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Exercise - 1

Single Answer Type Questions
1. ©

- [z
p mv

3. [=[mvr]=(MLT'L)=MLT"

4. (B)

M
5. [x]=[force x density] = MLT*ZE

6. B} =[v] = [b]=LT'.T=L

7. [a]=T"
-2 -2
. [axzc}:MLT xl\iLT _ MLT~
bt MLT
9. (B)

10. f=Cm*.k = [f]=[m][k]=T"'=MMT>

1
+v= = — X =—
x+y=0,Y > = 7

11. Flux =ExA  so0[¢]#[E]

& f)zqa so [p] #[E]

12. I=Mr?
[I]=ML? — momentu of inertia
[1]=[r. F]= [LMLT2]=MLT>
[ T ] > moment of force
13. [E]=ML2T><(MLT?).(L.T'(T)=[FTV]

14. 1 N=x units

)
L [ Im j( lsecj Lot 00
10kg )\ 100m /\ 60sec 10 100

=x=3.6

15. [A]=T",[B]=L", [C]=M"L'T®

16. {%} =[P]=ML'T>
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17.

18.

19.

20.

9.

>»

[a]=[x]=L = [x]=[df] =[d]=LT">

a [a]
[PV]=|—| = MLT?= =5 =[a]=MLT?
v L
MLU'T*(MLT'L)’
MS (M71L3T72)2
[k]=L = [k/]=LT°
L[/=T=LT" = [(]=L"T"
Exercise - 2
Segment-I Multiple Answer Type
ME'T™!

[h]
= el o LT’
[c0" ]« MTK™K

— MOLOTO

(A, B,0), [a]

So, unit of o will be m?s?

(weber )(Q)* (farad)’ _ Tm’ Q°F° e
Tesla T

(A, B,©)

(ASByD)

(D), nu,=nyu,

uy, MLT> MTT? 1

L_W _ -2
M'QL)Y’'T? 8

_2_ =

“n,u, MIT
(@)

(A) [E} = {I/—t} = [i} = wave velocity
c 1/x t

(©) (= [pI¥"] = ML J[L’T ] =ML T

_ Force

= Modulus of elasticity
Area

A
o A_, . B=2
B m

-1

MLT™
[B] = =[L’T7*] =latent heat
ML

A)
10. (B)C=LT",G=M"L’T2, h=M'L*T"
= M= E
G

Exercise - 2

Segment-II Assertion & Reason Type

1.
5.

A 2. (© 3. (© 4. (A)
®) 6. (A) 7. (A) 8. D

G
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Exercise - 3
Segment-I Matrix Matching Type

L (1)>Q-0) 2>
B->@)>B) @R D)
T V11 O

r? [mm,] M?

[Torque] =[f][d]=MLT>L=ML*T?
[Momentum] = [m][v]=MLT"!
_[F] _ MLT™
[p]= NERE
2. (A)=>(M);B)>@);(C)>R);(D)—>(Q);(E)—>(S)
3. (A)=>(Q);B)>(P);(C) > (R); (D) >(V);
(E) > (S); (F)>(T,U)
4. (A)>R);B)=>(S);(O)>(T);(D)—> Q)5 (E)—>(P)
(A)=>(Q); (B) > (R); (C)—>(S); (D) —>(P)
Exercise - 3

Segment-II Comprehension Type
Comprehension#1 :

1. [b]=[V]

=ML'T?

n

2. [%}:[P] = [a]=[PV7]

3. [PV]=[RT],[Pb]=[PV]=[RT]

L [ ab } = {(P\\];)V} =[PV]=[RT]

> a
ab | PV’ V27— MOT 670
4. [RT}_[PV} [V1=MLT

5. [RT]=[PV]=MML'T?)(L*)=ML*T 2= [Energy]
Comprehension#2 :

1. Let unit of length, time and mass be L, T, and M,

respectively.
According to'question ~ 9.8LT*=3L T,?

1
5 (Q721)(448MLT2 =100 M L,°T, 2

(272.1)448) MLT '=10M L T,

by solving above equation L, = 153.6
L=153.6m

2. By solving above equation T, = 6.857
T=6.857s

3. By solving above equation M| = 544.2
M=5442kg
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Exercise - 4

Subjective Type Questions
[px]=ML'T?

