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APPLICATIONS OF INTEGRALS

Solved Example

1. Find the area of the region bounded by the line y = 2x, X - axis

and ordinate x = 2.

o Watch Video Solution

2.Find the area of the circle z2 + y2 = a2 with radius a



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hAIhmltcaAiQ
https://dl.doubtnut.com/l/_mq3YDEQoY0Pe

[ @ \Watch Video >olution ]

3.Find the area of the region bounded by 22 = 4y, y = 2,y = 4

and the y-axis in the first quadrant.

° Watch Video Solution

4.Find the area bounded by the curve y = z(z — 1)(z — 2) and

the x-axis.

° Watch Video Solution

5.Find the area of the region bounded by the curve y = |z + 1|,

linesx = — 4, x = 2 and X-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_mq3YDEQoY0Pe
https://dl.doubtnut.com/l/_OfEF6P6h4vVM
https://dl.doubtnut.com/l/_nLna0tjttOZZ
https://dl.doubtnut.com/l/_162kpEEExddJ

6. Find the area of the region included between the parabolas

y? = dazandz® = 4ay, wherea > 0.

° Watch Video Solution

7. Find the area bounded by the parabola y?> = 4az and the line

Yy = 2azx.

° Watch Video Solution

8. Find by integration the area of the region bounded by the

curve y = 2z — z? and the x-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_iHT6j2eteMLo
https://dl.doubtnut.com/l/_BMYfpl9f1kAN
https://dl.doubtnut.com/l/_YD2IlkTcKxWJ

9. Find the area of the region in the first quadrant enclosed by

the x-axis, theliney = x,and the circle z? + y? = 32.

° Watch Video Solution

10. Find the ratio of the areas of the portion between the circle

z? + y? = o and straight line z = %

° Watch Video Solution

1. In the adjoining, OABO is the region of the ellips

922 + y? = 36 which lies in first quadrant. If OA = 2, OB = 6,


https://dl.doubtnut.com/l/_zkCtWfNKiReR
https://dl.doubtnut.com/l/_Vo63Uj2FFYCw
https://dl.doubtnut.com/l/_MynsbzUEBLj6

then find the area of the region bounded by chord AB and arc AB.

° Watch Video Solution

12. Using integration find the area of region bounded by the

triangle whose vertices are (1, 0), (2, 2) and (3, 1).

° Watch Video Solution



https://dl.doubtnut.com/l/_MynsbzUEBLj6
https://dl.doubtnut.com/l/_t9h5eSBcuJgF

1. Using intergration, find the area of the region bounded by the

line y = ma, X-axis and ¢ = 2.

° Watch Video Solution

2. Find the area of the region bounded by the liney = 3z + 2,

the x-axis and the ordinates x = — 1land x = 1.

° Watch Video Solution

3. Find the area bounded by the line y = z, the x-axis and the

ordinatesz = — land xz = 2

° Watch Video Solution



https://dl.doubtnut.com/l/_A1bOiBQQB5nS
https://dl.doubtnut.com/l/_m8wAll27OWSO
https://dl.doubtnut.com/l/_UfkpE0WxJnUD

4. Find the area of the region bounded by the ellipse

2132 y2

° Watch Video Solution

5. Find the area of the portion of an ellipse 4z + 9y* = 36,

which is surrounding by the positive direction of x and y-axes.

° Watch Video Solution

6. Using integration, find the area of the region bounded by the

curve y2 = 9z and linesx = land x = 4.

° Watch Video Solution



https://dl.doubtnut.com/l/_RjsbKMUcJ5nd
https://dl.doubtnut.com/l/_jrTq4ejZW2SC
https://dl.doubtnut.com/l/_bf9Td2ruYMGV

7.Using intergration, find the area of the region bounded by the

curve y2 =z, = 1,z = 4 and X-axis.

° Watch Video Solution

8.Using intergration, find the area of the region bounded by the

linesy = |x + 1|,z = — 3,z = 1 and X-axis.

