Physical World, Units
and Measurements

\ Trend Analysis with Important Topics & Sub-Topics f

(a) Coulombz/(Newton—metre)2

(b) Coulomb/Newton-metre

(c) Newton-meter?/Coulomb?

(d) Coulomb?/Newton-meter”

The unit of the Stefan-Boltzmann's constant is
(a) W/m’K* (b) Wm?  [2002]
(¢) W/m’K (d) W/m?K?

In a particular system, the unit of length, mass
and time are chosen to be 10 cm, 10 g and
0.1 s respectively. The unit of force in this

system will be equivalent to [1994]

2020 2019 2018 2017 2016
Topic Sub-Topic Qns.|LOD |Qns.|LOD |Qns./LOD |Qns.|LOD|Qns.| LOD
Units of Physical Quantities  |Units of Physical Quantities 1 E
Dimensions of Physical Dimensions of Physical Q. 1 E
Quantities Application of Dimensions 1| A 1]A
Errors in Measurements Relative & % Error 1 E
Diameter = MSR + CSR
(L.C.) — Zero error 1 A 1 A
Significant figures 1 E
Topic 1: Units of Physical Quantities (@ O0.IN (b) IN
. C c) 10N d) 100 N
I Theunit of Ehermal conductivity }S ; 1[ 20191 6 %f 3c = at+ bt?, where x is(tl)le distance travelled
(a) i’Vm KK—l (2) i’Vm _II%_I by the body in kilometers while # is the time in
(©) m . .( ) m . seconds, then the unit of b is [1989]
2. The density of material in CGS system of units (a) km/s (b) kms
is 4g/cm>. In a system of units in which unit of (c) km/s? (d) kms?
length is 10 cm and unit of mass is 100 g, the
value of density of material will be [2011M] Topic 2: Dimensions of Physical Quantities
() 0.4 (b) 40 7. Dimensions of stress are : [2020]
(©) 400 (@ 0.04 = (a) [ML?T?] (b) [MLT?]
The unit of permittivity of free space, € is (¢) [ML'T?] (d) [MLT2]
[2004] | g A physical quantity of the dimensions of length

2

e

that can be formed out of ¢, G and
4TC80

is velocity of light, G is universal constant of

gravitation and e is charge] [2017]
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10.

11.

12.

13.

14.

15.

PHYSICS

If energy (E), velocity (V) and time (T) are
chosen as the fundamental quantities, the
dimensional formula of surface tension will be:
[2015]
() [EV'T?] (b) [EV°T?]
(© [E2VIT] (@ [EV?T]]
If dimensions of critical velocity v, of a liquid
flowing through a tube are expressed as
[n*P*77], where n, p and r are the coefficient
of viscosity of liquid, density of liquid and
radius of the tube respectively, then the values

of x, y and z are given by : [2015 RS]
(a -1,-1,1 (b)) -1,-1,-1
(¢ 1, 1,1 (d 1,-1,-1

If force (F), velocity (V) and time (T) are taken
as fundamental units, then the dimensions of

mass are : [2014]
(a) [FVT Y (b) [FVT 2
(¢) [FV'T! @ [FV'T]

The pair of quantities having same dimensions
is [NEET Kar. 2013]
(a) Young’s modulus and energy

(b) impulse and surface tension
(¢) angular momentum and work
(d) work and torque
-1

The dimensions of (1, &) 2 are

[2012M, 2011]
(b) [L7'T]
(d) [L—l/2 Tl/2]

(a) [L1/2T—1/2]
(c) [LT]

is

) . 1 2
The dimension of ESOE » where g,

permittivity of free space and £ is electric field,

is: [2010]
(a) [ML*T? (b) [ML'T?]
(¢) [ML’T] (d) [MLT]

If the dimensions of a physical quantity are
given by M*LPT¢, then the physical quantity will
be: [2009]
(a) Velocityifa=1,b=0,c=-1

(b) Accelerationifa=1,b=1,c=-2

(c) Forceifa=0,b=-1,c=-2

(d) Pressureifa=1,b=-1,c=-2

16.

