UNITS AND DIMENSIONS

Physics is a science of measurments
PHYSICAL QUANTITY: Any quantity which
canbe measured directly (or) indirectly (or) in
terms of which any laws of physics can be
expressd is called physical quantity.

There are two types of physical quantities

1) Fundamental quanties 2) Derived quanties
1) Fundamental Quantity : Physical quantities
which cannot be expressed in terms of any
other physical quantites are called fundamental
physical quantities.

E.g. length, mass, time, temperature etc..

2) Derived Quantity :Physical Quantities
which are derived from fundamental quantities
are called derived quantities.

E.g. Area, density, force etc...

UNIT OF MEASUREMENT:
1.

A fixed measurement chosen as a standard of
measurement to measure a physical quantity is
called a Unit.

To measure a physical quantity means to
determine the number of times its standard unit
is contained in that physical quantity.

A standard Unit is necessary for the sake of
1.  accuracy,

2. convenience,

3. uniformity and

4.  equaljusticetoall.

The standard unit chosen should have the
following characteristics.

1.  Consistency (or) invariability

2. Availability (or) reproducibility

3. Imperishability (Permanency)

4.  Convenience and acceptability

The measure ment of a Physical Quantity is
given by a numerical value and a unit.
where x is the measure of a physical
quantity, n is numerical value and « is the unit.
The numerical value obtained on measuring a
physical quantity is inversely proportional to the
magnitude of the unit chosen.

1
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Where », and », are the numerical values and

U,and U, are the units of same physical
quantity in different systems.

Fundemental unit : The unit used to measrue the
fundamental quantity is called fundamental unit.

e.g., Metre for length, kilogram for mass etc..
Derived unit : The unit used to measure the
derived quantity is called derived unit.

e.g., m? for area, gm cm™ for density etc...
FUNDAMENTAL QUANTITIES AND THEIR
S.I. UNITS:

1. There are seven basic quantities and two
supplementary quantities in S. I. system. The
names and units with symbols are given below:

S.No. Physical Quantity S.I.Unit Symbol

1. Length metre m
2 Mass kilogram kg
3. Time second ]
4 Thermo dynamic

temperature kelvin K (or) ¢
5. Luminous

intensity candela Cd
0. Electric current ampere A
7. Amount of

substance

(or) quantity of

matter mole mol

Suplementary quantities

1. Plane angle radian rad
2. Solid angle steradian ~ sr
. DEFINITIONS FOR S.I. UNITS:

1. meter: meter is 1 in 299, 792, 458th part of
the distance travelled by light in vaccum in 1
second.

2. Kkilogram: kilogram is the mass of a
platinum - irridium alloy cylinder proto type kept
at Sevres, near Paris.

3. second: One second is the time taken by 9,
192,631, 770 cycles of the radiation from the
hyperfine transition in ceasium - 133 atom, when
unperturbed by external fields.

4.  Kelvin: Thisis 1/273. 16 of the temperature at
the triple point of water measured on
thermodynamic scale.

5.  candela: Candela is the luminous intensity in a

. . 1 2
direction normal to the surface of P
black body at the temperature of freezing platinum at
apressure of 101,325 newton per square metre.

6. ampere: ampere is the current which when
flowing in each of two parallel conductors of
infinite length and negligible cross-section and
placed one metre apart in vaccum causes each
conductor to experience a force exactly
2x107 newton per metre length.

ofa
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mole: mole is the amount of substance of a
system that contains as many elementary entities
as there are atoms in 0.012 kg of carbon - 12.
radian: radian is the angle subtended at the
centre of a circle by an arc whose length is equal
to the radius.

2 7 radian=360°: 1 radian =¥ =57°17'44"
steradian: Thesolid angle subtended atthe centre
of the sphere of radius 1 metre by its surface of area
1 square metre. Solid angle=normal area/r>. Total
solid angle that can be formed at any point in space
or atthe centre ofasphereis 4 7 steradian.

Other conventional units of fundamental
quantities :

Length:

micron = 1() "%, toexpress the size of bacteria,
animal cells etc.,

Angstrom unit =10'%y, to express the
wavelength of light
X-ray unit = 1('3 5, for wavelength of x-rays

Fermi— 1'%, to express the size of nucleus

Light year =946x10"mto express
astronomical distances

parsec =3.26 light years = 3(.84x10"m to
express astronomical distances

Bohrradius = 0.5x10""m

Mass :
Quintal =100 kg
Metric ton = 1000 kg

Atomic mass unit (a.m.u)==1.67x10""" kg

Chandra Shekar Limit = = | 4 times mass of
the sun

Time:
One day = 86400 seconds

Shake = =10® secod

PREFIXES: (or) Abbreviations for multiples
and sub-multiples of 10.

MACRO Prefixes MICRO Prefixes
kilo—» k— 10° milli > m— 103
Mega—» M — 10¢ micro— u# — 10
Giga—» G- 10° nano - n— 10?
Tera— T— 10" pico - p— 1012
Peta— P— 10" femto —» f— 10°
Exa— E— 10" atto »>a— 10718
Zetta— Z — 10% zepto—» z— 10!
Yotta—» Y — 10* yocto —»y— 10
Note: The following are not used in SI system.
deca — 10! deci —» 10!

hecta — 10? centi — 107

RULES FOR WRITING UNITS:

l.

Symbols for a unit named after a scientist should
have a capital letter. eg:N for newton, W for
watt, A for ampere.

Full names of the units,even when they are
named after a scientist should not be written
with a capital letter. Eg: newton, watt, ampere,
metre.

Units should be written either in full or in agreed
symbols only.

Units do not take plural form.

Eg 10kg but not 10 kgs, 20W but not 20
Ws 2Abutnot2As

No full stop or punctuation mark should be
used within or at the end of symbols for units.
Eg: IOW butnot 10W.

DIMENSIONS OF PHYSICAL QUANTITY:
1.Dimensions: Dimensions of a physical quantity are

the powers to which the fundamental units are
to be raised to obtain one unit of that quantity

2.Dimensional Formula : An expression showing

the powers to which the fundamental units are
to be raised to obtain one unit of the derived
quantity is called Dimensional formula of that
quantity.
Dimensional Constants: The physical
quantities which have dimensions and have a
fixed value are called dimensional constants.
Eg  Gravitational Constant (G), Planck's
Constant (h), Universal gas constant (R),
Velocity of light in vacuum (c) etc.,
Dimensionless constants: Dimensionless
quantities are those which do not have
dimensions but have a fixed value.
(a): Dimensionless quantities without units.

Eg  Pure numbers, 7 ,e, Sing,Cos ¢,

tan 4...... etc.,
(b)  Dimensionless quantities with units.

Eg  Angular displacement - radian,
Joule's constant- joule/calorie,
etc.,

Dimensional variables: Dimensional
variables are those physical quantities which
have dimensions and do not have fixed value.
Eg  velocity, acceleration, force, work,
power... etc.

Dimensionaless variables: Dimensionless
variables are those physical quantities which
do not have dimensions and do not have fixed
value.,

Eg  Specific gravity, refractive index,

Coefficient of friction, Poisson's Ratio

etc.,

JR. PHYSICS

UNITS AND DIMENSIONS




PHYSICAL QUANTITIES HAVING SAME

DIMENSIONAL FORMULA:

1.  Distance, Displacement, radius light year
wavelength, radius of gyration (L)

2. Speed, Velocity, Velocity of light (LT ’1)

3. acceleration ,acceleration due to gravity,
intensity of gravitational feild, centripetal
acceleration (LT ’2)

4.  Impulse, Change in momentum (ML T )
Force, Weight, Tension, Thrust (ML T )
Work, Energy, Moment of force or Torque,
Moment of couple (MLzT B )

7.  Force constant, Surface Tension, Spring
constant, Energy per unit area (MT B )

8. Angular momentum, Angular impulse, Plank's
constant (MLZT - )

9.  Angular velocity, Frequency, Velocity gradient,
Decay constant, rate of disintigration (T ')

10.  Stress, Pressure, Modulus of Elasticity, Energy
density (ML’IT ’2)

11. Latent heat, Gravitational potential (LzT "2)

12.  Specific heat, Specific gas constant (LZT ~o! )

13.  Thermal capacity, Entropy, Boltzman constant,
Molar thermal capacity, (MLzT _249_1)

14. Wave number, Power of a lens, Rydberg
constant (L’l)

15. Time,RC, %, JLC(T)

16. Power, Rate of dissipation of energy,
(ML’T)

17. Intensity of sound, Intensity of radiation
(MT7)

18.  Expansion coefficient, Temperature coefficient
of resistance ( g 1)

19. Electric potential, potential difference,
electromotive force ( py7273771)

20. Intensity of magnetic field, Intensity of
magnetization (IL_I)

Principle of homogenity: It states only quantities of
same diemensions can be added subtracted and
equated. Hence in a Physical equation every
term should have same dimensions.

USES OF DIMENSIONAL EQUATIONS:

L

II.

Use: To check the correctness of the given
equation. This use is based on the principle of
homogenity.

Use: To convert one system of units into another

System.

Eg  Thenumerical value of 10 joule in a new
system of units in which the unit of mass is
10gm, unit of length 10cm. and unit of time
10sec. is ---- using since.

since n[M,"L"T 1= n,[M, LT, ]

(M 'L°T )5, =n[M 'L°T]

new system

10[kg x m* x s]=n,[10gm(10cm.)* (10s)]

10[1000grm. x 100°cm’® x 57 ]=n,[10grm x 10°cm’ x 107s7]

III.

~ny, =107
Use: To derive the equeitions showing the relation
between different physical quantities.
Eg When a spherical body falls through a
viscous medium the upward viscous force acting
on it depends upon
1.radius r of the body
2.coefficient of viscosity of the medium and
3.velocity v of the body.since F oc 7 77°v<;
F=kri n vMLT?=k (L)* (ML"'T")" (LT")¢
= MPLeb+e T b (since K has no dimensions)
on comparisionv=1,a-b+c=1,
-b-c=-2
hencea=1,b=1,c=1
e, FornvsF=KmV

LIMITATIONS OF DIMENSIONAL SYSTEM:

1.

Dimensionless quantities cannot be determined
by this method. Constant of proportionality
cannot be determined by this method. They can
be found either by experiment (or) by theory.
This method is not applicable to trigonometric,
logarthmic and exponential functions.

In the case of physical quantities which are
dependent upon more than three physical
quantities, this method will be difficult.

In some cases, the constant of proportionality
also posseses dimensions. In such cases we
cannot use this system.