° Watch Video Solution

9. Area of the regionbounded by the curve y = cosx between

z=0andxz =mis

° Watch Video Solution



https://dl.doubtnut.com/l/_mtaIhAHrthhc
https://dl.doubtnut.com/l/_26EiTKh0xlsX
https://dl.doubtnut.com/l/_QWjWvffXjs0w

10. Find the area of that region of the parabola y?> = 4az which

lies between X-axis, x = 2a and the latus rectum.

° Watch Video Solution

11. Find the area of the region bounded by the curve y = z* and

theliney = 4.

° Watch Video Solution

12. Find the area bounded by the curve y*> = 4ax and the lines

Yy = 2a and y-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_1PuUTdWzvM5P
https://dl.doubtnut.com/l/_yoGqrpf6WJTs
https://dl.doubtnut.com/l/_qV1tYFZGXFpa

13. Find the area of the parabola y? = 4azbounded by its latus

rectum.

° Watch Video Solution

14. Using integration, find the area of the region bounded by the

parabola y?> = 4z and the line z = 4.

o Watch Video Solution

15. Find the area enclosed by the parabola 4y = 3z and the line
2y = 3z + 12.

A. 27 sq. units.

B. 17 sqg. units.

C. 26 sq. units.


https://dl.doubtnut.com/l/_n7Z3iaEjPS0W
https://dl.doubtnut.com/l/_k14FZksDFrv0
https://dl.doubtnut.com/l/_A9erkoGiuc8S

D. 28 sq. units.

Answer: A

° Watch Video Solution

16. The area between z = y?and x = 4is divided into two equal

parts by the linex = a, find the value of a.

Aa =43
B.a = 43/2
C.a = 4!/3
D.a = 4%2/3
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_A9erkoGiuc8S
https://dl.doubtnut.com/l/_RW9OucyqYWKT

17.Find the area of the region bounded by: the parabola y = z?

and theliney =«

° Watch Video Solution

18. FInd the area bounded by the curves y*> = 9z and z? = 9y.

A. 26 sq. units.
B. 27 sq. units.
C. 28 sq. units.

D. 29 sq. units.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_BU9JcImAjv9F
https://dl.doubtnut.com/l/_Ssa8rPVt0NmG
https://dl.doubtnut.com/l/_lBe4aOnD5WoQ

19. Using the method of integration find the area of the triangle

ABC, coordinates of whose vertices are A(2, 0), B (4, 5) and C (6, 3).

° Watch Video Solution

20. Using integration, find the area of the triangle whose vertices

are (1,0), (4,0) and (4, 4).

° Watch Video Solution

21. Using integration find the area of the triangular region whose

sides have equationsy =2x + 1, y=3zx + landz =4

° Watch Video Solution



https://dl.doubtnut.com/l/_lBe4aOnD5WoQ
https://dl.doubtnut.com/l/_bxpjJTxSKzPX
https://dl.doubtnut.com/l/_LKWEHUTbC9rP

22, Find the area of region

{(m,y):0§y§m2+1,0§y§:v—|—1,0§x§2}.

° Watch Video Solution

23. Find the area of the region bounded by the curves

v =z+1landy? = —z + 1

A. — sq. units.
3 q

B Zs units
©3 g. .

C. — sg. units.
3 q

D. — sd. units.
3 q

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_1AAecKQmwdA0
https://dl.doubtnut.com/l/_u13BZSz7yU4c

24. Find the area of the region bounded by the curves

22 +y? =4and (z — 2)* +4% = 4.

° Watch Video Solution

25. Find the smaller area enclosed between linex, if
y={x, if t>0and —z, if <0 and curve

4z* + 9y = 36

° Watch Video Solution

26. Find the equation of common tangent of

y? = 4az and z? = 4by.

° Watch Video Solution



https://dl.doubtnut.com/l/_AEA7AdWDze7b
https://dl.doubtnut.com/l/_8xdbRlhpVeiJ
https://dl.doubtnut.com/l/_w4uIHHlNL3AN
https://dl.doubtnut.com/l/_pBqqoJh5rDkW

27. Using definite integration, find the area of the smaller region

bounded by the ellipse 92> + 16y° = 144 and z = 2.

