
MATHS

BOOKS - IA MARON MATHS (HINGLISH)

APPLICATIONS OF THE DEFINITE INTEGRAL

Computing The Limits Of Sums With The Aid Of De�nite Integerals

Computing The Limits Of Sums With The Aid

1. Compute 

Watch Video Solution

lim
n→ ∞

∣
∣
∣
sin + sin + …. + sin

∣
∣
∣

π

n

π

n

2π

n

(n − 1)π

n

1. Compute the limit

lim
n→ ∞

( + + …… + )
1

√4n2 − 1

1

√4n2 − 22

1

√4n2 − n2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_fFFU6RKDCK0M
https://dl.doubtnut.com/l/_UZ2326SDtORe


Finding Average Values Of A Function

View Text Solution

2. 

Watch Video Solution

lim
n→ ∞

[1 + √ + √ + √ + ...... + √
3

n

n

n + 3
n

n + 6
n

n + 9
n

n + 3(n − 1)

3. Compute the limit 

Watch Video Solution

A = lim
n→ ∞

n√n !

n

1. Find the average value  of the function  over the interval

[0, 1]

Watch Video Solution

μ f(x) = 3√x

https://dl.doubtnut.com/l/_UZ2326SDtORe
https://dl.doubtnut.com/l/_Qy42yuCfEq8M
https://dl.doubtnut.com/l/_QaI8xpeRa5NJ
https://dl.doubtnut.com/l/_nUlp4amTz45U


2. Find the average values of this functions: 

(a)  (b)  over [0, 2]

Watch Video Solution

f(x) = sin2 x  over [0, 2π] f(x) =
1

ex + 1

3. Determine the average length of all vertical chords of the hyperbola

 over the interval 

Watch Video Solution

− = 1
x2

a2

y2

b2
a ≤ x ≤ 2a

4. Find the average ordinate of the sinusoid  over the interval 

Watch Video Solution

y = sinx

[0, π]

5. Find the average length of all positive ordinates of the circle

x2 + y2 = 1

https://dl.doubtnut.com/l/_NVcWVipHkyZc
https://dl.doubtnut.com/l/_pv0MJw9zROAn
https://dl.doubtnut.com/l/_EqsGpCwK0ph0
https://dl.doubtnut.com/l/_fvufrcNDSRkf


Watch Video Solution

6. Show that the average value of the function f(x), continuous on the

interval [a,b], is the limit of the arithmetic mean of the values of this

function taken over equal intervals of the argument x.

View Text Solution

7. Find the average values of pressure  varying from 2 to 10 atm if the

pressure p and the volume v are related as follows: 

Watch Video Solution

(pm)

PV = 160
3
2

8. In hydraulics there is Bazrin.s formula expressing the velocity v of water

�owing in a wide rectangular channel as a function of the depth h at

which the point under consideration is situated below the open surface, 

,  v = v0 − 220√HL( )
2

h

H

https://dl.doubtnut.com/l/_fvufrcNDSRkf
https://dl.doubtnut.com/l/_qv0tSuGFmrvZ
https://dl.doubtnut.com/l/_1WrHNVqpz38S
https://dl.doubtnut.com/l/_LjtXktUaAiFA


where  is the velocit on the open surface,H is the depth of the channel,

L its slope. 

Find the average velocity  of �ow in the cross-section of the channel.

View Text Solution

v0

vm

9. Determine the average value of the electromotive force  over one

period, ie, over the time from t= 0 to t=T, if electromotive force is

computed by the formula 

  

where T is the duration of the period in seconds,  the amplitude (the

maximum value) of the electromotive force corresponding to the value t=

0.25T. The fraction  is called the phase.

