
 

Physical Quantities and Units

Physical Quantities and Units

Any quantity that can be measured and has units is called

a physical quantity

Physical Quantities are divided into 2 types

2 Base Quantities

I Derived Quantities

A Base quantity is one which cannot be expressed

using other physical Quantities examples of Base quanties
Base quantities Base units

length m

time s

temperature K E

mass kg
amount of substance mol
Current A

light Intensity Cd Candela

A derived quantity is one which can be expressed

using one or more base quantities Examples
are



Area m

Volume m3

density Kgm
speed mis
Acceleration m52

Force N

Force Base units
F ma

kg.ms Base unit

P Fy
Kgms 2

m2
kg m is

2

Workdone

W Fxd

gms x m Kym's
2

Power

P Wd
t

t Kym's Kym's
3

S



Energy J
Wp j

Energy will have same

base units as W done

Charge
D Charge

Q It I current
A s As t time

Voltage
WI

Kgm s
2

As
kg A m s

s

Resistance

kgAj'm's Kgm A 3 3

Specific heat capacity

D me Da c Q
M At

Kgm's
2

kg K

m's 21



Specific Latent Heat

Q ml

l I Rgm's
2

kg

m's 2

Q F a
Utena

F y I
2nd

Write down base F force

units of
y

2 charge
I current

Equate d distance

a y I r radius
UR xp Zte d

f
I 4ter
2T I 22

Remember constants

have no units hence
such quantities are

called dimentionless2x r x I

quantities2 xd

2x m x A m s
2

As x m



p any y g
Ans Acceleration

2 In the given equation x k.rs P Pa
pm

Find the base units of a

given that
r radius
P Pressure

T temperature
k dimentionless quantity
M mass permole
R Jk mol

se K r3 P Pa
pm

m ligm's ig molt
M

r

t y 14gm's Ii molt k

Pi Ra E G T

Kym's
2

pm kg m's
m s

i
g m s I



Homoginity of Physical Equation

An Equation is said to be homogenous if base units
on LHS are Identical to the base units on RHS

for eg
For any equation to be classified as a correct Equation
it must satisfy the test of homogenity

1 d s x t z x f X

M M hence homogenous

Mst 5 m

mil mst hence homogenous

me 1ms s

y y ut at

If an equation contains

3 P Sgh more then one term on

any one side then

kg m s
t

Kym
3 xms 2 xm

for homogenity firstly
breakdown the equation

Kym s 2

hence homogenous Compare V with u

Ms ms

Compare V with at

Mst m52 s

Ms msl
Hence now equation can

be classified as correct equation



Hence now the eq can be classified as correct or Homogeneous Eg

2 In the following examples suggest which eq can be classified

as correct Homogenous equation

i

i E my ii v fg E Energy

m mass

v velocity
f frequency

g accelerationof
freefall

ii E If y in v lg a

f frequency
X Wavelength

Solution

i E mu ii v fg
Kgm's kg ms mst 5 ms

Not Homogenous ms m5
Not Homogenous

iii E If y in v Yg x

Kgm's2 5 mst mst s Tms2m

Kgm's2 s m353 m252 m252

s m Homogenous is

Not Homogenous



Q Given that the eq shown below is homogenous use

this information to find the base unit of P and Q

3 L g at sina

L length a radius T time

Q Given that the eq shown below is homogenous use

this information to find the base unit of P and Q

3 L g at sina

3L 32 2 T Sind
p ie

3L D T Sind Bpd At'sina

I
A Ignore no units

DT2
P me

D ms msfx



How to find unknown constants x
y z etc in

a Homogenous equation

In the given eq find values of se y 9 I given
that equation is Homogenous

V X PY j 11 velocity
P pressure

f density
wave length



How to find unknown constants x
y z etc in

a Homogenous equation

In the given eq find values of se y 9 I given
that equation is Homogenous

V X PY j 11 velocity
P pressuremy malkgm's't did
y wavelength

f density
1 Compare m from both sides

m m mi m s

Use Indices Kgo kg kg

g p

compare s

I x y 32 1
y z

z y
ii Compare s

Use Indices For X

I 2y n I yt 32

y x 1 1 34

x 3 32

x O



Question T L gl T time

length

g Acc due to gravity

Question T L g'd T time
L length

s m mst g Acc due to gravity

Compare powers of s

I y y I
Compare powers of m

o X t y R t
o n I



Question

F ferny F Force
r radius1 Find Base unit of n i

v velocity
it I E in

Using your answer in Port i find x y and z
V Volume t time L length r radius P Pressure

Question

F ferny F Force

i
r radius

Kgms m n ms v velocity

Kgms n

m2 s I

Kgm 1st n



it 1 1 is

Using your answer in Port i find x y and z
V Volume t time L length r radius P Pressure

if m
Ckgm's Ckgm's 2

m

m's m
Ckgm

252 kg m 5

i Compare s

t Ly z 1

i Compare kg
O Y z 2

Iii Compare m

3 X Ly Z 3

z y
I 2g l y
I 2yty

I y 4 1 2 1 x a



Question

I Sqn v I current

Find n i S Area

q charge
velocity

n no of electrons per unit
Volume

Question

I Sqn v

I current
S Area

q charge
velocity

Find a

volume

I A S m g As n
t

m3 n no of electronsperunit
V mst

number of electron
Volume Concept

no of cows
A m2 As m

3 mst no of apples No units

no of People



Compare m

0 2 3 x

x 2 3

x I

lets compare s

O I n

x I



Guys Must learn this by Next class






































































