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Maharashtra Board Solutions Class 12-Arts & Science
Maths (Part 2): Chapter 5- Application of Definite
Integration

Maharashtra Board 12th Maths Chapter 5, Class 12 Maths Chapter 5 solutions

Ex 5.1

1. Find the area of the region bounded by the following curves, X-axis, and the
given lines:
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(ly=2%x%x=0,x=5.
Solution:
Required area = fnﬁ ydx, where y = 2x
= fus 2:1:::1.-1:
(],
2 1o
=25-0
= 25 sq unils.

(lijx=2y,y=0,y=4.
Solution:

Required area = fl;l xdy, where x = 2y
4
=Jo 2vdy

3 [ﬁir

2 o
=16-0
=16 sq unils.

(li)x=0,x=5,y=0,y=4.

Solution:

Required area = fnﬁ ydx, wherey =4
]

=fu 4:im

= [4z[g

=20-0
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=20-0
= 20 sg units.
(iV)y=sinx,x=0,x= %
solution:

. ¥ .
Required area = fuﬁ‘f ydx, where y = sin x

= fuwg sin zdx
= [~ cosz]g”
=-cos % +cos0
=0+1

=1squnit.

(Vixy=2,x=1,x=4.
Solution:
Forxy=2,y=2

I

Required area = ff ydz, wherey = =

A b
= /i %d$
= [2log |x]{
=2log4-2log1
=2log4-0
=2 log 4 sq units.

(Vi)y*=x,x=0,x=4.
Solution:

art-2-chapter-5-application-of-definite-inteqgration/
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l"" =4

The required area consists of two bounded regions A1 and A2 which are equal in areas.
Fory? =x,y =x
Required area = A, + A; = 2A,

4
=2 ydx, wherey=/x
L1]
4
=2 J/xax
]
‘rﬂ!
=237}
- -_2_ 12 _
_2_3(4}3 nJ
2 ] 32

=2 5(21)”: =-§' sq units

(vii) y* = 16X, X = 0, X = 4.
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solution:

T

v Y X=4
The required area consists of two bounded regions A1 and A2 which are equal in areas.
Fory?=x,vy=vx

Required area = Aq + A; = 274

4
=2f y-dz, where y = \/z
0
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4
=2f VT - dz
0

128 .
= ——sq units.
3

2. Find the area of the region bounded by the parabola:

(i) y* = 16x and its latus rectum.
Solution:

Comparing y? = 16x with y° = 4ax, we get
4a=16

Sa=4

. Focus is S(a, 0) = (4, 0)
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. Focus is S(a, 0) = (4, 0)
bY

y’: 16 x

A

o S (4,0)

Y’

Fory% = 16x, y = 4%
Required area = area of the region OBSAQ
= 2 [area of the region OSAQ]

4
=2[ ydx, wherey=4./x
L]

)
=2j'4

L

124
—_ 2
-o[572], s[5 -]
=3[§{22}1]=—squmts.

(i) y = 4 — x? and the X-axis.
Solution:
The equation of the parabolais y = 4 — x?

art-2-cha ter-5 -application-of-definite- |nte ratlon/
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;x2:4—y

e (x-0)2=-(y-4)

It has vertex at P(0, 4)

For points of intersection of the parabola with X-axis,
we put y = 0inits equation.

L0=4-x2
nx2=4
SX=%2
.. the parabola intersect the X-axis at A(-2, 0) and B(2, 0)
Y
P (0, 4)
x
A
&aml

Required area = area of the region APBOA
= 2[area of the region OPBO]

2
=2( ydx, wherey=4-x?
1]

Zi (4 - x*)dx
o

1 2
8 | 1dx—2 | x%dx
o 1]
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=B[x]:—2[§]:

=8[2—D]—§{8—D)

16 32 .

3. Find the area of the region included between:

(i) y?=2xand y = 2x.

Solution:
The vertex of the parabola y* = 2x is at the origin O = (0, 0).
Y
y=2
A B(31)
C
x o X
b g(el)
Y

To find the points of intersection of the line and the parabola, equaling the values of 2x from
both the equations we get,

pDS://www.indca -t
rt-2-chapter-5-application-of-definite-integration/

€IndCareer

a



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-5-application-of-definite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-5-application-of-definite-integration/

a

€IndCareer

yi=y

syl-y=0
Sy=0ory=1
whenyzt).)c:g:()
Wheny:‘l.x:%

.. the points of intersection are 0(0, 0) and B(%. 1)

Required area = area of the region OABCO = area of the region OABDO - area of the region
OCBDO

Now, area of the region OABDO = area under the parabola y* = 2x between x =0 and x =

1/2
= [ ydx, wherey=/2x

o

[
RAEIRISEE

Area of the region OCBDO = area under the liney = 2x betweenx=0and x = %

L
2
12

o

1/2

= dx, where y =2y
| ¥ y

o

1/2 2212 1
- [T g0y
1 1
reqmredarea—g—a-ﬁsqmut

(i) y> = 4x and y = x.
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(i) y* = 4x and y = x.