Watch Video Solution

Em

E = E0  sin 
2πt

T

E0

2πt

T

10. Find the average value of the square of the electromotive force 

over the interval from t = 0 to 

W t h Vid S l ti

(E2)
m

t =
T

2

https://dl.doubtnut.com/l/_LjtXktUaAiFA
https://dl.doubtnut.com/l/_CC651X9yY8zg
https://dl.doubtnut.com/l/_y31YYILMlpiR


Watch Video Solution

11. If a function f(x) is de�ned on a in�nite interval , then its average

value will be , 

If this limit exists. Find the average power consumption of an alternating

current circuit if the current intensity I and voltage u are expressed by

the following formulas, respectively: 

,  

,  

where  is the constant phase shift of the voltage as compared with the

current intensity (the parameters  will not enter into the

expression for the average power)

View Text Solution

[0, ∞]

μ = lim
b→ ∞

∫
b

0
f(x)dx

1

b

I = I0 cos(ωt + α)

u = μ0 cos(ωt + α + φ)

φ

ω and α

12. Find the average value of  of the function f(x) over the indicated

intervals: 

(a)  over [0, 1]  

μ

f(x) = 2x2 + 1

https://dl.doubtnut.com/l/_y31YYILMlpiR
https://dl.doubtnut.com/l/_RRBtMCfVlQMD
https://dl.doubtnut.com/l/_ZaHcOX27XgA3


(b)  over [1, 2]  

(c )  over [0, 2]

Watch Video Solution

f(x) =
1

x

f(x) = 3x − 2x + 3

13. A body falling to the ground from a state of rest acquires a velocity

 on covering a vertical path . Show that the average

velocity  over this path is equal to 

Watch Video Solution

v1 = √2gs1 s = s1

vm
2v1

3

14. Find the average value  of alternating current intensity over time

interval from 0 to 

Watch Video Solution

Im

π

ω

15. Find the average value of the function 

 over the interval . Check directly thatf(x) =
cos2 x

sin2 x + 4 cos2 x
[0, ]

π

2

https://dl.doubtnut.com/l/_ZaHcOX27XgA3
https://dl.doubtnut.com/l/_MUPgJWRhMFyO
https://dl.doubtnut.com/l/_I6cto1leaxrk
https://dl.doubtnut.com/l/_2LUBsLahWd02


Computing Areas In Rectangular Coordinates

this average, equal to , is the value of the function f(x) for a certain 

 lying within the indicated interval.

Watch Video Solution

1

6

x = ξ

1. Compute the area of the �gure bounded by the straight lines x=0, x=2

and the curves 

View Text Solution

y = 2x, y = 2x − x2

2. Compute the area of the �gure bounded by the parabolas

  x = − 2y2, x = 1 − 3y2

https://dl.doubtnut.com/l/_2LUBsLahWd02
https://dl.doubtnut.com/l/_4RUELF1GNilR
https://dl.doubtnut.com/l/_zLhE927MgHYc


View Text Solution

3. Find the area of the �gure contained between the parabola 

and the witch of Agnesi  

Watch Video Solution

x2 = 4y

y =
8

x2 + 4

4. Compute the area of the �gure which lies in the �rst quadrant inside

the circle  and is bounded by the parabolas x2 + y2 = 3a2

https://dl.doubtnut.com/l/_zLhE927MgHYc
https://dl.doubtnut.com/l/_xF95jXNWdbTx
https://dl.doubtnut.com/l/_4fKqmvLTqd6E


 

Watch Video Solution

x2 = 2ay and y2 = ax(a > 0)

5. Compute the area of the �gure lying in the �rst quadrant and bounded

by the curves 

Watch Video Solution

y2 = 4x, x2 = 4y and x2 + y2 = 5

https://dl.doubtnut.com/l/_4fKqmvLTqd6E
https://dl.doubtnut.com/l/_6lNWQnNmvsXw
https://dl.doubtnut.com/l/_IUSj1diBajxU


6. Compute the area of the �gure bounded by the lines

 and the x-axis  

Watch Video Solution

y = x + 1, y = cos x

7. Find the area of the segment of the curve  if the line x=2

is the chord determining the segment

Watch Video Solution

y2 = x3 − x2

https://dl.doubtnut.com/l/_IUSj1diBajxU
https://dl.doubtnut.com/l/_mCQZL6xRCVMP


8. Determine the area of the �gure bounded by two branches of the curve

 and the straight line x=1

View Text Solution

(y − x)2 = x3

9. Compute the area enclosed by the loop of the curve 

Watch Video Solution

y2 = x(x − 1)2

10. Find the area enclosed by the loop of the curve .

Watch Video Solution

y2 = (x − 1)(x − 2)2

https://dl.doubtnut.com/l/_CU6Bey9mv4fw
https://dl.doubtnut.com/l/_5dQaR4iRomQe
https://dl.doubtnut.com/l/_SdMcrRvHixiR


