'l}{ﬂ] j el

I~ {1+t=]-1
=[Pan™) - [=H—

o

dt
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-[l-tan"l-ﬂ}—i (1 —1—:45);&

T 1
=——[t—tan"'t
- 1

=7—[(1—tan"1)—0]
n T =N
=;—1+;=E—1.
Question 14.
E‘D"_II {sin']z]
fi # -dx
2 1-x-
solution:
i =1,
T -1
Let 1= e 7 sin L
1—x2
1/./3
Put sin~ 'x = ! dx=dt
1-x?
'l"l.i'l'm:nx-l,,t-siﬂ"1=1—2t
When x = l,t-sm“ ! -
V2 2 4
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Also, m“‘x:-—sin*‘.’r:;—t
= = _,
I= [ e -tdt
/4
= xf2
=e? [ te~'dt
=/4
nil d
= —t ™2 _
=¢? {[fIE Iﬂ‘]'“— J. [EEU}IE ‘Iﬁ]lﬂ}
=4
—et {[—te! -j‘ (1) —e~*)dt)

nid

_ _x =/l
—e’{ e ’+Er ‘v ] e“dt}
2 4 x4

:

—iﬂ+:e1‘+ﬁl e”']

n LY i -
== —_ 4
2+#4 e? + e2

L -}
= HAI-14e
2in n
=é (F+1)-(3+1)
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Question 15.

f; cos(log x) - de
I

solution:

Lﬂf=}wdx

x)—dx

i My L
o=

Putlogx=t .. ;dx-n‘l

When x=1, t=logl1 =0
When x=3, t=log 3

log3 s
cI=] mrdt-[sm]’“:
o

= sin (log3) — sin 0 = sin (log 3).

lll. Evaluate:

Question 1.

fD_H_ 7 -dx

CI. —I
solution:

1
LetI-I dx
: x+:;a’ -x?
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Put x=asinf .. dx=acosfdf
and \/a* —x* = . /a? — a?sin%@ = /a*(1 ~ sin?0)

= /a*cos*f=acosh

When x=0, asinf@=0 o 0=0

When x =g, asinfl =a ﬂ-;
nf2

. I_J‘ acos 0de

""" ] asinf+acos@

nf2
cos o (1)

-‘=fm‘”
0

We use the property, _Ef(x)dx- ff(n—x)dx.
o o

Hence in I, we change 8 by (n/2) - 8.
af2
I cos [(n/2)—4] a0
sin [(m/2)— 6] + cos [(x/2)—0)

n/2

sin 0
ol Py rererlld ~ @)
i)

Adding (1) and (2), we get
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®/2 . =f2
cos @ sin 8

A= .f sin0+cos 60+ I cos O+sin 8%
0 0

=2
cos 0 +sin @
cos @ +sin #

L]
=(n/2)—0=n/2

L I=nl4.

=2
=1
m-flﬂ-mn
[1]

Question 2.
fnw‘fz logtanz - dz
solution:

LetI="| log(tanx)d
1]

We use the property, { f(x)dx = | fla—x)dx.

Here,u-%.Hmcedungingxb}';—x, we get
=/2

- o)

]
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nll

_'fz log (cotx)dx = J' log(unx)d.r

x/2 /2
= [ log(tanx) ™ 'dx= | —log(tanx)dx
1] o
xf2
= — | log(tanx)dx= —1
0

S 2A=0 oo I=0.
Question 3.

1 1
fu log(; — 1) -dx
Solution:

Let = _[log(l-l)dx i'log(lxx)dx
=E [log(1 —x) —log x] dx we (1)

We use the property :{f{x)dxn——sf(n—x}it

Here,a=1
Hence in I, changing x to 1 —x, we get

1
1= [log |1~ (1 —x)| —log (1 —x)] dx
o
1
= [ [log x —log (1 —x)] dx
(1]

= —i [log(1 —x)—log x]dx= —1I - [By ()]
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2I=0 I=0
Question 4.
/2 ginz—cosz i
Jr[' 1+sin r-cos dz
Solution:
w2

sin x —cos x
= —— iy
Let] ! 1+sin x cos x

We use the property, ]‘f(x)dxsz(n—x}dr.

Herea:%.ﬂemehl, we change xby%—x.

