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Unit

(@)

1. The two principal thrusts in physics are

(a) Diversification and complete

(b) Unification and simplification

(c) Unification and reduction

(d) Diversification and simplification

AP EAMCET-08.07.2022, Shift-11

Ans. (¢) : The two principal thrusts in physics are
Unification and Reduction.
2. Choose the correct statement from following.

(a) Not all basic laws of physics are universal

(b) Conservation laws have a deep connection
with symmetries of nature

(c) There are four to six fundamental forces in
nature that govern the diverse phenomena of
the world

(d) Physics can generate new technology but new
physics cannot come out from technology

TS EAMCET 18.07.2022, Shift-I

Ans. (b) : A conservation law is a hypothesis based on

observations and experiments.

e Conservation of law is a principle that states that a
certain physical property does not change in the
course of time within an isolated physical system.

e Conservation laws have a deep connection with
symmetries of nature.

3. One angstrom (A) is equal to:

Physical Quantities

(a) 10°mm (b) 10"'mm
(c) 10°*mm (d) 10° mm
AP EAMCET-20.08.2021, Shift-1T
Ans. (b) : One angstrom is equal to = 1x10”7 mm
1A =10"m
=10""(10%) mm {1 m=10° mm}
=107 mm
4. In which physical quantity, maximum

percentage change will be observed, when a
copper sphere is heated?

(a) radius (b) area
(c) volume (d) length
AP EAMCET-25.09.2020, Shift-I
Ans. (¢) : When a copper sphere is heated then

maximum percentage change will be observed in its
volume.
e Change in Area (A) = 4nr’
AA A .
Y = 2[—rj = Two times the percentage change
r

¢ Change in volume

V=i7tr3
3

and Measurement

AV = 3(£j =3 times the percentage change in radiu

Vv r

So, maximum change will occur in volume, when a
copper sphere is heated.

5. The angle of 1’ (minute of arc) in radian is
nearly equal to

(a) 2.91 x 10 rad
(c) 4.80 x 10 rad

(b) 4.85 x 10 rad
(d) 1.75 x 10 rad
[NEET (Oct.) 2020]

Ans. (a) : We know that,

1" (minute of arc) = (ij
60

= —x——radian
60 180

__m
60x180
314

10800
=0.0291x107

=2.91x10"*radian
6. A dimensionless physical quantity
(a) may have a unit (b) always has a unit
(c) never has a unit (d) does not exist
AP EAMCET-24.09.2020, Shift-1T
Ans. (a) : A dimesnsionless physical quantity may have
a unit. It cannot be expressed in term of SI. quantities.
e.g. Radian in the unit for an angle, but it is
dimesionless
because it is defined to be the ratio of two lengths.
7. The density of a material in SI units is 128 kg
m . In certain units in which the unit of length
is 25 cm and the unit of mass is 50 g, the
numerical value of density of the material is
(a) 40 (b) 16
(c) 640 (d) 410
JEE Main-10.01.2019, Shift-I

Ans. (a) : We know that
Mass M M
Volume V L’
Then, n;u; = nyu,
128 [M,L; *]=n, [M,L, ]
_ 128[M,L}’]

[M,L,”]
n; = numerical value in S.I unit
u; = unit in S.1.
n, = numerical value in other unit

Density =

2

u, = unit in other system

Objective Physics Volume-I 3
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50

In second unit system m = 50g = ——
1000

kg.

L=25cm= £mtr
100

3
M, || L
n, = 128[—1}{—2}
MZ Ll
25 T
12| L || 100
=128x 50 |X 1
1000
l 3
= lZSxZOx(—j
4
1
= 128x20x(—j
64
=40
8. The range of masses we study in Physics is

(a) 1077 to 10°° kg
(c) 10°°t0 10°° kg

(b) 10?77 to 10™ kg
(d) 10%t0 10° kg
COMEDK 2019

Ans. (c): The electron is considered to be the particle with
least mass of 10° kg. The mass of the known universe is
considered to have the highest mass of 10™ kg.

9. How many astronomical units are there in 1
metre

(a) 6.68 x 10'* Au
(c) 6.68 x 10" Au

(b) 6.68 x 10'° Au
(d) 6.68 x 107> Au
SRMJEE-2019

Ans. (d): 1 Au=1.496 x 10"' m
m=——— Ay
1.496x10"

1 m=6.68 x10"* Au
What is dimensions of energy in terms of linear
momentum (P), area of (A) and Time (T)

(a) [P'A'T] (b) [ P*A’T ]
(¢) [P'A2T ] () [PAT 1
JIPMER-2019

10.

Ans. (¢) : Let,

Energy E =k P* A" T°
Where k is a dimensionless constant of proportionality—
Writing dimension on both sides—
[ML*T %] = [MLT '] [M°L*T’]° [IM°L°T]*
[MLZT—Z] — [MaLa+2bT—a+C]
Comparing the power from both sides—

a=1 .....(ii)
at2b=2 .....(1ii)
—atc=-2 (iv)

On solving (ii), (iii) and (iv), we have—
a=1,b=1/2,c=-1

So, [E]=[P'A"T"]

11. If10 g cms™ = x Ns. then the number is____
(a) 1x107 (b) 1x10*
(c) 1x10°° (d 1x10°

AP EAMCET-24.04.2018, Shift-1T

Ans. (a) : We know that

lg=10"kg

lem=10"m

According to question—

10 gems ' =107 kg x10 *mxsec !
=10"kg m.sec”

[

=107 Ns

B kgm}
sec

12. Order of magnitude of a physical quantity is
the
(a) Power of 5 of the number that describes the
quantity
(b) Power of 10 of the number that describes the
quantity
(c) Power of 100 of the number that describes the
quantity

(d) Power of 0.01 of the number that describes

the quantity
J&K-CET-2018
Ans. (b) : The order of magnitude of a physical quantity
is the power of 10 of the number that describes the
quantity. It tells us about the largeness or smallness of a
physical quantity. It is expressed in the form of a x 10

where 1 <a <10 and b is a positive or negative integer.

13. A star is very far from earth. If light 10 years
from it to reach the earth, calculate the
distance between star and earth.

(a) 9.45 x 10'"°m (b) 9.46 x 10 "°m
(c) 9.46 x 10""m (d) 9.46 x 10'm
SRM JEE-2018

Ans. (a) :
We know that One-light year is the distance Travelled
by light in one year.

1 light year = 9.46x10"’km = 9.46x10"°m

So,
10 light year = 9.4x10"°x10 m
=9.46x10"°m
14. It is estimated that cm” of earth receives about

2 calorie of heat energy per minute from the
sun. This is called solar constant, the value of
solar constant in S.I. units is

(a) 2T m’s™ (b) 1.4 Wm™
(c) 2.4 kWm™ (d) 1.4kim ™
AP EAMCET-25.04.2017, Shift-I

Ans. (d) : Given that,
It is estimated that cm? of earth receives about 2 calorie
of heat energy per minute from the sun.
S =2 cal/cm’-min

We know that,
1cal=4.18]
lem=107m
1 min = 60 sec
L g= 2x4.18 J

(102) x60 m’—sec

2x4.18

T 107 x60

Objective Physics Volume-I
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4.18x10*

30
S=0.13933 x 10*
S=0.14 x 10*

S =

S=14x10° — 1 —
m —SeC

s—1a— X

m? —sec

A physical quantity of the dimensions of length

2

15.

that can be formed out of C, G and

is [c
TE,

is velocity of light, G is universal constant of
gravitation and e is charge]

1 2 1/2 2 1/2
@) —|G— (b) C?|G=S
C 4rme, 4rme,

1 e’ 1€
c) —|G d =G
© Cz{ 47'580:| @ C’  4ne,
[NEET 2017]

Ans. (a) : Let,

e? Y
4me,
Sm[LF%QTGP[ez}

4ne,

Dimension of [L]= [M°L'T’]
Dimension of [C]= [M°L'T]

LOCC"GY(

[MILITJ:I[L]Z
M2

Dimension of [G]= [ Fr }:
m,m,

=[M'L’T]
e’ j
4ne,

X y ez ’
[L]1=[CT[G] [4%0}

(LT.)’
[M'L°T'T?]

Dimension[ =[M'U'T?1"]

Putting dimension both sides-

[MOLITO] — [MOLlel]X. [M71L3T72]y[M1L3T72]Z
:[MOLXT—ZX] [M—nyayT—Zy] [MZL3ZT—22]
,[M—erz Lx+3y+32 T—x—Zy—ZZ]

Comparing the powers from both sides.

=y+Z=0. o (1)

z=y

x+3y+3z=l....c........ (i1)
—x—2y-27=0............ (ii1)

Now putting the value of ‘z’ in eq" (ii)
xt3y+3z=1

xt3y+3y=1

D' Qa0 il ISR (iv)

Putting the value of zin eq".............. (iii)
—x—2y-2z=0

—x—2y-2y=0

—x—4y=0

x=4y

Now putting the value of x in eq"
x+6y=1

—4y+6y=1

2y =1

_ !
Y77

Now, Putting the value as ‘y’ in eq"..(iv)
x+6y =1

x+6><l=1
2

x+3=1

Now, Put the value of x y z
1

L=KC>G” G
4ne,
Ge

1(Ge Y’
Then, L=—| ——
C”\ 4ng,

16. In CGS system the magnitude of the force is
100 dynes. In another system, where the
fundamental physical quantities are kilogram,

metre and minutes. The magnitude of the force

is
(@ 0.9 (b) 3.6
(c) 2.7 (d) 1.8

TS EAMCET 28.09.2020, Shift-I1
EAMCET-2001

Ans. (b) : Let, nju; = nyu,
on writing their dimension both sides-

i)
o]
[1000 }[100 }[ ec}z

><— %3600
1000 100

=100x

So,n,=3.6

Objective Physics Volume-I
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17. The major contribution of Sir C.V. Raman is
(a) Explanation of photoelectric effect
(b) Principle of buoyancy
(c) Scattering of light by molecules of a medium
(d) Electromagnetic theory

AP EAMCET(Medical)-2014
Ans. (¢) : The academy of sciences has resolved to
accord the Noble Prize in Physics for 1930 to Sir
Chandrasekhara Venkata Raman for his work on the
scattering of light and for the discovery of the effect
namad after him.

18.

Pick out the stranger
(a) Newton-Meter
(c) Coulomb-Farad

(b) Coulomb-Volt
(d) Watt-Second
SRMJEE - 2014

Ans. (¢) : Newton — meter = J
Coulomb — volt=17J
Watt —sec =1
and Coulomb — farad # J

19. The prefix atto means
(a) 107 (b) 107
(c) 107"* (d) 107"

SRMJEE - 2015
|Ans. (¢) : Atto stands for 10, |
20. A bus travels at 110 km/hr (kilometers per

hour) on open highway. Its speed in meters per
second is

(a) 30.6m/s
(c) 40m/s

(b) 60.2m/s
(d) 50.4m/s
SRMJEE - 2015

110km 110x1000
hr 60x60

:110><i m/s
18

Ans. (a): S=

=30.6 m/s
21.  The prefix giga means
(a) 107 (b) 10°
(c) 10° (d) 10°

SRMJEE - 2016
|Ans. (b) : Giga stands for 10°. |
22. In a new system of units, unit of mass is 10 kg,

unit of length is 1 km and unit of time is 1
minute. The value of 1 joule in this new
hypothetical system is

(a) 3.6x 10" new units

(b) 6x 10" new units

(c) 10" new units

(d) 1.67x 10* new units

COMEDK 2016
Ans. (a): Given, M =10kg, L =1km, T = 1 minute
Now, let n; and n, are the S.I unit and unit of new
system.
Here, n;=1J
The dimensional formula of energy is [ML*T *]
So, S.I unit of energy = new system

n, ([MET?])=n, ([M,L2T;*])

(o) ()
n, (10) (1000) “\60

&le 36

n, 100000
m=1x36x10"]
nn=36x10*J

23.  Which of the following physical quantity unit is
not a fundamental unit?
(a) Length

(c) Magnetic field

(b) Mass
(d) Current
J&K-CET-2013
Ans. (¢) : Magnetic field is not a fundamental unit.
Fundamental units are length, mass, time, temperature,
amount of substance, current, luminous intensity. These
units are used to measure the fundamental quantities.
24.  Density of liquid in CGS system is 0.625 g/cm3.
What is its magnitude in SI system?
(a) 0.625 (b) 0.0625
(c) 0.00625 (d) 625
J&K CET- 2005

Ans. (d) : Given that,
Mass
Volume
0.625x10 kg
10 °m’
0.625 x 10° kg/m’
= 625 kg/m’
The following physical quantities has a ratio of
10° between its SI units and CGS units
(a) Universal gravitational constant
(b) Boltzman's constant
(c) Planck's constant
(d) Young's modulus of elasticity
EAMCET-1994

Ans. (a) : Universal gravitational constant
2

Density =

= 0.625g/cm’

25.

SI unit = 5
kg

2

CGS unit = BYne-em
gm
. 2 2
Ratio = SIunlt. _ N-rr21 . &gm :
CGSunit kg dyne-cm
e (107ke)
kg 10°Nx10"*m’
_ N- m’ 10°kg’
kg’ 10°N —-m’

— 1076+9
=10’

Hence, the ratio of universal gravitational constant has

10° between its SI unit and CGS units.

Objective Physics Volume-I 6
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26. 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
(a) 0.1N

(c) 10N

(b) IN
(d) 100N
[AIPMT 1994]

Ans. (a) : We know that
lkgx1m
1-s
_1000g x100cm
- 1-s
~100x(10g)*x10x (10cm)
B 100 (0.1)
So, I N =10 Fyew (Fpew 1s new unit of force)

=iN=O.1N
10

IN=

new

27.

The value of Planck’s constant in SI unit is

(a) 6.63 x 107" J-s (b) 6.63 x 107" kg-m/s

(c) 6.63 x 10 kg-m? (d) 6.63 x 107* J-s
[ATPMT 2002]

Ans. (d) : Value of Planck’s constant in SI unit is

6.63x107*j-s.

Planck’s constant defines the behaviour of particles and

waves on atomic scale. S.I. unit of Planck’s constant is
Joule-second (J.s.).

28. In a new system of units called star units,
1kg =10 kg, Im =1 km and 1s =1 minute, what
will be the value of 1 J in the new system?
(a) 2.4 x 107°)" (b) 3.6 x 107"
(c) 42x10°T (d) 4.2 x 1072

Ans. (b) : 1 kg=10 kg

[1 kg=1/10 kg]

I m=1km [.. 1Tm=1/1000 m]
1 m=1000 m
1 s =1 minute
1 sec = 60 sec. [.. 1 sec=1/60 sec]

Energy = [M'L*T ]
1 Joule = 1 kg x 1m? x (sec)’

it () (o)
=—kgx| ——m | x| —s
10 1000 60

1 e () e
Bkgx(lO )X(60j (s)

2
:ix 107 x (60)21<g(_m2)
(s)
2
1 Joule =3.6x10 X&)
(s)

29. A new unit of length is so chosen that the speed
of light in vacuum is unity. Calculate the
distance (in this new unit) between the sun and
the earth if light takes 8 min and 20 seconds to
reach earth from sun.
(a) 300

(c) 500

(b) 400
(d) 600
AMU-2012

Ans. (¢) : Given that,
The speed of light in a vacuum is unity,
v =1 m/sec

Time = 8 min and 20 sec = 500 sec
We know that,

Distance = speed x time

Distance = 1 x 500

Distance = 500 unit
Hence, distance between sun and earth is 500 unit.
30.

1 ns is defined as

(a) 107~ s of Kr- clock of 1650763.73 oscillations

(b) 107 s of Kr- clock of 652189.63 oscillations

(c) 107 s of Cs- clock of 1650763.73 oscillations

(d) 107% of Cs- clock of 9192631770 oscillations
CG PET- 2009

Ans. (d) : 1 ns = 10”7 s of Cs-clock of 9192631770
oscillations.

o I

31. The unit of specific resistance is
(a) ohm/m’ (b) ohm/m’
(¢) ohm m (d) ohm/m

BITSAT-2013, SCRA-1989
MPPET-1984, UPCPMT-1975
Ans. (¢) : We know that,
/
R=p—
P A
p = specific resistance
_RA
/

_ ohm-m’

m
Unit of p=ohm — m
32.

The unit of magnetic moment is
(a) A-m’ (b) A-m
(c) A-m’ (d) kg-m?
CG PET- 2006, AMU-2002
MP PET-1996, 1989
MP PMT-2002, 1995
Ans. (a): Magnetic moment is the product of the
current flowing and area.
M=1IxA
= Ampere—m2
What is the SI unit of Stefan- Boltzmann's
constant ¢ ?

() Wm?2K " (b) Wm?>K*
(c) WK* (d) ergs 2K’
COMEDK 2018, Karnataka CET - 2006
AIPMT-2002, MP PET-1992

33.

AFMC-1986, MP PMT-1992, 1989

Objective Physics Volume-I
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Ans.(a): According to stefan's law, energy per unit time
(E/t)= cAT*
E/t
co=—17y
AT
W
T m’K’
=Wm K"

The SI unit of Stefan's constant = W.m 2K * and CGS

unit is = Erg.cm’

34. Match List with List II.
List- 1 List -1T
(A) | Torque D Nms '
(B) | Stress a |Jkg!
(C) | Latent heat | (III) | Nm
(D) | Power (IV) | Nm*
Choose the correct answer from the options
given below:
(a) A-1II, B-11, C-1, D-IV
(b) A-1II, B-1V, C-II, D-I
(c) A-IV, B-I, C-111, D-II
(d) A-IL, B-IIL C-L, D-IV
JEE Main-29.07.2022, Shift-11
Ans. (b)
(A) Torque - (iii) Nm
(B)  Stress - (ivy  Nm?
(C)  Latent heat - (ii) JKg!
(D) Power - (i) Nms '
35. In SI units, kg m* s is equivalent to which of

the following?
(a) newton
(c) joule

(b) watt
(d) pascal
AP EAMCET-04.07.2022, Shift-11
Ans. (c) : Given unit is Kg M’s ™
Dimension of given unit is = [ML*T ]
Dimension of work (Joule)
= Force x displacement
= [M'L'T %] % [L']
= [ML*T]
So, the SI unit of Kg m?s is equivalent to Joule.

36. If the unit of length, mass and time each be
doubled, the unit of work is increased by
(a) 2 times (b) 4 times
(c) 6 times (d) No change
Assam CEE-31.07.2022
Ans. (a)

Dimension formula of work (W) = ML*T >

e

if the unit of L, M, and T are doubled , then the new
unit of work
L2

R

.. The unit becomes two times

- (2M).

37. If E and H represent the intensity of electric

field and magnetising field respectively, then

the unit of E / H will be
(a) ohm (b) mho
(c) joule (d) newton

JEE Main-27.08.2021, Shift-I

. . E
Ans. (a) : The impedance in free space (zy) = "

Thus, unit of % i1s ohm.

38.  The unit of current element is
(@) Am (b) Am’!
(c) Am? (d) Am?

AP EAMCET-06.09.2021, Shift-1T

Ans. (a) : The unit of current element is ampere- meter
(Am).
39.

A force 'F' is given as F = Pt' + Qt, where 't'
denotes time. Then, the unit of 'P' must be
same as that of
(a) Displacement (b) Velocity
(c) Acceleration (d) Momentum
AP EAMCET-06.09.2021, Shift-1T

Ans. (d) : Given as F= Pt!+Qt
We know that Dimensional formula of force=[MLT ]
From the principle of dimensional homogeneity

F=pt'

[MLT?]=P[T]
So, Dimensional formula of P = [MLT ']
Momentum formula = mxv = [MLT ']
Hence, the unit of 'P' must be same as that of]
momentum.
40.