11. Find the area of the �gure bounded by the parabola

, the line tangent to it at the point M  and

the y-axis

View Text Solution

y = − x2 + 2x + 3 (2, − 5)

12. Find the area bounded by the parabola , the line

tangent to it at the point M(3,5) and the axis of ordinates

Watch Video Solution

y = x2 − 2x + 2

13. We take on the ellipse 

 

a point M(x,y) lying in the �rst quadrant. 

Show that the sector of the ellipse bonded by its semi-major axis and the

focal radius drawn to the point M has an area. 

.  

With the aid of this result deduce a formula for computing the area of

+ = 1(a > b)
x2

a2

y2

b2

S = arc cos 
ab

2
x

a

https://dl.doubtnut.com/l/_efOS8eYC9gsL
https://dl.doubtnut.com/l/_3b5GPnPjD4Uf
https://dl.doubtnut.com/l/_1a2WvaqVsmFV


the entire ellipse. 

View Text Solution

14. The area bounded between the parabola  and  and

the straight line  is

Watch Video Solution

x2 =
y

4
x2 = 9y

y = 2

15. From an arbitrary point M(x,y) of the curve 

perpendiculars MN and ML  are dropped onto the coordinate

axes. What part of the area of the rectangle ONML does the area ONMO

y = xm(m > 0)

(x > 0)

https://dl.doubtnut.com/l/_1a2WvaqVsmFV
https://dl.doubtnut.com/l/_UybGdtcsWF7E
https://dl.doubtnut.com/l/_zpTcfRhx2jKZ


constitute ? 

Watch Video Solution

16. Prove that the areas ,….., bounded by the x-axis and

half-waves o the curve , from a geometric

progression with the common ratio 

View Text Solution

S0, S1, S2, . S2, . S3

y = e−αx sinβx, x ≥ 0

q = ( )
eαx

β

17. Find the areas enclosed between the circle

 and the parabola x2 + y2 − 2x + 4y − 11 = 0

https://dl.doubtnut.com/l/_zpTcfRhx2jKZ
https://dl.doubtnut.com/l/_J8leB2U2ET5k
https://dl.doubtnut.com/l/_miQ7w5SZq9KA


  

View Text Solution

y = − x2 + 2x + 1 − 2√3

18. Find the area of the region boun ded by curves

 andthe x-axis.

Watch Video Solution

f(x) = (x − 4)
2
, g(x) = 16 − x2

https://dl.doubtnut.com/l/_miQ7w5SZq9KA
https://dl.doubtnut.com/l/_kuEGDlqJz7wK
https://dl.doubtnut.com/l/_5YkdMU4vG29A


19. Compute the area enclosed between the parabolas 

Watch Video Solution

x = y2, x = y2 + 1
3

4

20. Compute the area enclosed by the curve 

Watch Video Solution

y2 = (1 − x2)
3

21. Compute the area enclosed by the loop of the curve

Watch Video Solution

4(y2 − x2) + x3 = 0

22. Compute the area of the �gure bounded by the curve 

and the straight line 

Watch Video Solution

√x + √y = 1

x + y = 1

https://dl.doubtnut.com/l/_5YkdMU4vG29A
https://dl.doubtnut.com/l/_noowxHFzAFMJ
https://dl.doubtnut.com/l/_rTCNyGJE1qAV
https://dl.doubtnut.com/l/_aUZocg9xVEJa


Computing Areas With Parametrically Represented Boundaries

23. Compute the area of the �gure enclosed by the curve

Watch Video Solution

y2 = x2(1 − x2)

24. Compute the area enclosed by the loop of the curve

Watch Video Solution

x3 + x2 − y2 = 0

25. Compute the area bounded by the axis of ordinates and the curve

Watch Video Solution

x = y2(1 − y)

https://dl.doubtnut.com/l/_aUZocg9xVEJa
https://dl.doubtnut.com/l/_P5OvqxNO5DHA
https://dl.doubtnut.com/l/_QTdgDNRncF0C
https://dl.doubtnut.com/l/_BggnI979SR1r
https://dl.doubtnut.com/l/_gTVRLhJWm9Um