17.

18.

19.

20.

21.

22.

23.

Which two of the following five physical
parameters have the same dimensions? [2008]
(A) Energy density

(B) Refractive index

(C) Dielectric constant

(D) Young’s modulus

(E) Magnetic field

(a) (B)and (D) (b) (C)and (E)

(¢) (A)and (D) (d) (A)and (E)
Dimensions of resistance in an electrical
circuit, in terms of dimension of mass [M], of
length [L], of time [T] and of current [1], would
be [2007]
(@) [MLT?] (b) [ML*T'T]

(c) [ML’T17? (d) [ML’T3I-1]

The velocity v of a particle at time # is given by

v =at+——, where a, b and ¢ are constant.

The dimensicons of a, b and c are respectively
[2006]

(a) [L%,TandLT?] (b) [LT%LTandL]

(¢) [L,LTandT?]  (d) [LT?,LandT]

The ratio of the dimension of Planck’s constant

and that of the moment of inertia is the

dimension of [2005]

(a) time

(b) frequency

(¢) angular momentum

(d) wvelocity

The dimensions of universal gravitational

constant is [2004]

(a) [M2L2T (b) M L3T?)

(¢) ML*T] d) [MZL*T?]

The dimensions of Planck’s constant are same

as [2001]

(a) energy

(b) power

(c) momentum

(d) angular momentum

Which one of the following groups have

quantities that do not have the same

dimensions? [2000]

(a) pressure, stress (b) velocity, speed

(c) force, impulse (d) work, energy

The dimensional formula for magnetic flux is
[1999]

(b) [ML’T A7

(d) [ML*T'A?)

() [ML’T2A™]
(c) ML?T?A2
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24.

25.

26.

27.

28.

29.

30.

The force F on a sphere of radius ‘a’ is moving
in a medium with velocity v is given by F =

6mnav. The dimensions of n are [1997]
(a) [ML7] (b) [ML?]
(¢) [ML™] (d MLT]

L a 0
An equation is given as : P+ﬁ =b7

where P = Pressure, V' = Volume & 6
Absolute temperature. If a and b are constants,

then dimensions of @ will be [1996]
(a) [MLT?] (b) M'L°TY
(¢) ML T (d) [MLT']

Which of the following will have the

dimensions of time [1996]
@ LC ® T

L C
) @ T

Which of the following is a dimensional
constant? [1995]
(a) Refractive index

(b) Poissons ratio

(c¢) Relative density

(d) Gravitational constant

The time dependence of a physical quantity p is
given by p=p, exp (—octz), where o is a constant
and ¢ is the time. The constant o [1993]
(a) is dimensionless

(b) hasdimensions T2

(c¢) hasdimensions T?

(d) has dimensions of p

Turpentine oil is flowing through a tube of
length ¢ and radius r. The pressure difference
between the two ends of the tube is p. The
viscosity of oil is given by

p(r2 _ x2)
4vl
where v is the velocity of oil at a distance x

from the axis of the tube. The dimensions of 1

1’]:

are [1993]
(a) ML'T"] (b) [MLT ]
(¢) [ML?T?] (d) ML'T]

P represents radiation pressure, ¢ represents
speed of light and S represents radiation energy
striking unit area per sec. The non zero integers
x, y, z such that P* §” ¢ is dimensionless are
[1992]

31.

32.

33.

34.

35.

36.

37.

(a x=1,y=1,z=1

() x=-1,y=1,z=1

(c) x=1,y=-1,z=1

d x=1,y=1,z=-1

The dimensional formula for permeability p is
given by [1991]
(a) [MLT A7

(b) MLT]

(©) MLT 'A%

(d) None of the above

According to Newton, the viscous force acting
between liquid layers of area A and velocity

o A
gradient AV/AZis givenby F = -nA A_\Z] where

7 is constant called coefficient of viscosity. The

dimensional formula of n is [1990]
(a) ML2T? (b) MOLOT?
(c) ML’T? (d) ML'T!