If one side of equation contains addition or
subtraction of physical quantities, we can not use
this method.
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THE FOLLOWING IS THE LIST OF SOME PHYSICAL QUANTITIES
WITH THEIR FORMULAE AND DIMENSIONAL FORMULAE
SI.No. | Physical Quantity Explanation or Formulae Dimensional C.G.S. Unit | S.1.Unit
Formulae
1. Distance : (Length) L
Displacement ( ) S
Wave Length( 1) A
Radius of gyration (R) |R (M0 L 1] Cm m
Circumference C
Perimeter P
Light year LY
Par-sec Par-sec
2. Mass Measure of inertia [Ml r TOJ gm Kg
_ o total time
3. Period of oscillation, T= No.of oscillations
Time, (M0 T'] s s
Time constant T = Capacity x Resistance
1
4. Frequency Reciprocal of time n = T [MOL‘)T’]] s (hz) hertz ( Hz)
5. Area A=Ixb(or)L? [MOLZTO} cm? ( sq.cm)| m2 ( sg.m)
6. Volume V=_L.b. h. (or) L3 [M°L3T°] cm?® m? (cubic
( cubiccm ) | metre)
Mass M
. D — - 1 7r-30 3 3
7. Density =] (M7 ] gm. cm kg.m
. . M . 17-1770
8. Linear density m 27( Mass per unit length) [M LT } gm.cm’ kg.m
0. Speed (scalar)
) L 01—l
Velocity ( Vector) V= T [M LT } cm s m.s™’!
dv  Change in Velocit
10. Acceleration a=—= £ - z [MOL‘T'ZJ cm s2 m.s=2
dt time
11. Linear Momentum P=MxV [MILIT’IJ gm.cms-! kg.m.s™
12. Impulse J=Ft [MILIT’IJ dyne-s N-s
13. Force F=M.a [M‘L‘T‘z] dyne. newton
(gm cms?) |=(kg.m.s?)
14. Work W=Fx$S
Energy P.E= mgh
1
KE = EMVZ [MILZT‘Z] erg=dyne.cm | joule
Strain energy =newton.m
= %xSﬂ'ﬂmxStrainxvolume ( gm.cmZS'z) ( kg.mZS'z)
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15.

16.

17.

18.

19.

20.

21.

2.

23.

24

25.
26.

7.

28.

29.

30.

Power

Pressure

Stress

Modulus of Elasticity

y,n, k

Strain

Strain energy density

Angular displacement

Angular Velocity

Anuglar acceleration
Angular momentum

Planck's constant

Angular impulse

Torque
Acceleration due to

gravity(g)= gravitational

field strength

Universal gravitational

Constant

Moment of inertia

Velocity gradient

Surface Tension,

Spring Constant

Force Constant

_ Work

P .
time
Force
Area
_ Stress
Strain
€
/
_ Work
" Volume
[
0=—
”
do
ow=—
dt
do d*0
o=—= —
dt dt

L=rxp=rMVSin0

h==
14

Torque x time

r=rxF=rM a Sinf

_F
& M
2
G Fd
MM,
I=MK’
ﬂ
dx
F AE
S=— —
L% M
( Surface energy)
k=L
e

[MleT%]

Dﬂ[?*]

[M°rT°]
M'L'T?
M°LT’
M°LT!
MLT™
M' DT

M' T
M'*T

M'*T>

MLT™

M—1L3T—2

M'I’T°
MOLOT—I

MILOT—Z

erg s

dyne - cm

No Units

erg .cm®

radian

rad.s™

rad s
gm.cm?s™

erg-s
erg-s

dyne-Cm

cm.s?

= [dyne.gm™]

dyne.cm?.gm

or
[gm™ cm?s?]
gm.cm?

571

dyne.cm™’

= erg. cm?

J.S. (or)
Watt

N.m2. (or)

Pascal

J.m3

radian

rad.s™

rad.s?
kg.m?s’

J-S
J.s
N-m

m.s2

[N.kg"]

N.m? kg2

or
[kg'.md.s?]
kg.m?

N.m-"

=J.m?
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31.

32.

33.
34.

35.

36.
B37.

38.
39.

#0.

A1,

12,

3.

4.

U5,

16.

or)

Coefficient of Viscosity

Gravitational Potential

Heat energy

Temperature

Thermal Capacity

Specific heat Capacity

Latent heat (or)

Calorific value

Water Equivalent

Coefficient of Thermal

expansion

Universal gas constant

(for 1 Mole)

Gas constant ( for 1 gram)|”

Boltzman constant

(for 1 Molecule)

Mechanical equivalent of

heat
Coefficient of Thermal

Conductivity

Entropy

Stefan's Constant

B F
! (2]
dx

Work
Mass

energy
@ (or) Kelvin

= pressure x time

LY = Mass x Sp.ht
de

S (or) C=M£9

-2

M
W = MC grms

aorpfory

Al A AV

=156 P ane 7 "vad

v
nT

R

R
Mol.wt

B R
AvagadroNo.

J=

SR

0d
A A0

a0
do

o—_ 28
AAAT 6*

M' LT

M°LT>

M'I’T?
M°I'T 6"

M' T2

MIT? 0!

MOLZT—Z

M'°T°

(0]

ML T60" mof”!

ML T70"'md™

M'L T2

M7’

M'LT>0™

M' T2

MUIT 5

POISE

-2
dyne s cm

erg.gm-’!

Calorie

%c

Cal/°c

Cal/gm/%

Cal.gm-!

gm

OC-1

erg.mol'.oc"

erg.gm’.c’

erg.gm’.c’

erg/Cal

or J/cal

Cal s' cm™ °%c

erg °c”

erg/scm?/°c*

Pa-s

J.Kg™

Joule
Kelvin( K)

J.K?

Jkg' K

J.kg!

kg.

K-1

J.mol" K"

J kg K-

J.K*

molecule

J.S"m' K

orw.m’' K~

J.K*

J/Ism?/K*

W.m2K+
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47.

48.

49.

50.

51.
52.

53.

54.

55.

56.

57.

(or)

58.

59.

60.
61.
62.

63.

Thermal resistance

Temperature gradient

Pressure gradient

Solar constant

Enthalpy
Pole strength

Magnetic Moment

Magnetic intensity (or)

Magnetising field

Intensity of Magnetisation

Magnetic flux

Magnetic induction

field strength

Magnetic permeability

of free space
Magnetic susceptibility

Electric current
Charge ( or) Electricity

Electric dipole moment
Electric field strength (or)

Elec. Intensity

d0  tempxtime

R= -
do Heat
)

(or) R:ﬁ

Change in temp do

length Cd
Change in pressure _ dp
length dl
Energy £

area x time AT

heat .( AQ)
m=1.L(or)

Magnetic Momement
Mag.Length

M=2lm=
Currentx area pole

strength x length of the Magnet

H=—""
4rd

It _E _ Magnetic Moment
vV Volume

o= Bx A

=(magnetic induction x area)

= _ ¢ _ Magnetic flux _F

B
A area il
4z Fd?
Ho =
m,.m,
1
K=—
H

elementary quantity
Q=1IxT Currentx time
P=0xd= Chargex distance

_E_ Force
QO Charge |

M'L*T*K

[0 1]
M'LT?
M'Lrr
M' DT

M°LT’A

M°L’T° 4

M°L'T 4

M°L'T’4

M'I’T? 4™

M'L'T>.47"

M'LT? .47

M7’
M7’ 4.
M°I'T.4
M°I'T.4

M'LT> 4"

ccm

dyne.cm™'

erg.s.cm

Calorie

Oersted

Maxwell

gauss

e.m.u

No. Units

stat amp.
Stat coulomb

Stat.coul-cm

dyne/stat.coul

KSJ-

pascal .m-"

J.S"'.m?2

(W.m2)
Joule

amp-metre

(A.m)

A.m?

A.m?’

Weber ( wb)

tesla (or)

web. m?2

N.A"'.m"

henry.m-!

ampere
Coulomb

coulomb-
met

Nc™
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Electrical flux ( ¢, )

Electric potential (or)

Potential difference

Electrical resistance

Electrical conductance

Specific resistance (or

Resistivity o (or)s

Electrical conductivity

Current density
( Current per unit area

of cross section)

Capacitance

Self (or) Mutual Inductancsg

Electrical permitivity of

free space

Surface density of Charge

Luminous flux

Intensity of illumination (or)

lluminance

Focal Power

Wave number

(Propagation constant)

Rydberg constnat

Electrical Intensity x area
_ Work
Charge
R Pot diff
Current
c-t__ 1
R resistance
_RA
L=

G" Re Sistivity

J = Electrical Intensity x Conductivity]
[ Currentj
or|{—
area
O Charge
"V Potential

dE _ Voltagextime

L= =
( dl j Current
dt
9,9,
& =—"15
C Ax fd?
Charge
area
Light energy
time
i AE  ( Luminious flux
At A4 area
B 1
focal length
- 1
v=—
A
_Z *e'm
8erch’

M'CT>4"

M 1L2T—3A—l

M'IT>47

MTLPT A7

M1L3T73 A72

M—IL—S T3 AZ

M°L?T4

MTLPT* 4

M'I’T?A7

MTLPT A

MOL—2T1A1

M1L2T73

M'0T?

MLT°

ML'T°

M°L'T®

Stat Volt

Stat - Ohm

cm’

cm’

N.m? C

Volt..(V)

Ohm-(Q3)

mho (or)

Siemen (S)

Ohm-m

Ohm-'-m-(

(or)
Siemen/
metre

farad

henry (or)

Weber/amp.

farad/m

C.m?

Lumen

Luman.m-2

(or) Lux.

Dioptre

m-1

m-!
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10.

11.

12.

CONCEPTUAL QUESTIONS

If force F, LengthL and timeT are chosen as
fundamental quantities,the dimensional formula
for Mass is

1I.FLT  2.F'L'T23.F2L?T?4. F'L'T?
If Force F, Mass M and time T are chosen as
fundamental quantities the dimensional formula
for length is

I.FMT 2. FM'T? 3.FL*T? 4.F'L’T?
The velocity of an object varies with time as
V = 4¢ + Bt +C . Taking the unit of time asl
sec and Velocity as ms™, the units of A, B, C
respectively are:

1

-3 -2 - -2 -1 -3
1. ms ,ms ", ms 2. ms ,ms_ ,ms

-1 -1 -1
4. ms ,ms_ ,ms

3. ms™ s ms’z, ms™
The distance travelled by a body in time 't' is
given by x = 4+ bt + > Where x is distance, t is
time a,b and ¢ are constants. the dimesional
formula for a, b and c respectively are :

l. L, 7, L'T? 2,07, LT, L
3.7, LT, L 4. L, L, L

Ifthe displacement S ofabody in time't' is given
by S = 4¢* + Bt* + Ct + D , the dimensions of A are

1. ;73 2. 73 3. '3 4. p

The S.I. Unit of pressure is

1.Newton 2. Nm'  3.pascal 4.poice

1 Pascal=___ C.G.S units (or) dyne Cm™
1

1.10 2. T 3.100 4. 1000

The dimensional formula for strain energy density is
1. M\ 2T 2. M'I2T? 3. M T 4. M'\I2T?
The physical quantities which have the same
dimensions as [T"'] are

1. Frequency and Angular velocity

2. Velocity gradient and radio active disintegration
3. Both 1 and 2

4. Wave number, Rydberg’s constant

The physical quantity having the same
dimensional formula as that of force is
1.weight 2.tension 3.thrust 4.1,2,3
N.m™ is the ST unit of

1. Force constant 2. Spring constant

3. Surface tension 4.1,2and 3

The physical quantities having same dimensions of
energyis

1. Torque 2. Moment of force
3.Moment of couple 4. 1,2, 3

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

The dimension of Mass iz zero in the following
physical quantities.