1. Compute the area enclosed by the ellipse

Watch Video Solution

x = a cos t, y = b sin t(0 ≤ t ≤ 2π)

2. Find the area enclosed by the astroid 

View Text Solution

( ) + ( ) = 1
x

a

2
3 y

a

2
3

3. Find the area of the region bounded by an arc of the cycloid

 and the x-axis

View Text Solution

x = a(t − sin t), y = a(1 − cos t)

4. Compute the area of the region enclosed by the curve

Watch Video Solution

x = a sin t, y = b sin 2t

https://dl.doubtnut.com/l/_gTVRLhJWm9Um
https://dl.doubtnut.com/l/_hkhyXBWHkYsk
https://dl.doubtnut.com/l/_6PSdO9WXntBw
https://dl.doubtnut.com/l/_sjkCjArkCNRf


The Area Of A Curvilinear Sector In Polar Coordinates

5. Find the area of the region enclosed by the loop of the curve

View Text Solution

x = (6 − t), y = (6 − t)
t

3

t2

8

6. Find the area enclosed by the loop of the curve , 

Watch Video Solution

x = t2, y = t −
t3

3

7. Compute the area enclosed by the cardioid:

View Text Solution

x = a cos t(1 + cos t), y = a sin t(1 + cos t)

https://dl.doubtnut.com/l/_G6udZC3pDOr0
https://dl.doubtnut.com/l/_552QhySIvURm
https://dl.doubtnut.com/l/_hnaV3XzH1ElA


1. Find the area of the region situated in the �rst quadrant and bounded

by the parabola  and the straight lines 

View Text Solution

y2 = 4ax y = x − a and x = a

2. Find the area of the regions bounded by the curve  and

the arcs of the circle  and situated outside the circle.

View Text Solution

ρ = 2a cos 3φ

ρ = a

3. Compute the area of the �gure bounded by the circle

View Text Solution

ρ = 3√2a cosφ and ρ = 3a sinφ

4. Find the area of the �gure out only by the circle  from the

cardioid 

ρ = √3 sinφ

ρ = 1 + cosφ

https://dl.doubtnut.com/l/_DFxXSIGLwN3u
https://dl.doubtnut.com/l/_STtsk4lEOxjq
https://dl.doubtnut.com/l/_sLXjqXgikkl5
https://dl.doubtnut.com/l/_Mh0GPEflhGcE


Computing The Volume Of Solid

View Text Solution

5. Find the area of the region enclosed by the loop of the folium of

Descartes 

View Text Solution

x3 + y3 = 3axy

1. Find the volume of the ellipsoid 

View Text Solution

+ + = 1
x2

a2

y2

b2

z2

c2

2. The axes of two identical cylinders with bases of radius a intersect at

right angles. Find the volume of the solid constituting the common

portion of the two cylinders.

View Text Solution

https://dl.doubtnut.com/l/_Mh0GPEflhGcE
https://dl.doubtnut.com/l/_Q7hNxWK0XcwI
https://dl.doubtnut.com/l/_88xh3s66GgTe
https://dl.doubtnut.com/l/_CeJKoUFK9uo5


3. On all chords (parallel to one and the same direction) a circle of radius

R symmetrical parabolic segments of the same altitude h are constructed.

The planes of the segments are perpendicular to the plane of the circle.

Find the volume of the solid thus obtained 

View Text Solution

4. Compute the volume of the solid generated by revolving about the x-

axis the area bounded by the axes of coordinates and the parabola

.

View Text Solution

x + y = a
1
2

1
2

1
2

https://dl.doubtnut.com/l/_AdQ8DIrUai9t
https://dl.doubtnut.com/l/_522EPweh366C


5. The �gure bounded by an arc of the sinusoid y= sin x, the axis of

ordinates and the straight line y=1 resolves about the y-axis 

  

Compute the volume V of the solid of revolution thus generated.