The frequency of vibration f of a mass m
suspended from a spring of spring constant k
is given by a relation of the type f= ¢ m* i,
where c is adimensionless constant. The values

of x and y are [1990]
@ v=ry=s (b)) x=-sy=—s
2 2 2 2
© x=30=-7 @ v=—ty=l
2 2 2 2
The dimensional formula of pressure is
[1990]
(a) [MLT?] (b) [ML™'T?]
(c) MLT'T?] (d) [MLT?]
The dimensional formula of torque is [1989]
() [MLT] (b) [MLT?]
(c) [MLT'T?] (d) [ML™T?]
Dimensional formula of self inductance is
[1989]

(a) [MLT?A7] (b) [ML’T'A2
(c) [ML’T2A7] (d) [ML’T?A™Y
Of the following quantities, which one has
dimension different from the remaining three?

(a) Energy per unit volume [1989]
(b) Force per unit area
(¢) Product of voltage and charge per unit volume

(d) Angular momentum.
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The dimensional formula for angular

momentum is [1988]
(a) ML’T? (b) [ML’T]
(c) [MLT] (d) [ML’T?

If C and R denote capacitance and resistance,
the dimensional formula of CR is [1988]

(@) MLT']

(b) MLT]

(©) MLT]

(d) not expressible in terms of M,L,T.
Topic 3: Errors in Measurements

Taking into account of the significant figures,

what is the value of 9.99 m — 0.0099 m?

[2020]
(a) 9.98 m (b) 9.980 m
(¢) 99m (d) 9.9801 m

A screw gauge has least count 0of 0.01 mm and
there are 50 divisions in its circular scale. The

pitch of the screw gauge is : [2020]
(a) 0.25 mm (b) 0.5mm
(c) 1.0 mm (d) 0.01 mm

In an experiment, the percentage of error
occurred in the measurement of physical
quantities A, B, C an D are 1%, 2%, 3% and 4%
respectively. Then the maximum percentage of
error in the measurement X, where X =

A2 B1/2

3 p3 will be : [2019]
3 0,

@ |3)% (b) 16%

(c) —10% (d) 10%

The main scale of a vernier callipers has n
divisions/cm. n divisions of the vernier scale
coincide with (n — 1) divisions of main scale.
The least count of the vernier callipers is,

[NEET Odisha, 2019]

|
(a) mcm (b) mcm

1 1
(c) —cm (d) —Fcm
n n
A student measured the diameter of a small

steel ball using a screw gauge of least count
0.001 ecm. The main scale reading is 5 mm and

45.

47.

48.

49.

50.

zero of circular scale division coincides with
25 divisions above the reference level. If
screw gauge has a zero error of —0.004 cm,

the correct diameter of the ball is [2018]
(a) 0.521 cm (b) 0.525 cm
(c) 0529cm (d) 0.053cm

In an experiment four quantities a, b, c and d
are measured with percentage error 1%, 2%,
3% and 4% respectively. Quantity P is

3,2
calculated as follows P = % error in P is:
c
[2013]
(a) 10% (b) 7%
() 4% (d) 14%

If the error in the measurement of radius of a
sphere is 2%, then the error in the determination

of volume of the sphere will be: [2008]
(a) 4% (b) 6%
() 8% d 2%

The density of a cube is measured by measuring
its mass and length of its sides. If the maximum
error in the measurement of mass and length
are 4% and 3% respectively, the maximum
error in the measurement of density will be
[1996]
(@ 7% ®) 9%
(© 12% d) 13%
The percentage errors in the measurement of
mass and speed are 2% and 3% respectively.
The error in kinetic energy obtained by

measuring mass and speed will be [1995]
(a) 12% (b) 10%
(c) 8% d) 2%

In a vernier calliper N divisions of vernier scale
coincides with (N — 1) divisions of main scale
(in which length of one division is 1 mm). The
least count of the instrument should be [71994]
(a) N (b) N-1