1. Gravitational potential ~ 2. latent heat

3. Specific heat capcity 4.1,2,3

The Sl unit of aphysical quantity is[J. m?]. The
dimensional formula for that quantity is

1. M2 2. MOT 3. M\ 2T 4. M T
[Jm™?] is the unit of

1. Surface tension 2. Viscosity

3. Strain energy 4. Intensity of energy
[Jm?] may be the unit of

1. Strain energy density

2. Modulus of Elasticity ( y, k, n)

3.Both 1 &2 4. Strain energy

The dimensional formula for potential energy is

1. MAI2T™> 2. M 2T

3. 272 4. pmirrs

The dimensional formula for moment of couple is
L mer 2. mpr?

3. M7 4. MIT?

L, C, and R represent the physical quantities
inductance, capacitance and resistance
respectively. The combinations that have the
dimensions of frequency are

1 R 1
l.a Z'I 3'ﬁ 4.12,&3
The dimension of time in Electrical intensity in
MKSA system is
I.-1 2.-2 3.-3 4.3

I am.uis equal to
1.1.66x 10 g
3.1.66 x 10* g
'POISE'is the

1. C.G.S. unit of Surface tension

2.C.GS. unit of Viscosity

3. M.K.S. unit of Viscosity

4. MLK.S. unit of Surface energy
Thermodynamic temperature of the triple point
of water is

1.0°C 2. 0K 3.-273K 4.273.16K
If'm' is the mass of a body, 'a' is amplitude of
vibration, and '@ ' is the angular frequency,

2.1.66x 107 g
4.1.66x 107 g

1 . .
5 ma’w® has same dimensional formula as

1. Work 2. moment of force

3. energy 4. all the above
Pressure x Volume =
1. Work 2. Power

3. Modulus of Elasticity 4. Pressure.
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26. Thedimensional formula for pressure gradient is
“lp-2 1722
; MLI ZT 5 i M IL_l T_} 39. Kilo watt hour is the unit of
M LT o ML 1. Power 2. Energy
27. If C denotes the capacity and L denotes the o ) ,
inductance, the dimensions 'LC' are same as 3. time 4. Electric current'
that of 40. The angle subtended at the centre of a circle
1. 4oy 2. 07 byan are whpse length is equal to the diameter
3.y 4. g of the.cucle is '
28.  The dimensional formula for Areal velocity is ; ) r;uri;zrilan ipz/;ii?ign
Lomerzr 2 ML 41.  Which of the following is not a unit of time?
3. mrrt A4 ML 1.Meansolarday  2.Lunar Month
29. The dimensignal formula for Magnetic Moment 3. Leap year 4. Light year
ofamagentis 42. The following is not used as the unit of work
Lomerra 2. MrT' A" 1.erg 2. Joule
3mrrat 4 MOLT' 4 3. Electron volt 4. Volt
30.  SI Unit of a physical quantity whose | 43, In the following, the one which has not been
dimensional formulais j;-1727¢ 42 is expressed properly is
1.ohm 2.volt 3.sieman 4. farad stress .
31. [M'L*T3A?]is the dimensional formula of : Cerain Nm
1. Electric resistance 2. Capacity 2. Surface tension = '
3. Electric potential 4. Specific resistance ' "
32.  Magnetic flux and Magnetic induction field 3. Energy =Kgms™ 4. Pressure =y
strength differ in the dimensions of 44.  Thederived unitis
1.Mass 2.Length 3.time 4.12,3 1.Candela 2.mole  3.Kelvin 4.Tesla
33. Linear Momentum and Angular momentum | 45. (Coulomb)’J' canbe the unit of
have the same dimensions in 1. Electric resistence 2. Electric energy 3
1.Massand length 2. Length and time Electric capacity 4. Electric power
3. Mass and time 4.Mass, lengthand time | 46.  SIunitof Coefficient of viscosity is
34. Impulse and Angular velocity have the same 1. Pascal s™ 2. Pascal -s
dimensionsin 3. N/m?/unit velocity
1.Mass 2.Length 3.Time 4. N/m/unit velocity gradient
4. Mass, length and time 47. Siemen is the STunit of
35. IfCisthe capcity, V is the potential difference, 1. Electricresistance 2. Electric resistivity
the energy stored in a capcitor is given by 3. Electric conductivity 4.Electric conductance
| 48. Read the following statements carefully and pick
E= B CV*. The dimension of time in c1? is out the correct choice of answer.
1.2 22 31 4 - A: Suscept_ibility i_s expressed as Am™
36. IfListheinductance, 'i'is current in the circuit, ll?’zixvliéslgcr(l) ifcftlgztlzzgizsfg asJA?
Ly has the dimensions of 2.Ais wrong but B is correct.
2 3.Both A and B are wrong
1. Work 2. Power 3.Pressure 4. Force 4 Both A and B are correct.
37. The physical quantity having dimensions 2in | 49 Readthe following statements carefully and pick
lengthis ‘ out the correct choice of answer.
1. Power 2. Acceleration A :Electromotive force is expressed in newtons.
3. Force coqstant 4, S_tress . B: Electric intensity is expressed in VC!
38. Inthe following, the one which is not a physical 1. Both A and B are correct
quantityis 2. Both A and B are wrong
1. Power 2.Momentum 3.Als correct but B is wrong
3. Latent heat 4. radian 4. Ais wrong but B is correct
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50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

The following does not give the unit of energy
1. watt second 2. Kilowatt hour
3.newton meter 4. pascal metre

1 fermi is equal to

1.10% m 2. 10 micron

3. 10°A° 4.1,2,3

Ifnis the numeric, U is the name of the unit, then
1 1

l.naU 2.”“5 3.’10!F411()5U2

"Impulse per unitarea " has same dimensions as
that of

1.coefficient of viscosity 2. surface tension

3. bulk modulus 4. gravitational potential
The following pair does not have same
dimensions

1. Pressure, Modulus of Elasticity

2. Angular velocity, velocity gradient

3. Surface tension and force constant

4. Impulse and torque

If « isthe permeability and e is the permittivity

1
then —\/ﬂ—e isequal to

1. Speed of sound

2. Speed of light in vacuum

3. Speed of sound in medium

4. Speed of light in medium

The following is a unitless and dimensionless
quantity

1. Angle 2. Solid angle

3. Mechanical equivalent of heat

4. Refractive index.

The unitless quantity is

1. Velocity gradient 2. Pressure gradiant

3. displacement gradient

4. force gradient

The one which is not a dimensionless quantity is
1. Moment of Momentum 2. Moment of force
3. Moment of inertia 4.1,2&3

If the unit of tension is divided by the unit of
Surface tension the derived unit will be same as

that of
l.mass 2.length 3.area  4.work
Attometer means

1. An instrument used to measure gradient

2. An insturment used to measure the altitude
3. 10" metre 4.10'® metre

N m s is the unit of
1. Pressure

3. Potential

2. Power
4. Pressure gradient

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

{Permeability

Permittivity } will have the dimensions of :

1. MOIOTO 4° 2. M2I2T* 4

3. M2IAT 47 4'M72L74T6A4

One second is defined more accurately as
1.1650763.73 periods of Krypton clock
2.652189.63 periods of Krypton clolck
3.1650763.73 periods of Caesium clock
4.9,192,631,770 periods of Caesium clock
The number of micron in 1 metre is

1.10 2.10° 3. 108 4.10°
Stefan's constant has the unit as
1.JS!'m?k* 2.Kgs3k?
3.wm?k* 4. N.m.s?k*

Which one of'the following is not measured in
the units of Energy

1. (Couple) x (angle turned through)

2. Moment of inertia x (angular velocity)?

3. Force x distance 4. impulse x time

If the ratio of fundamental units in two systems
is 1 :3, then the ratio of momenta in the two
systems is

1. 1:3 2.1:9 3.1:227  4.3:1

An example to define length in the form of time
ataplaceis

1. Wrist watch

2. Linear expansion of iron rod

3. Frequency of ripples on the surface of water
4. Seconds pendulum

The one which is not the unit of length is

1. Angstrom unit 2. micron

3. Parsecond 4. Steradian

The physical quantity having the same
dimensional formula as that of entropy is :

1. Latent heat 2. Thermal capcity

3. Heat 4. Specific heat
JS is the unit of
1. Energy 2. Angular Momentum

3. Momentum 4. Power

Which of'the following cannot be expressed as
dyne cm™?

1. Pressure

3. Longitudinal strain
4.Young's Modulus of Elasticity

2. Longitudinal stress

. L . .
The ratio 2 [ L:inductance R :ressistance]

has the dimensions of :
1. Velocity 2. Acceleration
3.time 4. Force
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74. The physical quantity that has the same 31.1 32,2 33.3 34.3 35.1
i 36.1 37.1 38.4 39.2 40.2
dimensions as ’/E is 41.4 42,4 43.3 44.4 45.3
. . 46.2 47.4 48.2 49.2 50.4
1. mass 2.time 3.length 4. velocity 51. 4 52.2 531 54. 4 55 4
75.  Thedimension oflengthin electrical resistance is 56.4 57.3 584 59.2 604
1.2 2.1 3.-2 4. -1 61.2  62.3 63.4 643 65.3
76. The equation which is dimensionally correct 66.4 67.1 68.4 69.4 70.2
among the following is 71.2 72.3  73.3 742 751
l. Veusat® 2. S =ut+at 76.3 77.4 78.1 79.3 80.4
3 s 81.2 82.3 83.4 84.1 85.1
. S=ut+at 4.t:S+av 86. 1
77. The unit of electrical parameter whose '
dimensional formulais M L>T"! Q'z is NUMERICAL QUESTIONS
l.volt 2.siemen 3.ampere  4.ohm LEVEL-1
78. If mis the mass of drop of a liquid of radius 'r' The surface tension of a liquid in CGS system
mg , ) _ is 45 dyne cm. Its value in SI system in is
then = has the same dimensions of : 1 4.5 Nm! 2 0.045 Nm'!
1. Surface tension 2. tension 3. 0.0045 Nm™ 4. 0.45 Nm
3. Young's Modulus 4. Coefficient of viscosity The value of universal gravitational cosntant G
. in CGS systemis 6.67x107* dyne ¢? gm?. Its
79. The quantity 2% he has the dimensions of value in SI system in is
1.6.67x10"" Nm? kg?
Loyer? 2o e 3. o't 4 MmO 2.6.67x10°Nm? kg>
80. Theunit of atmospheric pressure is : 3.6.67x10"° Nm? kg?
l.metre 2.kgwt 3.gm.cm? 4. bar 4.6.67x10° Nm? kg
81. Theratio between pico and giga is Ifthe unit of length is doubled and that of mass
1.10* 2.10* 3.10"  4.10° and time is halved, the unit of energy will be :
82. 1 Micron = ----nanometer 1. doubled 2.4 times 3.8times 4.same
1.10° 2.101° 3.10° 4.10° The dimensions of'a' in Vanderwaal's equation
83.  Which of the following has smallest value? u
1.Peta 2femto 3.Yotta 4.Yocto (l’ + WJ(V —b)=RT is(V-volume, P-Pressure,
84.  henry 1§ the unit of . R-Universal gas constant, T- Temperature)
1. Selfinductance (or) Mutual inductance 1 agiram2D o irsma3 aropsmo 4 0560
2.em.f  3.capacity 4.Conductivity MLT S MLTC S MILT M LT
e -capacity . The velocity of a freely falling body in a resisting
85. E, m,J and g denote energy mass, angular p
momentum and gravitational constant medium at any time 't'is given by ¥ = B[1-e"]
. . . EJ’ The dimensions of 'A 'are
respectively. Then the dimensions of g7 are L > [T 3 LT 4 LT
same as that of The velocity of sound in air (V) pressure ( P)
l.angle 2length 3.mass  4.time and density of air (d) are related as Ve p*d”* .
86. 1Kilo watt houris equal to ---- eV The values of x and y respectively are
1.2.25x 10% 2.3.6x 10" q {1 {1 {1
3.1.6 X 10" 4.2.25 X 10® Lis 2-5.-53 5.5 4 373
Y The mass (M) of a stone that can be moved by
1.4 ) 3] 4.1 53 water currenj[ depends upon velocity 'Y' of the
stream, density of water d and acceleration due
6.3 7.1 8.3 93 10.4 to gravity 'g' . The relation between the mass
11.4 124 13.4 14.2 151 o
16.3 17.3  18.2 19.4 20.3 andvelocityls
21.1 22,2 23.4 244 251 1. Mav® 2. MaV® 3. Mal 4. MalV
26.2  27.1 28.3 29.1 30.4 d’
JR. PHYSICS 12 UNITS AND DIMENSIONS