1
(MEXI=MLT = [u]=] =L

[mass]oc*Gthe
[M]=K[LT T X \/E [ML2T-'J¢
LVm

[k — Proporsionality constant]
[M]=Kk[LT'][M'L*T2]° [ML*T '}

l b= _l c= l M = ke 2 G2, p12
2 b 2 2 2 b b 2

Same way we can, L =ke=?G"*h'"2, T = kc>%G'2h!?

a=

Frequency oc L*F%(m)° = L'F" (%)

1 wutre b(M)C
T ( T

[k'=> Proporsionality constant]
T-l M kLaﬂrc Mb+c Tf2c

i 1 1
On comparing ¢ =— > ,b=+ > ,a=1
ek [F
requency = \m
E=hv = [E]=[h][v] = MLT2=[h] %
[h]=ML>T"!
— L — LZT—Zkl

@ myr, -1y =

(o) LI ) =[(T,=T)] =

C[pv] _MLTL
(0 [R]= [nT]

U =(1-cosax)
[ax] is dimension less ; [a]=L"!

[0 =K

= MLZT—Zkl 1—1
mol k mol™]

[U]=[k] = [k]=MLT?
FJL?
Tu(r)*(m)*(G) & [G]= % =M'L’T2

= [T]=k(L)*M)* (M 'L*T?)
[k — Proporsionality constant]
T — La+30 Mb—c T—Zc

1
= a+3c=0,-2c=1 :>c:75

<D
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3 1
b-c=0 = a=_,b=->
¢ 2 2
3
- T k r? 2:K2r3
L GM
M2(G)2
(Dmramch
o= k[L]a [M]b [M—1L3T—2]C S T—l = kLa+30Mb—cT—20
L1 3 . [6M
=5,0=7T,a5-7 = o=
T2 2 :
V=T

10.

11.

12.

1 |mgl | | |mgf|_ |mLT?L _ T
2\ 1 I ML?
So. this equation is dimensionally correct.
F o () (v)° (A)
F=Xk(p)* (v)* (A)° [k — Proporsionality constant]
= MLT?=k(ML?)?* (LT")* (L?)®
= a=1,-3a-b+2¢c=0, > -b+2¢c=3
& b=2=b=2
= F=() (V) (A)

T=k(p)*(r)°(s)* [k — Proporsionality constant]

=f o V?

where p = density = [p]=ML3
r =radius = [r]=L
s = surface tension = [s]=ML?

[T]=kML=J*[L]* [MTJ"
T = kM#® Lwb T2

1

atc=0,-3a+b=0,2c=1 = c:-z

. [
am L po S L k@A fer

2777 2 Ay S

(s)?
FIA e
[E] = (AVJ — [p]=ML"
v

Let v=k(E)*(p)°, [k —> Proporsionality constant]
LT!'=(mL'T2} (ML3)

1 1
+b=0;-a-3b=1;-2a=-1 =—,b=—7
a ;—a ;—2a = a 5 >

K K
So, V:kEl/Zp—l/ZZ F
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( Physics )
Exercise - 5

Segment-I Previous Year AIEEE

The dimensions of torque and work are [ML*T?]

h = Planck’s constant =J — s = [ML*T]
P=momentum=kg m/s =[MLT]

As we know that formula of velocity is

V=

=T} =[LT )

Ho€g Ho€o

From Newtons’ formula

F
17 A(Av, / Az)
Dimension.of =

dimensions of force

dim esnsions area x dim ensions of velocity — gradient

~[MLT?]

ST T

I=mr?
(1] [ML?]

I‘Xl?“

and T = moment of force =

[t] =[L][MLT]

Energy stored in inductor

1. ., 2U
=—l L=—
2 T TP
e ML'T? ML’
[ ] - QZ /TZ QZ

Since Henry is unit of inductance L
From F=qvBis

= [MLT?]=[C][LT'][B]

= [B]=[MC'T"]

SN L A
~4mg, R %07 4npR?
2 AT 2
Hence g, = ¢ 5= [ 71 5 =[MTL7T*A%]
Nm® MLT.L

€D
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Exercise - 5
Segment-II Previous Year JEE Ques.

