
PHYSICS

BOOKS - DHANPAT RAI & CO PHYSICS (HINGLISH)

PHYSICAL WORLD AND MEASUREMENTS

Example

1. Write the order of magnitude of the following measurements: 

(i) 25,710,000 m 

(ii) 0. 00000521 kg

Watch Video Solution

2. Express 1 light year in terms of metre. What is its order of magnitude?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_GjnMw9txPnii
https://dl.doubtnut.com/l/_brcEcnibo87u


3. Express 1 parsec in terms of meters . What its order of magnitude .

Watch Video Solution

4. A student measures the thickness of a human hair by looking at it

through a microscope of magni�cation 100. He makes 20 observations

and �ndsd that the average width of the hair in the �eld of view of the

microscope is 3.5mm. What is his estimate on the thickness of hair?

Watch Video Solution

5. If the size of a nucleus  is scaled up to the tip of a sharp

pin  what roughly is the size of an atom?

Watch Video Solution

( ≈ 10− 15m)

( ≈ 10− 5m),

https://dl.doubtnut.com/l/_brcEcnibo87u
https://dl.doubtnut.com/l/_lIN1NsS9E4es
https://dl.doubtnut.com/l/_0CLcbOuc60sg
https://dl.doubtnut.com/l/_3creMyEACpNY


6. The photograph fo a house occupies an area of  on a 35 slide.

The slide is projected on to a screen, and the area of the house on the

screen is  What is the liner magni�cation of the projector screen

arrangement?

Watch Video Solution

1.7cm2

1.55m2

7. What is the distance in km of a quaser from which ligth takes 3.0 billion

years to reach us ?

Watch Video Solution

8. A SONAR (sound navigation and ranging) uses ultrasonic waves to

detect and locate object under water. In a submarine equaipped with as

SONAR, the time delay between genration of a probe wave and the

recption of its echo after refection from an enemy submarine is found to

be 77.0 s. What is the distance of the enemy submarine ? (speed of sound

in water = 1450ms− 1

https://dl.doubtnut.com/l/_50tZVfBMmiZF
https://dl.doubtnut.com/l/_784oJCyErn94
https://dl.doubtnut.com/l/_mpjHQETm03JB


Watch Video Solution

9. A laser light beamed at the moon the takes  to return after

re�ection at the moon 's surface . How much is the radius of the lunar

obit around the earth ?

Watch Video Solution

2.56s

10. The shadow of a tower standing on a level plane is found to be 50m

longer when sun's altitude is  then when it is  Find the height of

tower.

Watch Video Solution

30∘ 60∘ .

11. The moon subtends an angle of 57 minutes at the base line equal to

radius of earth. What is the distance of moon from earth. Given radius of

earth is 6400 km.

W t h Vid S l ti

https://dl.doubtnut.com/l/_mpjHQETm03JB
https://dl.doubtnut.com/l/_Xd2OWPRraiOE
https://dl.doubtnut.com/l/_fsiAmBz3N611
https://dl.doubtnut.com/l/_0FIfixHJGUoU


Watch Video Solution

12. When planet Jupiter is at a distance of 824.7 million km from earth, its

angular diameter is measured to be 35.72'' of arc. Calculate the diameter

of Jupiter.

Watch Video Solution

13. It is a well known fact that during a total solar eclipes the disc of the

moon almost completely covers the disc of the sun. From this fact and

from the information you can gather from Solved Examples 3 and 4 on

page 1//44, determine the approximate diameter of the moon.

Watch Video Solution

14. The nearest star to our solar system is 4.29 light years away. How

mcuh is this distance in terms of par sec ? How mcuh parallax would this

https://dl.doubtnut.com/l/_0FIfixHJGUoU
https://dl.doubtnut.com/l/_J9K8ofFIWbrh
https://dl.doubtnut.com/l/_ePh0TMoqfZN1
https://dl.doubtnut.com/l/_CrlAvtttXCSd


star show when viewed from two locations of the earth six months apart

in its orbit around the sun?

Watch Video Solution

15. The radius of a hydrogen atom is about  . What is the total

atomic volume in  of a mole of hydrogen atoms ?

Watch Video Solution

0.5Å

m3

16. One mole of an ideal gas at NTP occupies 22.4 liters (molar volume).

What is the ratio of molar volume to atomic volume to atomic volume of

a mole of hydrogen ? Take size of hydrogen molecule to be 1 Å. Why is this

ratio so large?

Watch Video Solution

https://dl.doubtnut.com/l/_CrlAvtttXCSd
https://dl.doubtnut.com/l/_DdO09IeitnYH
https://dl.doubtnut.com/l/_aeqSiJnVK4QN


17. A drop of olive oil of radius 0.25 mm spreads into a circular �lm of

diameter 20cm on the water surface. Estimate the size of the oil molecule.

Watch Video Solution

18. The sun is a hot plasma (ionised matter) with its linner core at a

temperature excedding  K, and its outer surface at a temperature of

about 6000K. At such high temps, no substance remains in a solid or

liquid phase. In what range do you expect the mass density of the sun to

be? In the range of densities of solids, liquieds or gases ? Check if your

guess is correct from the following data : mass of sun  ,

radius of the sun 

Watch Video Solution

107

= 2.0 × 1030kg

= 7.0 × 108m

19. Estimate the averaage atomic mass density of a sodium atom,

assuming its size ot be 2.5 Å. Compare it with density of sodium in its

https://dl.doubtnut.com/l/_4fs4GVyqtSn4
https://dl.doubtnut.com/l/_0nPklr3Puaxo
https://dl.doubtnut.com/l/_YJQe72v2fqDV


crystalline phase . Are the two denities of the same order of

magnitude ? If so, why ?

Watch Video Solution

(970kgm− 3)

20. The unit of length convenient on nuclear scale is a fermi,

m. Nuclear sizes obey rougholy the following empricial

relation : , where r is radius of the nucleus and  is a

constant equal to 1.2 f. show that the rule implies that nuclear mass

density in nearly constant for di�erent neclei. Estimate the mass density

of sodium nucleus. Compare it with avarge mass density of sodium atom

is Q. 27 .

Watch Video Solution

1f = 109 − 15)

r = r0A
1 / 3 r0

(4.67 × 103kg/m3)

21. The avarage life of an Indian is 56 years .Find the number of times the

human heart beats in the life of an Indian ,If the heat beats once in 0.8 s.

Watch Video Solution

https://dl.doubtnut.com/l/_YJQe72v2fqDV
https://dl.doubtnut.com/l/_a3dTpji3S24c
https://dl.doubtnut.com/l/_XrZ7m0t7zbo0


22. It is claimed that two cesium clocks, if allowed to run for 100 years,

free from any disturbance, may di�er by only about 0.02s. What does this

imply for the accuracy of the standard cesium clock in measuring a time

interval of 1s ?

Watch Video Solution

23. The mean life of an elementary particle pion is  ns. The age

of the univers is about  years. Identify a physically meaning time

that is approximately half way between these two on a logarithmic scale.

Watch Video Solution

2 × 10− 7

4 × 109

24. Deduce the dimensinal formulae for the ollowing physical quantites:

Graviatinal constant (ii) Powr (iii) Young's modulus (iv) Coe�cient of

viscosity (v) Surface tension (vi) Planck,s constant .

Watch Video Solution

https://dl.doubtnut.com/l/_XrZ7m0t7zbo0
https://dl.doubtnut.com/l/_MQOPV2lcka7M
https://dl.doubtnut.com/l/_SacuvKw5sveG
https://dl.doubtnut.com/l/_iHESgxlPx8Ff


25. Deduce the dimensinal formulae for the ollowing physical quantites:

(i) Heat (ii) Speci�c heart (iii) Latent heat (iv) Gas constant (v) Boltzmann's

constant (vi) Co�cient of thermal conductivity (vii) Meachanical

equivalent of heart .

Watch Video Solution

26. Find the dimensionalformulae of (i) charge (ii) potential (iii) resistance

(iv) capacitance.

Watch Video Solution

27. Name the physical quantites whose dimensional formulae are as

follows: 

(i) ,

Watch Video Solution

ML2T − 2(ii)ML2T − 3(iii)MT − 2(iv)ML− 1T − 1(v)ML− 1T − 2

https://dl.doubtnut.com/l/_iHESgxlPx8Ff
https://dl.doubtnut.com/l/_JNJ26b3MBNJr
https://dl.doubtnut.com/l/_E6s4urgGgoxn
https://dl.doubtnut.com/l/_5H0pEZ49yll9


28. Taking velocity , time and force as the fundamental quantities , �nd

the dimension of mass .

Watch Video Solution

29. If density (D), acceleration due to gravity (g) and frequency (v) are

taken as base quantities , �nd the dimensions of force.