10.

I1.

12.

13.

14.

15.

The period of oscillation of a simple pendulum
is expected to depend upon the length of the
pendulum (7 ), and acceleration due to gravity
(g). The constant of proportionality is2 = .
ThenT=

E 2rg

l
2. 27z\/g 3 2”\F 4,
g / g /

The velocity of a body is expressed as
V = g°Mm"Rc where G is gravitational
constant. M is mass, R is radius. The values of
exponents a, b and c are :

1.

> >

2.1,1,1

N | —

3.

N[—= =
N[—= =

1 1
'3 4.1,1,5

E

. 2mgl*
The value of x in the formula Y = 5 bi where
e

m is the mass, 'g' is acceleration due to gravity,
1 is the length, 'b' is the breadth, ‘t’ is the
thickness and e is the extension and Y is
Young's Modulus is

1.3 2.2 3.1 4.4

The frequency 'n' of transverse waves in a string
oflength ; and mas per unit length m, under a
tension T is given by n= /7%, wherek is
dimensionless. Then the values of a, b, ¢, are

If the couple per unit twist C is related to the
rigidity modulus 'n', radius of the wire ' and
length of the wire '; ' according to the equation
C = kn*r’17. Where k is dimensionless
constant, the values of x, y and z respectively
are:

L.1,I,1  2.24,1 3.1,-4,2 4.1,4,-1
The value of density of mercury in CGS system
is 13.56 gm cm? . Its value is SI system is
1.135.6 kg. m? 2.13.56 kg m?
3.1.356 kg m? 4.13560 kg m?

The viscosity of a liquid is 0.85 kg m's!" Its
value in CGS system is

1.8.5gmcm's! 2.85gmem's’!
3.0.85gmem!'s’ 4.0.085 gmcm's™!
Young's modulus of steel is 19 x 10" Nm™, Its
value in dyne cm? is

1.19x 10" 2.19x 10"

3.19x 10" 4.19x 10%

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

If minute is the unit of time, 10 ms? is the unit of
acceleration and 100 kg is the unit of mass, the
new unit of work in joule is

1.10° 2.10¢ 3.6x10° 4.36x 10°
Ifthe unit of force is I000N and unit of pressure
is 40 pascal, the unit of length is

1.50cm 2.0.05m 3.05m 4.5m

The magnitude of force is 100 N. What will be
its value if the units of mass and time are doubled
and that of length is halved?

[.25N 2.100N 3200N 4.400N
The value of g is 9.8 ms™. Its value in a new
system in which the unit of length is kilometre
and that of time 1 minute is

1.35.3 Km minute?2. 3.53 Km minute
3.353 Km minute? 4. 0.353 Km minute

If force ‘F’, acceleration 'A' and time 'T' are
taken as fundamental quantities then the
dimensions of energy are :

1. 221 2. FAT* 3. g7 4. pyip!
If kg, meter and minute are taken as the units of
mass, length and time then the numerical value
of force of 1000 dyne is

1.300 units 2.3600 units

3.0.36 units 4.36 units

If the unit of mass is %kg and that of length is

2m and the unit of time is one second, the unit of
pressure is

1.2 pascal 2. 0.5 pascal

3.0.25 pascal 4.1.0 pascal

A motor pumps water at the rate of V m? per
second, against a pressure P Nm?2. The power
of the motor in watt is

P 4
LPV 2. 3.5 4(r-p)

Ifthe fundamental units of length, mass and time
are halved, the unit of momentum will be

1. doubled 2 halved

3.same 4. four times

Ifthe fundamental units of length, mass and time
are doubled, the unit of force will be

1. doubled 2. halved

3. same 4. four times

If pressure 'p' depends upon velocity'v' and
density 'd', the relationship between p, vand d is

1. pavd 2. pavid
V3 V2
3.pa; 4.pa?
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27.  Ifthe units of length and force are increased by | 38.  The Vander waal's equation forideal gasis given
four times the unit of energy will be increased by a .

1.16%  2.1600% 3.15% 4.400% by (P*ﬁj(”—b) =RT where P is pressure,

28 Ifthe magnltude OfmaSS iS 1 kg that Oftime iS 1 V is Volume a and b are ConstantS, R is
minute and that of acceleration due to gravity is universal gas constant and T is absolute
10 ms?, the magnitude of energy in joule _ ) a
1.3.6x10° 72.36x10° temperature. Then the dimensions of 3 are
3.3.6x10° 4.10 same as that of

29. The dimensions of 'k' in the relation V = k avt 1. Force 2. Momentum
(where V is the volume of a liquid passing 3. Energzr . 4. Power

e oy 39. 1MeV =---joule
through any point in time t, 'a' is area of cross 1. 106 2 1.6x 103
section, v is the velocity of the liquid) is 3 1.6x 10 4.3.6x 10°
Lover 2ot 3o Mot 4 mor'r° 40. Velocity of waves on water is given by

(Mass)’ (radius )’ i V =KgA" where g is acceleration due to

30.  IF (force)* = (ime period) the value of x is gravity, 1 the wave length and K is a constant.
11 ) 33 4.4 The values of aand b are

31. Ifthe unit of length is quadrupled and that of 1‘_15 LY l’ 2 3.2.2 4_1,1

; ; ; 2 2 2 ’ 2°2
force is doubled, the unit of power increases to L . e
- times 41. The position of particle at any time 't' is given
1.8 2.4 3.2 4.16 by .
32. Ifthe unit of force is 5 N and that of length is S(t)==[1-¢*'] where a>0 and ¥, is
. .. . a
10m, the unit of energy in joule is constant  velocity. The dimensions of o are
1.0.5 2.50 3.2 4.15 1. T 2 T 3LITY 41T

33.  The period of oscillation 'T' of a loaded spring | 42.  IfJand E represent the angular momentum and
depends upon the mass ofload 'M' and force costant . o g
K ofthe spring. Ifthe constant of proportionality is rotational kinetic energy of a body, ——
2 z ,the dimensional formula for T'is represents the following physical qunatity.

M K 1. Moment of couple 2. Moment of force
1L.T=2r- 2.T=2r—~ 3.Moment of inertia 4. Force
I m KEY
3-T=2ﬂJ% 4-T=2ﬂJ; .2 21 33 42 52

34. Theacceleration of a particle moving along the ?l 42 Z2 1 4 %34 ?41 ! %(5) %
mr@mference of a 01rcl'e depends upon the 1 6: 4 17: 4 18: ) 19: 1 20: )
uniform speed ‘v’ andradius't'. If ¢ o v*r* the 21.4 22.3 231 24.2 253
values of x and y are 26.2 27.3 281 29.4 30.2
1.2,2 22,1 3.1,1 4.2, -1 31.1 32,2 33.4 34.4 354

35. Ifthe centrifugal force on a body moving on the 36.2 37.3  38.3 39.2 40.4
circumference of a circle is related to the mass 412 42.3

. ) : . LEVEL-1I
M, velocity V and radius of the circular orbit r . M . .

_ 1.  Theequation which is dimensionally consistent
as Fa M“V're, the values of a, b and ¢ in the following is Where S = distance
respectively are travelled by a body in n™ second,

.1,1,2 21,2,1 3.1,2,2 4.1,2,-1 u=initial velocity a=acceleration

36. Iftheunitofforceis 12 N, that of length is 3 m T =_t1me period r=radius of the orbit
and that of time is 4 s, the unit of mass in new M= Mass of the sun
systemn is (C}wlrii\\;[esrsal igrayltatlonil)l constant.
1.64Kg 2.64ke 3.640 Kg 4. 128 Kg d;densit;e ocity  F=pressure.

37. Thefinal velocity of a particle falling freely under | —
gravity is given by 7? —u* = 2gx where x is the 1. §, = ”+a(”—§j 2.T= 4(7;\;
distance covered. If v = 18 kmph.
g=1000cm s?, x =120 cm then u = ----ms"! 3.C= \/E 4.1,2,3
1.24 212 3.1 4.0.1 d
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10.

Ifthe units of velocity of light 'C', Gravitational
constant 'G' and Planck's Constant 'h' are taken
as fundamental units, the dimensional formula for
Mass in the new system will be :

.[CGh] 2. [ci’a'?hﬂ

3‘[C7G7h7} 4-[C2G2h2]

If'the units of mass, time and length are 100 g,
20 cm and 1 minute respectively the equivalent
energy for 1000 erg in the new system will be
1.90 2.900 3.2x10° 4.300
Certain amount of energy is measured as 400
units. Ifthe fundamental units of length, mass and
time, each are doubled the magnitude of the same
energy in the new system will be ---units.

1.200 2.400 3. 800 4. 600
The viscous force F acting on a rain drop of
radius 'a’ falling through air of coefficient of
viscosity '77' with terminal velocity V is given by
Fa n*a’v* . Then the values of x, y and z are
1.-1,2,3 2.-1,-1,-1 3.1,23 4.1,1,1
The following equation is dimensionally correct.
1. pressure = Energy per unit area

2. pressure = Energy per unit volume

3. pressure = Force per unit volume

4. pressure = Momentum per unit volume per
unittime

If'Muscular strength' times 'Speed' is equal to
power, then dimensional formula for' Muscular
strength'is

1.MLT 2-MLT’2 3. MIPT ™ 4, MI'T™
The ST unit of a physical quantity having the
dimensional formulaof 37972 47!

l.tesla  2.weber 3.amp meter4.amp m?
The work done ‘w’ by a body varies with

displacement 'X' as = 4x+ —. The
(c—x)

dimensional formula for'B'is.