Reynold’s number and coefficient of friction are
dimensionless quantities. Curie is the number of atoms
decaying per unit time and frequency is the number of
oscilations per unit time. Latent heat and gravitational
potential both have the same dimension corresponding
to energy per unit mass.

X=3YZ7?

[(X]=[Y][ZF

[X] B M71L72Q2T2
[Z]2 - MZQ—ZT—Z

[Y] — - M’3L’2Q4T4

Torque and work have same dimensions = ML?T

Light year and wavelenth have dimension of length =L

Micron, light year & angstrom are untis of length adnd
radian’s unit of angle.

) Weber
@A L= : or Henry= —Ampere

&)
B) e=—L| 3

e q Volt —second
= or en = -
di/dt Y Ampere
Joule

1. .,
®) U= ELI or Henry = ohm - second

1 qq,

we have F =
4re, 1

[ql][qZ]: I°T*
[F][r?] MLT °T?

[e,]= =ML3T]2

1
Also C (speed of light) = \/—
€ollo

[1,]"?=

[Cll&]
[p,] = MLT I

(None of the four choices) 5 S E? isthe expression of

energy density (Energy per unit volume)

( Physical World, Units & Dimensions )

G
1. (A

( Physics )

From this question, students can take a lesson that even
in IIT-JEE, questions may be wrong or there may be no
correct answer ins the given choices. So don’t wastetime
if you are confident.

< LAV
~ P At

)
(X]=[e,] L1 | 5,
[Av] = [Electric field] [Length]

MLTL
= —[Force] [Length]l= 77— =MQ'L*T?
[Charge] Q
=QT'=1

[X] is that of current

oZ Ko
E =[ML°T] = J[a]= 7

a o kO
Further, [P]= {E} = [B]= [;:l = |:E:|

Dimensions of K0 are that of energy. Hence,

MLT -2
B1= | Tvrire | =IMLT

There, the correct option is (A).

MM

——5— =Force

&4
[GMM ]=[Force] [R’]
= MLT2L*=ML*T 2

Hence STunit of GM M, will be (kilogram) (meter?) (sec?)

ie same as (volt) (coulomb) (meter)

3RT
(B) M 0 = VRM.S.

3RT
o
Hence SI unit will be (metre)? (second)?
i.e. same as (farad) (volt)? (kg)!

} =[Vousl =L°T7

D
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[F’] _[q’v’B’]

C =
© [°B’]  [¢B’]
Hence ST unit (metre)? (second)?
i.e. same as (farad) (volt)? (kg)™

=272

[GME} [Force][R,] MLTL
(D) = = =T

R [Mass] M

Hence SI unit will be (meter)~2 (second)
i.e. same as (farad) (volt)? (kg)™

1
12. (p) U:EkT = MLT2=[kIK
= [K]=ML*T?K"
dv
F=nA—
@ n Ix
n] MLT™ ML-T!
- _ MLl
LTt
(ry E=hv = ML*T?=[h]T!
— [h]=ML’T"
dQ _ kAA® e ML’T
(s) a7 = [k]= K
=MLT K"
13. 3
14. A,C,D P= E
. 9 9 7\1
17 171 h 2
M!L'T e = L’ch =L« Jh
15. (A) pI? = g,V?
1 fg V2
C= = p P =gV ==t =—
v Koo ° ° g, I
1 1 V? 1
C2 = = — —
- Wo€g = C%, I Ho C’,
2
_ L _NmME L ©1—ecv
4ng, C
again matches. (solved & get)
16. BD
Practice Test
1. A) 2. B 3. (©
E*| | gE” energy/volume
* o | ™ | 2o | ~ | (1/speed of light)?
energy(speed)’ ML2T 22T 2
- volume - L2 =[MLT"]

|8.

or

( Physical World, Units & Dimensions )

10.

11.