(c) V/1ION (d 1UN-1

A certain body weighs 22.42 gm and has a
measured volume of 4.7 cc. The possible error
in the measurement of mass and volume are
0.01 gm and 0.1 cc. Then maximum error in

the density will be [1991]
(a) 22% (b)) 2%
(¢) 0.2% (d) 0.02%
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ANSWER KEY

1 | Q][ 7 |@|183|@ |19 ®[25|@ |31 [ @ |37 |D]|43[D]49]|
2 || 8 | @|[14])®B) |20 Db [26] c)[32]@[38]|®b)[44] ) [50] (b
3 ([ D] 9 ™15 (D21 [d]|]27[@]33[@D]|39]([@]45]| W
4 @@l 2|0©|28|m[34] ©]40] @] 46| ®
5 | @ |11 | (@][17) @ [23]| @ [|29]|(@]|[35] @41 | (b |47 | @D
6 | (0|12 | (|18 ) (|24 ]| ]|30] (c)[36] (c)|[42] b)) |48 ] (©
Hints & Solutions
1. (d) Insteady state, theamountofheatflowing 4.  (a) According to Stefan’s law, E = AT*
frlom one face to the other face in time dt is where, E is energy dissipated per second,
given by A = surface area
o= KA(T; — T, )dt T = absolute temperature
4 _E W
dH _ kA . ATt M’k
= E._ 7 AT (k = coefficient of thermal 5 (a) As we know force = Mass x Acceleration
conductivity) = Mass x length x time™2 = (10g)(10 cm)(0.1s)2
_ (dH = (102 kg) (10~'m) (107 1sy2 = 10"!N.
A dt AT 6. (c) Given, x=at+ bt?
Unit of k= Wm~! K- where, x = distance in km
p ¢t = time in sec
2. (b) InCGS system, density c17=4—3 By the principle of homogencity, the
unit of length = 1 om cm dimer}sions of eac.h terms of a dimensional
unit of mass= 1 g equation on both sides are the same.
And in another system of units Sf)’ frorp equation, x=at+ be?
The unit of mass is 100g and unit of length is 10 dimension of left side = [L]
cm, so substitute these values dimension of right side should be = [L]
100g 4 According to homogeneity’s law,
4( j (7j [L]=[b][T*]
. 100 100/ (100g)
Density = 3= 3 3 [L] . .
(10 mj (ij (10cm) [b]= 7] = dimension of acceleration
1 .
10 0 so unit of b should be km/sec?.
100
x( ) g3 =40 unit 7.  (c) Stress = Force
100 (10cm) : ' . Area
Apart from fundamental and derived units, we have Dimensions of force = [MLT 2]
also used practical units e.g., horse power (h.p.) is Dimensions of area = [L?]
a practical units of power. Practical units may or )
may not belong to a system but can be expressed - Stress = M LT ] _ [ML_IT_z]
in any system of units.
2 8. (d) Let dimenswns of length is related as,
3@ o= 2 T
(r)4nF [L] = [c]"[G]{ : }
47'580

= unit of g is (coulomb)?/ newton-metre?



[ ]

2
(&
= dmey [ML3T2]
[L]= [LT—l ]x [M—1L3T—2}yﬂ\/IL3T—2]z
[L]= [Lx 3y +3z\fytz T—x—2y—22]
Comparing both sides

»+z=0=>y=z ..(1)
x+3y+3z=1 ..(ii)
—~x—-4z=0 (v y=2z) ..(ii)
From (i), (ii) and (iii)

1
z=y= 3 x=-2

/2
&2
4ng

(b) As we know that, surface tension(s) =
Force[ F]
Length[ L]
[MLT %]

[L]

Energy, (E)=Force x Displacement,

[£]=[ML?T 2]

Hence, [L] = c{G

So, [S]= =[MT 2]

) displacement

Velocity (V)= ———
[V]=[LT]

Let surface tension expressed as,

s = E% Vb T¢ where a, b, ¢ are constant.