Loyezr 20 merr? 3. mer? 4 mrr

B C . . .
u=A+ FRIFFRS dimensionally correct. The

dimensions of A, B and C respectively are
(u,A, B, C are constants)

1. No dimensions, L, L?
2.L?,Nodimensions, L

3.L, L’,No dimensions

4.L, L, No dimensions

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

: : x
In the equation »y=4Sin [kf—z}, the

dimensional formula fork is

Loperr 20 p0r0r° 3. M1 4 M7
If'R'is Rydberg constant, h is Planck's constant,
C is velocity of light, Rhc has the same
dimensional formula as that of

1. Energy 2. Force

3. Angular momentum 4. Power

The units of force, velocity and energy are 100
dyne, 10 cm s and 500 erg respectively. The
units of mass, length and time are
1.5g,5cm,5s 2.5g,5cm,0.5s
3.05g,5cm, 5 s 4.5g,0.5cm,5s

The height of Mercury barometer is 76 cm and
density of Mercury is 13.6 g/cc. The
corresponding height of water barometer is SI

system is
1.10.336 m 2.103.36 m
3.55m 4.1.0336 m

A certain physical quantity is calculated from the

formula x= %(dz —b*)h where h, a and b, all

are lengths. Thenxis:

1. velocity 2.acceleration

3.area 4.volume

If the unit of length is 5 cm and unit of mass is
20g, then the density of a substance which is 8
g/cc in the new system is

1. 80 units 2.40units 3. 50 units 4.100 units
A certain amount of energy is measured as 500
units. Ifthe fundamental units of length, Mass
and time each are doubled then the magnitude
of energy in new system will be

1. 1000 units 2.250 units

3.500 units 4.2000 units

The value of g=9.8 m s2. Its value in Km hr? is.
1.278326 2. 15376 3.227004 4.127008
The following pair does not have the same
dimensions

1. Moment of inertia and Torque

2. Linear Momentum and impulse

3. Angular Momentum and Plank's constant
4. Work and internal energy

—aV

The pressure of a gas p = %.e[vj .If Vbe

the volume of gas, R be the universal gas constant
and T be the absolute temperature. The
dimensional formula of'a' is same as that of
1.V 2.p 3.T 4.R
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ifthe velocity V', the kinetic energy 'k' and time
"T' are taken as fundamental quantities the
dimensional formula of surface tension is.

L. xvr? 2. ky2r?

3‘K2V2T72 4 KZV—2T72

The power of a motor is 1600 watt. If the unit of
mass is doubled and units of length and time are
halved, the power of the motor in new system is
1.400 units 2. 6400 units

3.3200 units 4.4800 units

Ifthe unit of work is 100 joule, the unit of power
is 1 kilo watt, the unit of time in second is

1. 10! 2.10 3.102 4.10°

If the fundamental units in the systems of
measurement are in the ratio 2 : 3, then the units of
surface tension in the system will be in the ratio of
1.2:3  2.3:2 3.4:9 4.9:4
The ratio of ST unit to the CGS unit of planck's
constant is
1.10:1  2.10*:1

3.10:1 4.1:1

P
IfPispressure, o isthe density then > has the

same dimensions of :

1. Force per unit Mass

2. Energy per unit Mass

3. Power per unit velocity

4.relative density

Hydrostatic pressure ‘P’ varies with

. A
displacement 'x'as P = Elog(sz + c) where A,

B and C are constants. The dimensional formula
for'A'is.

Loy 2oper 3 mrr? 4 M0
The velocity 'V' of a particle varies with distance
'x" and time 't' as V = 4sin Bx.cos Ct when A,

AB .
B, C are constants, then — will have the

C
dimensions of
1.velocity 2. acceleration
3. pressure 4. strain

If'the unit of velocity is equal to the velocity of
light and acceleration is 10 ms?, the unit of time is
1.3x10"s 2.3x107s
3.3x10%s 4.3x10*s

Ifthe unit of force is 1 KN unit of length is 1 km
and unit of time is 100 s in a new system, then
the new unit of mass is
1.1000 kg

3.10,000 kg

2. 1kg
4.100 kg

31.

32.

If the unit of force is 4 N unit of length is 4 m

. .1 .
and unit of mass is 7 kg in a new system, then

the new unit of velocity is
1.8ms! 2.16ms' 3.4ms' 4.1ms’!
The thrust developed by a rocket motor is given

by F =mV + A(R, - P,) where mis the mass, V

is the velocity of gas A is area of cross section
ofthenozzle. P , P, are pressures of the exhaust
gas and surrounding atmosphere. Then this
equation is

1. dimensionally correct

2. dimensionally wrong

3. some times correct and some times wrong
4. algebrically correct

KEY

1.4 2.3 3.1 4.3 5.4
6.2 7.2 8.1 9.2 10.1
1.1 12.1 13.2 141 15.4
16.3 17.2 184 19.1 20.2
21.2 22,2 23.1 242 251
26,2 27.4 28.4 29.1 30.3
3.1 32.2

HINTS
M o C°.G".h°

a

ML =K (277) (M7 272 (M 2T

= MILOTO — M*b+c 'La+3b+2c.T7a72bfc

co=b+e=1-(1) a+3b+2¢=0--(2)
-a-2b-c=0--"--- (3)
. . 1 1 1
Solving above equations a = 5 b= 5 =5

1 1 1
M—{CzG 2.h2}

M,=2m, L, =2L, T,=2T,

400 kg. m2s? = n, X 2kg><(2m)2 ><(2s)72
=n, ><2><4><lkg.m2s’2;
n, = @ =200
. 2
Fa n*.a’ v

n

M'IT = k.(ML“T“).(L‘) .(LIT“)Z

M1L1T72 — Mx.foerJrz 'fofz

X=13 i (D)
X+y+tz=-1..... 2)= -l1+ytz=1
Xx-z=-2..03) YFZ 2 4)
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2
m S
From3 &4 y+z=2; -1-z=-2; 18. 9.8 ms? =n, kmhr?; nz=9-8XEX(ﬁj
z=1
1+v+ 1= = )
From2 -l+y+1=l'y=1 98— x( ! J = 28 3600%3600
x=1;,y=1;z=1 1000 \ 3600 1000
7. Muscle x speed = power = 127008
— FxV=Power - Muscle = Force. -
B 20. P=——2e® ;22— Number
9 W = Ax +t— v—>b RT
' (c—x)
. . N RT MILZT—Z
Since x is displacement, C must be av=RT = 4= a=———
displacement.
, a=M'L"T? = P (Pressure)
(c—x) =TI .
21. Surfacetension (S) o Vk'T* a=-2
inWﬁMleT*Z M'T? :(LIT—I)”'(MILZT—Z)]’ T b=1
(c—x
= b ra+2b mr—a-2b+c — _
B— M'IPT2I = M'I‘T™ M°.L7°T c=-2
finda, b, c
12. RhC.=r" mrT'LT" o)
= m'’1* = Energy
13. F= m'C'rt? = 100 dynes --------- (1) po M
V=712 10 gpg -mmmmmeneneees ) o
E = ypr? =500 ergs-------------- 3) Q_&(gj [1]
E R M\ L T,
—=L=5cm
F 1Y
L L 5 =2 Ej 2
S S _T7=2205
vV LT 10 p,=4p,
F 100 ) o
M= L7 5x(0.5)° =5gm since unit is increased by a factor 4 the number
Work
14.  hd =hd, 23. Power= —;
time
h dy. =h,d ; =
Mercury X Merc w w9 76>< 136 hw Xl ) WOI"k 100 1 .
= h,=1033.6cm=10.336m time=" =000 10 0 °
T T —9.7- : _n.
15. x:g(az—bz).h a,b,h — are Lengths. 24 Ll =2:3; MM, =2:3
T:T,=2:3 Surface tension=S = /172
s x=L.L=1I = Volume. .
. S, _M, (T, 3. (3) 3.2 2
16. 8gmcm?=n, [(ZOgm)x(Scm) ] s, M, \T = 33 TF T3
m Cm™ 1 =8:5 =3:2
m=8x B gL x125 =50 12
& (SCm) 20 cgs  gm.cm’s” 1 1 >
25 51T Tkgmist 1000 107 0
L _2Mx(an)' x(21)" ‘ g
U M LT S0 :cgs=10":1
U,=2U, Since the unitis doubled. 27. Bx’+c=Constan: Ixb=[L]Ixb=[L]
Magnitude will be halved. 4
W, = BN =250 Units.
B=L?; A= M'L'T2L? =[M'L°T]
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28. V= 4 Sin Bx. Cos CT 5. Therate of flow of a liquid Q through a capillary
IT'=4 B=L'; C=T" tube depends upon the pressure gradient,
4B DT I (P/1), radius of the capillary (r) and coefficient
- T’i =ML'T viscosity h and constant of proportionality is p/

8. The equation for the rate of flow of the liquid

29. VvV =3x10"ms™ a=10m s™; S

’ Qis given by
8
a=V o V30 sy zpr’ zpr'
T a 1. 9= 2.0=
8nl 8nl
30 p=Mm'LT?
_ 8nl
= F_2 = K.N - = 1000 kg'm's ’ 3- Q = %~pr2-772 l 4- T r4
LT?  Kmx(100s)” 1000 m.10 s P
o'k 6.  The number of particles crossing unit area
- perpendicular to X-axis in unit time is given by

31. F=ma; a—izél‘—Nzléms’2 (n,—n,)

M Zkg N=-D (52— where », and », are number of
L g L_4_1 particles per unit volume for the value of x meant
12 2 o —= = — — = . . .
LT =16ms™ 572 =107 16 16 4’ to x,and x,, D is the diffusion constant. The
1 1 1Y 1 dimensions of D are

T ==s Velocity= LT = 4{5) =4x2=8ms I.LT'"  2.L*T' 3.LT 4.L'T
7.  The frequency 'n' of a vibrating string depends
LEVEL -111 upon its length ';' linear density 'm' and tension

1. Two phygcal quantities are represqnted byPand 'T'in the string. The equation for the frequency of
Q.The d1mens19ns ofthe1rp rOdl_lc‘[.ls MLTT the string is (given the constnat of proportionality
and the dimensions of their ratio is ;. Then P as 1/2)
and Q respectively are
1. Magnetic flux and Torque acting on a Magnet. | n 1T 5 e 1 [m
2. Torque and Magnetic flux. - 2A\m ENT
3. Magnetic Moment and Polestrength . ;

4. Magnetic Moment and Magnetic permeability. 3. n=—ATm 4, n= —.\/z

2. A gas bubble from an explosion under water 2 2\m
oscillates with a period 'T' proportional to | 8.  Ifkinetic energy 'K, velocity 'v'and time 'T" are
p“d"E° where p is static pressure, d is density '
of water, E is the total energy of the explosion chosen as the fundamental units, the formula for
The values ofa, b and ¢ respectively are: surface tension S=
22 > 11 | YT v? AKT® , AK