° Watch Video Solution

28.The circle z* + y* = 4a? is divided into two parts by the line

3a
T =5 Find the ratio of areas of these two parts.

° Watch Video Solution

Exercise 8 B Multiple Choice Questions

1. Find the area bounded by the parabola y? = 4az and the line

Yy = 2azx.

A. 3a sq. units


https://dl.doubtnut.com/l/_pBqqoJh5rDkW
https://dl.doubtnut.com/l/_OONnSZix9ImO
https://dl.doubtnut.com/l/_eg7Tx9a4nvTm

1
B. 3a sg. units

C. — sg. units
3a 9

D. None of these

Answer: B

° Watch Video Solution

2.Find the area bounded by the parabola y*> = 4axz and its latus

rectum.

a? .
A. — sq. units

3

B. 2a” sq. units

C a2s units
-3 g.

D. None of these


https://dl.doubtnut.com/l/_eg7Tx9a4nvTm
https://dl.doubtnut.com/l/_WMeScf9xudgc

Answer: A

° Watch Video Solution

3. Find the area of the region included between the parabolas

y? = dazandz® = 4ay, wherea > 0.

a2

A sg. units

B a25 units
-3 g.

42

C a sg. units
-3 g.

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_WMeScf9xudgc
https://dl.doubtnut.com/l/_th8top9Lzih9

2y
4.Find the area enclosed by the elllpse — + =1

b2
A Zﬂ'ab sq. units
B. Eﬂ'ab sq. units

C. mab sqg. units

D. None of these

Answer: C

° Watch Video Solution

5.The vertices of a triangle are (1, 0), (4, 0) and (4, 4). Its area is :

A. 4 sqg. units

B. 6 sq. units

C. 8 sq. units


https://dl.doubtnut.com/l/_imLZEhZQ9rWi
https://dl.doubtnut.com/l/_6wkKfmR8l710

D. None of these

Answer: B

° Watch Video Solution

6. The area of the region bounded by the circle z* 4+ y? = 1 and

thelinexz +y=1is:

A T L it
-\ 5 — 3 ) 59 units

Bﬂ- it
. — sq. units
4 °9

C. — sq. units
5 g.uni

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_6wkKfmR8l710
https://dl.doubtnut.com/l/_Y3o4xGn70uea

7.Find the area of the region bounded by the curve y* = 4zand

the linex = 3.

A.4,/3 sq. units
B. 84/3 sq. units
C.10,/3 sq. units

D. None of these

Answer: B

° Watch Video Solution

8. Find the area of the region bounded by the parabola y = z?

andy = |z|.

A.1sq. unit


https://dl.doubtnut.com/l/_e2hGSTRNy3B0
https://dl.doubtnut.com/l/_MfaEglUIdbKC

B L it
. 5 5. uni

C ! it
.7 S9-uni

D. None of these

Answer: B

° Watch Video Solution

9. Find the area of the region bounded by: the parabola y = z?

and theliney = 2

A 0 it
- 3 SG. units

B. — sq. units
4 q

C 0 it
g S9- units

D. 9 sq. units



https://dl.doubtnut.com/l/_MfaEglUIdbKC
https://dl.doubtnut.com/l/_iWmmvHJtsjra

Answer: A

° Watch Video Solution

10. Find the area enclosed by the parabola 4y = 3z and the line
2y = 3z + 12.

A. 18 sg. units

B. 24 sqg. units

C. 27 sg. units

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_iWmmvHJtsjra
https://dl.doubtnut.com/l/_Nr3D5OJJZ0rJ

Exercise 8 C Questions For Competitive Examinations

1.Find the area of the region bounded by the curve 3> = 2y —
and the y-axis.
A. 3 sq. units
B 4 sg. units
-3 59
C. 2 sqg. units

D. None of these

Answer: B

° Watch Video Solution

2. Find the area of the region bounded by y = z? + 1y=x x=0

and y=2


https://dl.doubtnut.com/l/_9nzPYBZ4Zgiw
https://dl.doubtnut.com/l/_YwTkxGtEwWZu

21 )
A > sqg. units

B 15 it
- 5. units

C.9sq. units

D. None of these

Answer: A

° Watch Video Solution

3. Find the area of the region enclosed between the two circles

22+ =land (z —1)° +4° = 1.