Put the value

time

2 b

[MLT ] — [MLZT—Z]a |:£:| [T]c
(L] T

From the principle of homogeneity,

Equating the dimension of LHS and RHS

[MLOT—Z] — [MaLZa +b T—2a —-b+ C]

= a=1,2a+b=0,2a-b+c=-2

= a=1,b=-2,c=-2

Hence, the dimensions of surface tension are

[EV2T2

Length, mass and time are arbitrarily chosen as
fundamental quantities in mechanics. In fact any
three quantities in mechanics can be termed as
fundamental as all other quantities can be expressed
in terms of these. If force (F) and acceleration (a)
are taken as fundamental quantities, then mass will
be defined as force (F) and acceleration (a) will be
termed as derived quantity.

10.

11.

12.

13.

14.

PHYSICS
(d) Applying dimensional method :
v, =npr*
here,

dimension of critical velocity, V,, = [LT1]

co-efficient of viscosity, M=

6mry
MLT
so dimension of 1= [—1] =[MLIT ]
[LI[LT 7]

. M
imension of density, p = [L3] =[ML™]

dimension of radius, = [L]

Put these values in equation (i),

[MOLT 1] =ML T 1 [ML3TOP [MOLTOF

Equating powers both sides

x+y=0—x=-1..x=1

I+y=0..py=-1

—x-3y+ z=1

-1-3-)+z=1

—1+3+z=1

soz=-1

(d) Force=mass x acceleration

force
= Mass= ————
acceleration

B force CIEV-LT
velocity / time [ ]

(d) Work = Force x displacement

=[MLT2][L]

=[ML2T 2]

Torque = Force x force arm
= mass X acceleration % length
=[M] x [LT 2] x [L] = [M L?T %]

If dimensions are given, physical quantity may not
be unique as many physical quantities have same
dimensions. e.g., If the dimensional formula of a
physical quantity is [ML2T 2] it may be work or
energy or torque.

(©) (uoso)‘l/2 = = ¢ = speed of light
Ho&o
where g, = permittivity of free space
K, = permeability of free space

So dimensions of (pygy)~!? will be [LT~']

1
(b) ESOEz represents energy density i.e.,

energy per unit volume.
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3[;Eﬂjﬁiﬂ_ g
5 €0 g [ML-1T2]
_ Force

15. (d) Pressure = Area
-2
[MLZ ]:[ML’IT’Z]
(L]

= a=1,b=-1,c=-2.
.. Energy
16. (c) Energy density= Volume

[MLT] _ i

= W—[ML ]

Refractive index and dielectric constant have
no dimensions.

F
Young’s Modulus = —*—

, A A
[MLT ] [L]
= o ML

Magnctic field. 5 — ©- = MLT ]
agnetic field, 5 = i [A][L]
=[MT2A71].
17. (c) Aswe know that
M _w_ w
T gei it
Dimension of Resistance
CMIPT1]
[T][1]

18. (d) Dimension of a.f = dimension of velocity
at=[LT!"] = [a=LT72
Dimension of ¢ = dimension of ¢
(two physical quantity of same dimension
can only be added)
So, dimension of ¢ = [T]

=[ML2T31]

Dimension of e Dimension of velocity
c

b =[LT YT ] = [o-T']=[LT ]
T+T

= b=[L]
So, answer is [LT 2], [L] and [T]

A dimensionally correct equation may or may not
be physically correct. In a dimensionally correct
equation, the dimensions of each term on both sides
of an equation must be the same.

19.

20.

21.

22.

23.

24.

25.

(b) Dimension formula for the planck’s
constant, 1 =[ML?T!]

Dimension formula for the moment of inertia,
I=[ML2?]