View Text Solution

6. Compute the volume of the solid generated by revolving about the x-

axis the �gure bounded by the parabola  and the straight

line 

View Text Solution

y = 0.25x2 + 2

5x − 8y + 14 = 0

https://dl.doubtnut.com/l/_qxfZnjzEQRls
https://dl.doubtnut.com/l/_r4hVQ8MoPkot


7. Compute the volume of the solid generated by revolving about the y-

axis the �gure bounded by the parabolas 

View Text Solution

y = x2 and 8x = y2

8. Find the volume of the solid generated by revolving about the line

 the �gure bounded by the parabola  and the straight

line x=a 

View Text Solution

y = − 2a y2 = 4ax

https://dl.doubtnut.com/l/_bPvqUuJmmn4M
https://dl.doubtnut.com/l/_Cu1BaxOY76yW


The Arc Length Of A Plane Curve In Rectangular Coordinates

9. Find the volume of the solid generated by revolving about the x-axis

the �gure enclosed by the astroid : .

View Text Solution

x = a cos3 t, y = a sin3 t

10. Compute the volume of the solid obtained by revolving about the

polar axis the cardioid  shown in

View Text Solution

ρ = a(1 + cosφ)

1. Compute the length of the arc of the semicubical parabola 

between the points (0, 0) and (4, 8) 

y2 = x3

https://dl.doubtnut.com/l/_koPQ0asJ7wz6
https://dl.doubtnut.com/l/_yPWPx061z77i
https://dl.doubtnut.com/l/_bXhzbnaPmezd


Watch Video Solution

2. Compute the length of the arc cut o� from the curve  by the

straight line 

Watch Video Solution

y2 = x3

x =
4

3

https://dl.doubtnut.com/l/_bXhzbnaPmezd
https://dl.doubtnut.com/l/_uGEZ9U7mgGxF


3. Compute the arc length of the curve y= ln cos x between the points

with the abscissas 

Watch Video Solution

x = 0, x =
π

4

4. Compute the are length of the curve  to 

Watch Video Solution

y = ln  from x1 = a
ex + 1
ex − 1

x2 = b(b > a)

5. Find the are length of the curve  ln y between the points

with the ordinates y= 1 and y=2

View Text Solution

x = y2 −
1

4

1

2

6. Find the length of the astroid 

View Text Solution

x + y = a
2
3

2
3

2
3

https://dl.doubtnut.com/l/_lHCz5RST5f9m
https://dl.doubtnut.com/l/_b5aIxMAXFTf6
https://dl.doubtnut.com/l/_o1yjZubQXNbz
https://dl.doubtnut.com/l/_nZleMPXrPqdm


The Arc Length Of A Curve Represented Parametrically

7. Compute the length of the path OABCO consisting of portions of the

curves 

Watch Video Solution

y2 = 2x3 and x2 + y2 = 20

1. Compute the are length of the involute of a circle

 from t=0 to .

View Text Solution

x = a(cos t + t sin t), y = a(sin t − t cos t) t = 2π

2. Compute the length of the astroid : 

View Text Solution

x = a cos3 t, y = a sin3 t

https://dl.doubtnut.com/l/_nZleMPXrPqdm
https://dl.doubtnut.com/l/_7SAwv2kJTziq
https://dl.doubtnut.com/l/_ZA0QosURTqs7
https://dl.doubtnut.com/l/_IOT2iSDJJqYq


The Arc Length Of A Curve In Polar Coordinates

3. Compute the length of the loop of the curve 

View Text Solution

x = √3t2, y = t − t3

4. Compute the are length of the ellipse 

View Text Solution

+ = 1
x2

a2

y2

b2

1. Find the length of the �rst turn of the spiral of the Archimedes 

View Text Solution

ρ = aφ

2. Find the length of the logarithmic spiral  between a certain

point  and a moving point 

View Text Solution

ρ = aemϕ

(ρ0, φ0) (ρ, φ)

https://dl.doubtnut.com/l/_94gKSJmpVBRE
https://dl.doubtnut.com/l/_JJNxZSE03CSP
https://dl.doubtnut.com/l/_iEbxxcCWVC3K
https://dl.doubtnut.com/l/_h7d12dtIDyad


3. Find the are length of the cardioid

View Text Solution

ρ = a(1 + cosφ)(a > 0, 0 ≤ φ ≤ 2π)

