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What is Physics ?

➢ “Physics” is derived from 
a Greek word that means 
“nature”.  

➢ It is the study of matter and 
energy and interaction 
between them.

➢  It is the most fundamental 
of all the sciences.
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Resources

❑Textbook: Principles of Physics ,
10th Ed by Jearl Walker David 
Halliday, Robert Resnick
❑Blackboard (BB):
• https://eservices.iau.edu.sa/#/us

er/Blackboard
• Announcements
• Online Homework (HW) 
• Lecture Notes
• Syllabus
• Exam Schedules

Your own Lecture notes: Please 
take notes during the lecture. 
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Click the link for the animation

How to study Physics

In classroom:
I. Come to the lecture on time.
II. Listen to the instructor.
III. Take notes.
IV. Interrupt the instructor to ask questions.

Outside of the classroom:
I. Repeat what you learn.
II. Solve the examples given in the lecture.
III. Solve the examples from the book.
IV. Discuss with your friends & share ideas.

4

https://www.wikihow.com/Do-Well-in-Physics
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➢ It is all about commitment, not genius.

➢ Maintain a positive attitude toward the

 subject matter.

➢ Set up a regular study schedule.

➢ Do your homework!

➢ Make sure you understand both “why” and “why not”.

➢ Interrupt the lecturer!

➢ Ask questions.

➢ Use the office hours. 

Succeeding in Physics
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PHYSICS 111

Semester 461

Measurements 
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Topics  

▪ Units and standards 
▪ Dimensional Analysis 
▪ Significant Figures  
▪ Conversions of Units 
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Units and standards

 Any physical quantity can be measured, such as length or speed consisting of a 
number and a certain unit . 

 The Fundamental (Basic) physical quantities

Length, Mass and Time

 There are three major systems of units:

Unit system Length Mass Time 

C.G.S Centimeter Gram Second

M.K.S 
(SI-Units)

Meter Kilogram Second

F.P.S (British Engineering) Foot Pound Second

 SI unit system (M.K.S) is mainly used
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❑ SI basic units ❑ and lots of derived units

Units and standards 
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Dimensional Analysis

❑ Only same type of quantities can be added, subtracted or multiplied etc.

❑ Numbers, angles, all trigonometric functions, exponential functions, 
logarithms have no dimension.

The dimension of any physical quantity expresses its dependence on the base 
quantities as a product of symbols. It is used; 

i. To check the correctness of a derived relationship or equation.
ii. To convert units of quantity from one System to another.
iii. To derive the dependency between physical quantities.

❑ If the right-hand side  (R.H.S) has the same dimensions in the left-hand side 
(L.H.S) the equation is said to be dimensionally correct.

Monday, 26 August 2024Dr Muidh Alheshibri 11
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Dimensional Analysis

➢ Every base quantity is expressed by a symbol for the dimension

Ex: The dimension of area of a 
circle:     Area= r2     

A=(radius × radius)=[L2]

Ex: Find the dimension of force (F=ma).

The unit for force is:    𝑘𝑔 𝑚
𝑠2 = M 𝐿

𝑇2 = M𝐿𝑇−2

Ex: Find the dimension of power (P=W/t).

The unit for power is:    𝑘𝑔 𝑚2

𝑠3  = M 𝐿2

𝑇3 = M𝐿2𝑇−3

12
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Solution. 
The equation contains five terms. L.H.S. and the R.H.S. must have the same 
dimensions. Since [r] and [h] = length, they have the same dimension.

Example: Determine which formulas are dimensionally consistent. 

a) V= 1 L2 L = L3   volume is m3 so it is correct

𝑎) 𝑉 = 𝜋𝑟2ℎ 𝑏) 𝑉 = 2𝜋𝑟2 + 2𝜋𝑟ℎ

b) V= 1 1 L2 + 1 1 𝐿 𝐿 = L2 + L2 = 2 L2  = 1 L2 = L2  incorrect

V ≠ L2  incorrect.       Because the volume has a unit of m3

R𝑒𝑚𝑒𝑚𝑏𝑒𝑟 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 ℎ𝑎𝑣𝑒 𝑎 𝑑𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛 𝑜𝑓 1
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❑ Significant figures (digits), refer to the number of important 
single digits in a measurement. 

❑ They indicate the reliability or precision when stating a 
quantity.
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❖ Three basic rules for the significant figures

1) Non-zero digits are always significant.
✓ A number like 26.38 has four and 7.94 has three. 
✓ If there is no decimal point, the whole number is  significant: 

1974  has four significant figures .

Significant Figures

2) Any zeros between two significant figures are significant.

✓ A number like 406  has three significant figures .
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3) A final zero in the decimal portion ONLY are significant.
✓ Here are two examples of this rule with the zeros this rule 

affects in boldface:

(a) 0.00500       (b) 0.03040      (c)  2.30 x 10-5      (d) 4.500 x 1012

✓ Final zeros to the right of the decimal are significant. There 
are FOUR significant figures in 92.00

Problem 78 / P.41: Determine the number of significant figures in the 
following measurements:

i. 0.0009 m ii. 15,450.0 SAR.   iii. 87.990 L    iv. 30.42.       

Solution: i. 1 sig. fig         ii. 6 sig. fig   iii. 5 sig. fig   iv. 4 sig. fig 

Dr Muidh Alheshibri
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Addition and subtraction:
➢ Count the number of significant figures in the decimal 

portion ONLY of each number in the problem

➢ Add or subtract in the normal fashion

➢ Round the answer to the LEAST number of places in the 
decimal portion of any number in the problem.

