ALLEN® JEE Advanced Physics 10 Years Topicwise Questions with Solutions
UNIT & DIMENSION

1. Young's modulus of elasticity Y is expressed in terms of three derived quantities, namely, the gravitational

constant G, Planck's constant / and the speed of light ¢, as Y = ¢ h® G*. Which of the following is the

correct option ? [JEE(Advanced) 2023]
A)a=7p=-1,y=-2 B)a=-7,p=-1,y=-2
Ca=7B=-1,y=2 D)oa=-7,p=1,y==2

2. In a particular system of units, a physical quantity can be expressed in terms of the electric charge e,

electron mass me, Planck's constant h, and Coulomb's constantk = , where € is the permittivity of

4r e,

vacuum. In terms of these physical constants, the dimension of the magnetic field is [B] = [e]* [rne]B [h]
[k]s. The valueof o+ +y+ 5 is . [JEE(Advanced) 2022]

3. A physical quantity S is defined as S = (ExB)/ u, , where E is electric field, B is magnetic field and W, 18

the permeability of free space. The dimensions of S are the same as the dimensions of which of the

following quantity (ies) ? [JEE(Advanced) 2021]
(A) Energy B Force ' C Energy (D) Power
charge x current Length x Time Volume Area

4.  Sometimes it is convenient to construct a system of units so that all quantities can be expressed in terms of

only one physical quantity. In one such system, dimensions of different quantities are given in terms of a

quantity X as follows: [position] = [X*]; [speed] = [X B]; [acceleration] =[X"]; [linear momentum] = [X"];

[force] = [X']. Then - [JEE(Advanced) 2020]
(A)a+p=28 B)p+q-r=p
Op-q+r=a D)p+q+r=p

5.  Let us consider a system of units in which mass and angular momentum are dimensionless. If length has
dimension of L, which of the following statement (s) is/are correct ? [JEE(Advanced) 2019]
(A) The dimension of force is L (B) The dimension of energy is L
(C) The dimension of power is L (D) The dimension of linear momentum is L'

PARAGRAPH "X"
In electromagnetic theory, the electric and magnetic phenomena are related to each other. Therefore, the
dimensions of electric and magnetic quantities must also be related to each other. In the questions below,
[E] and [B] stand for dimensions of electric and magnetic fields respectively, while [ €] and [p] stand for
dimensions of the permittivity and permeability of free space respectively. [L] and [T] are dimensions of
length and time respectively. All the quantities are given in SI units.
(There are two questions based on Paragraph "X", the question given below is one of them)

6.  The relation between [E] and [B] is :- [JEE(Advanced) 2018]
(A)[E]=[BILIIT]  (B)[E]=[BILI'[T]  (C)[E]=[BILI[T]" (D) [E]=[BIL] [T]"




JEE Advanced Physics 10 Years Topicwise Questions with Solutions ALLEN®

10.

11.

PARAGRAPH "X"
In electromagnetic theory, the electric and magnetic phenomena are related to each other. Therefore, the
dimensions of electric and magnetic quantities must also be related to each other. In the questions below,
[E] and [B] stand for dimensions of electric and magnetic fields respectively, while [€¢] and [o] stand for
dimensions of the permittivity and permeability of free space respectively. [L] and [T] are dimensions of
length and time respectively. All the quantities are given in SI units.
(There are two questions based on Paragraph "X", the question given below is one of them)

The relation between [ €] and [py] is :- [JEE(Advanced) 2018]
(A) [po] = [€ol[LI[T] (B) [1o] = [€0][L] °[T]
(C) [1o] = [o] '[LI[T]? (D) [uo] = [eo] '[LT[T]

A length-scale (¢) depends on the permittivity (¢) of a dielectric material, Boltzmann constant kg, the

absolute temperature T, the number per unit volume (n) of certain charged particles, and the charge (q)

carried by each of the particles, Which of the following expressions(s) for ¢ is(are) dimensionally correct?

[JEE(Advanced) 2016]

_ [ na® _ | #ksT [ [
B)e= (akBTJ ®) &= [nqu ©f= (ankaTJ (D) £= (snkaT

In terms of potential difference V, electric current I, permittivity gy, permeability py and speed of light c,

the dimensionally correct equation(s) is(are) [JEE(Advanced) 2015]
(A) pol” = ggV? (B) gol = WV (C)1=gocV (D) pocl = g0V

Planck's constant h, speed of light c and gravitational constant G are used to form a unit of length L and a
unit of mass M. Then the correct option(s) is(are) :- [JEE(Advanced) 2015]
(A) Mo (B) M« /G (©) Levh D) LG