Watch Video Solution

30. If C ( the velocity of light ) g , ( the acceleration due to gravity), P ( the

atmospheric pressure) are the fundamental quantities in MKS system ,

then the dimensions of length will be same as that of

Watch Video Solution

https://dl.doubtnut.com/l/_Wdow4QtmJWmt
https://dl.doubtnut.com/l/_uG2LVgsUDaQR
https://dl.doubtnut.com/l/_BFRM5xiTYIv6


31. Number of particles is given by  crossing a unit

area perpendicular to -axis in unit time, where  and  are number of

particles per unit volume for the value of  meant to  and . Find

dimensions of  called as di�usion constant

Watch Video Solution

n = − D
n2 − n1

x2 − x1

X n1 n2

x x2 x1

D

32. Fill in the blanks by suitable conversion of units : 

(a)  (b) 1m = ……. Light year (c ) 

  

(d) 

Watch Video Solution

1kgm2s− 2 = gcm2s− 2

3ms− 2 = …. . Kmh− 2

G = 6.67 × 10− 11Nm2kg− 2 = ……cm3s− 2g− 1

33. The value fo universal gravitationla constant  in  system is 

 dyne . Its value in  system is

Watch Video Solution

G CGS

6.67 × 10− 8 cm2g− 2 SI

https://dl.doubtnut.com/l/_db68nOeEJL6k
https://dl.doubtnut.com/l/_WNuHIXe1vO50
https://dl.doubtnut.com/l/_ZlSGXkolUFBR


34. Convert an energy of 1 joule into ergs.

Watch Video Solution

35. Find the value of 60 J per min on a system that has 100g, cm and 1 min.

as the base units.

Watch Video Solution

36. A calorie is a unit of heat or energy and it equals about

. Suppose we employ a system of units in

which the unit of mass equals , the unit of length equals is  , the

unit of time is . Show tthat a calorie has a magnitude  in

terms of the new units.

Watch Video Solution

4.2J, where1J = 1kgm2s− 2

αkg βm

γs 4.2α− 1β − 1γ2

https://dl.doubtnut.com/l/_ubRFstE7KoxV
https://dl.doubtnut.com/l/_Pf5j1khoJvqD
https://dl.doubtnut.com/l/_eSdBGnm6D8dW


37. Relative density of an oil is .Find the absolute density of oil in CGS

and SI units.

Watch Video Solution

0.8

38. The Young's modulus of steel is  . Calculate its value

in dyne .

Watch Video Solution

1.9 × 1011Nm− 2

cm− 2

39. The value of Stefan's constant is 

Find its value in cgs system.

Watch Video Solution

σ = 5.76 × 10− 8Js− 1m− 2K − 4.

40. A new unit of length is chosen such that the speed of light in vecuum

is unity. What is the distance between the sun and the earth in terms of

https://dl.doubtnut.com/l/_MxE1BBZ7kANv
https://dl.doubtnut.com/l/_14H09VfH2ZPh
https://dl.doubtnut.com/l/_ui9pevVJqIXW
https://dl.doubtnut.com/l/_DK5AgcNI6kyv


the new unit, if light takes 8 min and 20 sec. to cover the distance ?

Watch Video Solution

41. If the unit of force is 1 kN, unit of length 1 km and unit of time is 100s,

what will be the unit of mass?

Watch Video Solution

42. If the fundamental units are the velocity of light in air

 , the acceleration due to gravity  , the

density of mercury  , �ng the units of mass , length and

time.

Watch Video Solution

(3 × 1010cms− 1) (981cms− 1)

(13.6gcm− 3)

43. Check the correctness of following equation by the method of

dimensions : 

https://dl.doubtnut.com/l/_DK5AgcNI6kyv
https://dl.doubtnut.com/l/_fesLQEi46ndS
https://dl.doubtnut.com/l/_kIgjSlqpc9za
https://dl.doubtnut.com/l/_8pRZ14FeZsIY


 .  

where S is the distance covered bu a body in time t, having initial velocity

u and acceleration a.

Watch Video Solution

S = ut + at21

2

44. Check the correctness of the equation, 

  

where F is the force acting on a body of mass m and S is the distacne

moved by the body when its velocity changes from u to v.

Watch Video Solution

FS = mv2 − μ21

2

1

2

45. Check the correctness of the relation  whare  is torque

acting on the body, I is moment of inertia and  is angular acceleration.

Watch Video Solution

π = Iα π

α

https://dl.doubtnut.com/l/_8pRZ14FeZsIY
https://dl.doubtnut.com/l/_UA89sfbdOL2s
https://dl.doubtnut.com/l/_Xt4RtQvl8Qaa


46. Check the dimensional consistency of the following equations : 

(i) de-Broglie wavelength ,  (ii) Escape velocity , .

Watch Video Solution

λ =
h

mv
v = √

2GM

R

47. Check by the method of dimensions whether the following relations

are true. 

(i)  , (ii)  where v= velocity of sound P=pressure

D=density of medium . 

(iii)  where n= frequency of vibration l=length of the

string, F=stretching force m=mass per unit length of the string .

Watch Video Solution

t = 2π√
l

g
v = √

P

D

n = = √
1

2l

F

m

48. By the method of dimensions, test the accuracy of the equation :

 where  is depression in the middle of a bar of length I,δ =
mgl3

4bd3Y
δ

https://dl.doubtnut.com/l/_zbmuRhZS2aXg
https://dl.doubtnut.com/l/_0fFj8A0LelrB
https://dl.doubtnut.com/l/_RzkIBYunqScE


breadth b, depth d, when it is loaded in the middle with mass m. Y is

Young's modulus of material of the bar.

Watch Video Solution

49. The distance covered by a particle in time t is given by

, �nd the dimensions of a,b,c and d.

Watch Video Solution

x = a + bt + ct2 + dt3

50. Write the dimensions of  in the relation  where F

is force x is distance and t is time.

Watch Video Solution

a/b F = a√x + bt2

51. Write the dimensions of a and b in the relation  Where

P is power, x is distance and t is time.

Watch Video Solution

P =
(b − x)

2

at

https://dl.doubtnut.com/l/_RzkIBYunqScE
https://dl.doubtnut.com/l/_IuIIZPHouC2u
https://dl.doubtnut.com/l/_6o3U45kRgr62
https://dl.doubtnut.com/l/_2FwTjJz3iRAT


52. In Vander Wall's equation  What are the

dimensions of a and b ? Here, P is pressure, V is volume, T is temperature

and R is gas constant.

Watch Video Solution

(P + )(V − b) = RT
a

V 2

53. When white light travels through glass, the refractive index of glass (

=velocity of light in air/velocity of light in glass) is found to vary with

wavelength as . Using the principle of homogeneity of

dimensions, Find the SI units in which the constants A and B expressed.

Watch Video Solution

μ

μ = A +
B

λ2

54. Find the dimensions of the quantity v in the equation, 

  

where a is the radius and l is he length of the tube in which the �uid of

v =
πp(a2 − x2)

2ηl

https://dl.doubtnut.com/l/_2FwTjJz3iRAT
https://dl.doubtnut.com/l/_oKXsjohXx6Er
https://dl.doubtnut.com/l/_Q9I7vTM1rbKJ
https://dl.doubtnut.com/l/_1H84co4SopAS


coe�cient of viscosity  is �owing , x is the distacne from the axis of the

tube and p is the pressure di�ernece.

Watch Video Solution

η

55. A particles of mass  moving in a circle of radius  with unform speed

. The force  acting on a particle is proportional to . Find the

values of a, b and c.

Watch Video Solution

m r

v F mavbrc

56. In the equation  obtain the dimensional formula

of  Given x is distnace and t is time.

Watch Video Solution

y = A sin(ωt − kx),

ω and k.

57. A book with many printing errors contains four di�erent forumlae for

the displacement y of a particle undergoing a certain periodic motion : (i)

https://dl.doubtnut.com/l/_1H84co4SopAS
https://dl.doubtnut.com/l/_HNxsBKWheNrZ
https://dl.doubtnut.com/l/_9csjwvmABN23
https://dl.doubtnut.com/l/_ZNQ1ALIkgH1J


 (ii)  (iii)  (iv)

 Here, a is maximum displacement of

particle,  is speed of particle, T is time period of motion. Rule out the

wrong forumlae on dimensinal grounds.

Watch Video Solution

y = a
sin(2πt)

T
y = a sinυt y =

a

T

sin(t)

a

y = [ + ]
a

√2

sin(2πt)

T

cos(2πt)

T

υ

58. A famous relation in phyics relates the moving mass  to the rest

mass  of a particle in terms of its speed  and the speed of light .(

This relation �rst arose as a consequence of the special theory of

relativity due to Albert Einstein). A body recalls the relation almost

correctly but forgets where to put the constant  . He writes

. Guess where to put the missing .