"6 273 6°2°3 | 4K CAKTT TV TV
51 1 15 -1 9. The formula for the capacity of a condenser is
623 276" 3 _ A .
3. Iftheunitof poweris 1 million erg per minute, givenby €= d when A is the area of each plate
the unit of force is 1000 dyne and that of time is and d is the distance between the plates. Then
0% the unit of mass in the new system is the dimensions of missing quantity is
l. e=M7'L"T'4* 2. e=M''T*47
1.6g 2.60g 3.106g 4.1¢g <o <o
_ag-lp3ma 42 _ags-ly-2m4 42

4.  Intheformula x =3yz?, xand > have dimensions 3. e=M"LT'4 4 e=MTLT'A
of capacitence and magnetic induction field 10.  Asmallsteelball of radiusris allowed to fall under
strength respectively. The dimensions of y in gravity through a column of viscous liquid of
MKSQ system are coefficient 7. After some time the velocity of the
1. MoLT40 2. M2LTQ? ball attains a constant value known as terminal
3. MOLT O 4. M2TQ velocity, ¥, . The terminal velocity depends on

mass of the ball 'm', coefficient of viscosity '7",
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the radius of the ball 'r' and acceleration due to T is relaxation time m and is mass of electron.
gravity g. The relationship between terminal The dimensional formula for & is
velocity and other factors given s : L.y 127 42 2. M'IPT A4
3. MRTI4 4.y 278 42
mg nr mgr
1. re F 2. Ve m_g 3.V,a nrmg 4. Vi T KEY
11.  IfPrepresents radiation pressure 'C' represents 1.1 2.2 3.1 4.1 5.2
speed of light and Q represents radiation energy 2 7.1 8.4 9.1 10.1
striking a unit area per second then non-zero 12.2 13.3 14.2 15.2
integers x, y and z such that p*Q’.C*is 17. 1
dimensionless are :
l.x=1,y=1,z=-1 2.x=1,y=-1,z=1 HINTS
3.x=-l,y=l,z=1 4.x=1,y=1,z=1 PxQ=M’L'T*" ------ (1)
12.  Theunitof Massis « kg. The unitoflengthis S P
-
metre and the unit of time is  second. The ézl """" (2)
magnitude of calorie in the new system is [1 , R
calorie=4.2 Joules] 2= Pz ZA/{I L;{ - q
1. 424° B7y* new units = P=METI (Magnatic flux)
2.4.2 o' p?y* new units 142 = @ =M°L'T"  Q=MLT" (Torque)
a b e
3. o' p7y* new units 2 Labdk
Lo MLT =(M'L T2 (ML) (M T
4. 759 By new units atbtc=0
87, ke ' . ' -a-3b-2c=0 -2a-2c=-1
13. T s a dimensionless quantity, ' 5 1 1
Solving we get a=—; b=5 ;oe=3
g, -permittivity of free space. K - energy;
Q - charge. Then the dimensions of x are. 3. Map'F'I
1. MLT2 2. NILT"1 3. MLT® 4 N[L'I'T'1 M'IT® = (MleT-s )" .(MILIT—Z )” T*
14. IfFisthe force, # isthe permeability, H is the
intensity of magnetic field and i is the electric a+b=1--(1)
- 2a+b=0 --(2)
current, then E has the dimensions of 3a-2b+c=0--(3)
. B i = - 1 . = . = . -1 . 2 .
l.mass 2.length 3.time  4.energy y sovitig @ 2b=2; =l M=pELT
15.  Ifthe period of vibration of a tuning fork depends V= F'r  (1000) 1
upon the density 'd' Young's modulus of the p T 10° 10
material 'y' and the length of the spring 'L' then 60
time period T is proportional to (I.1.T) 60
3= 10°x—x107" =
1. Ldzy% Z'M%.y_% 3'L.d%.y% 4, L.d73.y73 = XIO(’ * 6g
16. A quantity x is defined by the equation x =3¢5>. 4. x=3yz*
where C is capacitance in farad, B represents X Capacitance
magnetic induction field strength in tesla. The Y T (Induction field Strength)’
dimensions of x are
1.y 2. prer? 3. a4 o N M7LT'P i MO LT
17. The electrical conductivity,s is given by (M'LT?1)
_ nez.T h . 1 b ff Q
o = = —where n is equal to number of free but I= Z = M7 LT 0
electrons per cubic meter. C is charge on electron
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RO NEW MODEL QUESTIONS
5. Qe (7} A (i) True or False Questions
1.  Consider the following two statements A and B
ot (MOT2Y e and identify the correct answer.
Lr= k'( J L '(M Lr ) A) The size (u) of the unit of physical quantity and
its numerical magnitude (n) are related to each other
MOLT™ = ML=t by the relation nu = constant
a+e=0---(1) Da+b-c=3---(2) B) The choice of mass, length and time as funda-
YRS D (3) mental quantities is not unique.
from 1 & 3 addinga=1; A i_s true but B @s false
from 1C = -1 g; g liﬁe blétf; 1S fz;lse
) _ _ oth A and B are true
from2;-2()+ (D=3 b=4 4) Both A and B are false
0 (Ejl s 0=F prt 2. Consider the following two statements A and B
1) 8 7l and identify the correct answer.
A) The MKS system is a coherent system of units
6 D= N(x-—x)_ N”’;’ber Xi} -[r] B) In SI, joule is the unit for all forms of energy
' ny,—n rr L 1) Ais true but B is false
7. n oo Lm T 2)Bistrue but Ais false
3) Both A and B are true
oo (MY 4) Both A and B are false
MELT=kE (Tj 4 3. Consider the following two statements A and B
and identify the correct answer.
Proceed ( Putk = l) A) Two quantities which are to be added must
2 have the same dimensions
10. V, =(@2/9)r’g(r-d)/h =2/91’g/h B) Two quantities which are to be multiplied must
xm/V hve the same dimensions.
1) Ais true but B is false
=2/9 r2g/h x m/(4/3pr?); 2) Bistrue but A is false
V. umg/hr 3) Both A and B are true
™ 4) Both A and B are false
1. pPoc=-mrr 4.  Consider the following two statements A and B.
SN Identify the correct answer.
(ML'T?) (%J LTy =0 &
A) The quantity is dimension less
12. 1Cal=42J=42Kg m?S? € ch
= mxakg(pmy (rs)° b o N
. B) m has the dimensions of velocity and is
n, =4.2x « B nurne;n'cally equal' of velocity Of light. '
1)Aistruebut B is false 2) B is true but Ais false
=420 7y’ 3) Both A and B are true 4) Both A and B are false
St ek 5. Choose the correct statements (s) from the given
13. 2 M°L'T’ =1 statements.
© I. The proportionality constant in an equation can
272 R be obtained by dimensional analysis.
= MLT II. The equation can be derived by dimensional
method.
x=[M"LT"] I11. The equation cannot be derived by dimensional
a4 method.
[ Qe =m"L7T"1 IV. The eqaution can be derived with dimensionl
k=energy y/'p’r] analysis.
1) Only Il is correct  2) Only Iland Il are correct
3) Only II, Il nd IV are correct
4) Only Il and IV are correct
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6.  Choose the false statement from given state-

ments. )a—eb— j;c—i;d > h

I. Relative permittivity is dimensionless con- D) a—s @b jic—>ed - f

stant & ].’ ’ .

IT. Angular displacement has neither units nor 3) a—>gib— jie>ed i

dimensions YYa—> f;b—> j;c—oed—>g

III. Refractive index is dimensionless variable | 10, Match List I with List IT and select the correct
IV. Permeability of vaccum is dimensional con- answer.

stant List -1 List - 11

1) only I and IT are correct

A)Spring constant | 1722
2)Only Ilis correct  3) Only Il correct ) Spring ) M'I*T

4) Only IV is correct B) Pascal ) pmorr
(ii) Match the following C) Hertz i)
7. Study the following M'LT>
List-1 List - II D)Joule v
a) Fundamentalunit  I) rad M'L'T™
b) Derived unit 1) Kg-Wt The correct match is
c) Practical unit M) N A B C D
d) Supplementary unit 1V) Kg 1) I v 1 I
The correct match is 2) v I I 1I
a b c d 3) v a1 I
1. I v I I 4) I v I I
2. v I II I 11. Match List I with List IT and select the correct
3. II I v 1 answer using the codes given below the Lists.
4. I II m 1 List-1
8.  Column I gives three physicll quantities. Select List - 11

the appropritate units for these fromthe choices | A)  Distance between earth and stars I) Micron
given in column II. Some ofthe physical quan- | B)  Inter atomic distanceinasolid II) Angstrom

tities may have more than one choice C)  Sizeofthenucleus III) Light year
Column-I Column - 11 D)  Wave length of infrared laser IV) Fermi
a) Capacitance d) Ohm second V)
b) Inductance e) Coulomb” joule Kilometer
¢) Magnetic induction ~ f) Coulomb volt~ A B C D
2) newt(i)n (ampere 1) A% v 1 I
metre) 2) I I v I
h)Volt second (ampere)_1 3) \Y% I v I
4) I v I II
a b c 12.  Match the physical quantities given in Column
1. e d g I with suitable dimensions expressed in
2. h d e Column IL.
3. e g h g ColumnI Column II
4. ef d,h de a)Angularmomentum  e€) ps-l727!
9.  Match LlS.t I'with ListII gnd select the co.rrect b) Torque f) 7
answer using the codes given below the lists. o
List- T List - IT ¢) Gravitational constant g) ps7272
a)Joule e) Henry-amp/sec d) Tension h) pPr!
b) Watt f) Farad-Volt The correct match is
c) Volt g) Coulomb-volt De—ofid—>e 2 a—hb—g3)
d) Coulomb ?)) f;;gi;sm a—>gic—>f 4)b— fia—>e
j) Amp?-ohm
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13.  Match the physical quantities givenin ColumnlI | 17.  Setthe following units of energies in increasing
with suitable dimensions expressed in Column II. order.
Column I Column II a)Joule b)eV ckwh d)erg
a) Angularmomentum g) ps7272 l.a b c d
b) Latent heat h) MI’O™* g 3 S {a) ;
¢) Torque D MPT™ 4.b a c b
d) Capacitane ) METQ” 18.  The correct order in which the dimensions of
“length *“ decreases in the following physical
e) Inductance k) M1 quantities is
f) Resistivity D) ;272 a) Coefficient of viscocity
a b ¢ d e f b) Thermal capacity  c) Escape velocity
1. i 1 g k h d) Density
2. 1 i kg h . b c a d
3. 1 h g k 2. a b c d
4. h  j g ki 1 3. c d b a
14.  Study the following, 4. a d c b
List -1 List - IT 19.  Thecorrectorderin which thedimensions of*time”
a) Same negative I) pressure, increases in the following physical quantitiesis
dimensions of mass Rydberg constant a) Stress
b) same negative I1) Mangnetic induction b) Period of revolution of satellite
dimensions of length field, potential ¢) Angular displacement
¢) same dimensions 1) Capacity, of time d) Coefficient of thermal conductivity
universal gravitational L. a b ¢ d
constant 2. d ¢ b a
d) Same dimension IV) Energy density, 3. a d ¢ b
of current surface tension 4. d a ¢ b
a b c d 20.  Arrange the following lengths in increasing
1 11 I I\ order
2. m 1\ I I L. T Angstrom I1. 1 Micro
3. I I m 1v 1. 1 Fermi IV. 1 light year
4. I I v 11 1.IL L IL IV 2.LIL L IV
o S 3.00L 1L L, TV 4.1, 1L 1, TV
15. The velocity v (l}’l ms ) ofaparticleis givenin | o1 Arrange the following multiples in decreasing
. . . order
terms of time t(zn second ) by the equation, L Milli IL Centi
II. Nano IV.Pico
v=at+ m . The dimensions of a, b, c are 1.IVIL I I 2 1L I LIV
' 3.LIIL 1L IV 4.1, TV, I, 11
The correct match is 22.  Arrange the following physical quantities
a b ¢ increasing order of their magnitudes
D L T LT L 10° dynes IL IN 1IL 3Kg 5~
2
2) Lr Lr L IV. 10" gm cm S~
3) Lr> L T L i I m v
4) I2 LT T* 2. v I m |
3. II m I \%
(ii)) ORDER ARRANGING TYPE QUESTIONS 4 L L v
16.  Thecorrect order in which the dimensions of length 23. Arrangq the followmg thSI_C al quantities in the
increases in the following physical quantities is decreaglng order of dimension of length
a) permittivity b) resistance L. Density II. Pressure III. Power
¢) magnetic permeability d) stress IV. Impulse
)a,b,c,d 2)d, c,b,a L.LIL L IV 2L IL LIV
YNadeb Hebda 3.1V, LII, T 4.1, TV, 10, T
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24.  Which of the following have same dimensional
formula
1. Angular velocity ii. Velocity gradient
iii. Angularmomentum iv. Frequency
1.1,11, v only 2.1,ivonly
3.1,1ii, v only 4.1ii, iv, v only