4. Find the length of the lemniscate  between the right-

hand vertex corresponding to  and any point with a polar angle 

View Text Solution

ρ2 = 2a2 cos 2φ

φ = 0

φ <
π

4

5. Compute the length of the segment of the straight line

 between 

View Text Solution

ρ = a sec(φ − )
π

3
φ = 0 and φ =

π

2

https://dl.doubtnut.com/l/_h7d12dtIDyad
https://dl.doubtnut.com/l/_Oc2o5MWvv6zy
https://dl.doubtnut.com/l/_aNVNDNhkDwnp
https://dl.doubtnut.com/l/_z9grQPhXZdGH


Area Of Surface Of Revolution

6. Find the length of the closed curve 

View Text Solution

ρ = asin4 φ

4

7. Find the length of the curve  between 

View Text Solution

φ = (ρ + 1/ρ)
1

2

ρ = 2 and ρ = 4

1. Find the area of the surface formed by revolving the astroid

 about the x-axis

View Text Solution

x2 / 3 + y2 / 3 = a2 / 3

https://dl.doubtnut.com/l/_3HtxEl4aReWU
https://dl.doubtnut.com/l/_vpl2PWKWVyvi
https://dl.doubtnut.com/l/_hisHMVo30gWI


2. Find the area of the surface generated by revolving about the x-axis a

closed contour OABCO formed by the curves   

View Text Solution

y = x2 and x = y2

3. The area of the ellipse  is

Watch Video Solution

+ = 1
x2

a2

y2

b2

https://dl.doubtnut.com/l/_guPCaYfg4QWn
https://dl.doubtnut.com/l/_3JjTBUV8TmgV


4. An are of the catenary , 

whose end-points have abscissas 0 and x, respectively, revolves about the

x-axis. Show that the surface area P and the volume V of the solid thus

generated are related by the formula 

View Text Solution

y = (e + e− ) = a cos h
a

2

x

a

x

a
x

a

P =
2V
a

5. Find the area of the surface obtained by revolving a loop of the curve

 about the y-axis

View Text Solution

9ax2 = y(3a − y)
2

6. Compute the area of the a surface generated by revolving about the x-

axis an are of the curve  between the points of

intersection of the curve and the x-axis

View Text Solution

x = t2, y = (t2 − 3)
t

3

https://dl.doubtnut.com/l/_3JjTBUV8TmgV
https://dl.doubtnut.com/l/_VhOAiR7SPdIp
https://dl.doubtnut.com/l/_8a1EbvXHe2aX
https://dl.doubtnut.com/l/_LDvhy8ejlf4a


7. Compute the surface area of the torus generated by revolving the circle

 about the x-axis

View Text Solution

x2 + [y − b]
2

= r2(0 < r < b)

8. Compute the area of the surface formed by revolving the lemniscate

 about the polar axis.

View Text Solution

ρ = a√cos 2φ

9. Compute the area of the surface formed by revolving about the

straight line  the quarter of the circle  between

A(a, 0) and B(0, a).

View Text Solution

x + y = a x2 + y2 = a2

https://dl.doubtnut.com/l/_LDvhy8ejlf4a
https://dl.doubtnut.com/l/_Dnsaqxjp9N78
https://dl.doubtnut.com/l/_Hg7OCS08AHD1
https://dl.doubtnut.com/l/_E8c4ejDavnCS


Geometrical Applications Of The De�nite Integral

10. Computes the area of the surface formed by revolving one branch of

the lemniscate  about the straight line   

View Text Solution

ρ = a√cos 2φ φ =
π

4

1. Given: the cycloid  

Compute. (a) the areas of the surface formed by revolving the arc OBA

about the x and y-axis, 

(b) the volumes of the solids generated by revolving the �gure OBAO

about the y-axis and the axis BC, 

(c ) the area of the surface generated by revolving the are BA about the

x = a(t − sin t), y = a(1 − cos t), 0 ≤ t ≤ 2π

https://dl.doubtnut.com/l/_Nb8390ObItUG
https://dl.doubtnut.com/l/_FspEQQw0S5KT


axis BC, 

(d) the volume of the solid generated by revolving the �gure ODBEABO

about the tangent line DE touching the �gure at the vertex B, 

(e ) the area of the surface formed by revolving the are of the cycloid (see

item (d)] 