( Physics )

4 energy
5. A T=borb*= 2, T* and ————— =cT*
m area time
energy energy \.a
or 6=—"__ . —5 .. ob=|\T——_—— A
area time T area time
| mL2T2 |
or [ob*]= ——— [L*]=[ML*T?]
[2][7]
a—t?
P= bx = Pbx=a-t?* = [Pbx]=[a]=[T?
2]
or [b]= = =[M'T]

Pl M2 )]
[

.4 . . .
The quantity— — 1 is dimensionless i. e., [a] = [t]
a

=[MT?]

dt

t
" [v2at- t2] =[t] or [m} = [J — [mLOT"]

i.e., a* should also be dimensionless. or x =0
[hc] =[hc]=[EA] = [ML?*T2L]=[ML*T]
Ux)=KxP

]

[(MLT ]

CKI=pm = SIMLT

[xP

Now time period may depend on
T oc (mass)* (amplitude)” (K)*
[MOLOT] = [M]x [L]y [ML—JT—Z]z: [Mx+z Ly=zT 22 ]
Equating the powers, we get
—2z=1 orz=-1/2
y—z=0ory=z=-1/2
Toc (amplitude )™
1

Tocﬁ

Capacitance :l
)2

or Toc(a) ™ or

X
(3]

M~ 1L—2 Q 2 T 2
s | e

(Magnetic induction

1
2 & E? is the expression of energy density

(Energy per unit volume)
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12.

13

14.

15.

16.

17.

1 ML2T 2
= |:580E2:| =|: L3 :| :[MLfl sz]

oz ko
Yo | =IMLT] = [a]= |

o | a ko
Further [P]= [E s [B1= {E} = {E}

Dimensions of K 0 is that to energy. Hence,

[B1= LML_1T_2_7[MLT]
D)
,L J4Q2
F_ 47'580 : r2

Clodlep) o om®
S I VT T R
Speed of light 1
peed of light, ¢= ——

VeoHo
) 3 1 3 1
ST e T M TR
) weber

A) L:T or henry = m

&)
Bre=-Lig) L= (disat)
volt — second

or henry=

ampere
oot Lo 24 oue
© 2 2. (ampere)?

1
(D) U= LRt

L =Rt or.henry = ohm-second

(A) Strain and coefficient of friction both are
dimensionless.

(B) Disintegration constant and frequency of light
both have dimensions [T].

(C) Heat capacity has unit cal’kg while gravitational
potential has unit J/kg e.e., both have dimensions
[L*T].

Time constant in C-R and L-R circuits are CR and E

( Physical World, Units & Dimensions )

18.

19.

20.

4

22.

( Physics )

respectively.
L
Hence, CR= R or CR*=L
i.e., units of CR? and L are same.
di 1
Now |e|=L dt and U= ELI

Therefore, units of L or CR? are henry,

volt —second
ampere

and joule/ampere?

g,E, has the dimensions of energy,per unit volume or
force per unit area. Force per unit area is pressure and
energy per unit volume of an ideal gas at temperature T

3
is 5 KIfT. Hence, the correct options are (A) and (B).

Torque and energy have same dimension but different
units.

Velocity, volume and acceleration cannot be taken as
basic variables as they are not independent
[veloeity]® = [acceleration]® [volume].

Same physical quantities can be added or subtracted
and same dimensional formula does not ensure same
physical quantities.

GMM
(A) e’’s
R,
[GMM] =[Force] [R?] =MLT?L*> =ML’T*
Hence SIunitof GM M, will be (kilogram) (meter’)(sec )
i.e.sameas (volt) (coulomb) (metre)

3RT 3RT
(B) M = VR.M.S. = |V|0 = [VR.M.S.]2 =T

Hence SI unit will be (metre)? (second)
i.e. same as (farad) (volt)* (kg)™

=Force

[F?]  [a®v*B’]
[¢°B°]  [q°B”]
Hence SI unit (metre)? (second)>

i.e. same as (farad) (volt)? (kg)”!

GM,
of2

e

© =[V2]=LT?

_ [Force][R,] MLTL
~ [Mass] M

=127

Hence SI unit will be (meter)? (second)
i.e. same as (farad) (volt)* (kg)™

G