To find the distance d over which a signal can be seen clearly in foggy conditions, a railways engineer
uses dimensional analysis and assumes that the distance depends on the mass density p of the fog,
intensity (power/area) S of the light from the signal and its frequency f. The engineer finds that d is
proportional to S'™ The value of n is. [JEE(Advanced) 2014]
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SOLUTIONS From (3)
1. Ans.(A) X'
< 2(0P)
Sol. Y =c"h’G’
= oa+p=28 (A)
ML'T? =(LT )*(ML’T )P (M'L’T?)! From (4)
1=B-v (D) M=x9P
—l=oat 2B+ 3y -(2) From (5) = x1=x' x4P
2=—a-p-2y .(3) = oatr-q=p...(6)
3=p+y Replacing value 'a in equation (6) from (A)
1=B-y 2B-ptr-q=p
-2=2f =>p=-1,y==2 = ptq-r=p(B)
1l=0-2-6 Ca=7 Replacing value of 'B' in equation (6) from (A)
2. Ans.(4) 2o+ 2r-2q=a+p
Sol. B=¢*(m, )’ h'k’ Gp i
5. Ans. (A, B, D)
(B]=[e*][m [’ [n] [k*] Sol. Mass = M°L°T?
Mvr=MLT
M T2A = [AT) [m P [ML2T ] [MEP A2 TT L
MIT2A = P10y 238 a-v-45 5 a-28 MOF L =MOLOT®
Compare: B+y+6=1;2y+35=0, 2= (1)
o-y-48=-2,a-20=-1 Force =M'L'T? (in SI)
Onsolving o =3,3=2,y=-3,6=2 =M"L' L™ (In new system from equation (1))
a+tB+ty+d=4 -1
3. Ans.(B,D) Energy = M'L*T™ (In SI)
Sol. S=[Ex }?3]i =ML (In new system from equation (1))
Ho _12
S is poynting vector denotes flow of energy per Energy
unit area per unit time Power = Time
S Wa;[t =M'L’T? (in SD)
m =ML ® (In new system from equation (1))
Hence B, D are correct L
4. Ans. (A, B) Linear momentum = M'L'T™ (in SI)
Sol.  Given, =ML 2 (In new system from equation (1))
L=x* (1) _p!
LT ' =xP (2) 6. Ans.(C)
LT =x" --(3) Sol. We have E_ B
MLT ! = x4 () C
MLT % =x" .(5) - [B]= % =[EIL'T'
% = T=x"" = [E] = [B] [L][T"]
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7.

Sol.

Sol.

(A)

(B)

©

(D)

Sol.

(A)

Ans. (D)
We have,
1

VHo €

~[e?]= onleo }

C:

ST = =[] =[eo] LT TP
[“0][60]
Ans. (B, D)
We know,
2 2
F=1 9 9 (5
4ne, t €,

So, dimension

2
9" _ dim (Fr?) = MLT *x L? = ML*T™*
80

3
Similarly; E =5KBT =

dim (KgT) = dim(Energy) = ML*T >
ng> \/ L>xMPT? 1
ek, T ML*T L
/(E) xvol
Fr?

Fr*(vol)*” _ MLT? x* x* _\/E_Lm
Key \  MCT>

ML'T? xL’
MLT ? x L2

Fri(vol)”® \/MLT2L2 xL
Energy ML’T™

[ .. dimension n = dim (Lj =L7]
vol
Ans. (A, O)

1

VHo o

Using C= &

R = Ho we can check the correctness.
o
polz = eoV2
2
B¥ g
g I

R2 = R2 correct

(B)

©)

D)

10.

Sol.

eol = WV
S_V

Mo 1

1

FZRHOt correct
I=€oCV
R
Vo e
1_|&_1 correct
R Ho
wCl = eV

HC _V

o 1

Mo 1 g

L fﬁ =R=> E =R incorrect
S \ o S

Ans. (A, C, D)

[h] = [ML*T ]

[c]=[LT ]

[G]=[M 'L'T]

For unit of length

LetL o« h*¢” G”

= From principle of homogeneity
[LHS] = [RHS]

ALLEN®

— MLT) = [ML*T ' [LT ' (M 'L’ T )

MO L TO _ Mx—z L2x +y+3z T—x—y—ZZ
comparing we get

x—z=0

2x+y+3z=1

—Xx-y—-2z=0

Solving we get -
ving w ,X=—,y=—,z=
g g 7 y 5

L S
C3
For unit of mass

LetM o h* ¢’ G”
Solving in similar manner as above

1
Wegetx=—,y=

2
M- e
G

1
2
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11.

Sol.
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Ans. (3)
L=D"(d’®

L=M'L'T ML (1!
L=M LT

—3y=1 x+ty=0

L = (1)"3(dy (>

n=3