O ) i G
! ran(3=) cs(3-1)

*/2 cos x—sin x
o l+cos x sin x

nf2 o -
== sm‘x 05 X e ]
g 1+sin x cos x

o 2A=0 S I=0,

Question 5.
’ x?(3 — m}% - dz

solution:

3
Let I= [ x*(3 —x)*/%dx
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We use the property }f(xidx = if{a - x)dx

Here, a=3

Hence in [, changing x to 3 —x, we get

1-,?(3—1)’[3-(3-::)]”’dx=} (9—6x +x?) x*/% dx
[

3

J' [9_'_5!2 6.!1“-{-:9"2] dx

=9-[ x’”dx—ﬁix”’dx + i‘ x""dx
] o 0
¥i2q? ' P13 ylt/2
-o[772),~¢[572), +9[1m]
iz a2
[%‘“] 5[%‘“]*[?{‘3““-0]
18 2

=gz _ 3 __1:
—?3 933+1133

—2(3)”*[——2 . ] 2(3}1[—”175; * 53]

- 2{3)”1 % % _E’(a}nz

Question 6.

-39
solution:
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Let f(x) =

) (—x)? -x
f{—x}"!g_(_x)z:g_r:__f(x}
'fisanoddf‘uncﬁon.

_[f(z]dx:ﬂ ie. j g"’ dx =0.

Question 7.
/2 2+sin
f—ﬂ’?lﬂg(z SIDI) -dx

Solution:

=/2 2—sin x
L””=_L,1°3(2+sin:)""

Let f(x) =log (Zusin x)

2+sin x
e SN D

24sin(—x) |

)= —f(x)

2—sin x
- ‘1"3(2_'_5]-11 x
.. fis an odd function.
2

f flx)dx=0

-xf2
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al2 - ad
| 105(2 s:nx)dx=(].

=2 2+sin x

Question 8.

[T TS g

—m/4 2—cos 2z

solution:
x4+
Let [ ui! _4 dx
—alé 2—1'.'05 2x

| T
~wjaL2—cC0s 2x 2 —cos 2x

/4 T LI ] 1
-_!“2—::032: _'L.Z-OOG zxdt
'=IL+EI1 .. (1)
Let 00~y
. _x =
B ey eyl

.. fis an odd function

nld

J flx)dx=0
=x4
a4 T
ie. !‘ i—:-——dx:ﬂ, ie. I}=ﬂ {2)

-uf4
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Inl, puttanx =t

1
C oy -1 © dr=
Sox=tan~'t . dx mdt

and cos 2x = —il_tz
1+¢
n n
Whenx= ——, t= - ==
x 4,t tan( 4) 1

Whm:r:%, t=tan ~=1.

4
1
1 1
_.:3_I2 (1 )uﬂﬂ"
-t 148

1 1

"_I, 2(1+t’}—{1—r=)'ﬂ
1 1 1 1

= [ ——dt= | ——"
-It3f2+1 ' —jlf\/é t)P+1

[ ()]
=Jﬁ[m—-ﬁ_m—l<—ﬁn

=L [tan-'./3 +tan-1/3]

NG
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-L[EJ,E]_ 2 3)
NS ERER BEVC
From (1), (2) and (3), we get

Lisl-am

I=0+~-

Question 9.
fw;iu;ﬁ sin'r - dx
Solution:

Uﬂl=1/‘ rsin'z . dz

Let f(x) = z¥sint z
o (=) = (—z)* sin*(—=x)

= —z3sin'z

= —f(x)

~ fis an odd function.

4f{:{:]-d:r=[l,i.e.f‘:rasin4:r+d:}:=ﬂ.

1
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Question 10.
1 log(z+1)
Jr[' el dx
Solution:
Letf=Jlog (:r+1)
i +1

Put x=tan 6. .. dx=sec?d df and
x* +1=tan’f + 1 =sec®d
Whenx=0,tan =0 _ #=0
Whenx=1,tanf=1 . @#=n/4

a4
1=I w.mig da
sec’d

n/d
=[ log (1+tan 0)do w (1)
We use the property, i’f{x)dx-]’ﬂa—xl dx.
0 o _

Here,n—z Hencechm’ngmgﬂhy-——ﬂ we have,
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w4

1+tan §+1—tan 0
"I 1"5( 1+tan 6 )"'B
o

L]
2
'.[ 1"3(1 +tan a)d“
1]
=jm [log 2 —log (1 + tan 6)] d6

i LIL]

=log2| 1d0—| log(1+tan6)d6
o] ]

/4 n
=(log2) [0], —I=7log2~1

n . n
..21’-;]052 A | slogl
Question 11.
J[‘l 2
-1 /214
Solution:
3
Let [ = I 42
.../x +4

[l
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1
24 1
=_-[:;_’x’+4ﬁ+z.[:;x’+4#