Watch Video Solution

m

m0 v c

c

m =
m0

(1 − V 2)
1 / 2

c

59. A man wlaking briskly in rain with speed v must slant his umbrella

forward making an angle  with the vertical . A student derives theθ

https://dl.doubtnut.com/l/_ZNQ1ALIkgH1J
https://dl.doubtnut.com/l/_jtFhWpLzUagv
https://dl.doubtnut.com/l/_MpJELoO84Cb2


following relation between  and v : 

tan   

and checks that the relations has a correct limit : as  , as

expected . (We are assuming there is no string wing and that the rains

falls vertically for a stationary man). Do you think this relation can be

correct ? If not, guess at the correct relation .

Watch Video Solution

θ

θ = v

v → 0, θ → 0

60. Derive an expression for time period (t) of a simple penduleum, which

may depend upon : mass of bob (m), length of pendulum (I) and

acceleration due to gravity(g).

Watch Video Solution

61. The velocity of water wave  may depend on their wavelength , the

density of water  and the acceleration due to gravity . The method of

dimensions gives the relation between these quantities as

W t h Vid S l ti

v λ

ρ g

https://dl.doubtnut.com/l/_MpJELoO84Cb2
https://dl.doubtnut.com/l/_fnKmeJy0hhgn
https://dl.doubtnut.com/l/_meey8RvwdBPo


Watch Video Solution

62. The time period 'T' of a body executing SHM may be supposed to

depend upon (i) the amplitude 'A' , (ii) the force constant 'k' and (iii) the

mass 'm' . Deduce by the method of dimensions the formula for T.

Watch Video Solution

63. Assuming that the mass m of the largest stone that can be moved by

a �owing river depends upon the velocity  of water, its density  and

acceleration due to gravity g, then m is directly proportional to

Watch Video Solution

υ, ρ

64. The velocity of sound waves 'v' through a medium may be assumed to

depend on : 

(i) the density of the medium 'd' and (ii) the modulus of elasticity 'E' . 

https://dl.doubtnut.com/l/_meey8RvwdBPo
https://dl.doubtnut.com/l/_iFK8tFjvfL2W
https://dl.doubtnut.com/l/_n1Ge0Xha5hhN
https://dl.doubtnut.com/l/_7EdbXw9BgTem


Deduce by the method of dimensions the formula for the velocity of

sound . Take dimensional constant K=1.

Watch Video Solution

65. The frequency of vibration (v) of a string may depend upon length (I)

of the string, tension (T) in the string and mass per unit length (m) of the

string. Using the method of dimensions, derive the formula for v.

Watch Video Solution

66. A planet moves around the sun in nearly circular orbit. Its period of

revolution 'T' depends upon : 

(i) radius 'r' or orbit (ii) mass 'M' of the sum and 

(iii) the gravitational constant G. 

Show dimensionally that .

Watch Video Solution

T 2 ∝ r2

https://dl.doubtnut.com/l/_7EdbXw9BgTem
https://dl.doubtnut.com/l/_dXzmZK6q6uft
https://dl.doubtnut.com/l/_begFlUcClM53
https://dl.doubtnut.com/l/_CWkIz8NsxZgs


67. Reynold number  a dimensionless quantity determines the

condition of laminar �ow of a viscous liquied through a pipe.  is a

function of density  of liquid, average speed  and coe�. Of viscosity 

Given that  diameter of pipe. Show by the method of

dimensions that 

Watch Video Solution

NR

NR

ρ υ η.

NR ∝ D,

NR ∝
ρυD

η

68. Derive by the method of dimensions, an expression for the volume of

a liquid �owing out per second through a narrow pipe. Asssume that the

rate of �ow of liwquid depends on 

(i) the coe�eicient of viscosity  of the liquid 

(ii) the radius 'r' of the pipe and 

(iii) the pressure gradient  along the pipte. Take .

Watch Video Solution

η

P

l
K =

π

8

https://dl.doubtnut.com/l/_CWkIz8NsxZgs
https://dl.doubtnut.com/l/_nzw5ox0Lo2fk


69. The period of vibration of a tunign fork depends on the length I of its

prong, density d and Young's modulus Y of the meterial. Deduce an

expression for the period of vibration (T) using dimensional analysis.

Watch Video Solution

70. The frequency (V) of an oscillating drop may depends upon radius (r )

of the drop density  of liquid and the surface tension (S) of the liquid.

Deduce of formula dimensionally.

Watch Video Solution

(ρ)

71. The rate of volume of �ow of water (V) through a canal is found to be

a function of the area of cross section A of the canal and velocity of water

v. Show that the rate of volume �ow is proportional to the velocity of �ow

of water.

Watch Video Solution

https://dl.doubtnut.com/l/_iQWjXaUWMLTU
https://dl.doubtnut.com/l/_XE4JBSrZVW3Y
https://dl.doubtnut.com/l/_H3DZtp6VxO6A


72. The escape velocity v of a body depends upon the acceleration due to

gravity of the planet and the radius of the planet R. Establish

dimensionally the relationship between v, g and R.

Watch Video Solution

73. State the number of signi�cant �gures in the following: 

(i) 453.5 (ii) 53,000,000 (iii) 400.08 

(iv) 0.000243 (v) 0.0650 (vi) 

Watch Video Solution

2.43 × 105

74. State the number of signi�cant �gures in the following: 

(i)  (ii)  (iii)   

(iv) 6.320J (v)  (vi) 0.0006032 

(vii) 2.000m (viii) 5100kg (ix) 0.050cm.

Watch Video Solution

0.007m2 2.64 × 1024kg 0.2370cm− 3

6.032nM − 2

https://dl.doubtnut.com/l/_5fc9nsL8I52z
https://dl.doubtnut.com/l/_O9G7Nk0zKXJY
https://dl.doubtnut.com/l/_weWFkOBY3dk7


75. Round o� the following numbers as indicated: 

(i) 18.35 upto 3 digits (ii) 143.45 upto 4 digits 

(iii) 18967 upto 3 digits (iv) 12.653 upto3 digits 

(v) 248337 upto 3 digits (vi) 321.135 upto 5 digits 

(vii)  (viii) .

Watch Video Solution

101.55 × 106upto 4 digits 31.325 × x10− 5upto 4 digits

76. Add 7.21, 12.41 and 0.0028, and express the result the rsult to an

appropriate number of signi�cant �gures.

Watch Video Solution

77. Subtract 4.27153 from 6.807 and express the result to an appropriate

number of signi�cant �gures.

Watch Video Solution

https://dl.doubtnut.com/l/_lMtRvwJv22Ri
https://dl.doubtnut.com/l/_n1iRFSGgI2OQ
https://dl.doubtnut.com/l/_IBBJmrGII9HT
https://dl.doubtnut.com/l/_Vbwe6coEaELn


78. Subtract  with due regard to signi�cant

�gures.

Watch Video Solution

2.5 × 104from3.9 × 105

79. Subtract  with due regard to signi�cant

�gures. 

Watch Video Solution

2.5 × 106from4.0 × 104

80. Express the result of the following calcultaeion to an appropriate

number of signi�cant �gures: 

(i) 943.0.00345 (ii) .

Watch Video Solution

3.24 × 0.08666
5.006

81. Solve the following and express the result to an appropriate number

of signi�cant �gures: 

https://dl.doubtnut.com/l/_Vbwe6coEaELn
https://dl.doubtnut.com/l/_WKyaiIXFgpHk
https://dl.doubtnut.com/l/_7oYFECyAniLz
https://dl.doubtnut.com/l/_lQ6dPPAmUmXn


(i) Add 6.2g, 4.33g, and 17.456g. 

(ii) Subtract 63.54kg, from 187.2kg. (iii) 75.5 xx 125.2 xx 0.51. 

(iv)  (v) 

Watch Video Solution

2.13 × 24.78
458.2

2.51 × 10− 4 × 1.81 × 107

0.4463

82. The mass of a box measured by a grocer's balance is 2.300kg. Two gold

pieces of masses 20.15 g and 20.17 g are added to the box. What is (a) the

total mass of the box, (b) the di�erence in the masses of the pieces to

correct signi�cant �gures?

Watch Video Solution

83. Each side of a cube is measured to be 6.203m. What is the total

surface area and volume of the cube to appropriate signi�cant �gures?

Watch Video Solution

https://dl.doubtnut.com/l/_lQ6dPPAmUmXn
https://dl.doubtnut.com/l/_CxnFaYMMQgca
https://dl.doubtnut.com/l/_qaBN45e1WgJb


84. The length , breath and thickness of a metal sheet are

, and  respectively then the volume of the sheet is

Watch Video Solution

4.234m, 1.005m 2.01cm

85. The diameter of circle is 1.06m. Calculate the area enclosed by the

circle in correct number of signi�cant �gures.