View Text Solution

2. Find the volume of the solid bounded by the surfaces

.z2 = 8(2 − x) and x2 + y2 = 2x

https://dl.doubtnut.com/l/_FspEQQw0S5KT
https://dl.doubtnut.com/l/_Eo1WTOqbl9ds


Watch Video Solution

3. Prove that if the �gure S is bounded by a simple convex contour and is

situated between the ordinates , then the volume of the solid

generated by revolving this �gure about the x-axis can be expressed by

the formula 

,  

where  being the equation of the left

y1 and y2

V = 2π∫
y2

y1

yhdy

h = x2(y) − x1(y), x = x1(y)

https://dl.doubtnut.com/l/_Eo1WTOqbl9ds
https://dl.doubtnut.com/l/_nCudjGqQvcFI


portion of the contour and  that of the right portion.  

View Text Solution

x = x2(y)

4. The planer region bounded by the parabola , the x-axis

and the verticals x=0 and x=1 revolves about the y-axis. Compute the

volume of the solid of revolution thus generated.

View Text Solution

y = 2x2 + 3

https://dl.doubtnut.com/l/_nCudjGqQvcFI
https://dl.doubtnut.com/l/_udCi6SiEHXwq


5. Compute the area of the portion of the cylinder surface 

situated inside the sphere 

  

View Text Solution

x2 + y2 = ax

x2 + y2 + z2 = a2

6. Find the area of the surface out o� from a right circular cylinder by a

plane passing through the diameter of the base and inclined at an angle

https://dl.doubtnut.com/l/_IX3L6Nc72aGB
https://dl.doubtnut.com/l/_coZx6MjOjUbm


of  to the base.

View Text Solution

45∘

7. The axes of two circular cylinders with equal bases intersect at right

angles. Compute the surface area of the solid constituting the part

common to both cylinders.

Watch Video Solution

8. Find the area S of the ellipse given by the equation

View Text Solution

Ax2 + 2Bxy + Cy2 = 1(Δ = AC − B2 > 0, C > 0)

9. Find the length of the are OA of the curve , where O(0,

0), 

Watch Video Solution

y = aln
a2

a2 − x2

A( , aln )
a

2
4
3

https://dl.doubtnut.com/l/_coZx6MjOjUbm
https://dl.doubtnut.com/l/_qaakcX9mpSbB
https://dl.doubtnut.com/l/_EcTNq30yEMTH
https://dl.doubtnut.com/l/_y9hgsKlttF5U


Computing Pressure Work And Other Physical Quantities By The De�nite

Integrals

10. Find the volume of the solid generated by revolving about the x-axis

the �gure bounded by the straight lines

.

Watch Video Solution

y = x + 1, y = 2x + 1 and x = 2

1. Compute the force of pressure experienced by a vertical triangle with

base b and altitude h submerged base downwards in water so that is

vertex touches the surface of the water.

View Text Solution

2. A vertical dam has the form of a trapezoid whose upper base is 70m

long, the lower one 50m, and the altitude 20m. Find the force of water

https://dl.doubtnut.com/l/_y9hgsKlttF5U
https://dl.doubtnut.com/l/_5Qdr1NJfVmZ2
https://dl.doubtnut.com/l/_1nkZ5X6ri3SJ
https://dl.doubtnut.com/l/_be2WEqLrEvxZ


pressure experienced by the dam

View Text Solution

3. A rectangular vessel is �lled with equal volumes of water and oil, water

is twice as heavy as oil. Show that the force of pressure of the mixture on

the wall will reduce by one �fth if the water is replaced by oil. 

View Text Solution

https://dl.doubtnut.com/l/_be2WEqLrEvxZ
https://dl.doubtnut.com/l/_xoT1blNUSGcd


4. The electric charge E concentrated at the origin of coordinates

repulses the charge from the point (a, 0) to the point (b, 0). Find the work

A of the repulisve force F.

View Text Solution

5. Calculate the work performed in launching a rocket of weight P from

the ground vertically upwards to a height h.

View Text Solution

6. Calculate the work that has to be done to stop an iron sphere of radius

R rotating about its diameter with an angular velocity .