A T it
. == sq. units
3 q

B. — sq. units
2 q

2r V3 .
C. (T — T) sqg. units

D. None of these


https://dl.doubtnut.com/l/_YwTkxGtEwWZu
https://dl.doubtnut.com/l/_Nd5SAvPqZFS1

Answer: C

° Watch Video Solution

4. The area of the region bounded by the curve y = |z — 1| and
y=lis:

A.1sq. unit

B. 2 sq. units

C. 3 sqg. units

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Nd5SAvPqZFS1
https://dl.doubtnut.com/l/_VjhuZPhPRqcQ

5. The area bounded by the curves y = ze”, y = e * and the

line x=1is

1
A. — sq. units
o q

B 2 it
. — 5. units
o 4

1
C(l—— . unit
( e)sq units

D. None of these

Answer: B

° Watch Video Solution

6. The area bounded by the x-axis and the curve y = 4z — 3* — 3

id

125 )
A 6 sqg. units


https://dl.doubtnut.com/l/_iQXSyIbAZUAg
https://dl.doubtnut.com/l/_mJ4btv7514MQ

125 ,
B. 3 sqg. units

c 125 "
.~ 5. units

125 ,
D. 5 sqg. units

Answer: A

° Watch Video Solution

7.The area of the region bounded by the curve y = zsinz, x-axis,

r =0andxz = 2mis:

A. 27 sq. units

B. 37 sq. units

C.4m sq. units

D. 57 sq. units


https://dl.doubtnut.com/l/_mJ4btv7514MQ
https://dl.doubtnut.com/l/_DNI0WIfKwgKe

Answer: C

° Watch Video Solution

8.The area of the loop of the curve ay® = z2(a — z) is

A4;‘J2 nit
15 sq. units

B 7;‘?s units
T g.

C 8;“25 units
15 9

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_DNI0WIfKwgKe
https://dl.doubtnut.com/l/_VGN4i4t0tytH

9.The area of the region bounded by the curve y = sin2z, y-axis

andy = 1lis:

A.1sq. unit

B L it
.= sq.uni
5 4

C L it
. Z sq. uni

Answer: D

o Watch Video Solution

10. find the area common to the circle z?y? = 16a® and the
parabola y? = 6az. Or Find the area of the region

{(:1?, y)3y2 S 6a }and{(x, y) : 2132 + y2 Z 16(12}-


https://dl.doubtnut.com/l/_UFrvhef9H24f
https://dl.doubtnut.com/l/_1SNNTldqHhlU

a? - ,
A ?(47r + 4/3) sq. units

2
B. 4% (47 + /3) sq. units

2

C. 2% (47 4+ /3) sq. units

D. None of the above

Answer: B

° Watch Video Solution

1. Find the area of the region bounded by the curve y? = zand

the lines x = 1, x = 4and the x-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_1SNNTldqHhlU
https://dl.doubtnut.com/l/_3jma4lZkZQI2

2. Find the area of the region bounded by v =9z, x =2,z =4

and the x-axis in the first quadrant.

° Watch Video Solution

3. Find the area of the region bounded by

2 =16y, y =1, y = 4and the y-axis in the first quadrant.

° Watch Video Solution

y?

4. Find losed by elli +—==1
ind area enclosed by ellipse — 16 9

° Watch Video Solution

2

5. Find area enclosed by ellipse 1_6 + % =1



https://dl.doubtnut.com/l/_P0XuKZOODJWO
https://dl.doubtnut.com/l/_v88kKGFexv6X
https://dl.doubtnut.com/l/_6Uf0FW8XOmUl
https://dl.doubtnut.com/l/_8gwJ2LdChRSV

° Watch Video Solution

6. Prove that the area in the first quadrant enclosed by the axis,

the line z = /3y and the circle 2* + ¢* = 4is 7 /3.