Watch Video Solution

86. The radius of a sphere is . its volume to an appropring number of

signi�cant �gure is

Watch Video Solution

1.41

87. The length and the radius of a cylinder measured with a slide cllipers

re found to be 4.54 cm and 1.75 cm respectively. Calculate the volume of

https://dl.doubtnut.com/l/_8FONLVinNIC5
https://dl.doubtnut.com/l/_scJXLGXSeZbX
https://dl.doubtnut.com/l/_QczNf7JYHavz
https://dl.doubtnut.com/l/_MsN3dF9M3V8I


the cylinder.

Watch Video Solution

88. The mass of a body is 275.32g and its volume . Express its

density upto appropriate signi�cant �gures.

Watch Video Solution

is36.41cm3

89. The radius of the earth is  and its mass is .

Find the earth's average density to approopriate signi�cant �gures.

Watch Video Solution

6.37 × 106m 5.975 × 1024kg

90. The length of a rod as measured in an experiment was found to be

2.48m, 2.46 m, 2.49 m, 2.50 m and 2.48m. Find the average length,

absolute arror in each observation and the percentage error.

Watch Video Solution

https://dl.doubtnut.com/l/_MsN3dF9M3V8I
https://dl.doubtnut.com/l/_hBPn9VHA4BCa
https://dl.doubtnut.com/l/_AwXWXWB8SGJf
https://dl.doubtnut.com/l/_FfR5HxCbWrsQ


91. In successive measurement, the reading of the period of oscillation of

a simple pendulum were found to be 2.63s, 2.56s, 2.71s and 2.80s in an

experiment. Calculate (i) mean value of the period oscillation (ii) absolute

errer in each measurement (iii) mean absolute error (iv) releative error (v)

percentage error and (vi) express the result in proper form.

Watch Video Solution

92. In an experiment the refractive index of glass was observed to be

. Calculate  

(a). Mean value of refractive index 

(b). Mean absolute error 

( c ) Fractional error 

(d) Percentage error 

(e) Express the result in terms of absolute error and percentage error

Watch Video Solution

1.45, 1.56, 1.54, 1.44, 1.54, and 1.53

https://dl.doubtnut.com/l/_FfR5HxCbWrsQ
https://dl.doubtnut.com/l/_4NqFxyvqeEUe
https://dl.doubtnut.com/l/_DJVjO2Pj2DOU
https://dl.doubtnut.com/l/_rLrxswwfXukg


93. Two resistance  are connected in

seriesg. What is their equivalent resistance?

Watch Video Solution

R1 = 100 ± 3Ω and R2 = 200 ± 4Ω

94. Two di�erences masses are determined as  g and 

. What is the sum of their masses?

Watch Video Solution

(23.7 ± 0.5)

(17.6 ± 0.3)g

95. The initial and �nal temperatures of a water bath are

. What is the rise in temperature of

the path

Watch Video Solution

(18 ± 0.5). ∘ C and (40 ± 0.3). ∘ C

https://dl.doubtnut.com/l/_rLrxswwfXukg
https://dl.doubtnut.com/l/_I9dHyg6TZXwv
https://dl.doubtnut.com/l/_7v3zWMXIU7Op


96. A capacitor of capacitance  is charged to a voltage V=

. What will be the charge on the capcitor?

Watch Video Solution

(2.0 ± 0.1)μF

(2.0 ± 0.2)volt

97. The length and breadth of a rectangular block are 25.2 cm and 16.8 cm,

which have both been measurd to an accurancy of 0.1 cm �nd the area of

the rectangular block.

Watch Video Solution

98. A force of N is applied over an area of 

Calculate the pressure exerted over the area.

Watch Video Solution

(2500 ± 5) (0.32 ± 0.02)m2

https://dl.doubtnut.com/l/_Qj9un0j3ux7A
https://dl.doubtnut.com/l/_e5h8vxOUavj9
https://dl.doubtnut.com/l/_7fFgsfSRgWlL


99. The resistance , whereV= . The

pressure error in V is 5% and in I is 2%. What is the total percentage error

in R?

Watch Video Solution

R =
V

I
100 ± 5V and I = 10 ± 0.2A

100. If the error involved in the measurement of mass and length of one

side of a cube are 4% and 3% respectively. What is the maximum

permissible relative error in calculation of density of meterail of the

cube?

Watch Video Solution

101. The error in the measurement of radius of a sphere of radius of a

sphere is 2%. What would bet the volume of sphere?

Watch Video Solution

https://dl.doubtnut.com/l/_ctAtra4bogvn
https://dl.doubtnut.com/l/_RJNUvs7Cr9Rx
https://dl.doubtnut.com/l/_FYH3yB0iBZN2
https://dl.doubtnut.com/l/_hLB2pd6mySqI


102. The percentage errors in the measurement of mass and speed are

 , respectively . How much will be the maximum error in the

estimation of  obtained by measuring mass and speed?

Watch Video Solution

2 % and 3 %

KE

103. the length , breadth and heigth of a rectangular block of wood wre

measured to be : 

  

Determine the percentage error in the volume of the block .

Watch Video Solution

l = 12.13 ± 0.02cm, b = 8.16 ± .01cm, h = 3.46 ± 0.01cm

104. To �nd the value of 'g' by using a simple pendulum, the following

observations were made: Length of the thread,  Time

period of oscillation,  Calculate the maximum permissible

in measurement of 'g' which quanitiy should be measured more

accurately and why ?

I = (100 ± 0.1)cm

T = (2 ± 0.1)s

https://dl.doubtnut.com/l/_hLB2pd6mySqI
https://dl.doubtnut.com/l/_xoADxGKY4IPf
https://dl.doubtnut.com/l/_DqTK9hRyvj6i


Watch Video Solution

105. A physcial quantity P is realted to four observables a, b, c and d as

follows :  The percentage errors of measurement in a,

b,c, and d are 1 % 3%, 4% and 2%, respectively. What is the percentage

error in the quantity P ? If the value of P calculate using the above

relation turns out to be 3.763, to what value should you round o� the

result ?

Watch Video Solution

P = a3b2 /(√cd)

106. In an experiment , the following observations were recorded: 

.

Taking  and using the formula ,  , �nd the

maximum permissible error in .

Watch Video Solution

L = 2.820m, M = 3.00kg, l = 0.087cm, diameter, D = 0.041cm

g = 9.81ms− 2 Y =
4MgL

πD2l

Y

https://dl.doubtnut.com/l/_DqTK9hRyvj6i
https://dl.doubtnut.com/l/_05JPhPWpLwDg
https://dl.doubtnut.com/l/_nSuek4YfCwln


Problem

107. The speci�c resistance  of a thin wire of radius r cm, resistance R

ohm and length L is given by 

 What is the percentage error in 

Watch Video Solution

ρ

ρ = . IfL = 78 ± 0.01cm
πr2R

L

r = 0.26 ± 0.02 and R = 32 ± 1Ω, ρ?

108. 108 . If two resistors of resistances

 are connected (i) in series and

(ii) in parallel, �nd the equivalent resistance in each case with limits of

percentage error.

Watch Video Solution

R1 = (4 ± 0.5)Ω and R2 = (16 ± 0.5)Ω

1. if the velocity of light c, the constant of gravitation G and plank,s

constant h be chosen os fundamentad units , �nd the dimensions of mass

https://dl.doubtnut.com/l/_BQFwhpdz4qxm
https://dl.doubtnut.com/l/_tyjirRmncE3l
https://dl.doubtnut.com/l/_6THQUSv5JuFh


, length and time in terms of c , G and h.

Watch Video Solution

2. The velocity of a freely falling body changes as where g is

acceleration due to gravity and h is the height. The values of p and q are

Watch Video Solution

gphq

3. A gas bubble , from an explosion under water , oscillates with a period

T proportional in  , where p is the static pressure , d is the

density of water and E is the total energy of the explosion . Find the value

of  and  .

Watch Video Solution

P aDbEc

a, b c

4. A small steel ball of radius r is allowed to fall under gravity through a

column of a viscous liquid of coe�cient of viscosity . After some time theη

https://dl.doubtnut.com/l/_6THQUSv5JuFh
https://dl.doubtnut.com/l/_BrpaSX8ni5n6
https://dl.doubtnut.com/l/_L5IyapL1IIJI
https://dl.doubtnut.com/l/_fIfzllEiXQeX


velocity of the ball attains a constant value known as terminal velocity .

The terminal velocity depends on (i) the mass of the ball m (ii) , (iii) r and

(iv) acceleration due to gravity g . Which of the following relations is

dimensionally correct?