View Text Solution

ω

https://dl.doubtnut.com/l/_hk3QxbFvHO9M
https://dl.doubtnut.com/l/_3DLFt47XDNJw
https://dl.doubtnut.com/l/_WzGYAGaQsqA9


Computing Static Moments And Moments Of Inertia Determining

Coordinates Of The Centre Of Gravity

7. Find the amount of heat released by an alternating sinusoidal current

.  

during a cycle T in a conductor with resistance R.

View Text Solution

I = I0 sin( t − φ)
2π

T

1. Find the static moment of the upper portion of the ellipse

 about the x-axis.

View Text Solution

+ = 1
x2

a2

y2

b2

2. Find the moment of inertia of a rectangle with base b and altitude h

about its base.

View Text Solution

https://dl.doubtnut.com/l/_6s1W7cl7RZJS
https://dl.doubtnut.com/l/_8kkGCzH8xDQY
https://dl.doubtnut.com/l/_H871oBUzAwTQ


3. Calculate the moment of inertia about the y-axis of the �gure bounded

by the parabola  and the straight line x=a.

View Text Solution

y2 = 4ax

4. In designing wooden girder bridges we often have to deal with logs

�attened on two opposite sides. Figure 111. shows the cross-section of

such a log. Determine the moment of inertia of this cross-section about

the horizontal centre line. 

View Text Solution

https://dl.doubtnut.com/l/_qyCjC6b4r8Lq
https://dl.doubtnut.com/l/_HPWnXYjS1Lnp


5. Find the moment of inertia about the x-axis of the �gure bounded by

two parabolas with dimensions indicated in. 

View Text Solution

6. Find the centre of gravity of the semicircle  situated

above the x-axis.

x2 + y2 = a2

https://dl.doubtnut.com/l/_SS2LzDobz4B7
https://dl.doubtnut.com/l/_Qxlud6uuYgum


View Text Solution

7. Find the coordinates of the centre of gravity of the catenary

= cos h x between A(0, 1) and B(a, cosh a).

View Text Solution

y = (ex + e−x)
1
2

8. Find the centre of gravity of the �rst are of the cycloid: 

.

View Text Solution

x = a(t − sin t), y = a(1 − cos t)(0 ≤ t ≤ 2π)

9. Find the Cartesian coordinates of the center of gravity of the are of the

cardioid .

View Text Solution

ρ = a(1 + cosφ)  between φ = 0 and φ = π

https://dl.doubtnut.com/l/_Qxlud6uuYgum
https://dl.doubtnut.com/l/_D6IrtMTCCMTU
https://dl.doubtnut.com/l/_2xHMl0Hq1UGq
https://dl.doubtnut.com/l/_trwbOxMKZ6E2


10. Find the centre of gravity of the �gure bounded by the ellipse

 and the circle  and situated in the �rst

quadrant

View Text Solution

4x2 + 9y2 = 36 x2 + y2 = 9

11. Find the Cartesian coordinates of the centre of gravity of the �gure

enclosed by the curve .

View Text Solution

= a cos3 φ(a > 0)

12. Find the coordinates of the centre of gravity of the �gure bounded by

the straight line  and the sinusoid 

View Text Solution

y = x
2

π
y = sinx(x ≥ 0)

https://dl.doubtnut.com/l/_Wh8Db048ebka
https://dl.doubtnut.com/l/_qfygY0mPSKNh
https://dl.doubtnut.com/l/_JspYt1h1N9Fr


13. Using the �rst Guldin theorem, �nd the centre of gravity of a

semicircle of radius a.

View Text Solution

14. Using the second Guldin theorem, �nd the coordinates of the centre

of gravity of the �gure bounded by the x-axis and one are of the cycloid:

.

View Text Solution

x = a(t − sin t), y = a(1 − cos t)

15. An equilateral triangle with side a revolves about an axis parallel to

the base and situated at a distance  from the base. Find the volume

of the solid of revolution.

View Text Solution

b > a

https://dl.doubtnut.com/l/_IPV3DTzJF6IM
https://dl.doubtnut.com/l/_GDep57W2glb1
https://dl.doubtnut.com/l/_fQuSRh2Cl6be