If time (t), velocity (v) and angular momentum
(1) are taken as the fundamental units, then the
dimension of mass (m) in terms of t,v and 1 is

(@) [t'V'T?] ) [tvT']
(© [t?v'T] @ [t'v°r]
JEE Main-20.07.2021, Shift-I1

Ans. (d) : We know,

Dimension of time (t) = [T]

Dimension of velocity (v) = [LT ']

Dimension of angular momentum (I) = [ML*T ']
So, m o t*vI°

m oc [TP[LT ' [ML*T']°

MLT® = [M]C[L]b+2c[T]a4H

So, C=1, b+2c=0. a-b-c=0
b+2=0 a+t2-1=0
b=-2 a=-1

So, |moc[t'v7?I']

Objective Physics Volume-I 8
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41. Match List-I with List-II

List-I List-1T
A. Ry (Rydberg constant) 1. kgm's™
B. h (Planck's constant) 2. kgm’s™
C. p, (Magnetic field 3. m™
energy density)
D. n (Coefficient of 4. kgm''s?
viscosity)

Choose the most appropriate answer from the
options given below.

A B COD
@2 3 4 1
b3 2 4 1
4 2 1 3
@3 2 1 4

JEE Main-27.08.2021, Shift-11
Ans. (b) : Unit of Rydbery constant (Ry) =m '
Unit of plank’s constant (h) = kg m’s ™'
Unit of magnetic field energy density (ug) =kgm's?
Unit of coefficient of viscosity = kgm's”
So, option (b) is correct.
42.  Which of the following is not a unit of time?
(a) Lunar month (b) Light year
(c) Leap year (d) Microsecond
AP EAMCET (23.09.2020) Shift-I
Ans. (b) Lunar month, leap year and microsecond are

the units of time but light year is the unit of distance and
it is used to measure astronomical distance.

43. The unit of magnetic induction is

(a) Wb m™ (b) Wb m™

(c) Wb A (d) Wb

AP EAMCET (21.09.2020) Shift-I
Ans. (a) : ".- Magnetic Induction = Magnetic flux
Area
.. Theunit of magnetic Inuction= Webezr =Wb.m
meter

44. The SI unit of length is 'meter' suppose we
adopt a new unit of length which equals x
meter. Then, the area of 1 m’ expressed in
terms of new unit has a magnitude

(a) x (b) x*
1 1
© — d —=
X X
AP EAMCET (21.09.2020) Shift-I

45. The S.I unit of inductance is
(a) Kg. m>. S A7 (b) Kg. SZ A
(c) Kg. m>. S A (d) Kg. m*. S A7
TS EAMCET 29.09.2020, Shift-I

Ans. (a): Inductance: -

Electromagnetic or magnetic induction is — the
production of an electromotive force across an electrical
conductor in a changing magnetic field.

V:LX(EJ
dt

L = value of Inductance (H)

i = current

t=time

Henry (H) is - the SI unit of inductance

[Volt] = [L][Amf’ere}

second
This can be written as—

[ Volt —second
[L]= —}

| ampere

[ Joule
[L]= —2}

| Ampere

[ kgm?S™
==

[L]=Kg m*S A~

46. The unit of L/R is (where L= inductance and R
= resistance)
(a) sec (b) sec™
(c) volt (d) ampere
Manipal UGET-2019
[Volt)
Ans. (a) : L: Henry _\A/S) _ volt.sec
R ohm ohm  ohm.ampere
L
— =sec
R
e /R, CR and +/LC all have dimensions of Time [T].
So unit will be second.

47.  Unit of Magnetic Flux is:
(a) Tesla (b) Gauss
(c) Weber (d) Weber/m*

AIIMS-26.05.2019(E) Shift-2

Ans. (d) : Given, Ans. (¢) : The SI unit of magnetic flux is weber (Wb).
SI unit of length = meter (m) Weber is commonly expressed in a multitude of other
New unit of length = x meter units.
2
And, Im 1 (New units) Wb = kgz.m —Vs=HA=Tm =~ —10°mx
X s".A A
Hence, where,
Area=1m”’ Wb = Weber s = second
A=1x1m’ T = Tesla H = Henry
:lxl _ V =volt A = Ampere
X X X T =joule Mx = Maxwell
Objective Physics Volume-I 9 YCT



48. If P, Q and R are physical quantities having
different dimensions, which of the following

combination can never be a meaningful

quantity?
P-Q
(a) R (b) PQ-R
PQ PR - Q?
(c) R (d) R

Karnataka CET-2019
Ans. (a): P, Q and R are physical quantities having
different dimensions. By the principle of homogeneity,
the physical quantities having different dimensions, can
not be added or subtracted directly.

Hence, is not a meaningful quantity.
49.  SI unit of inductance is
(a) Ampere (b) Ohm
(c) Henry (d) Faraday

J&K-CET-2019
Ans. (c¢) : SI unit of inductance is Henry. Inductance is
the tendency of an electrical conductor to oppose a
change in the electric current flowing through. It is
denoted by H.
50. The unit of relative permittivity is
(a) C*N"'m? (b) Nm’C™
(c) unitless (d) NC’m*
SRMJEE-2019

Ans. (c) : Relative permittivity (g,) = £
8O

As it is the ratio of permittivities hence, it has no unit.

51. Which of the following is both unitless and

dimensionless?

(a) Angle

(b) Solid angle

(c) Mechanical equilvalent of heat

(d) Refractive index

SRMJEE-2019

Ans. (d) : Refractive index is the property of a material
to bend light when passing through one medium to
another medium.

The ratio of the speed of light in a vacuum to the speed
of light in a medium is called the refractive index of that
medium.

Reflective index (1) = Speed of light in vacuum (c)

Speed of light in medium (v)
Since it is the ratio of speed, it has no dimension or

53. In a system, unit of mass is A kg, length is B m

and time is C s, then the value of 10 N in this

system is
(a) 10A"' B'C? (b) 10 A" B'C?
(c) 10 ABC™ (d) 5 A" BC?

AP EAMCET (22.04.2018) Shift-II
Ans. (b) : We know that, Nju; = N,u,

m AB

2
- N, = 10.C
AB

=10A"'B!IC?

So, numerical value of 10N in given system is
10A"'B™'C’.
54. kg m’s™ A7 is the SI unit of
(a) Inductance (b) Resistance
(c) Capacitance (d) Magnetic flux
AP EAMCET-25.04.2018, Shift-I

Ans. (b) : Given that,
Kg m’s 2
Dimensional formula of given unit is = [ML*T>A"]

. Voltage
Resistance = Yoltage

Current
B [M1L2T73A71]
[A]

_ [MILZT% A2 ]
So, the dimensional formula of given unit is equal to the
resistance.
55. Dioptre is the unit of
(a) Power of lens
(c) lonosphere

(b) focal length
(d) None
HP CET-2018

Ans. (a) : Dioptre is the unit of power of lens and it is
reciprocal of focal length.

P :% (where f in meters)

56. Which of the following is not the unit of surface
tension?
N J
(@) — b —
m m
k W
(© = (@ =
s m

UPSEE - 2018

units. Ans. (d) : The surface tension is a measure of force per
52. The C.G.S. unit of magnetic field at a point, lsmlt lep gj h. /

due to Biot-Savart law is Tunit=N m 5

(a) Tesla (b) Gauss or kg/s” or J/m

(c) Tesla meter/Amp @ Ne\}’gnK/‘%HE:r 2019 Only option (d) w is not the unit of surface tension.

- - m
Ans. (b) : The Gauss is the CGS unit for the||57. The unit of Polarizability of the molecule is :
measurement of magnetic field (B) which is also called .
tlhé ::;gsn:etlicxﬂfé P;I;Z;;y or the magnetic induction. mz zmlll\rll (b) ij;lNi
. . . (c) C'm N” (d) Cm N

The C. G. S. unit of magnetic field at a point is Gauss. GUJCET 2018
Objective Physics Volume-I 10 YCT



Ans. (a) : Formula of Polarizability (o) is
P Cm

og=—=—

E N/C
a=C"mN"'

58. The correct unit of thermal conductivity is
(a) Jm?sec'(°C)™" (b) Jm'sec™'(°C)?
(c) J-sec (d) Jm ! sec™'(°C)™

ATIMS-27.05.2018(E)

Ans. (d): The thermal conductivity of a material is a
measure of its ability to conduct heat.
Thermal conductivity (K) = QL
AAT
Where,
Q = Heat transfer through the material
L =Length
A = Area
AT = Temperature difference
So,
-1
The unit of thermal conductivity = JSZ ><Om
m” x°C
=Js 'm'eC’
59.  The SI unit of gravitational constant is
(a) Nm kg (b) Nm* kg
(c) Nm® kg (d) N'm?kg

SRMJEEE-2017
Ans. (b) : The SI unit of gravitational constant is

Nm’kg
We know that,
mm
F=GI
The SI unit of
F =N (Newton)

m; and m, = kg (kilogram)
r = m(meter)
From the above equation, we have

2
r

G=F.
mlmZ
Put the SI units
2
=G=N (m)z = G=Nmkg’
(kg)

60. system of units was accepted by the
scientist of the general conference on weights
and measures.
(a) FPS

(c) MKS

(b) CGS
(d) SI
SRMJEEE-2017
Ans. (d) : The SI system of unit was accepted by the
scientist of the general conference on weights and
measure in 1971. In 1960 the 11™ CGPM approved the
International system of units, usually known as "SI".

Ans. (a) : Mechanical equivalent of heat, if the work is
completely changed to the heat energy, then the some
amount of heat is generated. Mathematically,

=¥

q

Here, W = Amount of work required to generate heat
q = Amount of heat
~ Joule
Calorie

So, SI unit of mechanical equivalent of heat is J/cal.
62. Siemen is the SI unit for

(a) electrical resistivity

(b) electrical conductance

(c) electrical permittivity

(d) electrical capacitance

EAMCET-1992

Ans. (b) : Conductance is defined as

1
Conductance= ——
Resistance
1
ohm

= (Q) "' or siemen
Hence siemen is the SI unit for electrical conductance.

63. The SI unit of moment of inertia is
(a) kgm* (b) kg m*
(c) Nm™ (d) Nm?

EAMCET-1999

Ans. (b) : The moment of Inertia (I=MR?) is specified

based on the distribution of mass in the body with

respect to axis of rotation.

SI unit moment of Inertia is kg.mz.

64. Ifx=at+ btz, where x is the distance travelled
by the body in kilometer while t is the time in
second, then the unit of b is
(a) km/s (b) km-s
(c) km/s* (d) km-s*

[AIPMT 1989]

Ans. (¢) : Given that,

x = at + bt* (where x is distance)
From principle of Homogeneity
[x] = [at] = [b]

[L]=b[T*] = b=[LT?

So, Unit of b = km/s’

65.

The unit of permittivity of free space, g is
(a) coulomb/newton-metre
(b) newton-metre*/coulomb’
(c) coulomb’/newton-metre’
(d) coulomb?(newton-metre)’
AIPMT 2004
Karnataka CET-2004

Ans. (¢) : Coulomb law state that.

1 .
61.  The SI unit of mechanical equivalent of heatis ||F= 4_q1_§12
(a) J/cal (b) J-cal T T
(c) cal. erg (d) erg/J e = 9,9
CGPET-2017|| ' 4nFr’
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When, unit of F =N
Unit of r=m
Unit of ¢ = Coulomb (c)
_ Coulomb x Coulomb

 newton — (metre)’

g, = I\(I:.C = Coulomb” / newton — metre

7=
.m

66. The equation [p +%)(V—b) = constant. The

units of a is
(a) Dyne x cm’
(c) Dyne/cm’

(b) Dyne x cm*
(d) Dyne/cm’
UP CPMT-2014

Ans. (b) : Given that,

[P +%)(V —b)= constant

In the term (P+izj, the units of p and %are the
A% v

same

. a=PV? [here v is the volume]

. Unit of a = unit of P x unit of v

dyne 3\2
x(cm

cm’ ( )

dyne
Y % cm®

o Unitofa=

cm’
=dynexcm*

Note:—4Here we use CGS system. In SI system unit of a
is N-m

67.  SI unit of intensity of wave is
(@) Tm?s™ (b) Im's™
(c) Wm™ (d) Tm™

UP CPMT-2012

Ans. (a,c) : The intensity of waves is defined as the
power delivered per Unit area.

adlhn.

center of pattern
energy

Intensity of wave = ———
AreaxTime

= ZJ :Wm72
m” xS
- The S.I Unit of intensity of wave is Wm™>.

69. The Bernoulli's equation may be written as:

P +%pv2 +hpg =K (a constant). The unit of

K/P is same as that of:
(a) pressure
(c) angle

(b) thrust
(d) none of the above
SRMJEE - 2011

Ans. (d) : In the given equation
[K]=[P]

= [ﬂ =[ML'T" ]

= Dimensionless and has no units.

70. The velocity of a particle depends upon t as

v =A + Bt + Ct’. If velocity is in m/s, the unit of

A will be
(a) m/s (b) m/s’
(c) ms (d) m%s

SRMJEE - 2012

Ans. (a) : Given that, v= A + Bt + Ct*
According to principle of homogeneity

Unit of A = unit of Bt = unit of Ct* = unit of V
Unit of A =unitof V

Unit of A =m/s

71.

Which one of the following physical quantities
does not have unit?
(a) luminous intensity
(c) current

(b) momentum
(d) refractive index
SRMJEE - 2015

Ans. (d) : Refractive index of medium = <
v

72.  Which of the following pairs of physical
quantities may be represented in the same
unit?

(a) Heat and temperature

(b) Temperature and mole

(c) Heat and work

(d) Specific heat and heat

MP PET-2012

Ans. (¢) : The unit of heat is Joule.

The unit of temperature is Kelvin.

The unit of work is Joule.

The unit of specific heat is Joule/gram degree Celsius.
e The same unit is represented heat and work.

73.

If mass is measure in units of o kg, length in 8

68.  Unit of electrical conductivity is m and time in y sec then calorie would be
(a) ohm (b) siemen (a) 42 a P’y (b) 4207 B3y
(c) m/mho (d) mho/m (c) 42a ' B2y (d) 42a%p'y?
UP CPMT-2010 AMU-2012
Ans. (d) : Resistivity and conductivity are interrelated|||Ans. (a) : Given data,
C(')nfluctivity is the invers.e of resistivity. According to Unit of mass = o = [M]
this is easy tolexpress one in terms of the other. Unit of length = p = [L]
o =— unit mho/m or siemen/m Unit of time =y = [T]
p Unit of work = Joule
Objective Physics Volume-I 12 YCT



We know that,
Let [ML*T %] = o p* v*
Both side comparing
X=1,y=2,z=-2

Dimension of work = [ML’T %] = o B2 y?
As 1 cal=4.2 Joule

= Calorie = 4.2 Joule
=42 (oc[32 yfz)

= Unit of Calorie = 4.2 ((1[32 y'z)
74.  Unit of surface tension in S.I system is

(a) N-m (b) N-m™'

(c) N-m* (d) N-m™

CG PET-2013
Ans. (b) : As we know,
Surface tension = Force = F
Length L

Unit of surface tension in :

e In S.I system = N/m

¢ In CGS system = Dyne/cm

o In MKS system = kgf/m

75.  The velocity of a particle is given by v = at” + bt
+ cIf v is measured in ms™' and t is measured in
second, the unit of

(a) aisms™
(b) bisms™
(c) cisms™
(d) a and b is same but that of ¢ is different
CG PET- 2010
Ans. (¢) : Given,
v=at’ +bt+ c, V= ms ! and t = second
Then,
Unit of v = Unit of at®
V =at’
v ms™ 5
-2 ; = 1ms
t~  Second
Unit of v = Unit of bt
v =Dbt
v ms’ 5
=—= =ms
t  Second
Unit of v=Unit of ¢
c=v=ms"
76.  In SI system the unit of dipole moment is
(a) C-m (b) C-m?
(c) C/m* (d) C/m

CG PET- 2006
Ans. (a) : Dipole moment — The dipole moment is
defined as the product of the magnitude of one of the
charge of the dipole and the separation distance between
them.

Dipole moment ‘i’" =qx2a

Where, q = magnitude of either charge of dipole
2a = separation distance

77.  The unit of inductance is equal to
Volt —sec Voltx Am
(a) — = (b) ——=P
Amp sec
Voltxsec Volt
() ——— d ——
Volt Amp x sec
CG PET- 2004

Ans. (a) : The unit of inductance is Henry (H) which is
expressed as the amount of inductance that causes a
voltage of one volt, when the current is changing at a
rate of one ampere per second.
The induced voltage from electromotive force can be
expressed as —

e= Lg

dt

The above equation can be written using corresponding
SI units as

Volt = [L]| Ampere

Second

This can be written as
__ Volt—sec

Ampere

78. Young's modulus of a material has the same
units as
(a) pressure (b) strain
(c) compressibility (d) force
CG PET- 2004
Ans. (a) : We know that,
The young's modulus is (Y) = Str_e.ss
Strain
:% [ Strain is dimensionless]
Al/l

Y = N/m?, which is equal to unit of pressure.
79.  Which of the following quantities has a unit but
dimensionless?

(a) Strain

(b) Reynold's number

(¢) Angular displacement

(d) Poisson's ratio

BITSAT-2005
Ans. (¢) : Among the given quantities, the angular
displacement has unit (degree or radian) but it is
dimensionless.
80.  Which of the following is the smallest unit?
(a) Millimetre (b) Angstrom
(c) Fermi (d) Metre
UPSEE - 2010

Ans. (¢) : 1 Fermi=10"m

1 Angstrom (A) =10""m
1 millimeter = 107 m
meter is the unit of length
So, the smallest unit is Fermi.

Thus, SI unit of dipole moment is C-m.

Objective Physics Volume-I
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81.

following statements is true?
(a) The unit of A is same as that of x and A
(b) The unit of A is same as that of x but not of A

(c) The unit of ¢ is same as that of %

(d) The unit of (ct —x) is same as that of %

UPSEE - 2006

Given that : y=Asin[(27n)(ct-x)} where, y

and x are measured in metres. Which of the

84.

If the capacitance of a nanocapacitor is
measured in terms of a unit 'u' made by
combining the electric charge 'e', Bohr radius
'ay’, Planck's constant 'h' and speed of light 'c'

then
¢’h he

(a) u=— (b) u=—
aO aO
e’c ¢’a

c) u=—=- d) u=—-2
(© ha, (d) he
AIIMS-2016

2 Lo .
Ans.(a) : Here, %(ct - x) is dimensionless.

ct. . . . .
Hence, — is also dimensionless and unit of ct is same

as that of x.

Therefore, unit of A is same as that of x. Also limit of y
is same as that of A, which is also same as unit of x.