Watch Video Solution

υT

η

5. Derive dimensionally the relation : .

Watch Video Solution

S = ut + at21

2

6. Assuming that the vibration frequency v of atoms in a crystal depends

on the atomic mass m , the atomic spacing  and compressibilty , �nd

an expression for frequency.

Watch Video Solution

α β

https://dl.doubtnut.com/l/_fIfzllEiXQeX
https://dl.doubtnut.com/l/_2EMSU7Dz12bv
https://dl.doubtnut.com/l/_swFD1KfXMdl6


7. The pressure on a square plate is measured by measuring the force on

the plate and the length of the sides of the plate . If the maximum error

in the measurement of force and length are , respectively , .

Find the maximum error in the measurement of pressure.

Watch Video Solution

4 % and 2 %

8. An experiment measures quantites  and  is calculated from the

formula 

  

If the percentage errors in  are  respectively,

the perentage error in  can be

Watch Video Solution

a, b, c X

X =
ab2

c3

a, b, c ±1 % , ± 3 % , ± 2 %

X

9. The speci�c heats of a gas are measured as  units

and C_(upsilon =(3.97 +- 03)` units. Find the value of gas constant R and

percentage error in R.

Cp = (12.28 ± 0.2)

https://dl.doubtnut.com/l/_OLfM3fsJjbUz
https://dl.doubtnut.com/l/_xQzQ0TqU06ha
https://dl.doubtnut.com/l/_TF8bbAghYhxC


Problem For Self Practice

Watch Video Solution

10. The heat generated in a circuit is given by  , where  is

current ,  is resistance , and  is time . If the percentage errors in

measuring  , respectively , then the

maximum error in measuring heat will be

Watch Video Solution

Q = I 2Rt I

R t

I, R, and tare2 % , 1 % , and 1 %

1. Write the order of magnitude of the following : 

(i) 8 (ii) 49 (iii)52 (iv) 999 (v) 1001 (vi) 753000 (vii) 0.05 (viii) 0.99

Watch Video Solution

https://dl.doubtnut.com/l/_TF8bbAghYhxC
https://dl.doubtnut.com/l/_Wx6v3uE6t8Tr
https://dl.doubtnut.com/l/_DGdmTqO446CN


2. What is one astronomical unit ? Express it in metres . Write its order og

magnitude .

Watch Video Solution

3. What is the order of magnitude of second in a day ?

Watch Video Solution

4. IF the size of an atom ( = 1Å) were enlarged to the tip of a sharp pin

, how large would the height of mout everest 

be?

Watch Video Solution

( ≅10− 5m) ( ≅104m)

5. If an atom of size m were enlarged to the size of the earth 

 how large would its nucleus be ? Take size of nucleus

10− 10

( ≅107m),

https://dl.doubtnut.com/l/_dJS9nYA55FL2
https://dl.doubtnut.com/l/_PGjCxnmCucRG
https://dl.doubtnut.com/l/_xfquFhD6i9y1
https://dl.doubtnut.com/l/_9Ahr3741KhkE


m.

Watch Video Solution

= 10− 14

6. if the universe were shrunk to the size, of earth, how large would the

earth be on this scale?

Watch Video Solution

7. A 35 mm wide slide with 24 mm  36 mm picture is projected ona

screen placed 12 cm from the slide. The image of the slide picture on the

screen measures . What is the linear magni�cation of the

arrangement ?

Watch Video Solution

×

1.0m × 1.5m

8. In a submarine �tted with a SONAR, the time between the genretaion

of an ultrasonicwave and the reciept of its echo is 200 s. What is the

https://dl.doubtnut.com/l/_9Ahr3741KhkE
https://dl.doubtnut.com/l/_GgNdzW72fvS2
https://dl.doubtnut.com/l/_wwcNuIJMrIlP
https://dl.doubtnut.com/l/_5Xv1EECkDrRA


dsistance of the enemy sun=bmrine ? The speed of the sound in water is

Watch Video Solution

1.450kms− 1

9. A radar signal is beamed towards a planet and its echo is recived 7

minutes later. If the distance between the planet and earth is

 calculate the speed of the signal.

Watch Video Solution

6.3 × 1010m,

10. A rock under water is 1595 m deep. Find the time in which an

ultrasonic signal returns after re�ection from the rock. Speed of

ultrasonic waves in water = .

Watch Video Solution

1450m/s

https://dl.doubtnut.com/l/_5Xv1EECkDrRA
https://dl.doubtnut.com/l/_kaeSPsFEvHH3
https://dl.doubtnut.com/l/_wTzpiuBTFdQs


11. The angle of elevation of the top of a hill is  from a point on the

ground. On walking 1 km towards the hill, angle is found to be .

Calculate the height of the hill.

Watch Video Solution

30∘

45∘

12. Find the distance of the moon from the earth if the parralrtic angle as

measured from two places locaterd m apart is .

Watch Video Solution

6.4 × 106 1∘

13. The parallex of a heavenly body measured �rom two points

diametrically opposite on equater of earth is 1.0 minutes. If the radius of

the earth is 6400 m, �nd the distance of the heavenly body from the

centre of the earth in AU. Given m.

Watch Video Solution

1AU = 1.5 × 1011

https://dl.doubtnut.com/l/_lMz9321xM96k
https://dl.doubtnut.com/l/_wTr8ZLrIUblP
https://dl.doubtnut.com/l/_YTkKJzav2ZvC
https://dl.doubtnut.com/l/_OIMMiVhW8mSV


14. The angular diameter of the sun is 1920". If the distance of the sun

from the earth is m, what is the linear diameter of the sun ?

Watch Video Solution

1.5 × 1011

15. The moon is observed from two diametrically opposite points A and B

on earth. The angle  substended at the moon by the two directions of

observation is  Given the diameter of earth to be about 

 calculate the distance of moon from earth.

Watch Video Solution

θ

1∘ 54' .

1.276 × 107m,

16. The radius of a muonic hydrogen atom is  What is the

total atomic volume in  of a mole of such hydrogen atom.

Watch Video Solution

2.5 × 10− 13m.

m3

https://dl.doubtnut.com/l/_OIMMiVhW8mSV
https://dl.doubtnut.com/l/_ooV8lHOpap0s
https://dl.doubtnut.com/l/_NYDvLsO0qaZ8


17. A drop of olive oil of radius 0.3 mm spreads into a rectangular �lm of

 on the water surface. Calculate the size of the oil molecule.

Watch Video Solution

30cm × 15cm

18. Consider a white dwarf and a nutron star beach of one solar mass. The

radius of the white dwarf is same as that of the eartyh (=6400km) and the

radius of the neutron star is 10 km. Determine the densities of the two

types of the stars. Take mass of the sun kg.

Watch Video Solution

= 2.0 × 1030

19. A neutron star has a density equal to that of nuclear matter

 Assuming the star to be spherical, �nd the radius

of the neutron star whose mass is 

Watch Video Solution

( ≅2.8X017kgm− 3).

4.0X1030kg.

https://dl.doubtnut.com/l/_WsKKM1ZVXiLj
https://dl.doubtnut.com/l/_vs3RDEToleUz
https://dl.doubtnut.com/l/_LOaJ1pYAc90e
https://dl.doubtnut.com/l/_gmOrnYv8PTbe


20. Assume that trhe mass of the nucleus is given by M= , where A in

the mass number and radius of a nuclear r= , where =1.2 f.

Estimate the density of the nuclear matter in kg . Given 

kg.

Watch Video Solution

Amp

r0A
1 / 3 r0

m− 3

mp = 1.67 × 10− 27

21. Find the number of seconds in 1 year. Express them in order

magnitude.

Watch Video Solution

22. Human heart beats one in 0.8s. Calculate how many times the human

heart beats in the life of a person of 60 years.

Watch Video Solution

https://dl.doubtnut.com/l/_gmOrnYv8PTbe
https://dl.doubtnut.com/l/_YNMVYxWUaqjV
https://dl.doubtnut.com/l/_tUEzinLHU9pX


23. Two atomic clocks allowend to run for a average life of an indian (say

70 years) di�er by 0.2 s only. Calculate the accuracy of standard atomic

clock in measuring a time interval of 1 sec.

Watch Video Solution

24. If two celsium clocks di�er only by 0.02 s in 200 yaers, what is the

accuracy of cesium clock in measuring time intervals ?

Watch Video Solution

25. Age of the universe is about  years whereas the mankind has

existed for  years. How many seconds would the man have existed if

age of universe were one day.

Watch Video Solution

1010

106

https://dl.doubtnut.com/l/_WVTcoadN9VlC
https://dl.doubtnut.com/l/_yNPuNBb523AL
https://dl.doubtnut.com/l/_iIDkssSoRS9e


26. Deduce dimensional formulae for (i) angle (ii) angular velocity (iii)

angular acceleration (iv) torque (v) angukar momentum and (vi) moment

of inertia.