25.  Abook with many printing errors contains four
different expressions for the displacement ‘y’
of a particle executing simple harmonic motion.
The wrong formula on dimensional basis

i. y=Asin(2zt/T)
i, y = Asin (V1)
iii. y=A/Tsin(t/ A)

) Y= i(sina)t+ coswr)

1v) NA
1)iionly 2)iiandiii only
3)iii only 4)iii and iv only

(iv) ASSERTION AND REASON TYPE
QUESTIONS:
Directions :Choose any of the following
four options for the Questions given be-
low.
A) If both Assertion and Reason are true
and the Reason is correct explanation of
the Assertion.
B) If both Assertion and Reason are true,
but Reason is correct explanation of the
Assertion.
C) If Assertion is true, but the Reason is
false.
D) If Assertion is false, but the reason is
true.

26. A: When we change the unit of measurement
of'a quantity, its numerical value changes.
R: Smaller the unit of measurement, smaller is
its numerical value.
A 2)B 3)C 4)D

27.  A:1f u, and u, are units and n,,n, are their

numerical values in two different systems then
no>n, =>u <u,.
R: The numerical value of physical quantity is
inversely proportional to unit
DA 2)B 3)C 4)D

28. A:Plane angle is a dimensionless quantity.
R: All supplementary quantities need not be di-

mensionless.
A 2)B 3)C 4D

29.

30.

31.

32.

33.

A: Solid angle is a dimensionless quantity and
itis a supplementary quantity.

R: All supplementary quantities need not be
dimensional

DA 2)B 3)C 4)D

A: Light year is a unit of time

R: Light year is the distance traveled by light in
vaccum in one year.

DA 2)B 3)C 4)D

A: Though Fermi is aunit of distance, it is nota
fundamental unit.

R: All practical units needs not be fundamental
units.

DA 2)B 3)C 4)D

A: Surface tension and spring constant have
the same dimensions.

R: Both are equivalent to force per unit length
DA 2)B 3)C 4)D

A: Method of dimensions cannot be used for de-
riving formulate containing trigonometrical ratios.
R: This is because trigonometrical ratio’s have
no dimensions.

DA 2)B 3)C 4)D

(V) MULTI CORRECT TYPE QUESTIONS

34.

35.

36.

37.

Which of'the following is not a unit of time

a) par-sec b) light-year

¢) micron d) sec

1)aand c are correct 2)aand b are correct
3) a,b and c are correct 4) all are correct
The SIunit of inductance, the henry can be writ-
ten as

a) weber/ampere b) Volt second/ampere
¢) joule(ampere)? d) ohm-second

1)a & c are correct

2)a & b are correct

3)a, b, & c are correct 4) all are
correct

Which of the following is dimensionless

a) Boltzmann’s constant

b) Planck’s constant  ¢) Poisson;s ratio

d) Relative constant

1)aandb are correct 2) c and b are correct
3)cand d are correct 4)d and a are correct
Which of the following pairs have dimensions.
a) Torque and work

b) Angular momentum and work

¢) Energy and Young’s modulus

d) Light year and wavelength

1)aandb are correct 2) b and c are correct
3) cand d are correct 4)d and a correct
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. . . PREVIOUS EAMCET QUESTIONS

38. T'hepal.rofphyswal quantities that have same 1. According to Bernoulli’s theorem
dimensions are .

a) Reynold number anq co§fﬁc1ent of fnc‘aon p.V., gh= constant. The dimensional
b) Latent heat and gravitational potential d 2

¢) Curie and frequency of light wave formula of the constant is ( P is pressure, d is
d) Planck’s constant and torque density, h is height, v is velocity and g is
1) b and c are correct 2)a and b are correct accelaration due to gravity) (2005 M)
3) a,b and c are correct 1) pr0707° 2) MOLT®

4) all are correct | 3) 10T &) 107

39. If e,e),hand c respectivelyrepresents elec- | 5 Names of units of some physical quantities are

tric charge, permittivity of free space, Planck’s given in List - I and their dimensional formulae
& are given in List - [I. Match the correct pair of
constant and speed of light then c he has the the lists. (2005 E)
0 List-1 List- 11
dimensions of e
a)angle  b)relative density c) strain a) PaS €) [ ]
d) current b) NmK"! D mMLTK!
l)a&barecorrect 2)d & c are correct R .
3)a, b & c are correct ©) J kg™ k & ML'T
4)a,b,c & dare correct d) Wk h) [MLZT’ZK’I]

40. Ifdimensions of length are expressed as where a b c d
G*C”h* where G Cand h are universal gravi- 1 h o R £
tational constant and speed of light and Planck’s 2. g f h e
constant respectively, then 3. g e h f
a)x=1/2,y=1/2 b)x=1/2;z=1/2 4. g h e f
Q) y=-3/2z=1/2 d) y=1/22=3/2 3. Theposition of a particle at time ‘t’ is given by
1) a & c are correct 2) b & d are correct . Vo AT .

f)==2(1-
3)a & b are correct 4) b & c are correct the equation x( ) A ( ¢ ) where  is

41. Let €,denote the permittivity of the vacuum aconstant and A>0. Dimensions of V, and A
and g, is permeability of vacuum. If M=mass, respectively are (2004 E)
L=length, T=time and /= electric current, then ) pyorrtand 770 2)  prop7 and
a)e,=M'L°TI  b) e,=M"'L’T*" LT>

3) mCLTand 7 4) pOop7 ! and 7
_ 272 _ 21
©) fo=MLT"I d) 4y =MLT"1 4.  Thedimensional equation for magnetic flux is
1)a & c are correct (2003 M)
2)b & c are correct 1 22 1 ) 22 12
) MI’T™1 ) MI’T1

3)c & d are correct 3 o 4 o
4)d & a are correct ) ML?T1 ) ) ML T 1 .

KEY 5. Inplanetarymotion the areal velocity of position
3 2)1 31 4)3 51 vector ofa planet depends on angular velocity
6) 2 7)2 8) 1 9)2 10) 1 w and the distance of the planet from sun (r).
11)2 12)2  13)1 14)1 15)3 If so the correct relation for areal velocity is
16)3 172 18)1 194 20)1 (2003 E)
21)2  22)3  23)4 241 253 dA dA )
26)3  27)2  28)2 29)2 30)4 D 2) rer
3)1 32)1  33)1  34)3 354
363 374 38)1  39)3  40)4 3 Xy or 2 A oar
41) 2 dt dt

)
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6. The Vanderwaal's equation for a gas is 14. Thedimnsional formula for latent heat is
a (1999E)
(P+FJ(V—b) =nRT where P, V,R, Tandn loyrr2 2.me7r> 3. morr? 4oynr
represent the pressure, volume, universal gas 15. The S.I.zumt of Morilent of 1ner2tla is: (19929E)
constant, absolute temperature, and number of L kg/ m* - 2.kg m‘ 3.N/m 4. Nm
moles of a gas respectively 'a' and 'b' are 16. Ifmis the mass, Q is the charge and B is the
constants. The ratio b/awill have the following rr}agneFlc 1nd.uct10n, m/BQ has the same
demensional formula (2002E) dimensions as: ) (1995M)
Loy 2 3. mer 4 e 1. Frequ'ency 2. Time .
7. The dimensional formula for coefficient of 3'.V e10c1.ty e 4 Acceleration
Kinematic viscosity is (2002M) 17. Dimensions of 'ohm' are same as that of [h-
1 ypop ' 2. vopr Planck's constant e - charge] (1998E)
3. MLT" 4 mr'r ‘ T A
8.  InC.GS. system the magnitude of the force is ¢ e ¢ e
100 dyne. In another system where the | 18. Dimensionsofimpulseare: (1998M)
fundamental physical quantities are kilogram, Loyrr> 2. porr 3 mer 4 meT
metre, and minute, the magnitude of force is 19. Dimensional formula for capacitance is (1997E)
Loymre 2. M
(2001E) 3. M'I2T? 4, MLT!
1.0.036 2.0.36 3.3.6 4.36 20. Velocity of'a wave is directly proportional to
9.  Thedimensional formula for the product of two modulus of Elasticity 'E' and density 'd' of a
physical quantities P and Q is j7272. The medium. The expression of 'V' using
p dimensional analysis is (1997E)
dimensional formula of 0 S mr. Then P - E - ﬁ
and Q respectively are: (2001 M) ©d ’ d
1. Force and velocity z
2. Momentum and displacement 3. V= \/; 4.y =JED
i' 57\(7)(::13 zggs;saljiiffmem 21. modulus of Elasticity is dimensionally
10. The fundamental physical quantities that have th;{[\;:l:nt t02 Surface tension (1996E)
same dimension in the dimensional formula of 3' Strain 4' Coefficient of viscosi
Torque and Angular Momentum are (2000E) . . ) 24
1 mass. time 7 time. lenoth 22. If the unit of length, Mass, time each be
3' mass, length 4.time ,molit doubled the unit of work is increased to
11. Ifpressure P, Velocity V, and time T are taken 1 5times 2.2 times 3.3 times iliifrxz
as fundamental physical quantities the . . i e . }
dimensional formula for forceis ~ (2000E) 23. Dimensions of C x R (Capacity x Resistance) is
(1995E)
I PVzTZ' 2. P_ll_/zT_l 3 PVT 4'1)_1?'712 1. frequency 2. energy
12.  Thephysical quantity which has the dimensional 3. time period 4. current
nergy . 24. Thephysical quantity that has no dimensions is:
formula as that of mass xlength 1S (2000M) (1995E)
1. Force 2. Power l.angularvelocity ~ 2.linear momentum
3. Pressure 4. Acceleration 3. angular momentum 4. strain
13.  Thedimensional formula forMagneticinduction | 25. L7 represents (1995M)
is (2000M) 1. Stress 2.Young's Modulus
o747 20 7243 a4 mT24 3. Pressure 4. All the above
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Dimensional formula for Angular momentum
(1995M)