So, the ratio between the plank’s constant and
moment of inertia is

poMeTh
= 77 ey
h . .
= 17 [T~!] = dimension of frequency
2
by p=SHMm g LY
r Mym;,
. . [MLT ~2][L?]
..dimension of Gis ——————
M][M]
:[M—1L3T—2]
(d) We know that E = hv
202
h= E: w: [MLZT*I]
v [T7]

Angular momentum = I®
=[ML?][T']=[ML?T ]
(c) Force has dimension [MLT 2] while impulse
has dimension [MLT!], both have different
dimensions.
(a) Dimension of magnetic flux
= Dimension of magnetic field X Dimension
of area
[MLOT2A'][L2]=[ML’T2A]
(d) F=6mn av

_F  [MLT?]

= 6x av [LI[LT 1]
a 0

(a) [P + V—zj = b;
According to the principle of homogeneity

quantity with same dimension can be added or
subtracted.

ML T

a
Hence, Dimension of P = Dimension of _Vz

Force . . a
=Dimension of —5
)2

MLT 2 a g
{ ” }[Lﬁz =a=[ML>T?]

= Dimension of
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26.

27.

28.

29.

PHYSICS

To get the dimensions of physical constant, we
write any formula or equation incorporating the
given constant and then by substituting the
dimensional formula of all other quantities, we can
find the dimensions of the required constant or
coefficients.
di
==
(c) ¢ 7R (D)
e=IR

di
From (1) & (2), iR= _LE

Dimension of L.H.S. =Dimension of R.H.S.
L
[A]R=L[AT ] = E:[T]

L

— is time constant of R-L circuit so, dimensions

R
L

of E is same as that of time.

(d) A quantity which has dimensions and a
constant value is called dimensional constant.
Therefore, gravitational constant (G) is a
dimensional constant. Value of G =6.67 x 10~
'm?2/kg/sec?

dimension of G = [M~'L3T2]

Relative density, refractive index and poisson ratio
all the three are ratios, therefore they are
dimensionless constants.

Angle is an exceptional physical quantity, which
though is a ratio of two similar physical quantities

arc
(angle =—
radius

dimensions.

) but still requires a unit but no

(b) Inp=p,exp (—ar?), where ar? where is
dimensionless
1 1

ST
_p(? —x*) ML T[]
@ (LT L]
=[MLIT]

According to the principle of homogeneity, the
dimensions of each term on the L.H.S. must be
equal to the dimensions of the terms on the R.H.S.
Only then dimensional equation or formula is
dimensionally correct.

30. (c) Let the expression, o= PS¢ ...(1)
and given that dimension of a. = [MOLOT?] ._.(ii)

= dimensionless
. . _ Force
Dimension fo radiation pressure P =
Area
[MLT 2] s
=" 5. =[ML'T"
Dimension of radiation energy/unit area unit
time
Energy  [ML’T 7]
== 2y = IMT7]
Area x Time [L][T]

Dimension of speed of light, ¢ = [LT ]

By equation (i) we get,

So, the dimension of o. = [ML!T2]* [MT 3P
[LT'F

According to equation (ii),

= [MOLOTO] =ML T2 [MT 3P [LT'F

= [MOLOTO] — [Mx typxtzT-2x-3y s
Applying the principle of homegenity of
dimension we get,

x+y=0 ...(iii)
—x+z=0 - (iv)
2x-3y-z=0 ..(V)

After solving above three equation we get,
x=1y=-1;z=1
Try out the given alternatives.
Whenx=1,y=-1,z=1
Pc

P =Plslcl= —

(ML'T2][LT']
[MI*T2/ I*T]
31. (a) Permeability of free space,

m°°7%
27 x force x distance
- (current)2 xlength
So, dimensional formula
[MLT 2][L]
T AL

Also find the dimensional formula by using
the relation,

1
Speed of light, ¢ = \/—
)

Ho

=[MLT2A 2]

4
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AV
32. (d) F= MA—

AZ
_ Az

= N= TV AAY

So dimensional formula of n
[MLT 2][L]

= Ty 1

[L*]LT ]
= [MLIT]

33. (d) f=cm* i
Spring constant k = force/length.
[MOLOT 1] = [MY][MT 2P = [ M* V' T-2]
1
=x+y=0,-2y=-1or y:E

1
Therefore, x=—-—

The method of dimensions cannot be used to derive
relations other than product of power functions.