Watch Video Solution

27. Obtain dimensions of (i) impulse (ii) power (iii) surface energy (iv)

co�cent of viscecity (v) bulk modules (vi) force constant.

Watch Video Solution

28. By the use of dimensions, show that energy per unit volume is equal

to pressure.

Watch Video Solution

https://dl.doubtnut.com/l/_NL5MMszmdUwp
https://dl.doubtnut.com/l/_0iH9RyqfsSSq
https://dl.doubtnut.com/l/_CEhcuj1xR4pu


29. Show that angular momentum has the same dimensions as the

Planck's constant.

Watch Video Solution

30. If force (F), length(L) and time (T) as chosen as the fundamental

quantities, then what would be the dimensional formula for the density?

Watch Video Solution

31. Calculate the dimensions of ther force and impulse taking velocity,

density and frequency as basic quantities.

Watch Video Solution

32. Calculate the dimensions of linear momentum and surface tension in

terms of velocity  density  and frequency (V) as fundamental(υ), (ρ)

https://dl.doubtnut.com/l/_3lONSLnGTB0d
https://dl.doubtnut.com/l/_w2iSyOQWEehW
https://dl.doubtnut.com/l/_86yb6HG2wACL
https://dl.doubtnut.com/l/_yLa8AWSSgu4d


units.

Watch Video Solution

33. If  , respectively , denote energy , mass , angular

momentum , and gravitational constant , then  has the

dimensions of

Watch Video Solution

E, M, J, and G

EJ 2 /M 5G2

34. If 'slap' times speed equals power, what is the dimensional formula for

'slap' ?

Watch Video Solution

35. By the method of dimensions, show that  dynes .

Watch Video Solution

1N = 105

https://dl.doubtnut.com/l/_yLa8AWSSgu4d
https://dl.doubtnut.com/l/_IWqzbAbR1Tld
https://dl.doubtnut.com/l/_8Ei1h8dmAO1y
https://dl.doubtnut.com/l/_K69ygm9WWTmx
https://dl.doubtnut.com/l/_vORtqF2lAcKU


36. The value of acceleration due to gravity at a place is . Find its

value in 

Watch Video Solution

9.8ms− 2

kmh− 2

37. Suppose the acceleration due to gravity at a place is . Find its

value in cm / .

Watch Video Solution

10
m

s2

( min ute)2

38. A body has a uniform acceleration of 5 km . Express it in CGS units.

Watch Video Solution

h− 2

39. The density of mercury is 13.6 g  in CGS system. Find its value in

SI units.

Watch Video Solution

cm− 3

https://dl.doubtnut.com/l/_vORtqF2lAcKU
https://dl.doubtnut.com/l/_wQiw2L77RV6k
https://dl.doubtnut.com/l/_ZcnvoZa6NhWr
https://dl.doubtnut.com/l/_gr7BiKLtNaFR


40. The surface tension of water is 72 dyne/cm. Express is in SI units.

Watch Video Solution

41. An electriv bulb has a power of 500 W. Express it in CGS units.

Watch Video Solution

42. If the value of atmospheric pressure is  dyne , �nd its value in

SI units.

Watch Video Solution

106 cm− 2

43. The value of Stefan's constant is 

Find its value in cgs system.

Watch Video Solution

σ = 5.76 × 10− 8Js− 1m− 2K − 4.

https://dl.doubtnut.com/l/_gr7BiKLtNaFR
https://dl.doubtnut.com/l/_V453yfb3usUP
https://dl.doubtnut.com/l/_EWQ0wDkbhTZH
https://dl.doubtnut.com/l/_T3woq9M0Nixc
https://dl.doubtnut.com/l/_cEOaJOLRgrMC


44. Find the value of 100 J on a system which has 20 cm, 250g and half

minute as fundamental units of length, mass and time.

Watch Video Solution

45. If the unit of force energy and velocity are 20 N, 200J and 5m//s, �nd

the units of mass, length and time.

Watch Video Solution

46. When 1m, 1kg and 1min. Are taken as the fundamental units, the

magnitude of force is 36 units. What will be the value of this force is CGS

system?

Watch Video Solution

https://dl.doubtnut.com/l/_cEOaJOLRgrMC
https://dl.doubtnut.com/l/_7CRVFlZxNLGt
https://dl.doubtnut.com/l/_lGP3Sjrq269Q
https://dl.doubtnut.com/l/_Wt8Vqils7kgv


47. If the units of length and force be increased three times, show that

the unit pof energy is increased by 9 times.

Watch Video Solution

48. If velocity of light is taken as the unit of velocity and an year is taken

as the unit of time, what is the unit of length? What is it called?

Watch Video Solution

49. Test the dimensional consistency of the following equations : 

Watch Video Solution

(i)v = u + at      (ii)v2 = u2 + 2as        (iii)E = mc2       (iv) mv2 =
1

2

50. Use principle of homogenity of dimensions to �nd which one of the

following relations is correct : (i)   T 2 = 4π2r2

https://dl.doubtnut.com/l/_SoJyddu6QCrH
https://dl.doubtnut.com/l/_mSnFhPcR2c0q
https://dl.doubtnut.com/l/_586W77EYRyt2
https://dl.doubtnut.com/l/_EiedNmif0hQc


(ii)   

(iii) 

Watch Video Solution

T 2 =
4π2r3

G

T 2 =
4π2r3

GM

51. A student conclude that the velocity v of a body falling freely under

gravity from a height is equal to . Using the method of dimensions,

verify whether his coclusion is correct.

Watch Video Solution

√gh

52. The viscous force 'F' acting on a small sphere of rtadius 'r' moving with

velocity v through the liquid is gib=ven by F= . Calculate the

dimensions of n , the co�cent of viscosity.

Watch Video Solution

6πnrv

https://dl.doubtnut.com/l/_EiedNmif0hQc
https://dl.doubtnut.com/l/_IUGIK1VyutRr
https://dl.doubtnut.com/l/_yC27IJKquzMv


53. The dimensions of  in the relation  avt (where  is the

volume of a liquid passing through any point in time  is area of

cross section,  is the velocity of the liquid) is

Watch Video Solution

' k' V = k V

t, ' a'

v

54. The cirtical velocity  of �ow of a liquied through a pipe of radius (r

) is given by  where  is density of liquid and  is coe�cient of

visocity of the liquied. Check if the relaiton is correct dimensinally.

Watch Video Solution

(υ)

υ =
η

ρr
ρ η

55. The rate of �ow (V) of a liquid �owing through a pipe of radius r and

pressure gradient (P/I) is given by Poiseuille's equation

Chack the dimensional correctness of this relation.

Watch Video Solution

V =
π

8
Pr4

ηI

https://dl.doubtnut.com/l/_p3LHK6YpOlDV
https://dl.doubtnut.com/l/_ATxTleXapv0N
https://dl.doubtnut.com/l/_UE4WzighLphL
https://dl.doubtnut.com/l/_Qpe5dC9dJCiZ


56. Test if the following equations are dimensionally correct: (a)

 (b) , (c)  (d)  where

h = height, S= surface tension, = density, P= pressure, V=volume,  =

coe�cient of viscosity, v= frequency and I = moment of inertia.

Watch Video Solution

h =
2S cos θ

ρrg
ν = √

P

ρ
V = ,

πPr4t

8ηl
v =

1

2π

√mgl

I

ρ η

57. The time period of a compound pendulum is given by 

  

Watch Video Solution

T = 2π√
I

mgl

where I=moment of inertia about the centre of the suspension,

g=acceleration due to gravity ,  m=mass of the pendulam

l=distance of the centre of the gravity from the centre of the susp

58. Find the dimensions of the quantity q from the expression

 where T is time period of a bar of length l, mass m and

Young's modulus Y.

T = 2π√ ,
ml3

3Y q

https://dl.doubtnut.com/l/_Qpe5dC9dJCiZ
https://dl.doubtnut.com/l/_0nSkG23p2yo8
https://dl.doubtnut.com/l/_Lr6BhmMmtHpv


Watch Video Solution

59. An arti�cial satellite of mass m is revolving in a circualr orbit around a

planet of mass M and radius R. If the radius of the orbit of satellite be r,

then period of satellite is 

  

Justify the relation using the method of dimensions.

Watch Video Solution

T = √
2π

R

r3

g

60. Check by the method of dimensions, the formula  where

 is velocity of longitudinal waves,  is wavelength of wave, K is coe�cient

of volume elasticity and d is density of the medium.

