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e Any quantity that can be measured and consist§ 6f magnitud

EX:

\‘Mass =50 kg

agnitude unit

a) A standard international system @(q‘jw‘ allaill) (_ M'K S)
aE— e ——

b) CGS system (oust> alad gl o 81 aUaI)
L] —————

¢) The English system (FPS) (=t i) aUaill)
— — —————

Quantity

ad Length (L)

Centimeter (Cm)

Foot (ft)

Kilogram (Kg) Gram (g) Pound (P)

Second (S) Second (S) Second (S)

Length Units and Conversions
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Conversion Formula

Mile I mi=1,609.34 m
Kilometer km 1 km=1,000 m
Meter m Im=1m
Centimeter cm Icm=0.01 m
Millimeter mm I mm=0.001l m
Yard yd 1 yd=0.9144 m
Foot ft 1 ft=0.3048 m
n 1 in=0.0254 m

Ex:

o If1 ft=30.48 cm, how many feet are in 2 m?
e If1 mile =1.60934 km, how many kilometers are in S miles?

Answer

| The prefix multipliers l
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e 10° - normal e 107! > deci
e 103 > kilo e 1072 > cm
e 10° > mega e 1073 - millie
e 10° - Giga e 107% > micro (u)
e 10?2 > tera e 107° - nano
e 10'° - peta e 10712 > pico
e 10715 5 femto

| There are two types of quantities I

a) Fundamental or basis quantities

e quantities that we cannot express them with other physical quantities

Ex:
1. Mass (Kg)
Time (S)
Length (m)
Temperature (K)
Electric current (A)
Luminous intensity (candle)
7. Amount of substance (Mole)

SR WN

b) derivative quantities
e quantities we can express them with other physical quantities.

Ex:
Area (A) - Volume (V) - Density (p) - Pressure (P) - Force (F)

l Dimensional analysis l

e [tis used to indicate the physical quantity and type of unit used to identify it.
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Quantity Dimension

Mass M
Length L
Time T

Very important notes

@ Adding and Subtracting Physical Quantities:

e You can only add or subtract physical quantities if they have the same type of
dimensions, such as length with length or time with time.

goill yudi o sl lgd CulS 13] bis dly jall Slesll 2 yb ol oz oSay

e Example: 5 meters + 3 meters = 8 meters. Both quantities are in the same units.
e As a Dimension

L+L=1L
M-M=M

@ Multiplying and Dividing Physical Quantities:
* You can multiply or divide quantities with different dimensions.
dalize >l OleS dowss o Lo GSau

e Example: To find speed, you divide distance by time
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@ Constants with or without

Dimensions:

D

be IN Class

ONLINE CLASSES

e Numbers and Some constants, like © are dimensionless, meaning they

don't have units.

o functions like sin, cos, or tan they are dimensionless, meaning the result

has no units.

o Other constants, like gravity g or the speed of light ¢, have dimensions and

are measured in specific units.

| Uses for the dimensional formula \

@ Find some physical quantities' dimensions and units.

aul juall OleSIl yasy Olasgg slaul sl

Quantity Law dimensions Base unit
LXxL [1?] m?
LXLXL [13] m3
Mass 3 3
Volume [M/L°] Kg/m
Dlsfance [L/T] m/sec
Time
vel'oaty [L/T?] m/sec?
Time
. 2 Kg.m/s*
Mass X acceleration [ML/T*] — Newton
Force 2 Kg/m.s?
Area [M/LT*] = Pascal
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Force x Distance [ML?/T?] Kg.m?2/s? = Joul
mXv [1/T] 1/sec
Force  Work (M/T? ] Ka/s?
Length ~ Area / g/s
Mass X acceeleration 2 2 2.2 —
% Height [ML%/T*] Kg.m?/s% = Joul
%mv2 [ML?/T?] Kg.m?/s? = Joul
Force
_— pacal. sec
time X area

(2) Check the correctness of some physical equations

aul a8l OVsleall dsuo oo S

doymo @dslnall (ST glite ddlsall (b e d)glutie sl ;gSi of wiz

LHS=RHS

Example 1 l

Check the validity of these equation x = %vt2 where x is distance, v is velocity

and t is time

1
= — tz
X 217

LHS = [L]
_W e
RHS—[T] [T2] =
RHS # LHS

[L][T]
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Example 2 l

Check the validity of these equation x = vt
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LHS = [L]
RHS = LI [T] = [L]
[T]
RHS = LHS

Example 3 l

Check the validity of these equation x = % at? where a is acceleration
1

x = —at?

2 RHS = LHS
LHS = [L]
[L]

RHS = 7] [T?] = [L]

Example 4 l
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Check the correctness of physical equation s =
ut + % at?. In the equation, s is the displacement, u is the initial velocity, v is the
final velocity, a is the acceleration and t is the time in which change occurs.

Answer

Example 5 l

Check the correctness of physical equation P = (pgh)” where P is the pressure,

p is the density, g is gravitational acceleration, h is the height.

Answer

3 determine the relationship between some of the physical

quantities.
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Example 6 l

The displacement (x) of a particle moving under uniform acceleration (a) is some
function of the elapsed time (t) and the acceleration. Suppose we write this
displacement x = k at™ , where k is a dimensionless constant. Find the values of

m and n

Solution
LHS = RHS
LHS =L -
RHS = [L.T " T™
RHS = [L]*[T]™2" -

From 1, 2

Example 7 l

Let the periodic time (t) of a simple pendulum is proportion to:

1) The mass of the pendulum (m)
2) The length of the pendulum (1)
3) The acceleration due to gravity (g)

Solution
T x m?
T « 1P
T x g°¢
T = kmel® g¢
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Example 8 I

The force F acting on a body depends on the mass m of the body and its velocity
v. Suppose we write the force as F = k m“ v*, where k is a dimensionless constant.

Find the values of @ and b using dimensional analysis.

Answer
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