Loyer 2. m'er 3. ML 4 MpT?
The unit of Luminous intensityis:  (1994E)
1.Candela 2. Watt 3. Lumen 4. Ampere.
S.I. unit and C.G.S unit of a quantity vary by
103 times, itis : (1994E)

1. Boltzman constant  2.Gravitational constant
3.Plank's constant 4. Angular Momentum

Va g*.h* where V is velocity g is acceleration
due to gravity and hisheight. Thenx andy are

(1994E)
TSI PN R S U o A
22 2 2 22 2

The pair of physical quantities not having the
same dimensional formula are. (1993E)

1. acceleration, gravitational field strength

2. Torque, angular momentum

3. Pressure, Modulus of Elasticity

4. All the above

If the time period "T' of a drop under surface

tension 's'is given by the formula T= /¢,
where d is the density, r is the radius of the
drop. Ifa=1, c=-1 then the value ofb is:

(1993E)
1.1 2.2 3.3 4. -1
A pair of physical qunatities having the same
dimensional formula are (1993M)

1. Momentum and impulse

2. Momentum and energy

3. Energy and pressure 4. Force and power

The dimensional formula for universal

gravitational constant is (1992E)

1. M7 2. MO2T 3. M2T? 4. MoET?

A pair of physical quantities having the same

dimensional formula are (1992M)

1. Force and Work 2. Work and energy

3. Force and Torque 4. Work and Power

The pair of physical quantities having the same

dimensional formulais (1991E)

1. Angular Momentum and torque

2. Torque and strain energy

3. Entropy and power

4.Power and Angular momentum

siemen is the S.I unit of ------ (fill in the blanks)
(1991E)

1. Electrical conductance

2. Electrical conductivity

3. Potential difference 4.Inductance

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

1.3

Planck's constant has the dimensions as that of

(1990E)
1. Energy 2. Power
3. Linearmomentum 4. Angular momentum
The ST unit of magnetic flux is (1990E)
1. maxwell 2. weber
3. tesla 4. gauss

The fundamental unit which has the same power
in the dimensional formula of surface tension

and coefficient of viscosity is (1989E)
1. mass 2.length 3.time 4.none
The physical quantity which has no dimensions
is (1989E)
1. stress 2. strain

4. angular velocity
Electron volt is the unit of (1988E)
I.power 2.PD 3.charge 4.energy
Dimensional formula of Torque is (1987E)
Loyrr> 2. yer> 3. mer> 4 MLT
Dimensional analysis of the equation

3. momentum

-3

(Velocity)x = (Pr essure d;ﬁ‘erence)% .(density)7

gives the value of x as: (1986E)
1.1 2.2 3.3 4.-3
For the equation F= 4¢,*4¢ where F is force,
Aisarea, v is velocity and d is density, with
the dimensional analysis gives the following
values for the exponents. (1985E)
l.a=1,b=2,c=1 2.a=2,b=1,c=1
3.a=1,b=1,c=2 4.a=0,b=1,c=1
The dimensional formula for angular velocity is
(1984E)
I‘M—ILITO 2_M0L71T71 3_M71L71T0 4‘M0L0T71
The dimensional formula »,- 272 refers to

(1983E)
1. Force 2. Power
3. Gravitational constant 4. Energy

KEY

2.4 3.4 4.1 5.3 6.1
7.2 8.3 9.3 10.3 11.1
12.4 13.2 143 15.2 16.2
17.3 18.3 19.1 20.3 21.1
22.2  23.3 244 25.4  26.1
27.1 28.2 29.1 30.2 31.3
32.1 33.4 34,2 352 36.1
37.4 38.2 39.1 40.2 41.4
42.2 43.3 44,1 45.4 46.3
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QUESTIONS FROM OTHER
COMPETETIVE EXAMINATIONS
Of the following quantities which one has the
dimensions different from the remaining three?

(AIIMS 97)

1) energy density
2) force per unit area
3) product of charge per unit volume and voltage
4) Angular momentum per unit mass

Let [eo ] denote the dimensional formula of the

permittivity of the vacuumand ( z, ) that of the

permeability of the vacuum. If M =mass,
L =length, T=time and /= electric current
(IIT98)

D) [g]=M"L°T’I* 2) [g,]=M"'L°T*I*
3) [y =M LTI 4) [y |=ML*T™'I

A force Fis given by F = g¢ + p¢*, Where ¢ is

time. What are dimensions of a and b?
(AFMC 2000)

1) MLT*and MI*T* 2) MLT *and MLT™
3) MLT 'and MLT® 4) MLT *and MLT'

o 1 2. :
The dimensional formula of ) € E” is (eo is

permittivity of free space and E is electric field)

(IIT SCREENING 2000)
D mr? 2)MLT™
HML'T? 4 M LT

Two soaps A4 and B are given. Dimensions of B
are 50% more than each dimensions of 4. Soap
content of B as compared to 4 is

(AFMC 2001)
)15 2)225  3)3375 4)4
The dimensions of resistivity in terms of M, L, T
and Q, where Q stands for the dimensions of

chargeis (AIIMS 2001)
1) ML3T—1Q—2 2) ML3T—2Q—1
3) MPT'Q"! 4 MLTQ™

o AV
A quantityX is given by X=¢€, L A7 where

€, 1s the permitttivity of free space, L is a length.

AV isapotential difference and A tisatime

interval. The dimensional formula for X is the
same asthatof  (IIT SCREENING 2001)
1) resistance 2) charge 3) voltage 4) current

10.

I1.

12.

13.

14.

15.

The physical quantities not having same dimen-
sions are

1) torque and work

2) momentum and Planck’s constant

3) stress and Young’s modulus

-1/2
4) speed and (,Uo Go]

The STunit of magnetic pereability is
(AIEEE 2002)

2) Am™> 3) Hm> 4) Hm™'

1

, where symbols have
0 o

their usual meaning are (AIEEE 2003)

Do et 3der? 4L

Which one of the following represents the cor-

rect dimensions of the coefficient of visocosity?
(AIEEE 2004)

D mr'1?2) MLt

3) mL'T! ) ML*T?
A body of mass m, accelerates uniformly from

) Am™

Dimensions of

restto ¥/, intime ¢, . The instantaneous power

delivered to the body as a function of time “t”
(AIEEE 2004)

mVt* mV;t

4) 5

mVt mV’t
DT DT DT

1
4r e, ?
(AIEEE 2004)
2) NM*C™
4)unitless

What are the dimensions of X =

) c*N'M™
3) NM*C?

. a _4.k0 . .
Intherelation P :Ee ; Pispressure, K is

Boltzmann’s constant, Z is distance and g 1s tem-

perature. The dimensional formulaof £ willbe

(AIEEE 2004)
n[M LT 2) [M'DT']
3) [ ML T ] 4H[M LT ]

Which of the following quantities has the ST units
Kgm?s? A2? (IIT SCREENING 1993)

1) resistance 2)inductane

3) capacitance 4) magnetic flux
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16. Dimensional of are 25. Torr is the unit of physical quantity
RCYV (RAJ - PMT - 2000)
(ROORKEE 94) 1. density 2. pressure
D 4! 2) 47 A 4) g 3. torque 4. None
7. If L has the dimensions of length, V'thatofpo- | 26. Theunitof Young's Modulus is
tential and €, is the permittivity of free space (CPMT -2000)
) ) , I.Nm' 2.Nm 3.N.m? 4. Nm?
then quantity €, LV has the dimensions of 27.  Dimensions ( 1 '7') are related to
. ML'T
(MNR 1997) (ATIMS - 1999)
l)current 2)charge 3)resistance 4)voltage 1. Work 2. Torque
18. Ifthe time period (T ) of vibration a liquid drop 3.Energy 4. Coefficient of viscosity
depends on surface tension (S ). radius () 28. F.orce F = ar+br® Where tis time. The
dimensions of aand b are: (AFMC -2000)
ofthe drop and density ( ,0) of'the liquid, then 1 [ MLT‘ﬂ and [ MLT‘q
the expressions of T is (AMU 2001) 2. yr2and yprr2 3. yprroand 7o
r 1243 4. myrr+and ppr!
) T=K \/{ 2)T=K L 29. Given M is the mass suspended from a spring
of force constant k the dimensional formula
pr 3 1
HT=k S : 4 none for(%)z is same as that for
19. Dyne - Second is the unit of (IIT -1975)
1. Force 2. Momentum (BHU - Med 1999) )
3. Energy 4. Power 1. Wavelength 2. Velocity
20. The dimensional formula for impulse is: 3. Time period 4. Frequency
(CPMT - 78 NCERT-82) 30. TheS.I. unit of Mechanical equivalent of heat
1. MLT™ 2. MLT™ 3. MIT™ 4. MALT™ is: (MPPMT - 1998)
21. The dimensions of calorie are (CPMT- 85) 1. joulex calorie 2. joule/calorie
l.oyere 2o wmer2 3. mer 4 uer 3. calorie x erg 4. erg/ calorie
22. Inaninductive circuit current I is flown. The 31, The dimensions of % s (o - Electrical
work done is equal to %le . The dimensions of permittivity, E - Electrical field, is
L]? are (CPMT 1985, 82) (L.L.T. Screening Test - 2000)
1. yr272 2. Notexpressiblein M, L, T L. pmrr 2. mpr
3.yt 4. p2er? 3. MLT? 4. No Answer
23. Specific heat in joule per kg per °c rise of | 32. The numerical value of a measurement is
temperature, its dimensions are: (NCERT - 1983) (BHU -2000)
. pyrrig 2. MIPT2 K 1. directly proportional to unit
3. MORTK 4. \pRPTK 2. inversly proportional to unit
24. The displacement in n" second of uniformly 3. Both 4. None
acelerated motion is given by
. KEY
Sy = w+_(2n-1) This equation is 1.4 2)2,3 3)2 43  5)3
dimensionally (JIPMER - 2000) 01 N4 82 94 10)3
1. correct 2. not correct 1H3 12)213)2 141 15)1
3. can be made correct by multiplying the right 1)1 17)2 181 192 20)2
hand side of equation by n. 21 22)1 23)3  24)1  25)2
4. can be made correct by dividing the left hand 2003 274 28)1  29)3 30)2
side of the equation by n. 34 32)2
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