Watch Video Solution

v = √ ,
1

λ

K

d

υ λ

https://dl.doubtnut.com/l/_Lr6BhmMmtHpv
https://dl.doubtnut.com/l/_kI4nPIgK0E9x
https://dl.doubtnut.com/l/_zDwBt5g9Eimz


61. Check the correctness of the equation : , where y =

displacement , a = amplitude ,  = angular frequency and  is an angle .

Watch Video Solution

y = asin(ωt + ϕ)

ω ϕ

62. Find the dimension of (a/b) in the equation : v = a + bt , where v is

velocity and t is time

Watch Video Solution

63. Write the dimensions of in the relation , where  is

the energy ,  is the displacement , and  is the time.

Watch Video Solution

a × b E =
b − x2

at
E

x t

64. The dimension of  in the equation  where P is

pressure, x is distance and t is time are ---------------?

a

b
p =

a − t− 2

bx

https://dl.doubtnut.com/l/_Baae4LBVYl3Y
https://dl.doubtnut.com/l/_4SmcuHjafZmk
https://dl.doubtnut.com/l/_bzjrYGq8aS0J
https://dl.doubtnut.com/l/_GDiD4aHoxiA3


Based On Deriving Relationship

Watch Video Solution

1. The wavelength  associated with a moving electron depends on its

mass m , its velocity v and Planck's constant h . Prove dimensionally that

.

Watch Video Solution

λ

λ ∝
h

mv

2. Obtain an expression for the centripetal force F acting on a particle of

mass m moving with velocity v in a circle of radius r . Take dimensionless

constant K = 1 .

Watch Video Solution

3. The orbital velocity v of a satellite may depend on its mass m , the

distane r from the centre of the earth and acceleration due to gravity g .

https://dl.doubtnut.com/l/_GDiD4aHoxiA3
https://dl.doubtnut.com/l/_vQf8rsHHWKFX
https://dl.doubtnut.com/l/_guT4TKUyDKgq
https://dl.doubtnut.com/l/_FeVv0q8VeWKN


Obtain an expression for its orbital velocity .

Watch Video Solution

4. A small spherical ball of radius r falls with velocity  through a liquid

having coe�ecinet of viscosity  �nd viscous darg F on the wall if it

depends or 

Watch Video Solution

υ

η.

r, υ, η. TakeK = 6π

5. The velocity of a freely falling body is a function of the distance fallen

through (h) and acceleration due to gravity g . Show by the method of

dimensions that  .

Watch Video Solution

v = K√gh

6. Using the method of dimensions , derive an expressions for the energy

of a body executing SHM , assuming this energy depends upon its mass m

https://dl.doubtnut.com/l/_FeVv0q8VeWKN
https://dl.doubtnut.com/l/_8zLaz2044d2t
https://dl.doubtnut.com/l/_Ayt3o3s5JFOL
https://dl.doubtnut.com/l/_XGXdTl1TFa2l


, frequency v and amplitude of vibration r .

Watch Video Solution

7. A body of mass  hung at one end of the spring executes simple

harmonic motion . The force constant of a spring is  while its period of

vibration is . Prove by dimensional method that the equation 

 is correct. Dervive the correct equation , assuming that they

are related by a power law.

Watch Video Solution

m

k

T

T = 2πm/k

8. Assuming that the critical velocity of �ow of a liquid through a narrow

tube depends on the radius of the tube, density of the liquid and

viscosity of the liquid, �nd an expression for critical velocity.

Watch Video Solution

https://dl.doubtnut.com/l/_XGXdTl1TFa2l
https://dl.doubtnut.com/l/_vkQmN5IdKRQ2
https://dl.doubtnut.com/l/_110qJBFol5yP


9. By the method of dimensions, obtain an expression for the surface

tension S of a liquid rising in a capillary tube. Assume that S depends on

mass m of liquied, Pressure p of liquid and radius r of the capillary tube.

Take .

Watch Video Solution

K = 1/2

10. The depth x to which a bullet penetrates a human body depends on (i)

coe�eicint of elasticity,  and (ii) KE  of the bullet, By the method of

dimensions, show that 

Watch Video Solution

η (Ek)

x ∝ ( )
1 / 3

Ek

η

11. A U - tube of uniform cross section contains mercury upto a height h in

either limb. The mercury in one limbe is depressed a little and then

https://dl.doubtnut.com/l/_COOUoJ3VIB2Y
https://dl.doubtnut.com/l/_nnqisS1yQ4h0
https://dl.doubtnut.com/l/_N5pTHXka9HX4


Based On Signi�cant

relased. Obtain an expression for time period (T) of oscillation, assuming

that T depends on h,  and g, where  is density of mercury.

Watch Video Solution

ρ ρ

12. The cirtical angular velocity  of a cylinder inside another cylinder

containing a liquied at which its turbulance occurs depends on visocisity

 density  and disntac d between wall of the cylinder. Obtain an

expression for  using method of dimensios.

Watch Video Solution

ωc

η ρ

ωc

1. Statement the number of signi�cant �gures in the following 

(i) 

Watch Video Solution

2.653 × 104   (ii)0.00368   (iii)653   (iv)0.368  (v)0.0300   (vi)876.00

https://dl.doubtnut.com/l/_N5pTHXka9HX4
https://dl.doubtnut.com/l/_5jma2g8kEBLd
https://dl.doubtnut.com/l/_hwZB9v944PE8


2. State the number of signi�cant �gures in the following measurements :

(i) 

Watch Video Solution

0.009m2  (ii)5.049Nm− 2   (iii)0.1890gcm− 3   (iv)1.90 × 1011kg   (v)0

3. Round o� the following numbers as indicated : 

(i)  upto 3 digits  upto 3 digits  upto 4

digits  upto 3 digits (v) 142667 upto 5 digits (vi) 

upto 3 digits . (vii)  upto 1 digit (viii)  upto 2 digits .

Watch Video Solution

15.654  (ii)15. 75   (iii)15.654

  (iv)15.65 5.996 × 105

0.7995 2.5946 × 10− 4

4. Solve the following to the appropriate number of signi�cant �gures : 

(i)   

(ii)   

(iii)   

0.58 + 324.65

3.124 × 4.576

324 × 0.08666
5.006

https://dl.doubtnut.com/l/_hwZB9v944PE8
https://dl.doubtnut.com/l/_SMSn6aUYwgDO
https://dl.doubtnut.com/l/_5DTLG5HCEKAn
https://dl.doubtnut.com/l/_SM4kEyEPq4LY


  

(v)   

(vi) 

Watch Video Solution

1.35 × 10− 6 × 0.4

5.6
2.03 × 10− 5 × 3.5 × 10− 7

0.6423

√3.5 − 3.31

5. (a).Add  with due regard to signi�cant

�gures. 

(b). Subtract  with regard to signi�cant �gures.  

( c ). Subtract  with due regard to signi�cant

�gures.

Watch Video Solution

3.8 × 10− 6 → 4.2 × 10− 5

3.2 × 10− 6
om4.7 × 10− 4

1.5 × 103
om4.8 × 104

6. (a).Add  with due regard to signi�cant

�gures. 

(b). Subtract  with regard to signi�cant �gures.  

3.8 × 10− 6 → 4.2 × 10− 5

3.2 × 10− 6
om4.7 × 10− 4

https://dl.doubtnut.com/l/_SM4kEyEPq4LY
https://dl.doubtnut.com/l/_AUFDRZyvM5dz
https://dl.doubtnut.com/l/_p3HwmDuhO8eG


( c ). Subtract  with due regard to signi�cant

�gures.

Watch Video Solution

1.5 × 103
om4.8 × 104

7. A jewaller puts a diamond weighing 5.42g in a box weighing 1.2kg. Find

the total weight of the box and the diamond to correct number of

signi�cant �gures.

Watch Video Solution

8. The mass of a box measured by a grocer's balance is  kg . Two

additional masses  g and  g are added to the box . What is the

total mass of the box ?

Watch Video Solution

4.2

10.20 15.25

https://dl.doubtnut.com/l/_p3HwmDuhO8eG
https://dl.doubtnut.com/l/_ZJo0HUj0fZ20
https://dl.doubtnut.com/l/_k904W6fMiRAm


9. The length , breadth and thickness of a metal block are

 and  cm respectively . Calculate its (i) surface area

and (ii) volume and express the results to an appropriate number of

signi�cant �gures .

Watch Video Solution

4.327m, 2.825m 4.32

10. The diameter of a circle is 2.486 m. Calculate the area with due regard

to signi�cant �gures.

Watch Video Solution

11. The diameter of a sphere is  m . Calculate its surface area with due

regard to signi�cant �gures .

Watch Video Solution

4.24

https://dl.doubtnut.com/l/_Dq5OmhIXgdsy
https://dl.doubtnut.com/l/_BOUKME1K1V6E
https://dl.doubtnut.com/l/_BVGqvSUFGMbW


12. The diameter of a sphere is  m . Calculate its volume with due

regard to signi�cant �gures .