° Watch Video Solution

2

7.Find the area of the smaller part of the circle z* + y* = a” cut

off by the linez = 2.

V2

° Watch Video Solution

8. The area between z = y?and = = 4is divided into two equal

parts by the linex = a, find the value of a.

° Watch Video Solution



https://dl.doubtnut.com/l/_8gwJ2LdChRSV
https://dl.doubtnut.com/l/_D6Z0c4hoXQzV
https://dl.doubtnut.com/l/_apmB6ssXizRZ
https://dl.doubtnut.com/l/_EsY0blnLS79n

9. Find the area of the region bounded by the parabola y = z?

andy = |z| .

° Watch Video Solution

10. Find the area bounded by the curve 2 = 4y and the straight

linex = 4y — 2.

° Watch Video Solution

11. Find the area of the region bounded by the curve y* = 4zand

the linex = 3.

° Watch Video Solution



https://dl.doubtnut.com/l/_EsY0blnLS79n
https://dl.doubtnut.com/l/_9780lI18uXOi
https://dl.doubtnut.com/l/_JQCa9KJxpA05
https://dl.doubtnut.com/l/_hXI1RsBMimkA

12. Area lying in the first quadrant and bounded by the circle

2 2 . ) s T
x” + y° = 4and the lines x = Oandx = 2is(A) 7 (B) B} (Q) 3 (D)

U
4

>
3

&l w|y |

Answer: A

° Watch Video Solution

13. Area of the region bounded by the curve y* = 4z, y-axis and

: . 9 9 9
thelmey—3|52b.zc.§d.§


https://dl.doubtnut.com/l/_APaEsNRX5p8R
https://dl.doubtnut.com/l/_g3sUIPraQd8z

>
N

w

O N
N|© wlo o

Answer: B

O Watch Video Solution

1. Find the area of circle 4z + 4y? = 9 which is interior to the

parabola z? = 4y

° Watch Video Solution



https://dl.doubtnut.com/l/_g3sUIPraQd8z
https://dl.doubtnut.com/l/_IuzP19eWnB0j

2. Find the area bounded by curves (z — 1)2—|—y2 = land

x2+y2=1.

° Watch Video Solution

3. Find the area of the region bounded by the curves y = z + 2,

y =z, = Oandx = 3.

° Watch Video Solution

4. Find the area region bounded by the triangle whose vertices

are (—1,1),(0,5) and (3,2), using integration.

° Watch Video Solution



https://dl.doubtnut.com/l/_JFBnewhykMzY
https://dl.doubtnut.com/l/_UQGeUgZxyxdE
https://dl.doubtnut.com/l/_N4IMJkfNoXXr

5. Using integration find the area of the triangular region whose

sides have equationsy =2x 4+ 1, y=3z +landz =4

° Watch Video Solution

6. Smaller area enclosed by the circle 2 + y?> = 4 and the line
x+y=2is:

A.2(m — 2)

B.m—2

C2r—1

D.2(m + 2)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_DfvF74bA4NNZ
https://dl.doubtnut.com/l/_JB6WcKVp15zq

7. Area lying between the curves y? = 4z and y = 2z is:

Blw R Wk w|

Answer:

° Watch Video Solution

Miscellaneous Exercise

1. Find the area under the given curves and given lines:(i)

2 4

y=z" ¢ =1 = 2and x-axis(ii) y=2", £ = 1, x = 5and x-

axis


https://dl.doubtnut.com/l/_UwUrZPjIc5dk
https://dl.doubtnut.com/l/_wdlJiqm0pB0F

° Watch Video Solution

2.Find the area between the curves y = zand y = 2.

° Watch Video Solution

3. Find the area of the region lying in the first quadrant and

bounded by y = 42z = 0, y = landy = 4.