Solution:
The vertex of the parabola y? = 4x is at the origin O = (0, 0).
Y
y? =2
B(1
A (: fﬁ
C
X] ') X X
2/ N\- V59
3 |
YI

To find the points of intersection of the line and the parabola, equaling the values of 4x from
both the equations we get,

nyi=y

LyP-y=0

~yly-1)=0

SLy=0ory=1

Wheny=0,x= o

70

art-2-chapter-5-application-of-definite-integration/
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wheny:‘l,x:%

.. the points of intersection are 0(0, 0) and B{%‘ 1)
Required area = area of the region OABCO = area of the region OABDO - area of the region

OCBDO
Now, area of the region OABDO = area under the parabola y? = 4x between x =0 and x = 3

T
=f y-dz, where y = vzz

0

:fg\/ﬁzdz
0
- 3 qi
T2
="@T]

V3

2

3

2 1
-2 3 _]
1
3
Area of the region OCBDO = area under the line y = 2x betweenx=0and x = %

1
¥
=f y-dr,wherey =z
]

pDS://www.indca -t
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1]
o=
b
| R%]
H
(<%
(%)

1l
—
| o]
[
[~
[
=] 1

. required area

4 4

1 3

8 "
—sq units.
3 q

(iii) y = x% and the line y = 4x.

Solution:

The vertex of the parabola y = x% is at the origin 0(0, 0)

To find the points of the intersection of a line and the parabola.
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To find the points of the intersection of a line and the parabola.

¥
:v=le
(B (4, 16)
Al
H
: 0 D40
X ew 40 x
P Y
Equating the values of y from the two equations, we get
x2 = 4x
Sx%-4x=0
S xX(x-4)=0
. — 0, X= 4

Whenx=0,y=4(0)=0
Whenx=4,y=4(4)=16
.. the points of intersection are 0(0, 0) and B(4, 16)
Required area = area of the region OABCO = (area of the region ODBCOQ) — (area of the region
ODBAO)
MNow, area of the region ODBCO = area under the line y = 4x between x=0and x = 4
4
= fu ydz, where y = 4x
= f; dxdx
4
:4Jr0 zdzx )
= 4|latex] fo zdz[/latex]
=2(16-0)
=32
Area of the region ODBAO = area under the parabola y = x? between x=0and x =4
= fl::l ydz, where y = x2
4
=fu zidz
-7,
3o
1 (64-0)
= E

3
. required area =32 -

64 _ 32 .
3 =3 Squnits.

(iv) y*> = 4ax and y = x.

Solution:

The vertex of the parabola y? = 4ax is at the origin O = (0, 0).

art-2-chapter-5-application-of-definite-integration/
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a Y
2 =2y
A Bl% h}
ke
X' 0 . X
] )
%4 N X
Y

To find the points of intersection of the line and the parabola, equaling the values of 4ax from
both the equations we get,

sy =y

Lyioy=0

~yly-1)=0

Ly=0ory=1

Wheny=0,x= 0

0 _
5=
Wheny:‘l.x:l

(5]

.. the points of intersection are O(0, 0) and B(%, 1)

Required area = area of the region OABCO = area of the region OABDO - area of the region

art-2-chapter-5-application-of-definite-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-5-application-of-definite-integration/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-2-chapter-5-application-of-definite-integration/

€IndCareer

QCBDO
Mow, area of the region OABDO
= area under the parabola y? = 4ax between x=0and x = %

1

T
=f y-dz, where y = V2z
0

:/‘?'s@:rdz

0
_ 1
" i]
0

=V2

[ 2
3
- V3 2 1
Af]
1
"3
Area of the region OCBDO
= area under the line y
=4ax between x=0and x = ﬁ

a
=[ y-dzx,wherey =z
0

art-2-cha ter-5 -application-of-definite- |nte ratlon/
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—
[
ba | B
[
| SRS |
= =

4
=—=—=0
3
B 2a?
1
. required area
B 4 2q?
31
8a2
= ——s5q units.
3 q

(Viy=x?+3andy=x+3.

Solution:

The given parabolaisy=x?+3,i.e.(x-0)?=y-3
- its vertex is P(0, 3).
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y=rt+3 Y
1,4
A (1, 4)
C
03P
x yd | X
/'5 0 D(L0)
]
&
Y

To find the points of intersection of the line and the parabola.
Equating the values of y from both the equations, we get

x+3=x+3
2

JOK —](:0
Sxx-1)=0
Sx=0orx=1

Whenx=0,y=0+3=3
Whenx=1,y=1+3=4
.. the points of intersection are P(0, 3) and B(1, 4)

Required area = area of the region PABCP = area of the region OPABDO — area of the region
OPCBDO

MNow, area of the region OPABDO
= area under the line y = x + 3 betweenx=0and x =1

1

=[ydx, wherey=x+3
o
1

=[(x+3)dx
A

3 ¢ x| 1
=jrax+3fun=|T| +30a),
1 7
-(5—0)+3(1—u)=i

Area of the region OPCBDO = area under the parabolay =x? + 3 between x=0and x =1

1
=[ydx, wherey=x*+3
o -
1 1 1
= | (x* +3)dx = [ x* dx +3 | 1dx
1+ ) [

»! 1 /1 10
=|:?]0+3[:r]°— (5—0)+3(1 —0}-?

. 7 10 21-20 1 .
.. required are —E—EsT-EsqumL

art-2-chapter-5-application-of-definite-integration/
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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: AgRISE 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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