82.  SI unit of coefficient of viscosity is
(a) Nsm* (b) Ns'm?
(c) Nsm™ (d) Ns?’m
JCECE-2018

J.K. CET - 2004

Ans. (d) : Let 'u' related with e, ag, h and ¢ as

[u] = [e]" [ao]" [h]° [¢]*

Using dimension formula,

M LTA% = [AT] L] [MUT LT

[M71L72T4A2] _ [McLb+2c+dTa—c—dAa]

Comparing power

a=2,c=-1,

a—c—d=4

d=-4+3=-1

Putting the value of d,
b+2c+d=-2
b=1

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

Ans. (a) : The Co-efficient of viscosity 1 is defined as| | |Putting the value of a, b, c, d in equation (i)
the tangential force F required to maintain a unit|||, = 24! /¢!
velocity gradient between two parallel layer of liquid of| 0
unit area A. _ ezao
Co-efficient of viscosity (1) = fr he
y= AV 85. If e is the charge, V the potential difference, T
Where, F = Force the temperature, then the units of ﬂare the
A = Area T
V = Velocity same as that of
r = Distance between the layers (a) Planck's constant
N-m 5 (b) Stefan's constant
T xm/sec Nsm (c) Boltzmann's constant
o . . (d) Gravitational constant
9
83. Wh1c£ is not the unit of electr;]c field? ATIMS-2016
-m
(a) — (b)) —— Ans. (¢) :
\C/ ? .. eV _ Workdone(W)
() — (d) Cm T T
m -m
JCECE-2006 | | = v [ PV = E]
Ans. (b) : RT N
" Electricfield(E) = Fli)rce = N/coloumb or N/C N K = Boltzmann constant
arge
s 86. '"Parsec" is the unit of:

- The relation between an electric field and an electric
potential is
E = Potential (v) / distance (r)

unit of E.F.:l
m
Also,
gx C—-m

(a) time
(c) frequency

(b) distance
(d) angular acceleration
AIIMS-2005

Ans. (b) : Parsec is an astronomical unit of length equal
to the distance at which a baseline of one astronomical
unit subtends an angle of one second of arc.
1 Parsec =3.08 x 10'°m

= 3.26 light year
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87. Which one of the following is not a unit of
Young's modulus ?
(a) Nm'

(c) dyne cm™

(b) Nm™

(d) mega pascal
Karnataka CET-2005

Ans. (a) : Nm' is not a unit of Young’s modulus’.

Stress N

2

Young's modulus (y) =

Strain m
CGS unit of young modulus is dyne cm 2 and represents
the units of young's modulus in Nm * and Mega Pascal.

88.

Which one of the following units is not that of
mutual inductance?
(a) henry

(c) ohm second

(b) weber
(d) volt second (ampere) '
J&K CET- 2010

Ans. (b) : Henry, ohm second, volt second (ampere) '
are units of mutual inductance, Weber is the unit
of magnetic flux.

89.  The SI unit of electron mobility is
(am’s ' V! (b) msV™'
(cms'V (d) m*s?V?

J&K CET- 2009

Ans. (a) : The SI unit of electron mobility is m* s V'
. Drift veloit A"
Electron mobility (pn) = w =4
Electricfield E
= & = _mSill = 1112571\/71
E Vm
90. The Poiseuille is the unit of

(a) pressure
(c) surface tension

(b) friction
(d) viscosity
J&K CET- 2002

Ans. (d) : The Posieuille is the unit of viscosity.
Viscosity is a measure of fluid’s resistance to flow.

SI unit of viscosity is pascal second or kg.m™, s

91. Which of the following is not a unit of energy?
(a) Ws (b) kgms'
(c) Nm (d) kgm?s™?

J&K CET- 1997

Ans. (b) : Energy = Force x distance
m
= N-m =kg. s—z.m

2
ket _ds
S

2

s
Energy =N.m, W.s, Kg.mz.s’2
Hence, kg.m.s™' is not a unit of energy.

92.  The unit of molar gas constant is
(a) JK ' mol” (b) J
(c) JK (d) J mol™

J&K CET- 2000
Ans. (a) : Molar gas constant is a fundamental physical
constant which in denoted by the symbol R.
The ST unit of the molar gas constant is Joule per Kelvin
per mole (JK' mol ).

93. What is the unit of magnetic permeability?

(@ WbA'm™ (b) Wb™' Am
(c) WoAm™ (d) Wb A'm
BITSAT-2008
Ans. (a) : The SI unit of magnetic permeability is
B— Ho 1d/ s;ne
Tt
 B4m)r Wb m
o = Id/sin® m’> Axm
to=WbA 'm"
94. Electron-volt is the unit of-
(a) Charge (b) Potential

(c) Momentum (d) Energy
CG PET-22.05.2022, 2006

|Ans. (d) : Electron-Volt is the unit of 'energy.

95. The S. L. unit of thermal conductivity is
(@aJ Sm' K™ (b) W' m'K"'
(c)Wm 'K (d Wm?*K"'
J&K CET- 2011
NEET (National) 2019
Ans. (¢) : The unit of thermal conductivity (k) = QL
AAT
Unit of k =— x watt
M xK

The equation of a circle is given by x* + y* = a%,
where a is the radius. If the equation is
modified to change the origin other then (0, 0),
then find out the correct dimensions of A and B
in a new equation :

2
=a’. The dimensions of t

(x—At)’ +(y—%j

is given as [T].

(a) A=[LT],B=[L'T"]
(b) A=[L'T],B=[LT"]
(c) A=[L'T"],B=[LT]
(d A=[L'T'],B=[LT"]

JEE Main-29.01.2023, Shift-11

Ans. (a) According to principle of dimensional
homogeneity

x—At=0

[x]=[A]t]

[L]=[A][T]

[A]=[LT]

t _ [t
y-5=0 ly] 8]’

[B]= %]] =L |
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97. [P +%] (V—b) =RT represents the equation
of state of some gases. Where P is the pressure,
V is the volume, T is the temperature and a, b,
R are the constants. The physical quantity,

which has dimensional formula as that of
2

L ,will be
a

(a) Bulk modulus (b) Compressibility
(c) Modulus of rigidity (d) Energy density
JEE Main-01.02.2023, Shift-I

Ans. (b) : (P +&j(V—b) —RT

According to principle of dimensional homogeneity, the
dimension of each terms of dimensional equation on
both side are same.

So, dimension of a is given as,

[P] [a]

VT
[a] = [P] [V]
=[ML T’][L°}
= [ML’T ]
The dimension of b is given as,
[b]=[V]
=[L]
[b] _ [L'T

So, the = F—
[a] MLT

(~ K= Bulk modulus, B = Compressibility)
1
TR
[B1=M'LT?
It is the dimension of compressibility.
98. Match List I with List II
List-I
A. Young's Modulus (Y) 1.
B. Co-efficient of 2.
Viscosity (1)
C. Planck's Constant (h) 3. [ML'T?]
D.  Work Function (¢ ) 4. [ML*T ]

Choose the correct answer from the options
given below :
(a) A-1, B-III, C-1V, D-11
(b) A-L, B-II, C-11I, D-1V
(c) A-IL, B-1II, C-1V, D-1
(d) A-1IL, B-I, C-1I, D-1V
JEE Main-25.01.2023, Shift-11

List-I1
[ML'T"]
[ML*T ]

FL _ [MLT?][L]
AAL Ly
_Fd _[MLT?][L]
~Av  [LPILTY]
(C)h=E~ _ [MLzTiz][L]

C (LT]
(D) o =hv—eV, =[ML*T ]
Match List I with List IT

List I List IT

(A) Plank's constant (h) L [M'L’T?

(B) Stopping potential (Vs) IL [M'L'T]

(C) Work function (¢) ML [M'L*T "]
(D) Momentum (p) IV. [IM'L*T>A™]
Choose the correct answer from the options
given below:

(a) A-1L, B-1V, C-II1, D-I

(b) A-1IL, B-1V, C-I, D-II

(¢) A-L, B-111, C-1V, D-II

(d) A-1IL, B-I, C-11, D-IV

JEE Main-24.01.2023, Shift-I

[ML'T?]

Ans.(d): (A)Y =
=[ML'T"]

(B)n

=ML T]

99.

Ans. (b) : E=hvo

_E_IMUT?] oo
(Ayh=—= o =[ML'T |

W _IMET?]_py oy s
(B) V“__—[AT] [MLA T ]

(C)p=w=[ML'T”]
(D)P=my=[MLT"]

100. The frequency (v) of an oscillating liquid drop

may depend upon radius (r) of the drop,
density (p) of liquid and the surface tension (s)

a_b_c

of the liquid as v = r'p’s". The values of a, b
and c respectively are:

311
@ (333)

JEE Main-24.01.2023, Shift-II
Mass (M)

Volume (V)

= % = % = [ML’3]
[Vl L]

Force (F)
Length (L)
_[F]_[MLT?]

(L] (L]

Dimension of radius

[r] =[L]

Ans. (b) : Density (p) =
[p]

Surface tension (s) =

[s] =[MT]
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1
Frequency (v) = T

1
v]=—=[T"
] 1] [T]
According to question,
y= ra pb Sc
T'=[L* [ML>]°[MT
MOLOT! = Mbre a3 2
By comparing both side, we get—
b+c=0
a—-3b=0
—2c=-1
c=—
2
Putting value of ¢ in equation (i), we get—

b+l=0
2

b=t
2

Putting value of b in equation (ii), we get—
a— 3(—1) =0
2

a=——

2

So, the value of a, b and ¢ are (—%,—l lj

101. Match List-I with List-I1

List-1

Angular L. [MLzT’Z ]
momentum

A.

B. | Torque 1L

C. | Stress II1.

D. | Pressure gradient Iv.

Chose the correct answer from the options
given below:

(a) A-1V, B-II, C-I, D-1II

(b) A-1I, B-11I, C-1V, D-1

_F
(C) Stress (o) = N

o1= 1
[A]
_[MLT?]
(L]
=[ML'T?]
. dp [ML'T?]
(D) Pressure gradient = o T
=[ML™T?]
102. Match list I with List II :
List-I List-I1
(A) Torque I kgm' s
(B)  Energy I.  kgms'
density
© Pressure M. kgm?s™
gradient
(D) Impulse IV. kgm’s™?

Choose the correct answer from the options
given below :
(a) A-1V, B-I, C-111, D-I1
(b) A-L, B-1V, C-III, D-1
(c) A-1V, B-III, C-1, D-II
(d) A-1V, B-1, C-11, D-1II
JEE Main-30.01.2023, Shift-11

Ans. (a) :

(A) Torque = F x r = kgm® sec™”

(B) Energy density = Energy _ kgm'sec”
Volume

(C) Pressure gradient = % =kgm*sec”
X

(D) Impulse =Fxt=kgms™

103. Electric field in a certain region is given by
- (A~ B~
E= [—zi +—3j). The SI unit of A and B are:
X y

(a) Nm’C'; Nm’C'
(c) Nm’C; Nm’C

(b) Nm’C; Nm’C
(d) Nm’C"; Nm’C™!
JEE Main-30.01.2023, Shift-I

(c) A-III, B-I, C-IV, D-II Ans. (a) :
(d) A-1, B-1V, C-III, D-II oA
JEE Main-31.01.2023, Shift-II x?
Ans. (¢) : (A) Angular momentum (L) = mvr NC' = Az (" SI unit of electric field is N/C)
[L] = [m][v][r] m-
= MILT L] |||A=Nm'C
=[ML’T] _B
(B) Torque (t1)=F xr y’
[t] = [F] [r] 4_B
NC!'=—
~[MLT?) [L] —
=[ML’T?] B=Nm’C"
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104. Match list - T with List - II

List-1 List - IT
(Physical (Dimensional
Quantity) Formula)

A. Pressure L [M’L’T ]
gradient

B. Energy density IL M'L'T?

C. Electric Field I [M'L™ T
D. Latent heat IV. [M'L'T?A™]

Choose the correct answer from the options
given below:
(a) A-11, B-III, C-1, D-IV
(b) A-III, B-II, C-IV, D-1
(c) A-11, B-III, C-1V, D-1
(d) A-111, B-1I, C-1, D-IV
JEE Main-29.01.2023, Shift-I

Ans. (b) :
(A) Pressure gradient = dp = L
dx AL
-2
— [ML’BT ] — [MlL—ZT—Z]
(L]
. Energy [ML’T?] s
B) Energy density = = =[MLT
® &y Y Volume L] [ ]
-2
(C) Electric field = F_IMLTT] IM'LTA™]
q [AT]
22
(D) Latent heat = Heat _energy [MLT7]_ [L°T]
mass  mass M]
105. If the velocity of light ¢, universal gravitational

constant G and Planck’s constant h are chosen
as fundamental quantities. The dimensions of
mass in the new system is :
(a) [hlchfl] (b) [hfl/zcl/ZGl/Z]
(C) [hl/ch/ZG—l/Z] (d) [hl/ZC—l/zGl]

JEE Main-01.02.2023, Shift-II

Ans. (¢) :
[M] = [G]* [h]°[C*
[G] =M 'L°T7J; [h] = [ML'T ]
[C]=[LT]
[M] = [M LT 2] [MLT ' P[LT ']
Ml LOTO _ M—a+b L3a+2b+c T—Za—lyc
On comparing both side, we get—
—-a+tb=1
3a+2b+c=0
—2a-b-—c=0
On solving equation (i), (ii) and (iii), we get—
A
2
b=1/2
c=1/2
[M] = [hl/ZCl/ZG—l/Z]

106. The physical quantity having the dimensions
M'L3T? A% is
(a) resistance (b) resistivity
(c) electrical conductivity (d) electromotive force
J&K-CET-2012, JCECE-2009
Karnataka CET-2006

Ans. (0) : Resistivity (p) =RTA

R:¥andV:

o=

W A

So, p=—-—

QI [
_[MP*T ][]

=[MLA™T?]
[AT][A]L]

dimension of (p)

Electrical conductivity ¢ = 1 =[M'L°T’A%]
p

. resistivity x length
Resistance = Y g

area
[L]
(]
Electromotive force = resistance x current
=[ML*T°A][A]

=[MLT A2 ]— =[MLI’T"A ]

=[ML’T”A™]
. . a, . a—t
107. The dimension of b in the equation p = ox
X
where p is pressure, x is distance and t is time is
() [LT] (b) [ML'T]
() [M’LT"] (d) [MT7]

JCECE-2011, CG-PET-2014
Karnataka CET-2003
UPSEE - 2013

Ans. (d) :

MLT™
Dimension of pressure [P]= % = %
[P]=[M"L'T?]
Dimension of Distance (x)=|L]
Dimension of Time (t) = [Tl}
a-t° a

bx - bx bx

. . . . a
Dimension of P = Dimension of b_
X

[P]=[ML'T* ]

[ML'T?]= [ﬂﬁ

The dimension of [3} = [MT’ZJ
b
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108. [ML™'T'] stand for dimension of
(a) work
(b) torque
(¢) linear momentum
(d) coefficient of viscosity
UPSEE - 2013, 2011, J&K CET- 2010, 1998
AIIMS-2010, AIEEE 2004, UP CPMT-2001

Ans. (d) :
(i) Dimension of work
W=fd

W = [MLT?] [L] = [ML’T?]
(i1) Dimension of torque
T=fxr
= [MLT?] [L]
T = [ML*T?]
(iii) Linear momentum
P=m.v.
=[M] [LT"] = [MLT"]
(iv) Dimension of coefficient of viscosity
F=6nnrv
_ F
6nr.v
_[MLT?]
[LI[LT]
If 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* S ¢ is
dimensionless are
(a x=1,y=1,z=1 (b) x=-1,y=1,z=1
(c) x=1,y=-1,z=1 (d) x=1,y=1,z=-1
[AIPMT 1992], UPCPMT-1992, 1981
AFMC-1991, MP PMT-1992

[ML'T™]

109.

Ans. (¢) : Given,

P = radiation pressure

C = speed of light

S = radiation energy
X,y and z are non zero intezers.
[P*SY €1 = [M°L'T"]
The dimension of P = [ML 'T %]
The dimension of S = [MT ]
The dimension of C = [LT ']
Putting the dimension in equation (i)
[ML'T 1" [IMTP. [LT']* = [M°L°T"]
[MYY L2 23y = [MOLOTO]

..()

x+y=0 ...(ii)
z-x=0 ...(iii)
2x-3y—-z=0 ...(1v)
From equation (iii)

X=z
From equation (ii)

z=-y

By solving, we get,
x=1l,y=-1,z=1
Hence, option (c) is correct.

110. The dimensional formula for permeability of
free space, L is
(a) [MLT?A™]

(c) [ML'TA%

(b) [ML-1TA%]

(d) [MLT?A™"]
UPCPMT-2007, AIIMS-2003
AFMC-2002, AIPMT-1993, 1991
MP PET-1997
Ans. (a) : The dimensional formula for permeability of]

free space,
27 x force x distance

" current x current x length

Dimension of force = [MLT ]
Dimension of current = [A]
Dimension of length and distance = [L]

. _[MLT*J[L]

* [AJA]L]
1, =[MLT *A?]
111.

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 = Cm* K,
where C is a dimensionless constant. The values
of x and y are

1 1 1 1
=—,y=— b =——,y=—=
(@) x Y3 (b) x Y=
1 1 1 1

==, y=—— d =——,y=—

©) x=2,y==7 (d) x=—2.y=7

[AIPMT 1990], RPMT-1998, MP PET-2013

Ans. (d) : Given,

f=Cm"K’
where, C = dimensionless constant

m = mass

K = spring constant
The dimension of frequency, f=[T"']
The dimension of mass, m = [M]
The dimension of spring constant, k = [MT ]
F =Cm*.K*
[M'LT'] = [M]* [MT *J"
[MOLOT 1] = [M*. T 2]
x+y=0and 2y=-1

1
x=-y andy 5
R |
2 2

112. If C and R denote capacitance and resistance

respectively, then the dimensional formula of

CRis

(a) [MLT]

(b) ML'T’]

(c) [ML'T™]

(d) Not expressible in terms of [MLT]
[AIPMT-1995, 1992, 1988]
UPCPMT-2005, 1985, 1981

Punjab PMT-1999, MP PMT-2006
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Ans. (a) :

Capacitance (C)= 4.
v

Where q = charge
C = Capacitance
v = voltage
_(i) __[ATF
Fx [ML*T7]
_ [M71L72T4A2]

MLT?][L
and R = Xzﬂ’zi;d=¢
i oq it [AT[T]

[ML*TA™]
Dimensional formula of CR
=[M 'L T*A’][ML’TA?]
— [MOLOTI ]

113. The dimensions of impulse is :
(a) [MLT ] (b) [M’LT ]
(c) [MLT] (d) [ML’T]
AP EAMCET(Medical)-1998
J&K CET- 2011, CPMT-1978
EAMCET-1981, AIPMT-1991
AFMC-1998, BCECE-2003, KCET-2007
Ans. (¢) : Impulse (I) = Force x Time
Force = [M'L'T ]
Time = [T]
Hence, I=[M'L'T?][T]
I[=[M'L'T"]

Photon energy, E =hv

h==
v

[MLT? ]

(]
..The ascending order of dimensions of time in the
dimensional formula P, T, h
115. The dimensional formula for latent heat is

(a) [MLT ] (b) [ML’T ]
(¢) [M°L’T?] (d) [MIT ]
EAMCET-1999, UPCPMT-1986, 1978
IIT-1989, 1983, MNR-1987
Karnataka CET-2001, RPET-2002

Q

Ans. (¢) : Formula of latent heat given by L =—
m

Planck's constant=|h = = [MLZT’l]

Where, L= latent heat
Q= amount of heat
M = mass of substance

Dimension of heat or work = force x displacement
=[MLT?][L]
=ML*T?

Dimension of mass = [M]

dim.of Q

dim.of m

Dimension of Latent heat L =

=[ML*T]. [M]™!

_ [MOLZT_Z]
Dimensions of resistance in an electrical circuit,
in terms of dimension of mass M, of length L,

116.