Watch Video Solution

2.78

13. Each side of a cube is measured to be  m . What is (i) the total

surface area and (ii) the volume of the cube to appropriate signi�cant

�gures ?

Watch Video Solution

7.203

14. A thin wire has a length of 21.7 cm and radius 0.46 mm. Calculate the

volume of the wire to correct signi�cant �gures.

Watch Video Solution

https://dl.doubtnut.com/l/_h840Hnvthwps
https://dl.doubtnut.com/l/_9lbvWNYMFAlp
https://dl.doubtnut.com/l/_R2cXqI29eoiE


Based On Errors In Measurements

15. A substance weight 5.74 g occupies a volume of  Caluclate its

density with due regard to signi�cant digits.

Watch Video Solution

1.2cm3.

1. The diameter of a wire as measured by a screw gauge was found to be

0.026 cm, 0.028 cm, 0.029 cm, 0.027cm, 0.024cm and 0.027 cm. Calculate 

(i) mean value of diameter 

(ii) mean absoulte error 

(iii) relative error (iv) percentage error. Also express the result in terms of

absolute error and percentage error.

Watch Video Solution

https://dl.doubtnut.com/l/_GTiaUgtqS9Jj
https://dl.doubtnut.com/l/_jpSzEJCR1vca


Based On Combination

2. The refractive index of water as measured by the relation

 was found to have the values 

.  

Calculate (i) mean value of  (ii) mean value of absolute error (iii) relative

error (iv) percentage error .

Watch Video Solution

μ =
Real depth

Apparent depth

1.29, 1.33, 1.34, 1.35, 1.32, 1.36, 1.30, 1.33

μ

3. In an experiment to measure focal length of a concave mirror , the

value of focal length in successive observations turns out to be  cm ,

17.8 cm , 18.3 cm , 18.2 cm , 17.9 cm and  cm . Calculate the mean

absolute error and percentage error . Express the result in a proper way .

Watch Video Solution

17.3

18.0

https://dl.doubtnut.com/l/_fQWFIMgLM9LV
https://dl.doubtnut.com/l/_rED5v20NawXy


1. The length of two rods are recorded as  cm and 

 cm . Find their combined length .

Watch Video Solution

l1 = (25.2 ± 0.1)

l2 = (16.8 ± 0.1)

2. Two resistance  and  are connected in series .

What is their equivalent resistance ?

Watch Video Solution

(200 ± 4)Ω (150 ± 3)Ω

3. The initial and �nal temperature of water were recorded as

 and  . Determine the fall in the

temperature of water .

Watch Video Solution

(56.3 ± 0.4) ∘
C (27.5 + 0.3) ∘

C

https://dl.doubtnut.com/l/_Ax09wv39MF8S
https://dl.doubtnut.com/l/_jL3Oq1HnhGqN
https://dl.doubtnut.com/l/_D025mAjT8BdA


4. If  cm and  cm , �nd the their sum ,

di�erence and error in each .

Watch Video Solution

l1 = (10.0 ± 0.1) l2 = (9.0 ± 0.1)

5. A capacitor  is charged to a voltage 

 volt. Calculate the charge Q with error limits.

Watch Video Solution

C = (2.0 ± 0.1)μF

V = (20 ± 0.5)

6. The resistance R of a conductor is de�nd as the ratio of the potential

di�erence applied across it to the current �owing through ti . If V =

 and I =  A , what is the percentage error in R ?

Watch Video Solution

(100 ± 5)V (5 + 0.1)

https://dl.doubtnut.com/l/_aEqhTglN996F
https://dl.doubtnut.com/l/_jNRSph19IB4E
https://dl.doubtnut.com/l/_9PtXFDiutHJ2


7. The relative density of a material is found by weighing the body �rst in

air and then in water . If the weight in air is  and the

weight in water is , then the maximum permissible

percentage error in relative density is

Watch Video Solution

(10.0 ± 0.1)gf

(5.0 ± 0.1)gf

8. The length and breadth of a rectangular block are 25.2 cm and 16.8 cm,

which have both been measurd to an accurancy of 0.1 cm �nd the area of

the rectangular block.

Watch Video Solution

9. While measuring the volume of a sphere , an error of  is

commited in the measurement of radius . What percent error is

introduced in the measurement of its volume ?

Watch Video Solution

1.2 %

https://dl.doubtnut.com/l/_Zr9gKhKVaVhf
https://dl.doubtnut.com/l/_27IiXh2rLdl1
https://dl.doubtnut.com/l/_kVY93AfMlS6m


10. The voltage across a lamp is  and the current passing

through it is  ampare. Find the power consumed by the lamp.

Watch Video Solution

(6.0 ± 0.1)V

(4.0 ± 0.2)

11. The radius of a sphere is measured to be  cm. Calculate its

surface area with error limits .

Watch Video Solution

(2.1 ± 0.5)

12. The radius of a sphere is cm` The perecentage error in its

volume is

Watch Video Solution

(5.3 ± 0.1)

13. The measure of the diameter of a cylinder is  cm and its

length is  cm . Calculate the percentage error in its volume .

(1.60 ± 0.01)

(5.0 ± 0.1)

https://dl.doubtnut.com/l/_dIWgIO55CHVP
https://dl.doubtnut.com/l/_6rt5qDDP0EII
https://dl.doubtnut.com/l/_1qhbblW3JzRo
https://dl.doubtnut.com/l/_8qYxxBpep8e9


Watch Video Solution

14. The measured mass and volume of a body are  g and 

respectively . With possible errors of  g and  , what would be

the percent error in density ?

Watch Video Solution

2.00 5.0cm3

0.01 0.1cm3

15. Two resistance  and  are connected in (i) series and (ii) parallel.

What is the equivalent resistance with limit of possible percentage error

in each case of  and 

Watch Video Solution

R1 R2

R1 = 5.0 ± 0.2Ω R2 = 10.0 ± 0.1Ω

16. A body travels uniformly a distance of  in a time 

. Find the velocity of the body within error limits and the

percentage error.

Watch Video Solution

(13.8 ± 0.2)m

(4.0 ± 0.3)s

https://dl.doubtnut.com/l/_8qYxxBpep8e9
https://dl.doubtnut.com/l/_OxHXckVTtlFU
https://dl.doubtnut.com/l/_QQJKxZ1gxY8q
https://dl.doubtnut.com/l/_luCfpttvxhde


17. The centripetal force acting on a body of mass m moving with speed v

along a circular path of radius r is given by 

  

If the values of m , v and r are measured as  kg ,  and  m

respectively to the accuracies of  kg ,  and  m

respectively , calculate the percentage error in the force acting on the

body.

Watch Video Solution

F =
mv2

r

0.5 10ms− 1 0.4

0.005 0.01ms− 1 0.01

18. The period of oscillation of a simple pendulum is  is

about  and is known to  accuracy . The period of oscillation is

about . The time of 100 oscillation is measured with a wrist watch of

 resolution . What is the accuracy in the determination of  ?

Watch Video Solution

T = 2π√ . L
L

g

10cm 1mm

0.5s

1s g

https://dl.doubtnut.com/l/_luCfpttvxhde
https://dl.doubtnut.com/l/_Ke9S5ImQxeZ8
https://dl.doubtnut.com/l/_R0thNeIP00Vf
https://dl.doubtnut.com/l/_9TkbX7V0xlnr


19. Calculate the percentage error in speci�c resistance , ,

where r = radius of wire  , l = length of wire 

, and R = resistance of wire .

Watch Video Solution

ρ = πr2R/l

= 0.26 ± 0.02cm

= 156.0 ± 0.1cm = 64 ± 2Ω

20. The Young's modulus Y is determined by stretching a wire by using

the formula , 

  

where F is the streching force , L is length of wire , l is extension in length

and d is its diameter . If F is of the order of 500 N and known to 1 part in

1000 L , is of the order of 3 m and measured with an accuracy of 1 mm , l is

of the order of 5 mm measured to  mm and d is of the order of 1 mm

measured correct upto  mm , estimate the percentage error in the

measurement of Y .

Watch Video Solution

Y =
4FL

πd2l

0.1

0.01

https://dl.doubtnut.com/l/_9TkbX7V0xlnr
https://dl.doubtnut.com/l/_6HpEwfSyrjBG


21. A physical quantify X is related to three observations a , b, c as

 . The errors of measurement in a ,b and c are 

and  respectively . What is the percentage error in the quantity X ?

Watch Video Solution

X = √ab2 /c2 2 % , 1 %

3 %

https://dl.doubtnut.com/l/_x3IfU2KiA4kY