° Watch Video Solution

0

4. Sketch the graph y = |z + 3| Evaluate / | + 3|dz- What
6

does the value of this integral represent on the graph?

° Watch Video Solution



https://dl.doubtnut.com/l/_wdlJiqm0pB0F
https://dl.doubtnut.com/l/_2YK0v7gmyZX4
https://dl.doubtnut.com/l/_gWYZgsO1wfDX
https://dl.doubtnut.com/l/_51HEnD6JwszO
https://dl.doubtnut.com/l/_FjqhADTPwCEU

5. Find the area between the x-axis and the curve y = sinz from

r=0tox =27

° Watch Video Solution

6. Find the area of the region enclosed by the parabola

y2 = 4ax and the liney = mz.

° Watch Video Solution

7. Find the area enclosed by the parabola 4y = 3z and the line

2y = 3z + 12.

° Watch Video Solution



https://dl.doubtnut.com/l/_FjqhADTPwCEU
https://dl.doubtnut.com/l/_XxQfaNOklX9g
https://dl.doubtnut.com/l/_mqbwnJjueDnj

8. Find the area of the smaller region bounded by the ellipse

2132

2
y _ a2 Y
9+4—1andthellne3+2—1.

° Watch Video Solution

9. Find the area of the smaller region bounded by the ellipse
22 2

S+
a b?

= 1 and the straight line % + = =1

o>

° Watch Video Solution

10. Find the area of the region enclosed by the parabola =y,

theliney = x + 2and the x-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_DrDr364KKDMm
https://dl.doubtnut.com/l/_B95jQoCdKxhb
https://dl.doubtnut.com/l/_4nSmYofnfEof

11. Using the method of integration find the area bounded by the

curve |z| + |yl = 1.[Hint: The required region is bounded
by lines
z + y =1 x vy = 1, T + y =
and z y = 1]

° Watch Video Solution

12. Find the area bounded by curves

{(z,y):y > 2* and y = |z|}

° Watch Video Solution

13. Using the method of integration find the area of the triangle

ABC, coordinates of whose vertices are A(2, 0), B (4, 5) and C (6, 3).

| o WMiak . \ 2 daa .kl a


https://dl.doubtnut.com/l/_opdVC4TL4ANr
https://dl.doubtnut.com/l/_lJuZ3hoPfuPP
https://dl.doubtnut.com/l/_1SMU7YvkMtuQ

L ¥Yvdlilll VIUCUV JUVIULIVII )

14. Using the method of integration find the area of the region

bounded by lines:2z +y = 4,3z — 2y =6andx —3y+ 5 =10

° Watch Video Solution

15. Find the area of the region {(a:, y):y? < 4z, 42 + 4y? < 9}

° Watch Video Solution

16. Area bounded by the curve y = z3, the z-axis and the

ordinatesz = — 2andx = 1is:
A —9
—15
B. ——


https://dl.doubtnut.com/l/_1SMU7YvkMtuQ
https://dl.doubtnut.com/l/_MTKNvRjQNqwq
https://dl.doubtnut.com/l/_DBxJjm5rDP4a
https://dl.doubtnut.com/l/_QWrIm9Ml4Xh4

Answer: D

° Watch Video Solution

17. The area bounded by the curve y = z|z|, z-axis and the

ordinatesz = — 1& xz = 1lis:

N w

O
Wk W w|

Answer: C



https://dl.doubtnut.com/l/_QWrIm9Ml4Xh4
https://dl.doubtnut.com/l/_sDsXb8WKYgAA

[ @ \Watch Video >olution ]

18. The area of the circle 2% + y2 = 16exterior to the parabola

2 — 6wis(A) g (47 — /3) (B) = (47r +/3)(C) (87T —/3) (D)

n

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_sDsXb8WKYgAA
https://dl.doubtnut.com/l/_dwe38rTkwRGn

19. Find the area bounded by  the y-axis,
y = cosz, andy = sinzwhen0 < z < %

A2(y2-1)

B.v/2—1

C.v2+1

D./2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_wOF4vYnNq0Iv