114. 1If power (P), surface, tension (T) and Planck’s of time T and of current I, would be
constant (h) are arranged, so that the (a) [MLZT’3I’1] (b) [MLzT’Z]
dimensions of time in their dimensional 2mlq—1 2312
formulae are in ascending order, then which of () MLT 1] (d) [MLTTT"]
the following is correct? JIPMER-2009, JCECE-2018
(a) P, T,h (b) P,h, T AIIMS-2005, UPCPMT-2008, [AIPMT 2007]
(¢) T,P,h (d) T,h,p Ans. (d) : From the relation of ohm’s law-
AP EMCET(Medical)-2008 V=IR
CPMT-1974, EAMCET-1981 | |Where — V = Voltage
SCRA-1989, MP PMT-2001, 1996 I = current of the circuit
MP PET-2007 R = Resistance of the wire
Ans. (a) or
Power | P = — R:X vV =E
[MLT? ] w
P|= =| ML*T R=— oq=1t
[ ] [T] [ J q.l ( )
v or
Surface Tension, |T =L W [ML’T?]
Ll [IT][
[MLT” ]|
[T]=t—F=—==[ML'T"] or
[L] R = [ML’T 1]
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117. If M, L, T, and I stand for mass, length, time
and electric current respectively, the
dimensional formula for capacitance is

(a) ML T} (b) [M 'L T
(c) [ML*T**] (d) [ML*T 1]

AIIMS-25.05.2019 (E)-Shift-11

UPSEE - 2012, AMU (Medical)-2002

EAMCET-1998, IIT-1983

AP EAMCET(Medical)-1997
charge

Ans. (b) : Capacitance =
voltage

Capacitance = charge x voltage ™

Dim. of charge = [IT]

Voltage = Electric field x displacement

Electric field = force x charge™

=[MLT?]x[IT]"

Dim. (Electric field) = [ML'TT""]

Now, dimension of voltage = [MLI"'T] [L]
=ML*I"'T7]

Put in the equation (i),
Dim. (Capacitance) = [IT] x [M L*T"' T]"
_ [M—l LT Iz]

118. The dimensional formula for Young's modulus is
OR

The dimensional formula of modulus of rigidity is
OR

The dimensional formula of pressure is
OR

The dimensional formula for volume elasticity is
OR

The dimensional formula of modulus

elasticity is

of

OR
Dimension of Bulk modulus is
OR
What is the dimension of stress?
(a) ML'T? (b) M°LT?
(c) MLT? (d) ML*T?
NEET (Sep.) 2020, SRMJEEE-2017
Kerala CEE-2019, UPSEE-2010
CG PET- 2012, 2009, DCE-2007
JIPMER-2005, MP PET-2000, 1991
UP CPMT-2004, 1991
AP EAMCET (Med.)-1995
Manipal-1995, Punjab PMT-2001
AIPMT-1990, I1T-1982
MNREC-1986, 1984

Ans. (a) : Young's modulus = Stre'ss
strain
MLT
Stress = Force _ u _ [ML’IT’Z}
Area [LZ]
Strain = ol = M — [MOLOTO]
Lo

. (ML 'T7]
Dimension of Young's modulus = ———
[M°L'T|

Dimensional formula of Young’s modulus = [ML’IT’Z}

119. The dimension of light year
() [LT] (b [T]
() [MT?] (d) [L]
TS EAMCET 28.09.2020, Shift-I
MP PMT-1989, UPCPMT-1991
AFMC-2005, 1991

Ans. (d) : Light year is a distance that light can travel in
one year since its unit is in meter.

.. Dimension of light year is [L]

120. Dimensional formula for g, is
(a) [M'L?A’T?] (b) [ML*A™TY]
(c) [IM'LA’TY] (d) [ML?A™TY]
AP EAMCET (17.09.2020) Shift-IT
Kerala CEE -2018, JCECE-2017
BCECE-2010, CG PET- 2007, 2006
UPSEE - 2005, AIIMS-2004, AMU-2003

Ans. (¢) : From Coulomb's law,
_ 1 99,
4ng, 1’
1
g, = ] ql(zlz
4nF r
2
.. Dimensions of ¢, = %X [AE]
[MLT "] [L7]
=[M'LP AT ]
121. Dimensions of 1/p,g,, where symbols have their

usual meaning, are
(a) [L'T]
() ['T7]

(b) [U'T7]

d [LT"]
MP PMT-1991, 1989, 1987
J&K CET-2010, DPMT-2004
AIEEE 2003, Bihar PET-1984
AFMC-1986, AIIMS-1993

AIPMT-1992, UPCPMT-1997, 1992
Karnataka CET-1994, DCE-1999

Ans. (¢) : We know,
1

VHo€o
1
2

c =
Ho€o

Cc=

Then, dimensional formula of

is given as —
Ho&g

1

Ho€o

== [LT71]2 _ [L2T72]
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122. Planck’s constant has the dimensions of
(a) linear momentum  (b) angular momentum
(c) energy (d) power
TS EAMCET 31.07.2022, Shift-I1
AP EAMCET-06.09.2021, Shift-I
Kerala CEE 2007, Karnataka CET-2004

AIPMT-2001

Ans. (b) : We know that, E = hv
Where, E = Energy, h = Planck’s constant,
v = Frequency
Dimension of Plank's constant
E

v
oML ]
[ ]
h=[MLUT]
Dimension of Angular momentum
=MVr
= [M][LT '] [L]
=[ML’T "]
Hence, option (b) is correct.
123. Dimensions of Planck's constant is :
(a) [MLT '] (b) [MLT?]
(c) [MLT] (d) [ML'T%]
J&K CET- 2015, 2003, 1999
DCE-2007, BCECE-2004
AFMC-2003, Kerala PMT-2002
AIIMS-1997, MP PMT-1996, 1983

11T-1985, DPMT-1987, MP PET-1995
RPMT-1999, UPCPMT-1999

Ans. (a) : Formula, E = hv
Energyin each Photon

Planck's Constant (h)=
( ) Frequency of radiation

[ML'T?|
]

=[MLT]

E
v

124. The dimension of magnetic flux is
(a) [MLT'A™] (b) [ML'TA™]

(c) [ML?T?*A™] (d) [ML’T>A™]
J&K-CET-2015, GUJICET-2014
Odisha-JEE-2012, Kerala PMT-2005
Kerala CEE 2005, DPMT-2001
AP EAMCET (Medical)-2003
AIPMT-1999, 89, AIIMS-1998
MP PMT-1994, DCE-1993, I1T-1982

Ans. (d) : Magnetic flux ((I)B) = B x A x cosO
Where, B = Magnetic Field
A = Surface Area

0 = Angle between the magnetic field and
normal to the surface.

Therefore, dim.((l)B) = [MIT’ZA’IJ[MOLZTO]
(I)B _ [M1L2T72A71:|

Since, 0 is a dimensionless quantity.

125. The equation of state of some gases can be
expressed as

[p+%](V-b)=RT

where, p is the pressure, V the volume, T the
absolute temperature and a and b are
constants. The dimensional formula of ais
(a) [ML’T”] (b) M LT
(¢) [ML'T ] (d) [ML™T?]
WB JEE-2013, JCECE-2010
CG-PET-2009, Odisha PMT-2004
UPSEE-2002, UPCPMT-1997
AIMPMT-1996, MNR-1995
AFMC-1995, MP PMT-1994, MPPET-1992
Ans. (a) : According to the principle of dimensional
homogeneity the dimensions of each the terms of a
dimensional equation on both sides are the same.

So, dimension of p and

S
a=[p][V’]

a=[ML'T*|[L]

% will be same

a=[MLT?
126. The dimensions
constant are—
(a) [M7L°T7] (b) (M7L'T]
(c) [MTLU'T?] (d) [ML’T?]
AP EAMCET-23.09.2020, Shift-IT
WB JEE 2017, COMEDK 2014
BCECE-2013, 2005, Kerala PMT-2012
Odisha JEE-2010, Karnataka CET- 2008
CG PET- 2004, JIPMER-2004
Punjab PMT-2003, AIIMS-2000
MP PMT-2000, AFMC-1999
UPCPMT-1996, DPMT-1984
EAMCET-1992, AIPMT-2004, 1992

Ans. (¢) : Gravitational force acting between two body
is—

of universal gravitational

Fe Gmm,
- 2
r
F.r’
G =
m,.m,

Where, G = Universal gravitational constant
F = Gravitational force
m; = mass of first body
m, =mass of second body
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r = Distance between two body.
.. Unit of Universal gravitational constant—

Newton. m? _ N.m?

= Unitof G = = >
kg . kg (Kg)

2

(Kg)’
[MLT ][]
[M?]

= Dimension of G = [M’1 U T’ZJ

= Dimension of G = Dimension of

= Dimension of G =

127. The dimensions of self inductance L are
(a) [ML’T2A7] (b) [ML’T'A?]
(c) [ML*T'A™] (d) [ML>T?A?]
MP PET-2009, UPSEE -2008, 2014
J&K CET-2005, Karnataka CET-2004
KCET-2004, DPMT-1999
CPMT-1992, I1T-1983, AIPMT-1992, 1989
Ans. (a) : We know that,
E= Lé
dt
where is ‘i’ is the current of circuit and L is the self]
inductance.

| MIPTPA
di [AT™]
dt
[L]=[ML’T*A™7]
128. Dimensional formula of Stefan's constant is
(a) [MT°K™] (b) [MLT K]
(c) [ML’T’] (d) [MT L]
(e) [MT*L’]
Manipal UGET -2020, Kerala CEE - 2009
KCET-2006, AIPMT-2002, MP PET-1992
MP PMT-1992, 1989, AFMC-1986

Ans. (a) : Stefan's constant () = ——
(a) (o) AT

[o]=ME L
[L"][K"][T]
1=
(K]
Dimension of () = [ML"T K]

Ans. (b) : Given, F = at + bt
Dimension of F = Dimension of at

[MLT? |=a[T]
[
[T]
a=[MLT™]
Dimension of F = Dimension of bt
F=0bt
[MLT? |=b[T]

a

2

[MLT? ]
[T
b=[MLT™]
130. The correct dimensional formula for impulse is
given by
(a) [ML’T™] (b) [MLT ']
(c) [ML*T ] (d) [MLT?]

WB JEE 2019, AIPMT-1991
AFMC-1998, BCECE-2003
Karnataka CET-2007, UPCPMT-1978
AP EAMCET-1981

Ans. (b) : Impulse (I) = Force x time
[M'L'T?] x [T]

[=[M'T'T"]

131. The dimension of angular momentum is
() [M'L'T"] (b) [M'L’T]
(c) [M'L*T] (d) [M’L'T?]
UPCPMT-1999, 1989, 1986, 1982, 1973
WB JEE-2012, AIPMT-1988
BCECE-2004, Punjab PET-2000
DPMT-1987, IIT-1983, VIT-1982

MP PMT-1987, AIPMT-1992, 1988, BHU-1995

Ans. (¢) : We know
Angular momentum (L) = mvr.
where = m = mass (kg)
V = velocity (m/s)
r = radius (m)
L=[M][LT'][L]
L=[M'LT"]

129. If the force is given by F = at + bt* with t as
time. The dimensions of a and b are
(a) [MLT ] and [MLT ]
(b) [MLT ] and [MLT ]
(¢) [ML*T™] and [ML*T ]
(d) [ML*T ] and [ML’T™]
JIPMER-2013, 2005, BITSAT-2012
Kerala PET-2011, Kerala CEE - 2011
AP EAMCET -2010, BCECE-2003
BHU-2005, 1998, AFMC-2001

132. The speed of light (c), gravitation constant (G),
and Plank's constant (h) are taken as the
fundamental units in a system. The dimension

of time in this new system should be:

(a) [G% e ] (b) [G% W C%}

(©) [G% e c%] (d) [G% e C%}

CG PET-22.05.2022
AIIMS-2008, AMU-1999
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Ans. (a) : dimension

[C]=LT"
[G]=MTL'T™
[A]=M'L’T"
Let tocc* G'h”
T=(LT') (M'CT?) (MLT)
_ [M]—y+z [L]x+3y+22 [T]—X—Zy—z
By equating

-y+z=0 __ (i)
x+3y+2z=0 _ (i)
-x—-2y—-z=1 __(iii)

By Solving eq" (i), (ii) & (iii)

-5 1

1
Weget, x=—, y=—, z=—
8 2 Y 2 2

[t] _ [C75/2G1/2h1/2j|
133. The dimensions of Boltzmann constant are
(a) [MLT0™ | (b) [ML'T?0]
(c) [M’LT0"' ] (d [ML'T?0™ ]
AP EAMCET-08.07.2022, Shift-1
CG PET- 22.05.2022
AIIMS-26.05.2019(E) Shift-2

CG PET-2010, MP PET-2013, 2002
Punjab PET-2001

Ans. (a) : Dimensional formula of Boltzmann constant
Dimensional formula of energy
(Kp) =— -
Dimensional formula of temperature
_[ML'T]
[6]

=[ML*T %0 ']

134. 1If velocity (V), acceleration (A) and force (F)

are considered as fundamental units then the
dimension of Young's modulus will be
(a) [FA’V?] (b) [FA’V]
(c) [FA*V?] (d) [FA*V?]
Tripura-27.04.2022
JEE Main-11.01.2019, Shift-II
JEE Main-02.09.2020, Shift-1

Ans. (b) : Velocity =v
Acceleration = A
Force =F

We know that,

The dimension of young's

stress

Modulus, ¥ =—- = [ML’IT’z]
strain

Then according to the dimension rule

[Y]=[FF[A]P [V .......... @)

[ML'T?]=[MLT*]* [LT*]° [LT ']

[ML—IT—Z] :[Ma La+b+c T—2a—2b—0]

comparing both side, we get

a=1

atb+c=-1
—2a-2b-c=-2
On solving the equation we get
a=1,b=2,c=-4
Putting the value of a, b, and ¢ in equation (1)
[Y]=[FA* V.
135. Dimensional formula of electric flux
(@) IM'L°T° A™] (b) M'L* T AT
(c) IM'L® T A™] (d ML T A
GUJCET 18.04.2022

Ans. (¢) : Electric flux
¢=B.A

_FA
q

Unit of ¢ =Nm’c ' orkgm’s > ¢!
Dimensions = E.A
q
[MLT?][L’]
[AT]
o=[ML’T A

136. The dimensional formula for the power of a
lens is
(a) [L'MT’]
(©) [L°M°T]
(e) [L'M'T ]

(b) [L'M 'T]
(d) [L'M°T]

Kerala CEE 04.07.2022

Ans. (a) : We know, P = L

f(m)

F = Focal length
The dimension of focal length is [MOLIT()]
Then the dimensional formula for the power of a lens
P=[L"'M"T’]
137.

If E and E; denote energies at time t and ¢,
respectively, and L and L, distance from some
point at t and t, respectively, then which of the
following equations can be declared to be
incorrect on dimensional grounds.

(A) E= 2EL (B) E=Eee '™
LO
(C) E=2Le "™ (D) E=2(E,/L,)xe "
(a) A, B only (b) A, Conly
(c) A, C,Donly (d) C,D only

TS EAMCET 18.07.2022, Shift-1
Ans. (d) : In C, the dimension of E and L are different.

Similarly in D, E and —2 also have different dimension.

0
So, C and D is incorrect on dimensional ground.

[E]#[L]

EO
o[
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138. If the velocity of light C, the gravitational
constant G and Planck's constant h are chosen
as the fundamental units, the dimension of
density in the new system is
(a) [C’G*h'] (b) [C’G™h ]
(©) [C**G""h'?) () [C**G"h7?

TS EAMCET 20.07.2022, Shift-1

Ans. (b) : Given,
Speed of Light (C) = [LT ']
Gravitational constant (G) = [M 'L’T ]
Planck's constant (h) = [ML*T ']
Let [ML™] = [C*G*h]
=[LT']* [M'L*T?]. [ML*T ']
:[M7y+z.Lx+3y+224T—x—2y—Z]

Where,
-y+z=1, x+3y+2z=-3, —=x-2y-z=0
X = 5 , y = _2 ) zZ= _1

So, the dimension of [ML ] =[C°G2h']

139. Given below are two statements: One is
labelled as Assertion (A) and other is labelled
as Reason (R).
Assertion (A) : Time period of oscillation of a
liquid drop depends on surface tension (S), if
density of the liquid is p and radius of the drop

3
is r, then T=K pr 3
S?

correct, where K is dimensionless
Reason (R) : Using dimensional analysis we get
R.H.S. having different dimension than that of
time period.
In the light of above statements, choose the
correct answer from the options given below.
(a) Both (A) and (R) are true and (R) is the
correct explanation of (A)
(b) Both (A) and (R) are true but (R) is not the
correct explanation of (A)
(c) (A) is true but (R) is false
(d) (A) is false but (R) is true
JEE Main-29.07.2022, Shift-I

is dimensionally

Ans. (d) :

Dimensional formula of the given parameters T, r,p and S —
T=[T], r=[L].p=[ML*].$=[MT 7]

RHS =

53

1
5 -1 3
_| M ={M4T2}
M4T 2

1
. Dimensional formula of R.H.S = {M 4 Tm}

And dimensional formula of L.H.S
LHS#RH.S

So, Left hand side and right hand side is not
dimensionally correct and their dimension is not same.

=[T]

2
140. The dimensions of [B—
1)
a4t e permeability of free space and
B : magnetic field)
(a) [ML*T?]
() [ML'T”]

} will be :

(b) [MLT?]
(d) [ML*T?*A™"]
JEE Main-28.07.2022, Shift-I

B? . .
Ans. (¢) : o = Magnetic Energy density
)
B _ [Energy| _ M'I’T? :[M“L’IT’Z
Ho| [Volume] r
141. Given below are two statements : One is

labeled as Assertion A and the other is labeled
as Reason R.
Assertion A : Product of Pressure (P) and time
(t) has the same dimension as that of coefficient
of viscosity.
Reason R: Coefficient of viscosity
_ Force
Velocity gradient

Choose the correct answer from the options
given below.
(a) Both A and R true and R 1is correct

explanation of A.
(b) Both A and R are true but R is NOT the

correct explanation of A.
(c) Ais true but R is false.
(d) A is false but R is true.

JEE Main-28.06.2022, Shift-I

Ans. (¢) The dimension of product of pressure and time
=[ML'T?[T']=[ML'T"]

-+ Coefficient of viscosity n =

L b

]

R: Coefficient of viscosity =

=ML

Force

Dimension of

Velocity gradient
[MLT? ]

(L[]

So, assertion is true but reason is falls.

=[MLT"]
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142. The dimension of mutual inductance is:
(a) [MLZT’ZA’I] (b) [MLZT’3A’1]
() [ML2 T2A" ] () [ML2 ‘3A‘2]
JEE Main-26.06.2022, Shift-IT
o

Ans. (¢) : We know that, mutual inductance L =
[ML’T2A™]
[ML*T *A ']
[A]
[ML*T?A™
Identify the pair of physical quantities which
have different dimensions
(a) Wave number and Rydberg's constant
(b) Stress and Coefficient of elasticity
(c) Coercivity and Magnetisation
(d) Specific heat capacity and Latent heat
JEE Main-24.06.2022, Shift-I
Ans. (d) Dimensional formula of specific heat capacity,
C=[L*T?0"]
Dimensional formula of latent heat,
L=[L’T?]

Identify the pair of physical quantities that
have same dimensions:
(a) Velocity gradient and decay constant
(b) wien's constant and Stefan constant
(c) angular frequency and angular momentum
(d) wave number and Avogadro number

JEE Main-24.06.2022, Shift-II
Ans. (a) : Dimensional formula of velocity gradient and
decay constant is same and it is given as [M’L"T™'].