34. (c) Pressure = Force / Area
So dimensional formula

_ [MLT 2]
[L*]

35. (a) 1 =Force x distance

=[MLIT]

So dimensional formula,
=[MLT 2] [L] =[ML2T2]

dt di
o o 1o 2)-0[).
©) [dl] dt
22
MLT [T
o, (L] MCT2IIT]
[AT][A]
37. (d) For angular momentum, the dimensional
formula is [ML2T!]. For other three, it is
[ML™'T2].
38. (b) Angular momentum
= Momentum of inertia x Angular velocity

il

=[ML’T2A%]

So dimensional formula,
= [ML?] < [T1]
=[ML?T!]

39. (a) CR= (%)(lz) N (’l—t) — £ = time

= [T]= [MOL'T']
RC is the time constant of the circuit.

41.

42.

43.

45.

[ ]

(@) Insubtraction the number of decimal places
in the result should be equal to the number of
decimal places of that term in the operation
which contain lesser number of decimal places.

9.99
—-0.0099
9.9801

As the least number of decimal places is 3. So,
answer should be 9.98 m.

(b) Least count of screw gauge = 0.01 mm
Least count

3 Pitch
" No. of divisions on circular scale
P tch
= 0.0l m i
= Pitch = 0.5 mm
. ) A2BY2
(b) leen, X = (:1/3—])3

Ax AA 1 AB
% error, TXlOO 27x100+5?x

100+1£><100+3£><100
3C D

=2><1%+%><2%+%><3%+3><4%
=2%+ 1%+ 1%+ 12% = 16%

(d) nVSD=(n—1)MSD

1VSD= MMSD
n

L.C.leSD-lVSDleSD—@MSD
1 111

= —MSD=—x—=—
n n n n

(c) Diameter of the ball
= MSR + CSR X (least count) — zero error
=0.5cm + 25 x 0.001 — (-0.004)
=0.5+0.025+0.004=0.529 cm
32
(d) Given,P=

cd

AP A
Therefore, - x 100% = 37a % 100%

Ab Ac Ad
+27>< 100% +— x 100% + 7 x 100%
—3X1%+2><2%+3%+4% 14%
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46.

47.

PHYSICS

When we multiply or divide two measured
quantities, the relative error in the final result is equal
to the sum of the relative errors in the measured
quantities. And when we add or subtract two
measured quantities the absolute error in the final
result is equal to the sum of the absolute error in
the measured quantities.

(b) Given, error in the measurement of radius
A
of a sphere 2L %100 = 2%
r

4
Volume of the sphere V = gﬂiﬁ

*. Error in the volume AV—V x100

= J_r3~£><100 =3x2%=+16%
r

) mass
(d) As we know, density =
volume

Maximum error in the measurement of density
o= M

L3

Ap _AM AL

p M L

% error in density = % error in Mass
+3 (% error in length)
=4+33)=13%

48.

49.

50.

Am
(c) Percentage error in mass (— X 100] =2
m
. Av
and percentage error in speed (— X 100] =3,
v

1
Kinetic energy, k = Emv2 .
.. Error in measurement of kinetic energy
AK  Am (Av]
=4+ 2| —

v

K m

NELNISEREE
100 100) 100

.. Yoage error = 8%.

(c) Leastcount=1MSD-1VSD

= 1MSD - (NT_lj MSD

1MSD _lxlcm_ :
N N 10 10N
Smaller value of the least count, higher is the
accuracy of measurement. Accuracy of
measurement is higher when number of significant
figure after the decimal in measurement is larger.

) Densitv. D — Mass(M)

(b) Density, D = Volume(V)

QzﬁJ,ﬂ:(ﬂJrﬂjxloo = 2%
D M VvV 2242 47