-Ij+ﬂ1 {1}
Let x
1075
PR Gt A S
S0 J(=x2P+4 J/xP+4 fe
.. fis an odd function.
1
dx=0,ie. [, = dx=0 . 2
_[f(xl ie .{7::1_ (2)
V(=xP=x?
! is an even function.
:;’x’+4

S .j. fle)dx =2 i fe)ix

|
. 1
A 2£ﬁa
=2[log (x+.;"x’+4}];
=2[log(1 +./1+4)-1og(0+.,/0+4)]
=2[log (,/5+1)—log 2]

-2108(@) .. @)
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From (1), (2) and (3), we get

oo 57T (51

Question 12.
a 331—:3
a6 -dz
Solution:
Letl = [ i dz
o 16— x?
r+zd
Let fix) =
et f(x) 622
—r)+
= =) ( :r) ( EJ
16 — (—z)
) (x+27)
16— 22
- ~f(=)

= fis an odd function.

/:f(z:}-d.:-:=0,i.e.f: ::H’s -dz = 0.

6 — x?

Question 13.

irDl.t_E_‘ﬂ —i-dt
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[ 2yT—1-dt

solution:
We use the property,
;f(t)dt= I’f{n —1)dt

'.j'r‘ﬁfl dt-j(l-t)‘ 1—1+¢
NONIT

E]
2

rlus

1
227 4t

(

-

) dt

i

Sy ) ey
_—

3 s 2
t2 L
nEE 5;2*?'_;2]0

(1 )’—-[1]’+ (1}’

?D—Bl+30 16

2 3
=3

=2_ L
"3 105 105°

s .2
5?

Question 14.

m P 2
fn r-sinx-cos“x-dr
Solution:

T
Let I = | x sin x cos’x dx
1]
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x(2 sin x cos x) cos x dx

MI — NI -
Dy A O e A

x(sin 2x cos x) dx

e »M-- -

x(2 sin 2x cos x) dx

x [sin(2x + x) + sin(2x — x)] dx

!
Kl

x sin 3x dx + | x sin x dx]
L1}

—
0 ey, B

e (1)

|

- |
—
g
+
!
.

=|xjﬁn3x¢];—f[{£{x)jﬂnhdx}]ﬁ

T
_ —cos 3x\ " —cos 3x
(=) (5«
Li]
n cos 3n 1=
—[— 3 +0 +-§£m53::dx
n 1[sin 3x
- 305,
n 1[sin 3n sin 0
3 3[ 33 ]
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o 1 n
—5+§[0—o]-5 e (2)

n
=[x sin x dx
o

=[x[smrdx];—j[{%{x]jsinxdx}]dx

0

= [x(~cos )] —  1-(—cos x) dx
0

=
=[—ncosn+0]+ [ cos xdx
o

= —#(—1)+[sin x]]
=g+[sinn—sin0]=n+(0-0)=n ... (3)
From (1), (2) and (3), we get

=12 ex]-3() -
4|3 4\3) 3

Question 15.
1 logz d
- dx
0 A=
Solution:
Let f=-[ log x
1—x

art-2-cha ter-4 deflnlte 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-4-definite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-4-definite-integration/

€IndCareer

Put x=sin @ .. dx=cos 0 d0 and
J1=x2=/1-5in’0 = /cos? = cos 0

When x=0,sin =0 .. #=0
Whenx=1,sinf=1 . 8=n=/2

/2

e _[ log sin 0. < 0 o
s 0

a
xl2

= | logsin 0 df
0

2a &
Using the property, | f(x)dx= [ [f(x)+f(2a —x)] dx,
0 0

we get,
:-T [log sin 0 +log sin (g-a)] a0

z/d

= j (log sin E+Iogcosﬂ]dﬂ

=4

= | log sin @ cos 0 d@
(1]

=f4
= J [05 (23“1—“‘)5_9) df
2
0
u/4

= [ (log sin 26 —log 2) df
o
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ul4 /4

= i log sin 20 df — £ log 2 dff

=1, -1, e 52

2/4

- j log 2 df =log 2 I 1d0
- nfd n
~ log 2 61 = log 2 ;0|

n
=:i |Og 2
w/4

I,= [ log sin 20 d6
1]

Put 20 = ¢t. Then d&-‘g

When =0, t=0
When 6 = /4, t =2 (f)=;

n/2
I’,—j ]ogsmixg

=/l

" h a
=31 logmnﬂdﬂ=5I [ gf(:)dx-if(t)dt]

0

. 1 T

n/2
. I’,-j Iogsmfxg

=2 . b ]
=§£ logsmﬂdﬂ=if [ {f{x)dx-ajf[ﬂdf]

1 n
—I-—;] 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 RAET0T AS®), 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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