Dimension of ¢ =
Dimension of L =

Dimension of L =
143.

144.

145. If momentum [P], area [A] and time [T] are
taken as fundamental quantities, then the
dimensional formula coefficient of viscosity is:
(@) [PA'T"] (b) [PAT]

(©) [PA'T] d [PA'T]
JEE Main-25.07.2022, Shift-I

Ans. (a) : [PAT'TY]

We know,

Coefficient of viscosity = Pascal x second

P*AYT? = [MIL’IT’I]
M'L'T T [P [T'] = [M L'IT'I]
mx Lx+2y T—x+z M L T—
Comparing the above equation,
x=1,
x+2y=-1
y=-1
z=0
Coefficient of viscosity = [P'A™'T"]

146. Which of the following physical quantities have
the same dimensions?

(a) Electric displacement (D) and surface charge
density

(b) Displacement current and electric field
(c) Current density and surface charge density
(d) Electric Potential and energy

JEE Main-25.07.2022, Shift-I

Ans. (a) : We know,
Electric displacement (D)= qoE

c
D|=|q,—
o)a 2|
[D]=[o]
From above, we can say Electric displacement (D) is

equal to surface charge density (o).

147. The dimensional formula of emissivity of a
body is
(a) [M'L'T]
(c) [ML'T"]

(b) ML’T”]
(d) [M'L*T?]
AP EAPCET-12.07.2022, Shift-11
Ans. (¢) : Emissivity can be defined as the ratio of the
emissive power of body temperature and emissive
power of the black body at same temperature. So, it is

dimensionless formula which dimension is [MOLOTO]

148. The energy E of a system is function of time t
and is given by E(t)=at—pt’ where a and B
are constants. The dimensions of o and B are
(a) [ML2 }md[ML2 ]

(b) [ ]and [LT]
(©) [M ]and[ML2 J
() [ML }and MLT]

AP EAMCET-05.07.2022, Shift-I
Ans. (¢) : E(t) = at— Bt3
By the principle of dimensional homogeneity.
Dimension of Energy = dimension of at = dimension of]

pt’

So, [E] = [a]
ML’T 2 = [a] [T]
[a]:MleT’z

[T]
[a] =[MLT ]
and [E] = [Bt’]
[ML'T|=p[T"]
5] - [ML'T?|
™
[B]= [ML’T

So, the dimension of [a] and [B] are [MLZT’3]and
[ML'T |
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149. If the dimension of (Angle x Force x Length) is

M™ L™ T™ then the value of (n;, ny, n3) is

(@ (1,1,-1) () (1.2,-2)
(© (I, L, 1) (d (1,2,2)
AP EAMCET-12.07.2022, Shift-1
Ans. (b) [Angle] x [Force] x [Length] =
M™ x L™ xT™

the dimension of

Angle = [M°L°T?]

Force = [M'L'T ]

Length = [L']
[MPLOT®] x [M'L'T?] x [L']= M™ x L™ xT™
[M'L2T 2 = [M™ L™ T ]
Comparing on both side, we get
nm=1n=2n=-2
150.

If the dimensional formula of ‘(Energy x
speed)’ is [M*L"T€] then a, b and c are.
(a) (1,3,-3) (b) (1,2,3)
(c) (1,2,3) (d) (1,3,-2)

AP EAMCET-05.07.2022, Shift-11
Ans. (a) : Given that,
Dimensional formula of (Energy x Speed) = [MPL°TC]
Dimension (Energy) = M'L°T >

Now, From the given equation, we have dimension of W
= dimension of o x dimension of B’

. . dimension of w
Dimension of f =, [———
dimension of a

Dimension of § = [MLT ]

[Lz] _ 0y 00
W—[M L]
o] =M ''T?|

[MLZT’Z}
MLT?

_ WrT

152.

In a typical combustion engine, the work done
_sz
by a gas molecule is given W = o’Be X' , where

x is the displacement, k is the Boltzmann
constant and T is the temperature. If o and
are constants, dimensions of o will be
(a) [MLT (b) [M'LT’]
(c) [M’LT?] (d) [MLT]

JEE Main-26.02.2021, Shift-I

Dimension (Speed) - L'T" Exponiniltommsare ahways dimenionles
[M'LT 2] x [L'T™'] = [M*L*T] p ) y .
[M'L’T ] = [M'L°T] So, Bx is dimensionless
On comparing both side we get, k
a=1 . sz _ 0y 00
b3 ie. [kT}—[MLT]
c=-3 N
Thus (a,b, ©) = (1,3,-3) PILT [MLT]
22
151. The work done by a gas molecule in an isolated [ML T }
_i 2] 22
system is given by, W = ap’e T where x is the [BHL ] - [ML T ]
displacement, k is the Boltzmann constant and B]= [MT"Z]
T is the tem.peratl.lre, o and [3 are constants. o B has dimension of work
Then, the dimensions of 3 will be
[’ [[MT 7] = [ML*T ]
(a) [M’LT] (b) [M'LT’]
2m-2
(c) [MLT? (d [ML'T?] o] :m
[MT]
JEE Main-24.02.2021, Shift-I
Ans. (¢) : Given, a=+vML’T’
- a=[MLT’|
W = af’e™T
. 153. If force (F), length (L) and time (T) are taken
dA.S we lknow, exponential  ferms are  always as the fundamental quantities. Then what will
1MENSIonIess be the dimension of density?
J— Z — -
So, dimension of [ ;‘T] =M1 (a) [FL'T’] (b) [FL”T?]
o
—5m2 =33
Here, dimension of kT is equal to the dimension of] ©) [FL T ] (d [FL T ]
energy = M'L°T JEE Main-27.08.2021, Shift-IT
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Ans. (a) : As we know that,
Force = mass x acceleration

Force
mass = ———
acceleration

[F]

dimension of mass =

LT
dimension of mass (m) = [FL™'T?]
Now,

Density = mass
volume
FL'T?|

Dimension of density = ﬁ

= [FL*T?]

154. Which of the following is not a dimensionless
quantity ?

(a) Relative magnetic permeability (L)

(b) Power factor

(c) Permeability of free space ()

(d) Quality factor

JEE Main-27.08.2021, Shift-I
Ans. (c) : (a) Relative magnetic permeability (p,) = —1

2 (Where, . is constant and it is
m

dimensionless)

(b) Power factor is an indication of the relative phase of]

the power line voltage and power line current. It ranges

from 0 to 1. As it is a ratio. So, it has no dimension.

(¢) Permeability of free space (Y =
27 x force x distance

as W =

current X current X length

[MLT—Z][L} Lo
“ AT METAT

(d) Quality factor (Q) = Energy stored

Energy dissipated per cycle

So, Q is unit less and dimensionless.
155. Match List-I with List-IL.

List-1 List-11
Magnetic induction 1. [MLZT’Z A’l]
Magnetic flux 2. I:ML—I A]

C. Magnetic 3. [MszAfl}

permeability
D. Magnetisation 4. [MLT’Z A’zJ

Choose the most appropriate answer from the
options given below.

A B CD A B CD
@2 4 1 3 b2 1 4 3
)3 2 4 1 d3 1 4 2

JEE Main-26.08.2021, Shift-11

Ans. (d) : Magnetic induction — [MT2A™]
Magnetic flux — [ML*T2A™"]

Magnetic permeability — [MLT 2A"]
Magnetisation — [M°L"A]

Hence, correct option is (d)

156. If E,L,M and G denote the quantities as energy,
angular momentum, mass and constant of

gravitation respectively, then the dimension of
P in the formula P =EL’M G is

(a) [M°LT’] (b) [ML'T?]
@ [M'LT]
JEE Main-26.08.2021, Shift-I

(©) [MLT?

Ans. (d) : Given,
EL’

M°G?
where, E — energy

L — angular momentum

M — mass

G — Gravitational constant
So, dimension of

Energy [E] = [ML*T ]
Angular momentum [L] = [ML*T ']
Gravitational constant [G] = [M 'L’T ]
Mass [M] = [M]
Substituting dimension of each quantity in equation (i)

[MUT [ MET |

p= ()

[P]: ST g—17 3212
[M][M'DT |
MALST™
[P]:W = [P] = [M’L’T
157. Which of the following equations is

dimensionally incorrect ?

Where, t = time, h = height,

s = surface tension, 6= angle,

p= density, r = radius,

g = acceleration due to gravity,

V =volume , p= pressure, W = work
done, T = torque, € = permittivity,

E = electric field, J = current density,

L =length.
4
(a) V= mpa (b) h= 2scos 6
8nL prg
OE
c) J=g— d) W= 16
(c) 5 (d)

JEE Main-31.08.2021, Shift-I
Ans. (a) : dimension of volume [V] = [L’]
dimension of [n]=[ML'T™]

R L
U8l [MLT[L]

[LT]= v =[L|

Hence, this expression is dimensionally incorrect
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158. A large number of water drops, each of radius
r, combine to have a drop of radius R. If the
surface tension is T and mechanical equivalent
of heat is J, the rise in heat energy per unit

volume will be

2T(1 1
a —_— —_———
@ J[r Rj

3T
(© T

2T
1]

3T(1 1
@ T(TE)

JEE Main-26.02.2021, Shift-1
Ans. (d) : Let, R is the radius of bigger drop and r is the
radius of smaller drop.
Water drops are combined to form a bigger drop.
So, volume of n smaller drops = volume of a bigger drop

(b)

4 .
nx—mur’ :inR3
3 3

f

Au =T x change in surface area

Au=T (n x 4nr* — 47R?)
3
Au = 47T [5] r’ —R’
r
3
=4nT [& —R? ]
r
3
4nT [R —R? ]
Heat energy (H) = ou d
J J
Now,
3
4nT[R — Rz]
r

Heat energy per unit volume [—] )
ngnR3

=)

NE
J

_a-t

160. In the expression = px P is pressure, t is

time and x is the distance. The dimension of
3 will be.
b

(a) [LT]
(c) [ML’T™]

(b) [MT™]
(d) [M’LT™]
Tripura-2021

2

Ans. (b) : Given expression p=2

X
Where,
t=Time [T]
x = Distance [L]
P = Pressure [ML™'T™]
_a- t*
obx
Pbx=a-t’
Pbx+t’=a
Both side dividing by “b”
Pbx t

oL v
b b

P

a
b
2
Px+t—=E

b b

So, dimension of [ﬂ = Px=[ML'T?][L] = [MT ]

161. The force is given in terms of time t and

displacement x by the equation

F = A cos Bx + C sin Dt

The dimensional formula of % is
(a) [M°LT"] (b) [ML'T”
(c) [M'LT?] d [MLT?]

JEE Main-25.07.2021, Shift-11

159. The dimensions of stopping potential is Ans. (b) : Given that,
(a) [ML’IT’ZAq (b) [M’IL’2T3A2] F=A COOSOB;( + C Sin Dt
Bx=MTLT
(c) [M’ZLT’3A’1J (d) [MLZT’3 A’IJ [B][L] = M°L'T®
Assam CEE-2021 ||[BI=[L"] (1)
Potential Energy And, Dt = M’L'T’
Ans. (d) : Electrical Potential =—————== [D] = [Tfl] (2)
Charge >
And, [A]=[C]=[MLT]...(3)
(V)= [E,] From equation (1), (2), (3)
[Q] SO ﬂ _ [MLT_Z ][T—l]
_ [ML*T ] " B [L]
[AT]
23 A - AD _ [ML’T ]
=[ML'T”A™] B
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162. Which of the following pairs of physical

quantities possess same dimension?

(a) Force and surface tension

(b) Frequency and velocity gradient

(c) Angular speed and solid angle

(d) Stefan's constant and Plank's constant

AP EAMCET-24.08.2021, Shift-I

Ans. (b) : Velocity gradient is variation in velocity
among the adjacent layers of the fluid

AV  meter 1
X

.. Velocity gradient =— =
Ax second meter
av_ 1
Ax  second

. Dimension of velocity gradient is [M°L’T '], which
is same as that of Frequency.
So option 'b' is correct.
163. Match List-I with List-1I
List-1

List-I1

A. h(Planck's constant) 1. [M J
B. E (kinetic energy) 2. [M ]
C. V (electric potential) 3. [MLzT’Z

D. P (linear momentum) 4. [MLZI’IT’3]

Choose the correct answer from the options
given below.

A B C D A B C D
@3 4 2 1 ® 2 3 41
)1 2 4 3 d3 2 41
JEE Main-25.02.2021, Shift-I
Ans. (b) :
List-I List-1T
A. (Planck's constant)h 2. [ML*T]
B. (Kinetic energy)E 3. [ML*T ]
C. (electric potential)v 4. [ML’T1]
D. (linear momentum)p 1. [MLT]

164. The time dependence of a physical quantity p is

given by P =P, e , where a is a constant and
t is the time. The constant "a"

(a) is dimensionless

(b) has dimensions [T]

(¢) has dimensions [T?]

(d) has dimensions of p

165. Consider an expression QV = KPTL® where
V,P,T,L are volume, pressure, time and length
respectlvely The quantity [Q] has dimension
[ML_ T_] K is dimensionless constant. The
value of integer o is:

(a) 2 (b) -2
(c) 3 (d) -1
TS EAMCET 05.08.2021, Shift-I
Ans. (¢) :
Consider an expression, QV = KPTL* ..(1)
Where V = volume, P = Pressure, T = Time, L = Length
Given, the dimension of
[Q]=[ML'T"]
K = dimensionless constant
Find value of integer a.
. KPTL*
Byeq. (), Q=—0——
A%
-2
~P= E, then dimension of [P] = &3]
A (L]
=[ML 'T ]
o) T
[V]
[MLﬁlez][T] [1%] Given that
= [L3] {.‘. [Q] — [MLflT—l]}
ML'T' = ML e 72!
ML 'T ' =ML *“T"!
So, L'=L**
then, -1=-4+aqa {.basesame, power same}
o=-1+4
a=3
166. If g and py represent of permittivity and

permeability of free space respectively. Then
the dimension of the product g L is:
(a) [ML7T?] (b) [ML’T ]
(c) [M’LT] (d) [M°L'T]
TS EAMCET 05.08.2021, Shift-I1

Ans. (a) : Dimension of g, = [M"IL_3T4A2}

Dimension of p, = [MLT’ZA’Z]

Then, dimension of g}, = dimension of g, x dimension
of o
= [MTLPTHA? X[ MLT2A ]

CG PET-2021
Ans (b) . p _p eiut — [M 1+1L 3+1T4 2A2 2] [M L72T2]
o] = [MSLOTO] Dimension of gy = M°LT?]
167. The dimensions of ob® where ‘c’ is Stefan’s
[a]= L constant and ‘b’ is Wien’s constant are

'] (a) M°L'T] (b) [MLT?]

[al=[t]=[17] (c) [ML™T] (d) [ML'T]
TS EAMCET 04.08.2021, Shift-I
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Ans.(b): A, T=b
b=l T
Energy

—= oT!
AreaxTime

_ Energy
(Area x Time) T

Energy 4 4
—= AT
(AreaxTime)T“} "

MLZT—Z |:ML(2+4)T—2—1]

_ [ J % [L4] _

[ <[] ]

= [ML"*T7]

ob* =[ML'T?]

If momentum (P), area (A) and time (T) are

taken to be the fundamental quantities then the
dimensional formula for power is

(a) {P;ATI}

cb'=

168.

(b) [P*AT?]
(©) {PA;TZ} (d [PA'T?

TS EAMCET (Medical) 09.08.2021, Shift-1
Ans. (¢) : From the dimensional relations:
Power=kP* A" T
Substituting the dimensions of the quantities,
[ML'T?]=[MLT'J[L*’[T]
_ [MaLa+2bT—a+C]

Comparing the dimensions:-

a=1, at2b=2,—-at+c=-3

On solving the equations,

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

So, Power can be represented as:—
Power = [PA”ZT’z]

169. Which quantity among the following has
neither units nor dimensions?
(a) Relative velocity (b) Relative density
(c) Angle (d) Energy
AP EAMCET-25.08.2021, Shift-1T

Ans. (b) : Relative density is the ratio of two like

doy

Ans. (b) : Dimensions of €, i are same as that of

i :EO% {d):i}
€

current,
dt .

Hence, A is unit of current.

171. 1If the energy E = GP h? ¢', where 'G' is the
universal gravitational constant, 'c' is the
velocity of light in vacuum and 'h' is Planck's
constant. The values of p,q & r are respectively

1S | -1, -5
“1le2 b £ 1>
@ 5545 ®) 575 &5
| -1 3 | -1, -3
1-1e2 g L2
© 554, @ 27545

AP EAMCET-06.09.2021, Shift-I
Ans. (a) : The given energy formula,
E=GPhic’
Writing the dimensions of every quantity,
[ML*T?] = [M 'L*T 2P [ML*T ' [LT ']
[MLZT—Z] — [M—p+q L3p+2q+r T—Z}rq—r]
Applying the principle of homogeneity, we get
—-p+q=1 (1)
3p+2q+r=2 ..(i1)
=2p—q-r=-2 ..(iii)
Adding (ii) and (iii)
p+q=0 ..(iv)
solving (i) and (iv)
q=1/2
from (i), p=-1/2
put the value of p and q in equation (ii)
r=5/2
If E and G respectively denote energy and

Then

172.

gravitational constant. has the

dimensions of
(@) [M*[L[T"]
(c) [M][L][T]

(b) [M] [L][T]
(d) [M’][L7][T]

NEET 2021
quantities. Therefore, it has neither unit nor dimensions. Ans. (a) [ ]
170. Dimensions of ¢, do. are same as that of Energy (E) = %mvz

(symbols have their usual meanings) Dimension of E = [ML?T 2]
(a) Potential (b) Current e
(c) Charge (d) Capacitance and gravitational constant (G) =
AP EAMCET-03.09.2021, Shift-I i,
Objective Physics Volume-I 31 YCT



[mer e
w7
G=[M"'L'T]
Now,
2m—2
Dimension of — = %
G [M'LT?|
E:[MszlTO]

173. If E and E; represent the energies, t and t,

represent the times, then which of the following
is dimensionally correct relation?
(a) E=Ege’ (b) E=Eotpe "’y
() E=E e’ (d) E=E, "'
TS-EAMCET-09.09.2020, Shift-1
Ans. (d): If E and E, represent the energies, t and t,
represent the times, then the relation is

_ —t/t
E=Ee "

174. The dimension of angular momentum in mass
(M), length (L) and time (T) is

(a) [MLT'] (b) ML'T™]

(c) [ML*T™'] (d) [ML™'T?]
TS-EAMCET.11.09.2020, Shift-2
Ans. (¢) : We know that,
Angular momentum = Angular velocity x Moment of
Inertia
Dimension of angular momentum = [T '] [ML?]
=[ML*T ]

2
175. The dimension of E—in mass (M), length (L)
]

and time (T) is (E =
permeability of free space)

(a) [M2L3T‘2A2] (b) [MLT“‘]
(©) [ML3 ﬂ ) [ML4 }
TS-EAMCET-14.09.2020, Shift-1
Ans. (b) : Dimension of electric field (E) = [MLT-3I-1]
[MLT "%

electric field, py =

Dimension of Permeability (1) =
So,

2 —37-1792
Dimension of E = [MLT _ZI _2]
[MLT177]

Mo
= [MLT™*]

176. Due to an explosion underneath water, a
bubble started oscillating. If this oscillation has
time period T, which is proportional to P*SPE’,
where P is static pressure, S is density of water
and E is total energy of explosion. Determine a,
B and y.

_ [MZLZTff)IfZ]
[MLT I ]

3 1 5
(a) o= E,B:E”Y:_g
5 1 1
(b) a=—c B=5,Y=§
1 5 7
(c) a=2 B=—g,Y=Z
1 3 4
(d) a=2 P==, =3

2
TS-EAMCET-10.09.2020, Shift-1

Ans. (b) : Given,
T oc P* S E
T=kP*S'E
Using dimensional balance method.
MLT = [ML T ML [MTT
[MOLOTI} — [Mu+B+ﬂ/L—u—3B+2vT—2u—2y]
Comparison of power in both side

(. k = Constant )

a+tp+y=0 . ()
—a—-3+2y=0 ...(11)
—2a—2y:1,a+y:%1 ...(1i1)

From equation (i), (ii) and (iii) we get,

-5 1 1
a:—’ =—,Y=—=
6 P=2773
177. A quantity f is given by f =+he’ /G, where c is

speed of light, G wuniversal gravitational
constant and h is the Planck’s constant.
Dimension of f is that of
(a) area

(c) momentum

(b) volume

(d) energy
JEE Main-09.01.2020, Shift-I

Ans. (d) : Given,
Speed of light (¢) = [LT ']
Gravitational constant (G) = [M 'L’T
Planck's constant (h) = [ML*T ']

hc

G

[F]=\/%:> [F]=
[MT]

[F]=

[ML*T' [T ]
IM'L’T?]

[F]=[M?L‘T*] = [F]=[ML*T?]

178. Dimensional formula for thermal conductivity
is (Here, K denotes the temperature)

(a) [MLT K] (b) [MLT?K”]
(c) [MLT K] (d) [MLT7K]
JEE Main-04.09.2020, Shift-I

Ans. (c¢) : Thermal conductivity, we can find the
dimension formula using the equation.
AQ_ kaAT
At Ax
Therefore, the dimension of thermal conductivity
_ —AQ.Ax oL

AtAT A
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_energy  length 5 1

time temperature Area
_ML'T?] XE 1 [MLUT?]
[TK.L?]

M K] []

=[MLT K]

179. The physical quantities that have the same
dimension are
(a) Couple of force and work
(b) Force and power
(c) Latent heat and specific
(d) Work and power
AP EAMCET-07.10.2020, Shift-1
Ans. (a) : The dimension of couple of force is
[ML*T].
The dimension of Work is [ML*T?].
The dimension of Force is [M'L'T?].
The dimension of Power is [M'L*T"].
The dimension of Latent heat is [M°L>T ].
The dimension of specific heat is [M°L*T 2K '].
So, the physical quantities that have the same dimension
are 'couple of force and work'.

2

180. A quantity x is given by x= bV

T where, I is
moment of inertia, F is force, v is velocity, w is
work and L is length. The dimensional formula
for x is same as that of

(a) Planck's constant (b) force constant
(c) coefficient of viscosity (d) energy density

JEE Main-04.09.2020, Shift-11

Ans. (d) : Given,
‘= IFv?
- wr!
(]- [MLz]x [MLT’z]x [Lszz]
[MLZT’ZJ[L“]

[x]=[ML'T"]

Energy _ [MLUT” ]

(V]

So, dimensional formula of X is same as energy density.

Energy density =

Volume - [MLAT%J

181. The quantities x =

E L
,y=— and z=—+
TR B CR
are defined, where C is capacitance, R is
resistance, L is length, E is electric field, B is
magnetic field, g, is free space permittivity and
W is permeability, respectively. Then,

(a) X,y and z have the same dimension

(b) Only x and z have the same dimension

(c) Only x and y have the same dimension

(d) Only y and z have the same dimension

Ans. (a) : x, y and z have same dimension.
We know,
1
X = =[Lr"
VHo€o
E o
=—=|LT
y=5-1
L i
z=—=|LT
Rl
So, X, y, z have same dimension.

BZ
182. The dimension of ——, where B is magnetic

0

field and py is the magnetic permeability of

vacuum, is
(a) [ML'T? (b) [MLT?
() [MLT] (d [ML'T]

JEE Main-07.01.2020, Shift-II

Ans. (a) : We know,
BZ
Energy density = —
2u,

Energy density = Energy

Volume
E- Force x Displacement

(Dimension )3
Dimensional formula of energy density,
E=[ML'T?

183. The dimension of stopping potential V, in
photoelectric effect in units of Planck’s
constant h, speed of light ¢ and gravitational

constant G and ampere A is

(a) |:h72/3071/3G4/3A71:| (b) [honlcsAflJ

(C) |:h2G3/2cl/3A71:| (d) |:h2/305/3G1/3A71:|
JEE Main-08.01.2020, Shift-I

Ans. (b) : We know,
Vo=[ML’T?*A'],h=[ML*T],
¢c=[LT'].G=[M'L’T?],1=[A]

Then, dimensional formula of stopping potential is

given as —

Vo= [ [A] [G] [c]* ........
IML*T* A" =[ML*T'JP[AP ML T [LT )¢
[MLZ T—3 A—l]: [Maw L2a+3c+d T—a—Zc«l Ab]
On comparing both side —

a—c=1,2a+3c+d=2,-a-2c-

Solving the above equations, we get —
a=0,b=-1,c=-1,d=5

Putting the value of a, b, ¢, d in equation (i)—

Hence, [Vo] =[Kh’*G'A'];K=1

-3,b=-1

JEE Main-05.09.2020, Shift-11
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184. If momentum P, area A and time T are taken

to be the fundamental quantities, then the
dimensional formula for energy is

(a) [P’AT?] (b) [PA'T?]

(c) [PA"T] (d [P"?AT]

JEE Main-02.09.2020, Shift-11

Ans. (¢) : According the question energy is represented

=[PI'[AT[TT

Dimensional formula of parameters given in the

equation (i)
P=[MLT'],A{L*],T=
Putting the above value in equation (1)
[MET2]=[MLT [T [T]
|:ML2T72:| — |:MaLa+2chfa :I
On comparing both side —
a=1l,a+2b=2,c—-a=-2
Solving the above equation we get —

a=1,b=Y%,c=-1
Putting the value of a, b, ¢ in equation (i)
1/2
[E]=[PT[A]"[T]"
[E] :|: P'AY2T! :|
Amount of solar energy received on the earth’s
surface per unit area per unit time is defined as

solar constant. Dimensional formula of solar
constant is

(a) [MLT

[MLZT’Z

185.

(b) [ML'T”]
(d [ML'T?

JEE Main-03.09.2020, Shift-11

Ans. (b) : According to question solar constant (K) is
defined as amount of solar energy received on earth
surface per unit area per unit time.

So,

(© [MLT]

Solar constant (K) = _ Energy

Area X time
Dimensional formula of energy = [ML*T ]
Dimensional formula of area = [L?]
Dimensional formula of time = [T]

S [MLT? ]
Dimension of solar constant, K = ==——=—=
[ ]IT]
= MT]

. Dimensional formula of solar constant = [ML’T ]
186. Which among the following has dimension of

charge?

(a) g,E/ds (b) €,E.ds

©) M E.ds d) UE.ds

€ Mo

AP EAMCET (23.09.2020) Shift-I

Ans. (b) :
: _Q
Gauss's Law ¢,

Where, Q = Total charge
g = Electric constant
¢ = Electric flux

Q

€

[Q] [z,

187. The dimensional formula of Polarization P is

Eds =

@ LA T'] (b) [M'L?T"]
(c) [L*A'T"] (d) [L2A'TY
GUJCET 2020

. Dipol t
Ans. (d) : Polarization=—Po-¢ MOMCM
Volume

Dimension of polarization
= [i—?} (dipole moment= qd)
— [szTl Al]
Suppose refractive index p is given as p= A

188.

B
+7 where A and B are constants and A is

wavelength, then dimension of B are same as
that of

(a) Wavelength (b) volume
(c) Pressure (d) area
COMEDK 2020

Ans. (d) : As refractive index,

(H) - velocity of light in medium

Since, refractive index is ratio of velocity so it is
dimension less quantity.

velocity of light in vaccum(c)

B
n= A+k2

So, dimensionally u, A, and Ez are same,

B
[n]=[A] I:kz:l
[B]
]

=[»*]-[1]

Dimension of [B] is equal to [A*] ie. [
represent the dimension of area.

189. Let ‘c’ and ‘b’ be Stefan’s constant and Wien’s
constant respectively, then dimensions of ‘cb’

= [MOLOTO]

(A = wavelength in meter)

L] which

are

(a) L'M'T’K” (b) L'M'TK?

(c) L'M'T°K (d) L'M'TK?
MHT-CET 2020
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Ans. (d) : Here, o = Stefan constant
b = Wien's constant

Dimensions of [c x b]

We know that,

s E_ Q _MLUT”

ST ATY T PTKY
E = Heat energy per unit area per unit time.
From Wien's law—

=[MTK™]

A=
T
b=AT=[LK]

Dimensions of [c x b]
=[MTK™* x LK]

=[MLT K]
190. Which of the following expression has a
dimensional formula different from others?

(a) %eo E’f(e, permitivity of free space, E:

electric field)
(b) hv (h: Plancks constant, v: frequency)

(c) pgh (p: density, g: acceleration due to gravity,
h: height)

(d) %pv2 (p: density, v: velocity)

UPSEE 2020

Ans. (b) :

1 Ener
(a) _eo 2 — gy

2 Volume

2m-2
Dimension of 1 €, E’= [ML—3T] =[ML'T?]
2 (L]

(b) hv = Energy of photon
Dimension of hv = ML*T*
(¢) Dimension of pgh = [ML] [LT?] [L]=ML'T"

(d) Dimension of %pv2 =[ML?]J[LT™']
=[ML'T?

. . 1 1
So, dimension of 5 €oE, pgh and 5 sz same

But hv has different dimensional formula.
191.

The force of interaction between two atoms is
2

given by F=af} exp - ; where x is the
okT

distance, k is the Boltzmann constant and T is
temperature and a and  are two constants.
The dimension of f is

(a) [MLT (b) [M'LT]

(c) [MLT™] @ [mrT?

JEE Main-11.01.2019, Shift-I

Ans. (¢) : [M’LT™]
We know,

F=oapex
b p(aKTJ

In expression, there will be dimensionless.

[©]

ox[MLT 20 '] [0] = [MOLOTo]
G -
ax[ML'T? |
o= [M71T+2]
Now,
F=op
[MLT ] = [M"'T*]x [B]
B=[MLT™|

192. Which of the following combinations has the
dimension of electrical resistance (g, is the
permittivity of vacuum and |, is the
permeability of vacuum) ?

Ho

o b
80 80

(b)

) F () e
98 Mo

JEE Main-12.04.2019, Shift-I

Ans. (a) : We know that,
V:IR:>R:X:W—/C1:E
I I ql

Where, V = Voltage, I = current, R = resistance
W = workdone, q = charge

2m-2
— [E\i%]’{’r]] — [MLZT—3A—2]
LI 49
F= 1 12 2 _ g = 1 22
mE, T 4nrF
IZtZ [AZ][sz]

T[CMLT 2] [2][MLT?]

g, =[M'L°T*A%] (D)
¢’ = =Hy="7—
Koo c'g,
B 1
Ko = [LZT_Z][M_IL_3T4A2]
Ky = [MlLlT_zA_z] .(2)

From eq" (i) & eq" (ii)
& B [M—lL—3T4A2] B
", [M'LT2A2]

ST A > B o MP TP A
Ho €

[M—ZL—4T6A4]

So, option (a) is correct.
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193. In SI units, the dimensions of /8—° is
K,

(a) [A'T™ML’]
(c) [AT ML ]

(b) [AT’M L]
@ [ATM'L?]
JEE Main-08.04.2019, Shift-I

Ans. (d) : We know that,

q¢ 't [A’T?]
&= T T T T
Fr> Fr’ [MLT’L]
— [M—IL—3T4A2]
1 1
Ho c’e, [UT2M 'L T*A?]
u, =[MLT?A™]
17 34 A 2
The dimension of = Mj‘i]
[MLT?A7?]

\/[M‘ZL“‘T"A“

=[M'L7T’A?]
194. The expression for the force is given by b+t£3
where 'b' and 'c' are some physical quantities
and 't' is the time. Then the dimensions of 'c'
are
(a) [MLT] (b) [MLT ']
(¢) [MLT?] (d) [MLT]
TS EAMCET 08.05.2019, Shift-I
Ans. (d) :
Force = mass x acceleration
Or F=ma
F=b+ t%
F=[MLT?]
The dimension of ¢ are
c
F= 7
c=Fxt’

c=[MLT?]x[T*]
=[MLT']
¢ =[MLT]

195. In form of G (universal gravitational constant),
h (Planck constant) and c (speed of light), the

time period will be proportional to

()\/7 hc

(©)

(b)

(d) \/E?
C

JEE Main-09.01.2019, Shift-11

Ans. (a) : We know,
Fr’ T TR
G=?,G=[M LT ]

h=[MLUT"],c=[LT"]
Now, time period is expressed as —
T=KG"h ¢
[T]= M 'L*T**[ML*T 'J’[LT '*
[MOLOTI] — [M—x+yL3x+2y+zT—2x-y—Z]
Comparing the power in above equation,
Xx+ty=0=>x=y
3x+2y+z=0=5x+z=0

2x-y-z=1=3x+z=-1
On solving the above equation, we get—
1 5
XYty
T-K Gh
¢’

196. If surface tension (S), moment of inertia (I) and
Planck’s constant (h), were to be taken as the
fundamental units, the dimensional formula for
linear momentum would be
(a) Sl/211/2h—1 (b) S3/211/2h0
(C) SI/ZII/ZhO (d) Sl/213/2h—1
JEE Main-08.04.2019, Shift-II

Ans. (¢) : Dimensional formula of linear momentum is
expressed as —

P=KS'I°h° @)
Where, K = dimensionless constant
Putting the dimensional formula of given parameters in
equation (i)—

[MLT "= [MT ?]*[ML*]® [ML*T '|°

[MLT—I] — [Ma+b+c L2b+2c T—Za—C]
On comparing both side —

atb+c=1,2b+2c=1,2ac=-1
Solving the above equation we get,

=—b— ,c=0
2’

Putting the value of a, b, ¢ in equation (i)—
P=KS”12n’

197. In the formula X 5YZ2, X and Z have
dimensions of capacitance and magnetic field,
respectively. What are the dimensions of Y in
SI units?

(a) [M'LT'A%]
(b)
(c)
(d)

[MPL'T*A7 ]
(M
I

M’zL’2T6A3]

—3L—2T8 A4:|

JEE Main-10.04.2019, Shift-II
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Ans. (¢) : Given,
X =5Y7"
Where [X]=[M" L? T* A”]
[Z]=[M'T?A"
Now,
X
577
[M71L72T4A2:|
Y=t

s[MT2A" ]2

Y= [M’3L’2T"A4]

198. P, Q, R and S denote energy, mass, angular
momentum and  gravitational constant

5Q2
respectively, the quantity |:PR2} has the

dimensions of
(a) Mass (b) Length
(c) Time (d) Angle
AP EAMCET (Medical)-24.04.2019, Shift-1
Ans. (d) : Given,
Let quantity is x

52
So, x=[Q Sz}
PR

Where, P — energy
Q — mass
R — angular momentum
S — Gravitational constant
Dimension of ,
Energy [P] = [ML’T?]
Mass [Q] = [M]
Angular momentum [R] = [ML*T™]
Gravitational constant [S] = [M'L*T ]
Substituting dimension of each quantity in equation (1)

] M [MCT?]
X|=
[MET [ MLT ]
MLT™
Angle is dimension less quantity

So, dimension formula of angle = [M’L"T’]

199. IfR, L, C, F, v, q, I and t represent resistance,
inductance, capacitance, force, velocity.
electric charge, electric current and time
respectively, then which of the following will
have same dimensions?

= [M°L°T°]

2 L
(A) [I'R] (B) {RJ
2
of&] o[
(a) A&B (b) A&C
(c) B&D (d) A&D

AP EAMCET-23.04.2019, Shift-1T

Ans. (b) :
(A) TIPR=P <Y ['.'R :Xj
[ I
=VxI
[I’R] =[ML’TA'][A]= [ML*T ]
L
B i
(B) Rt
We have formula for inductance is
A
Fta@
dt
[MLZT’3A’1]
Ll=t———— Jd-|MI’T?A"
[ ] |: AT71:| [ :I
[ L } [MLZT’ZA’ZJ
Rt] [MLPA™T?][T]
_ [MOLOTO]
2
q
C
©) RC?
[ 5 ] [TZAZ]
RC? [MLZA‘ZT‘3HM‘1L‘2T4A2]2
= [ML*T ]
Fv
D -
(D) .
M'L'T||lLT™
R
t [T]
So, A & C have same dimension.

200. If the velocity of light (C), gravitational
constant (G) and Plank’s constant (h) are
chosen as fundamental units, the dimensions of
time will be
(a) C73/2G2h71/2
(C) C2G72h1/2

(b) C73/2G2h2
(d) C—3/2G1/2h1/2
Assam CEE-2019

Ans. (d) : T oc C*G” W

Dimension of
time [t] = [T]
light [C]=[LT ']
Gravitational constant [G] = [M 'L*T?]
Plack constant [h] = [ML"T ']

Putting value of each dimension in equation (i)

[T] oc [LT'T* [M'L*T ] [ML*T ')

[MoLoTl] o [M—y+z Lx+3y+22 T—X—Zy—Z]

On comparing both side we get

—y +2z=0 oeenn (1)
x+3y+2z=0 ... (100)
—x2y—z=1 1%
On solving equation (ii), (iii), (iv), we get
=3 1 1
2772 "

Putting the value of x, y and z in equation (i), we get
Toc C¥2 G2 12
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201. The dimensional formula of modulus of
elasticity and its unit are
(a) [ML'T?] and Pascal
(b) [MLT '] and Pascal
(¢c) [ML™'T™] and Poise
(d) [MLT '] and Poise

Assam CEE-2019

Ans. (a) :
stress

Modulus of elasticity = -
strain

Stress = L [ML'T?]
A

Strain is dimensionless
. Modulus of elasticity= [ML 'T ]

Unit = £ = Pascal

202. The dimensional formula for pressure gradient
of a liquid flowing in a tube is

(a) [ML’T ] (b) [ML'T"]
(¢) [MLT ] (d) [ML™T”]
AMU-2019
Ans. (d) : Since we know that pressure gradient is given
as-
Pressure gradient = AP
Ah
. . N 1 N
unit of presser gradient = —x—=—
m- m m
o _ [MLT? ]
Dimensional formula of pressure gradient = W
=[MLT?]
Hence, option (d) is correct.

203. Consider a spongy block of mass m floating on
a flowing river. The maximum mass of the
block is related to the speed of the river flow v,
acceleration due to gravity g and the density of
the block p such that m,,, = kv'g'p” (k is
constant). The values of x, y and z should then
respectively be (Mass of the spongy block is
assumed to vary due to absorption of water

by it)
(a) 6,3,2 (b) 6,-3,1
(c) 3,6,1 (de6,1,3

TS-EAMCET-06.05.2019, Shift-1

x+y-3z=0

x+ty-3x1=0

x+ty=3 .(11)

—x—-2y=0

X =-2y ...(iii)

from equation (ii) and (iii) we get—
y=-3,x=6

Then, the value of x, y and z will be
(6,-3,1)

204. Match the physical quantities given in List-1
with dimensions in List-II.
List I List IT

a) Gravitational potential (i) | M'L*T K™
(a) p

(i) [M'L'T ]

(iii) [ML'T K™ ]
(d) Specific heat capacity (iv) [M’lL’3T4lz]

(The dimension of mass, length, time, temperature
and current are M, L, T, K and I, respectively). The
correct match is

(b) Stefan's constant

(c) Permittivity

A B C D
@IV 1 I 1
I IV I I
Im mT 1 1V
(I T IV I

TS-EAMCET-03.05.2019, Shift-2

Ans. (d) : Dimensions of the given physical quantities
are as follows :
(A) Gravitational potential,

= [m3 /kg.s’z]
=[C/Mm'T?

=[M'UT?
(B) Stefan's constant = (W/ m2K4)
=[ML’T/I’K*]

= [MLOT”Kﬂ
(C) Permittivity = — i (C*s*/m’kg)
-m
_ |:M71L73T412:|

(D) Specific heat capacity = (Joule/kg.K)
=[ML’T>/MK]
=[MLTK™ ]

Ans. (b) : The maximum mass of the block floating on| [ |So, the correct sequence of match is

river depends, speed of flow of the river (v) acceleration| /A 5 [ B > III,C > IVand D — 1.

due to gravity (g) and density of the block (p) 205. If A represents density, B represents velocity, C
So, . , represents specific heat capacity and D

Mpyx = kv* ' p represents wavelength, then the quantity
Write the dimensional formula in both sides. having the dimensions of product of A, B, C
1yomo] ) 2] 3% and D is

[M LT }_ [LT ] [LT ] [ML } (a) Stefan's constant

[MILOTO} =M LY T (b) Boltzmann's constant

C o th ; (¢) Thermal conductivity

(inllparlng ¢ power we get, (d) Universal gas constant

z= (1) AP EAMCET (22.04.2019) Shift-IT
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Ans. (¢) : Given that,
A = Density = ML"T’ |

B = Velocity =[ M'LT"' |
C = Specificheat capacity = [MOLZT’ZK’IJ
D = Wavelength = [M"LT"}

According to question dimension of ABCD is

[k]=[Al[B][C][P]
[k]=[ML? ][ LT [T K ][L]
[k] — I:ML73+1+2+1T7172K71]
[k]=[MLT K]
Dimensional formula of each option are -
Thermal conductivity = [MLT*K’IJ

Universal gas constant = [MLZT’ZK’IJ
Stefan's constant = [ML°T’3K’4J
Boltzmann's Constant = [MLZT’ZK’IJ

Hence, dimension formula of ABCD is same as
dimension formula of thermal conductivity.

206. A physical quantity obtained from the ratio of
the coefficient of thermal conductivity to the

universal gravitational constant has a
dimensional formula [M** L* T* K|, then the
+
value of 2 b -dis
c+b
3 1
a) +— b) ——
(a) 5 (b) 2
3 1
c) —— d) +—
(c) 5 (d) 2

AP EAMCET (20.04.2019) Shift-II
Ans. (d) : Given that,
Dimension formula of [K]

Dimension formula of[G] B [MZEL%TZCKd]
Iy I3y -1
[EdML;TKz [ v—

MzaL4bT2ch _ |:M2L72T71K71:|

Comparing both side, we get —

2a=2, 4b=-2, 2c=-1, d=-1
a=1 b:_—1 c:_—l,d:—l
2 2
According to the question the value of
b
atb . 2 —(—1):1
c+b 11 2
2 2

207. If the charge of electron e, mass of electron m,
speed of light in vacuum c¢ and Planck's
constant h are taken as fundamental quantities,
then the permeability of vacuum py can be
expressed as

h hc

(a‘) 2 (b) 2
mc me

h mc’

© @ @ e

AP EAMCET (20.04.2019) Shift-1

Ans. (c) : Dimension of permeability of vacuum p_

[u,]=[MLT?A7 ]

Dimension charge (e) = [AT]

Dimension of mass of electron (m) = [M]

Dimension of speed of light (¢) = [LT ']

Dimension Planck's constant (h) = [ML*T ']

According to question
H-Q o eambcchd
u, =ke*m"ch*

u, =k[AT] [M]'[LT ] [MLT

l,l.o _ k[M]b+d [L]c+2d [T]a—c—d [A]a

I:MLT,ZA,QJ _ K[M]b+d [L]c+2d [T]a—c—d [A]a

Comparing both side, we get —

c+2d=1 ... (ii)
b+d=1 ... (iii)
a—-c—d=-2 ... (iv)
a=-2 .. v)

Solving the equationa=-2,b=0,c=-1,d=1,
Putting value of a, b, ¢, d in equation (i)

u, =ke*m"ch*

u, =ke?m’c”'h'
_kh
K, = poe)
_h
K, = poe)
Hence option (c) is correct answer.
208. If A represents Boltzmann constant, B

represents Planck’s constant and C represents
speed of light in vacuum, then the quantity
having the dimensions of A*B~C is
(a) Universal gas constant
(b) Specific heat capacity
(c) Stefan’s constant
(d) Heat energy
AP EAMCET (20.04.2019) Shift-1
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Ans. (¢) : Dimension of Boltzmann's constant (A)
=[MUT?K™ ]
Dimension of Planck constant (B) = [MLZT’I}
Dimension of speed of light (C) = [LT’IJ
The dimension of A‘B~C™? is —
=[MeTK ] [MET ] LT ]
_ |:M4L8T—8K41 :| |:M73L47T+3 :| I:L72T+2 :|
_ [M4—3L8—6—2T—8+3+2K4j| _ [MILOT%K%]
We know [MILOT%K%} is dimension formula of]
Stefan's constant.

-2

209. The dimensional formula of \/p, € is
(a) M'L"'T?A™ (b) M'L'T2A°
(c) M°L°T°A° (d) M°L*T2A°
GUJCET 2019
Ans. (¢) : We know that,
c
V=
l’l'[‘E;l’
c
l’l'[‘E;l’ =—
\'

— is the ratio of velocity so it is dimensionless
v

So, the dimension of /i g, is M°L'T’A"

210. The dimensional formula of joL is . Take

212. What is the dimension of Luminous flux?
(a) [cd'] (b) [cd'T ']
(c) [cd'L?] (d) [ed'L'T™]
AIIMS-26.05.2019(M) Shift-1

Ans. (a) : The unit of luminous intensity is Candela and
denoted as cd.

So, the unit of luminous flux = [cd]
213. Which of the following is the dimensional

formula for electric polarization

(a) ML'T'T! (b)y ML T'T!

(c) M'L?T'T (d ML T'T!

MHT-CET 2019
Ans. (b) : Dimensional formula for electric polarization
is [MLT'T'].
Electric polarization (P) =g,y E
Where, E = electric field
. = electric susceptibility (dimensionless)

[P]=[g,][E] :xisdimensionless
[P] _ |:M71L73T412 :| [MLT%IJ:I
[P]=[ ML T'T']

214. The dimensional formula of coefficient of
viscosity can be expressed as M* L T. What
are the values of a, b and c.

(a) a=b=c=1 (b) a=b=1,c=-1
(c)a=1,b=c=-1 (d)a=c=-1,b=1
J&K-CET-2019

Q as the dimension of charge.

(@) [M'L’T'Q’] (b) [M'L*T'Q7]

(©) [M'L’T'Q7 (d) [M'L’T'Q7]
GUJCET 2019

Ans. (¢) : [joL]
Where, j = Complex number

o = angular frequency

L = inductance

joL = [M°L°T’] [M°L°T '] [M'L*T°Q %]
Dimension of joL = [M'L*T Q]

211. The dimensional formula of effective torsional
constant of s}pring is
(a) [M'L*T]

(c) [M'L*T7]

(b) [M'L’T?A7
(d) [ML°T’]
GUJCET 2019

Ans. (¢) : t=C6
where,
C = torsional constant of spring
T = restoring torque
0 = angle
Dimension of 8 = [M’L"T]
T=M'L’T?
[r} (M'*T2]
C=|- === -
0 [MOLOTO]
c=[mM'r*17]

Fxr
A xv

Ans. (¢) : Coefficient of viscosity (n) =

Where, F = Tangential force
r = Distance between layers
A = Area
v = Velocity
Fxr
Dim. =
(n) A xv

[MLT? ]x[L]
[ ]x [T ]
[MLZT’Z]
T

Hence, an comparing with [M*L°T¢]
Weget, a=1, b=-1, c=-1.

215. Which of the following is a dimensionless
quantity?

(a) Thermal conductivity

(b) Specific gravity

(c) Coefficient of linear expansion

(d) Surface tension

=[ML'T"]

J&K-CET-2019
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Mass _ [ML”]
Volume
Density of substance
Density of water at 4°C

[ ]

[ML” ]
- [wr]
Hence, specific gravity is a dimensionless quantity.

216. The dimensions of torque are same as that of
(a) Pressure (b) impulse
(c) moment of force (d) acceleration
MHT-CET 2019

Ans. (b) : Density =

Specific gravity =

Dim. of specific gravity =

Ans. (¢) : Torque = Force x Distance
= [MLT? | x[ML'T’ ]
[MLT ]
Moment of force = force x Distance
= [MLT? | x[M"L'T’ |
= [MLT?]

217. [If force is proportional to square of velocity,
then the dimension of proportionality constant
is

() [ML'T]
(c) [MLT"]

(b) [ML™'T’]
(d) [M°LT™]
Manipal UGET-2019, 2010
Ans. (b) : According to question—
F o V?
F=kV* (k = proportionality const.)
Write dimension on both side
[MLT ] =k[LT ']
=Kk[L*T ]
[MLT |
e
k=ML 'T’]

218. Which of the following physical quantities set
has different dimensional formulae :
(a) Angular Impulse. Planks constant. Stefan's
constant
(b) Energy density. Wave Intensity. Stress
(c) Radius of gyration. Angular displacement.
Rydberg constant

(d) Velocity gradient. Acceleration. Gravitational
Potential

TS EAMCET 02.05.2018, Shift-II
Ans. (d) : Angular impulse = Torque x time
= (force x distance) x (time)
= [MLT *] [L] [T]
= [ML’T ]
Dimension of plank's constant [h] = [ML*T ']
Stefan's constant (c) = [ML"T °K ]
Energy density = [ML 'T ]

Wave intensity = [ML"T ]

Stress = [M'L™'T ]

Radius of gyration = [M°L°T]
Angular displacement = [M°L°T’]
Rydberg constant = [M"L™'T]
Velocity gradient = [M°L"T ']
Acceleration = [LT ]
Gravitational potential = [M°L*T ]
219. If L represents inductance, R represents
resistance and Q represents electric charge,
then match the following.

List-1 (Quantity) List-IT (Dimensions)
Qsz I) M’L*T> A2
A
(A) L
QR® ML T A
B) =
(B) L
QR’ ML’ T?A°
C =
© L
o) QR VML T A
L
The correct is
A B C D
@IV 1 1 1
A B C D
(b) Il 1 vV 1
A B C D
() IV I 1 Il
A B C D
(dur 1w I 1
AP EAMCET-25.04.2018, Shift-IT
=1t
Ans. (b) : Q
[Q]=[AT]
Y
“Q
ML*T
[ ]=[ L[MLZT3A2]
[AT][A]
L:VxE
di
W dt
Q di
[L]:[MLZT’Z] [1]
[aT]  [A]
=[MLT?A7 ]
QZRZ
L
w  [eR] [aTIpaT
L | [MUT?A”]
=[ML'T7A’]
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5 [RATETA] S
L | [MUT?A?] L i
r T 22 2m-3 A 2
:|:M2L4T75A72] A) QR? _ I:A T :H:ML T"A :|
L ML'T?A™
_QRZ [AT]|:ML2FF73/%72:|2 2_ 250 I: :|
(C) L :|: |:ML2T72A—2:| - |:ML T7A :I
- r 5 22 23427
2T Al QRY] [AT | [MLUT A7 ]
=[MLU'T A" ] (B) TS
r AT][ML’TA R
o (2t e
] Tor2] [AT][MIT AT
=[MLT'A'] © | }[ T
L ML'T™A"
220. If L represents inductance, R represents - [ ]
resistance and Q represents electric charge, :[MLzT’3 A’IJ
then match the following.
List-I (Quantity) List-II (Dimensions) D) i QR [ AT][MLZTf3 Afz]
) QR DM LT A L L] [MUT?A]
L _ 07 0RO A 1
R’ MM LOTOA! = [M L'TA ]
(B) L 221. The dimensions in M, L and T of the term a/V?
5 ) M' L2 T2 A in Vander Waals equation are
) R (a) 1,-1,-2 ® 1,1,-2
L s (c) 2,1,-1 (d 1,1,1
o) R IV)MLTT= A Assam CEE-2018
L Ans. (a) The Vanderwaal’s equation is given as —
The correct is a
A B C D (P+—ZJ(V—b):RT
(@Iv I 1 I V2 S
A B C D Therefore, a/V° should have same dimension as P
MM 1 IV I (pressure).
A B C D So, dimension of [izj =M'L'T™
(o) IV 111 I 11 A"
A B C D 222. The radius of nucleus is R = R,A"”, where A is
(d) I v [ 1 . mass number. The dimension of R is
AP EAMCET-25.04.2018, Shift-11 (2) [MLT] (b) [M'LT]
Ans. (b) : Q=It (c) [M’LT™] (d) None of these
7 [Q]=[AT] HP CET-2018
W Ans. (b) : Given, that:-
R= a The radius of nucleus R = RyA”
R
22 -
[R] :M - [MLZT%A’Z] or Ry (A7
[AT][A] A is mass number so, it is dimensionless
L=Vx ﬁ So, dimension of Ry = dimension of R
di =[L]=[M°LT"]
_ W dt 223. If energy of photon is Ea h* ¢” A" where, h is
B Q di Planck’s constant, ¢ = speed of light and A =
[MLZT’Z] [ ] wavelength of photon. Then the value of a, b
T and d are
L ==
[ ] [AT] [A] (a 1,1,1 b 1,-1,1
_ 2D A 2 () 1,1,-1 (d) None of these
B [ML A ] HP CET-2018
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Ans. (¢) : We have :-
E oc h'c®¢
We know that :-
[E] = [M'L’T™]
[h] = M'L’T™]
[e]=[L'T"]
=L
[E] = [h][c]"[A)*
M'L2T2] = [M'L2T LT L
[Ml LZT—Z] _ [MaL2a+b+d T—a—b]
On comparing coff. of M, L and T both sides:-
a=1
2a+b+d=2
—a—-b=-—
-1-b=-2 (-
-b=-2+1
b=1
Puta=1,b=1in2a+b+d=2
2+1+d=2=d=-1
So, the value of a, b, d are :-
a,b,d=1,1,-1
If V, is the volume of a standard unit cell of
germanium crystal containing N, atoms, then
the expression for the mass m of a volume V in
terms of Vy, Ng, M, and Ny is [here, M is the
molar mass of germanium and N, is the
Avogadro's constant]

So,

a=1)

224.

V N, N V,
(@) NIV N, (b)y —* N, \/NI

V N, V, N,
(©) MVN_ (d MVN_

TS-EAMCET-05.05.2018, Shift-1
Ans. (¢) : Number of unit cells in volume
A%

VO

Total volume

- Volume of a unit cell

Number of atoms in volume (V)
=Number of unit cells x Number of atoms in (Ny)

1 unit cell = l>< N,
0
Number of moles in volume (V)

_ Number of atoms

V. N
Avagadro number V, N
Mass m of given sample volume

= Number of moles x Molar mass

= l X & x M
V, N,
225. A gas satisfies the relation PV™* = k, where P is
pressure, V is volume and k is constant. The
dimension of constant k are
(a) [ML'T?] (b) [MLT’]
(c) [MLT™] (d) [MLT™]
TS-EAMCET-04.05.2018, Shift-1

m

. 55 _ P = pressure
Ans. (a) : Given, PV k, {V = volume}

Using dimensional balance method
=[P [VI" = [ML 'T 7] x [L']"
=[ML'T?] x [L°]

=[ML'T ]

226. Dimensions of the quantity , where p is
050

the pressure, g, is electric permittivity of free

space and p, is permeability of free space, will

be

(a) [MLT™]

(¢) [ML'T]

(b) [ML’T ]
(d) ML’T™]
TS-EAMCET-07.05.2018, Shift-1

Ans. (a) : Given,

Quantity =
€ 0 H'O

Where, P = Pressure, ¢,= permittivity of free space and

U = Permeability of free space.
So,

Dimension of = [ML‘IT"z]X [LZT_z]
80“0
=[MLT ]
If C, the velocity of light, g the acceleration due
to gravity and P the atmospheric pressure be
the fundamental quantities in MKS system,

then the dimensions of length will be same as

227.

that of
@ & (b) 9
g
CZ
(c) PCg @

BITSAT-2018

Ans. (d) : C = velocity
g = acceleration due to gravity
P = Atmospheric Pressure

¢ j _ (LT _ [117]
g ) [LT°] [LT?]
S

[ML'T>

-[L]

Dimension of (

Dimension of F =

Dimension of
PCg=[ML'T” |[LT" J[LT?]=[MLT"]

c_[LT]
Dimension of —= [ ]
g [LT7]
Hence, only option (d) is correct dimension of length.
228. Assertion (A) : Energy per unit volume and
angular momentum can be added
dimensionally.

Reason (R): Physical quantities having same
dimensions can be added or subtracted.
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(a) Both (A) and (R) are true and (R) is the
correct explanation of (A)
(b) Both (A) and (R) are true but (R) is not the
correct explanation of (A)
(c) (A) is true but (R) is false
(d) (A) is false but (R) is true
AP EAMCET (23.04.2018) Shift-1
Ans. (d) : Due to dimensionally not equal, angular
momentum can not be added dimensionally to energy
per unit volume. Hence, Assertion (A) is false.
Physical quantities have same dimensions can be
added or subtracted. Hence Reason (R) is correct.
229. The magnetic induction field has
dimensions of
(a) force
(b) force constant
(¢) surface tension

(d)
current
(e) force constant A current

the

surface tension

Kerala CEE -2018
Ans. (d) : Magnetic Induction force (F) = qvB

Or B= i = LL
qv L
q( t j
Or B:i ( V=£,i=ﬂ]
Li t t
Or B= F X !
L 1
We know that, surface tension = force
length
surface tension

Dimension of B =
current

230. The dimensional formula of mobility is
(a) [M'L'T*A"] (b) [M'L°T’A™T
(c) IM'L'T?A™] (d) [IM'L°T°A"]

Ans. (a) : Speed of light (C) = !
VHoEg
Squaring both side,
C* = !
Ho€o
Ho& :Lz
C

Dimensional formula of speed (C) = [LT ']
So,

o€y = [Llel]z
1

[T
g, =[M°L>T?]
232. Gravitational constant (G), Planck’s constant
(h) and Velocity of light (c) are
(a) Dimensional variables
(b) Dimensionless variables
(¢) Non-dimensional constants
(d) Dimensional constants

J&K-CET-2018
Ans. (d) The physical quantities which have
dimensions and a fixed value are known as dimensional
constant.
Gravitational constant G has a fixed value of 6.67x10 "'
Nm® /Kg”.
Planck’s constant (h) has a fixed value of 6.626x10*Js
Velocity of light (c) has a fixed value of 3 x 10® m/s
233. The velocity of water waves (v) may depend on
their wavelength A, the density of water p and
the acceleration due to gravity g. The method
of dimensions gives the relation between these
quantities is

(a) v
(c) vioc gt

(b) v oC gl
ATIMS-26.05.2018(E)

GUJCET 2018 | |Ans. (b) : Let, v o A'p°g®
Drift velocity (V The dimensional formula for all quantities we get,
Ans. (d) : Mobility (1) = —— " y(Vo) ) b o s
Electric field (E ) LT Joc[L]' ML ['[LT]
Drift Vf:locity is a type of velocity and it. can have the [MCL'T ' oc [M? 1230+ T-2¢]
same dimensional formula as that of velocity. )
[Va] = [ML'T ] Comparing power of M,L and T
Electric field is a force per unit charged. b=0, a-3b+c=1, and —2c=-1
1 1
F N a-3x0+—=1 c==
g L V10 [M'LTA"] 2 2
[a] [AT] L1l
a = —_——_—= —
. [v.] [mLT'] 2 2
[E] [MLT’A"] _1
— [M71L0T2Al] 2
- - - v oc xl/ZpOgl/Z
231. The dn(l)lel%m;)nal formula of Hot IS .
(a) [M'L T (b) [M'LT] v= e
(© ML'T ] @ M'L'T'] S o
GUJCET 2018 | [>* g
Objective Physics Volume-I 44 YCT



234. A physical 'P' s

p=c, LYY
At

quantity given by

, where € is electric permittivity,

L is length, AV is potential difference and At is
time interval. The dimensional formula of P is
same as that of
(a) resistance
(c) voltage

(b) electric charge
(d) electric current
AP EAMCET-24.04.2017, Shift-11

Ans. (d) :
P=g, Lﬁ
At
where g, = electric permittivity
_ [M71L73T4 Az]
= length =[L]
At =[T]
Keep these values in eq. (i)

m—[aouu%

(0

_ —17 =34 A 2 [MLZT_}A_l]
[P]=[M'L°T‘A ][L]T

=[ML'T°A]

Electric current unit is Ampere

It mean P has same dimensions as of current
235. A rectangular beam which is supported at its

two ends and loaded in the middle with weight
W sags by an amount & Such that

13
8={#} , where I, d and Y represent

length, depth and elasticity respectively. Guess
the unknown factor wusing dimensional
considerations.
(a) breadth

(c) (breadth)’

(b) (breadth)?
(d) mass
COMEDK 2017

Ans. (a): Let unknown factor be x

owP
4Yd*x

_ wl®
| 4Yd’s
where, w = weight
1 = length
d = depth
Y = elastic property
4 = Saging So,

[MLT? ][]
{MLT } L)

Thus unknown factor x represent breadth.

X =

236. P, Q and R are physical quantities having
different dimensions, then the following
combination never be a meaningful quantity

PQ
(a) — (b) ——
R Q
2
P
© T @ 2
PR R+Q
AP EAMCET-28.04.2017, Shift-1
Ans. (d) :
PQ . L
————. This combination can never be a
R+Q

combination because physical quantity having different
dimension cannot be added or subtracted.

237. What is the dimension of ?
HOSO
( L= magnetic permeability and

(e,= permittivity of free space)

() [L'T ] (b) [LT ]
(¢) [L°T*] (d) [LT]
TS-EAMCET-11.09.2020, Shift-1
CGPET-2018
Ans. (a) : "' The speed of the light in vacuum is
C= !
VHo€g
= !
Ho€o
L =[]
o€

238. Out of the following pairs, which one does not
have identical dimensions?
(a) Angular momentum and Planck’s constant
(b) Impulse and momentum
(¢) Moment of inertia and moment of a force
(d) Work and torque
AIEEE 2005
Ans. (¢) : Moment of inertia and moment of force
Moment of Inertia (I) = Mr”
[=[M'L’T] and
Moment of a force (1) =F.d
=[M'L'T?[L]
— [M'LT ]
So, Moment of inertia and moment of a force does not
have identical dimension.
239. The dimensions of magnetic field in M, L, T
and C (coulomb) is given as

(a) [MLT'C"] (b) [MT*C?]
(c) [MT'C™] d [MT*C"]
AIEEE 2008
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Ans. (¢) : We know that,
Lorentz Force (F)=qv x B

[F]
Bl=—+-—
(5] [q][V]
[wer?]
[CILT™]

[B] = [MT 'C"]

Let [g,] denotes the dimensional formula of the
permittivity of vacuum. If M = mass, L =
length, T = time and A = electric current, then

@ [g,]=[M 'L T’A]

240.

() [e,]=[M'L°T'A?]
(c) [80]=|: MZLT'A™ ]
(d) [80] |: ML2T 1A2:|
JEE Main 2013
Ans. (b) : We know that,
_ 1 e
4ng, 1’

(o, = Ladl0] _ [ilft]
[FIr"]  [FI[r’]

o= T
[MLT][L]

[e] = [M LT

241. The dimensional formula of coefficient of
kinematic viscosity is:
(a) [M'L'T"]

(c) [ML*T]

(b) [ML*T"]
(d) [ML'T"]
AP EAMCET(Medical)-2002
Ans. (b) : The dimensional formula of kinematic
viscosty is [M°L*T].
242. The dimensional formula of magnetic induction
is:

(a) [MT'A™] (b) [MT?A™"]
(c) [MTA™] (d) [MTA™]
AP EAMCET(Medical)-2000
ns. (b) : The dimensional formula of magnetic

induction is [MT 2A™"].
243. Which of the following physical quantities

b
of —in the relation
a

represent the dimensions

2

-b . N

p=2 a where P is power, x is distance and
a

t is time

(a) Power (b) Surface tension

(c) Torsional constant (d) Force
AP EAMCET(Medical)-2016

Ans. (¢) : Given,

The dimension of b = The dimension of x>

[b] = [L?]---mmmemm- (1

[P]=[M'L’T?

[t]=[T']

R Y
[P][t] [ML'T][T]

[a] = [M 'T?]mreemmemeeeeee )

[b] _

B L5 1Y) B i F— 3)
[a]

[M7'T?]
Torsional constant k =

Also,

a

(k] =

(k] =

From 3 and 4,

o,
[a]

If energy (E), force (F) and linear momentum

(P) are fundamental quantities, then match the
following and give the correct answer.

[t]
1.1 Uty —— (4)

244.

A (B)
Physical quantity Dimensional formula
(a) Mass (d) [E°F' P']
(b) Length (e) [E" F* P*]
(c) Time (H [E'F'PY
(a) a-d, b-e, c-f (b) a-f, b-e, c-d
(c) a-e, b-f, c-d (d) a-e, b-d, c-f
AP EAMCET(Medical)-2015
Ans. (¢) : (A) (B)
Physics quantity Dimensional
formula
(A) Mass (E)E °p
(B) Length (F)E'F'p°
(C) Time (D)E°F'p!

245. In the equation [szi, where p is the
pB) KT
pressure, y is the distance, Ky is Boltzmann

constant and T is the temperature Dimensions

of p are
(a) [M'L'T?] (b) [M°L*T]
(c) [M'L'T? (d) [M°L°T]

AP EAMCET(Medical)-2013

Ans. (b) : From the equation =— = ¥
pp KT

KT [ML'T][T]

~py  [ML'T]IL]

_[ML’T 7]

C[ML'T?]

Hence, the dimension of f is [L*]

= [M°LT"]
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246. The van der Waal's equation for n moles of a

real gas is
(p+%)(V—b)—nRT

Where p is pressure, V is volume, T is absolute
temperature, R is molar gas constant a, b and ¢
are van der Waal's constants. The dimensional
formula for ab is
(a) [ML°L]
(c) [ML'L™]

(b) [ML°L™]
(d) [ML’L7]
AP EAMCET(Medical)-2012

Ans. (a) : P must be same as %

Hence, =

[Ii‘—] =[ML'T7]

[a]=[MLT?
The dimension of b must be same as that of V
Hence, [b]=T’
[ab]=[ML'T |
247, If force (F), work (W) and velocity (v) are
taken as fundamental quantities, then the
dimensional formula of time (T) is:
(a) [WEV] (b) [WEv']
() [W'F V] (d) [WE V]
AP EAMCET(Medical)-2007

Ans. (d) : Force = F

Work =W

Velocity =v

Let the distance be 'd" and the time be t Distance can be
expressed as d = v xt

Work done by an object is given by.

W=Fxd
=Fxvxt
W
t=—
Fv
t=[WF'v']

Hence, the dimensional formula of the time will be
[WE'v]

248. Some physical constants are given in List 1 and
their dimensional formulae are given in List 2.
Match the correct pairs in the lists:

List 1 List 2
(A) Planck’s constant (1) [ML'T?]
(B) gravitational constant  (2) [ML 'T?]
(C) bulk modulus (3) [ML*T]

(D) coefficient of viscosity (4) M'L*T?
(@ (1)D,2)C,(3)B, (49 A
(® (B, (A B)C #HD
© (HC 2)B,3)A, D
(d @1MC 2D, 3)A #HB
EAMCET-2007
AP EAMCET (Medical)-2006

Ans. (d) :
E [MUT?]
== ﬁ
h=[MLT" ]
o Gravitational constant (G)
GM
g= e
2
G-
M
LT ||
[
[M]
G=[M'UT?]
dp
¢ Bulk modulus (K)= K =-V—
dv
Where, P = Pressure
V = Volume
P=F/A
F
L E
AV
K
MLT?
([T
A 1]
K=[ML'T’
o Coefficient of viscosity (1) S
dv
AS—
i
[MLT? ]
e
=[ML'T]
249. According to Bernoulli's theorem
2
Py The dimensional

E +T + gh = constant.
formula of the constant is: (P = pressure, d =
density, h = height, V = velocity and g =
acceleration due to gravity)

(a) [M°L'T"] (b) [M"LT’]
(©) [M°L'T7] (d) ML'T]
AP EAMCET(Medical)-2005

2
Ans. (¢) : Bernoulli's theorem §+V7 + gh = constant

Dimensional formula of the constant is same as
2

dimensional formula of E’ —, gh.
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250. The dimensional formula of the product of two
physical quantities P and Q is [ML’T]. The

P
dimensional formula of —is [MT?] P and Q

respectively are:
(a) force, velocity
(b) momentum, displacement
(c) force, displacement
(d) work, velocity
AP EAMCET(Medical)-2001
Ans. (¢) : Given, PQ = [ML*T ]
P

[MT ]

PQ x %: ML?T? x MT

P2 = M2L2T#
P =MLT = Force
Now,

2m-2
QP9 o MUt

o)
Q
Q*=1?
Q=L

If m is massQis charge and B is magnetic

= Displacement

251.
. . m . .
induction, then % has the same dimensions

as:
1

(a) frequency b)) —m
frequency

(c) velocity (d) acceleration
AP EAMCET(Medical)-1999
Ans. (b) : Magnetic induction (B) = ML'T A"
Charge (Q) =TA
Mass (m) =M
Hence,

m _ [M]
BQ [ML'T?A"][TA]

m_
BQ [T A°]
m

%Z [T]

1

Time= ———
frequency

252. The velocity of light 'c', the constant of
gravitation 'G' and Planck's constant 'h' be
chosen as fundamental units, the dimensions of

mass in terms of ¢, G and h is

(a) [h%ci%G%} (b) [h%c%G%}

(©) [h%c%Gﬂ (d) [h%c%G%}

TS EAMCET 09.05.2019, Shift-I
AP EAMCET -2014
Ans. (b) : We know that, dimensional formula of
Speed of light [¢] = [LT™']
Gravitational constant [G] = [M™'L’T ]
Planck’s constant [h] = [ML*T"']
Let formula of mass in term of ¢ Gand h be
M=c"G'h*
[M] = [LT'* [M'L’T7] [ML*T'}*
[M] _ [M—y+z Lx+3y+22 T—x—2y—2]

where,
-y+z=1,x+3y+22=0,x-2y—-z=0
On solving, we get
e 11 1
27T
So, dimension of [M] = [h"?¢"? G
253. The pair with same dimension is
(a) Pressure and density
(b) Impulse and momentum
(c) Stress and strain
(d) Momentum and inertia
AP EAMCET-24.09.2020, Shift-1
DCE-2009
Ans. (b) : The dimension of Pressure is [M'L T ].
The dimension of Density is [M'LT°].
The dimension of Impulse is M'L'T].
The dimension of Momentum is [M'L'T™].
The dimension of Stress is [M'L™'T?].
The dimension of Strain is [M°L"T?].
The dimension of Inertia is [M'L*T?].
So, the pair with same dimension is 'Impulse and
Momentum'.
254. The pair of physical quantities having the same
dimensional formula is
(a) energy and torque
(b) torque and entropy
(¢) entropy and power
(d) power and angular momentum
EAMCET-1991

Ans. (a) : Dim. of Torque = [M L*T ]

Dim. Angular moment = [M L*T™']

Dim. of Power = [M L*T ]

Dim. of Entropy = [M L> T?K™']

Dim. of energy = [M L*T™]

Hence, from above dimensional formula we can see that
dim. of Torque and energy are same.

255. The ratio L/R, where L and R stand for
inductance and resistance, has the same
dimensions as those of
(a) velocity
(c) time

(b) acceleration
(d) force
EAMCET-1994
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Ans. (¢) :

[L] [MLU'T?A]
[R] [MLT A7]
=[ML'T'A"

=[T]

So, The ratio of L/R has the same dimensions of time.

Dimensions of —

Ans. (¢) : Ohm [Q] =[M L*A™ T7]
=[ML’T"]
e=[AT]
Dimension of given option are-

(a)—:[ LT =[MPA™T?]

e [AT]

256. The pair of physical quantities not having the

same dimensional formula is
(a) acceleration, gravitational field strength
(b) torque, angular momentum
(c) pressure, modulus of elasticity
(d) All of the above
EAMCET-1993
Ans. (b) : (a) Dimension of acceleration =
Dim. of gravitational field strength = [LT ]
(b) Dim. of torque = [ML*T ]
Dim of angular momentum = [M L*T']
() Dim. of pressure = dim. of modulus of
elasticity = [M L™'T™]
257. 1If time period t of a drop of liquid of density d
vibrating under surface tension s is given by

the formula t =+/d*r"s‘ where r is radius of
drop a =1 and ¢ =—1, the value of b is
(@ 3 (b) -3
(c) —4 (d) 4

EAMCET-1993

h’ _|:ML2T71:| _ 274 A 13
(b)?_W_[M L'A'T? ]
h _|: LT 71] 2A2T3

(c) = _—[AZTZ] =[MLA”T?]
h? _ |:ML2T71:|2 _ 274 A 24
(d)__—[AZTz] =[M’L'AT ]

Hence, dimension of ohm is as same as dimension of]
h

.
€

259. Which of the following has no dimensions?
(a) Angular velocity
(b) Momentum
(c) Angular momentum
(d) Strain

EAMCET-1995

Ans. (a) : Given that,
=dr’s°,
Whena=1,c=-1

Or t=(drs)"> =d"* "% L (i)
dim of d =ML
dimofr=L

dim of s = MT™>
Putting the values in equation (i),

[1]=[Me TP L] [ur=]
DEROEEY
[MLT' | = [MOL%*%TI}

On comparing we have,
3 b
—_——t—=
2 2
b_3
2 2
b=3
258. Dimensions of ohm are same as (h = Planck's
constant, e = charge)

@ 2 b =
(] (]
© L @ L
(] (]

EAMCET-1998

Ans. (d) : Strain is defined as

. change in dimension
Strain=

original dimension
[MOUTO]
[M LT ]

Dim. [strain] = [M° L° T°]

So, strain is dimensionless quantity.

260. The dimension of resistance x capacitance are

same as for
(a) frequency (b) energy
(c) time period (d) current

EAMCET-1995

Ans. (¢) : Dimension of resistance x capacitance

=MLT I x[M'L? T

_ [MO LoT! IO]

= dim. of time period
261. The velocity of a body falling freely under
gravitational field varies as g'h%, where g is
gravitational acceleration and h is height from
which the body is released. p and q are given
by
(A p=2:q=12
®)p=12:q=172
(c) p=12:q=1
(d p=q=1

EAMCET-19%4
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Ans. (b) : According to the question,
V= gp hq
or [LT']=[LT?P L]
[LT)= [T
Comparing both side,
2p=-1=p= %
ptq=1=>q= 1
2
So, p and q are 1 and l
2 2
262. The fundamental physical quantities that have

same dimensions in the dimensional formula of

torque and angular momentum are

(a) mass, time (b) time, length

(c) mass, length (d) time, mole
EAMCET-2000

Ans. (¢) : Angular momentum = mvr
=[MLT][L]
=ML*TY
Torque =F xd
=[MLT’][L]
=[ML*T?
So, from the dimension of torque and angular
momentum the dimension of mass and length are same.

263. If pressure p, velocity v and time T are taken as
fundamental physical quantities the
dimensional formula of the force is

(a) [pv’T’] (b) [p'V’T?]
() [pvT’] (d) [p'vT?]
EAMCET-2000
Ans. (a) : If pressure p, velocity v and time T are taken
as fundamental physical quantity then dimension of
F=p*“v T
[IMLT?=ML'T**[LT P [T)
ML T—z] - [M* LB T72a+y—[}]
On comparing we have,
a=1
—at+tB=1=p=2
-B-2aty="2=y=2
Hence, a=1,=2,y=2
Putting the value of a, b, y in equation (i),
F=[p'v'T’]
F=[pv T’
If C, R, L and I denote capacity, resistance,

inductance and electric current respectively,
the quantities having the same dimensions of

Or

264.

time are

L
(1) [CR] 2 H
3) [ViC] @) [L]

(a) (1) and (2) only
(c) (1) and (4) only

(b) (1) and (3) only
(d) (1), (2) and (3) only

Ans. (d) :
*.'Electrical Capacity (C) = C'har'ge
Potential difference
Dimensional formula of charge,
Q=[AT]

Dimensional formula of electric potential,
AV = [ML*TA™"]

Electric capacit [AT]
i =
pacty [IML'TZA™|
C=[ML T'A’] ()
Similarly, Voltage (V) = RI
ML’L?
R:X_(W/Q):E:—[ }:[MLZT’3A’2}
I I QI [AT][A]
R =[ML'T A% (i)
Similarly, Inductance (I) = [ML*T A~ ...(1i1)
and current (I) = [M°L'T°A™] ... (1v)

o for, [CR] = [M71L72T4A2HML2T73A72] — [T1]

= dimension of time ~ ........ (1)
ML’T A
N a1
R [MUT A
= dimension of time ~ ........ 2)
o JIC = [MUT A ML T'AY] = | [T2] =[T]
= dimension of time ...(3)
e [LI’] = [ML’T A %] [A%]
=[ML*T?A°] ... 4)

So, equation (1), (2) and (3) gives the dimension of
time.

265. Name of units of some physical quantities are
given in Column I and their dimensional
formulae are given in Column II. Match the
following Columns and choose the correct

answer.
Column I Column II
(A) | Pa-s (1) [L’T K"
(B) | Nm-K' D) [MLT *K ']
©) |Jkg'K'! A3) [ML'T"]
D) | Wm 'K @ | [MLTK"]
Codes:

(A) (B) (C) (D)
(@ @ G) 1) 2
© 3 1 & @

(A) (B) (C) (D)

(b 3 @ @ D)

ORONCORONC)
EAMCET-2005

EAMCET-2006

Ans. (d) :

(A) Pa—s=

EZ- s=[ML'T?][T']=[ML'T"]
m

(B)NmK ™' =[MLT*|[L][K [ =[MLT*K ']
(O)JKg 'K =[MLUT?|[M|[K | =[M LT K ]

(D) Wm 'K ' =[M'L*T”] [L "][K "] = [MLT °K ]

Objective Physics Volume-I

50

YCT