Check Your Understanding 

Ex: 3.6 cm - 0.57 cm = 3.0 cm (NOT 3.03) 
1              2                  1 

Decimal portions

Ex: 3.461728 + 14.91 + 0.980001 + 5.2631 = 24.614829
6               2                  6               4                                             2 

(the least decimal portion in 
the answer will be 2)

= 24.61
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Multiplication and division rules:
➢  The LEAST number of significant figures in any number of the 

problem determines the number of significant figures in the 
answer. 

(Look at the entire number, not just the decimal portion)

(the least significant figure has three 
sig. fig. , so the answer should be round 
to 3 sig. fig. ) = 14.03 sig.    4 sig.

 

Ex2: 2.0 / 3.0 =  
 

0.67
2 sig.    2 sig.   2 sig. 

(same rule is applied for division)

Check Your Understanding 

Ex1: 3.10 × 4.520 = ?  
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➢ Physical quantities are often expressed in scientific notation, 
which takes two equivalent forms. For example: 

Mean age of the Earth: 1.3 x 1017 s
Radius of Earth rEarth: 6.37 x 106 m 

➢ Coefficient is chosen from greater than or equal 1 less than 10
➢ Base is shown as 10.
➢ Exponent is given as a power of 10.

The most common writing is:1.3E17 s , 6.37E6 m it is quicker to type. What 
does your calculator show?

Scientific Notation:

Scientific notation
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Check Your Understanding 

Ex: Lets get back to class activity. Write the numbers in 
scientific notation.

Scientific 
Notation 

NumberScientific 
Notation 

Number

1.501.2675
0.2000.005

560 ×1069680
0.3682770.

2.675 × 103

5 × 10−3

9.680 × 103

7.70 × 102

1.501 × 100

2.00 × 10−1

5.6 × 108

3.682 × 10−1



➢ The larger and the smaller units are defined in multiplies of 10 from the 
standard unit.

Ex: The capacity (size) of the 
Hard Disk  Drive of my laptop is:
5.2 Tera Byte=5.2 TB

Metric Prefixes

Ex: Determine the prefixes for the following expressions.  

    i) 2.3 GHz Processor      ii) 1 km distance   iii) 4ms response time
Solution:

i) 2.3𝑥109 𝐻𝑧 Processor        ii) 1𝑥103𝑚 distance              iii) 4𝑥10−3 s response time
Monday, 26 August 2024Dr Muidh Alheshibri 21



2-Mass: 3-Time:

1-Length:
Unit Power Prefix

1 kilometer 103 m 1 km
1 centimeter 10−2 m 1 cm
1 millimeter 10−3 m 1 mm
1 micrometer 10−6 m 1 μm
1 nanometer 10−9 m 1 nm

Unit Power Prefix

1 kilogram 103 𝑔 1 kg
1 milligram 10−3 𝑔 = 10−6 𝑘𝑔 1 mg
1 microgram 10−6 𝑔 = 10−9 𝑘𝑔 1 μg

Unit Power Prefix

1 millisecond 10−3 𝑠 1 ms
1 microsecond 10−6 𝑠 1 μs

1 nanosecond 10−9 𝑠 1 ns

Metric Prefixes: Length, Mass and Time

➢ The Prefixes can be applied to many basic or  derived units.

➢ Power of ten can be expressed by a prefix.

Monday, 26 August 2024Dr Muidh Alheshibri 22
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Ex: Apply the strategy for solving conversion of 80 km/h to m/s. 

i) Identify the units :  kilometer (km) and hour (h).

ii) Determine the relationship between the units.
                                 1 km = 1000 m                 1 h = 3600s 
iii) Determine the conversion factor (in fraction form):

1000 𝑚
1𝑘𝑚

= 𝟏

25

Unit Conversion

80
𝑘𝑚
ℎ

 𝑥 
1000 𝑚

1 𝑘𝑚
 𝑥

1ℎ
3600 𝑠

 =  𝟐𝟐 𝒎/𝒔

𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑥 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 𝑻𝒂𝒓𝒈𝒆𝒕 𝒖𝒏𝒊𝒕

You can use as many 
conversion factor as you 
wish.

➢ A physical quantity needs conversion from one to another. We generally use 
      SI (MKS) unit system.

1 ℎ
3600 𝑠

= 𝟏
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➢ When you express a physical quantity in another set of units, you must use 
a conversion factor to convert it to the appropriate one.

Length
1 inch = 2.54 centimeters
1 millimeter = 0.039 inches
1 foot = 30.5 centimeters
1 centimeters = 0.39 inches
1 yard = 0.91 meters
1 meter = 3.28 feet
1 mile = 1.61 kilometer
1 kilometer = 0.62 miles 

Mass
1 ounce (oz) = 28.35 grams
1 gram = 0.0353 oz
1 pound (lb)= 0.454 kg
1 kilogram = 2.2046 lb

Volume
1L = 10−3 𝑚3

1L = 1.0567 𝑞𝑡
  1 gal = 3.786 L

Temperature
K = ˚C + 273.15
˚C= 5

9
˚F − 32

˚F= 9
5

˚C + 32

Energy
1 cal = 4.184 J
1 eV= 1.602 x 10−19J

1 J =1 𝑘𝑔 𝑚2

𝑠2

Metric Prefixes: Unit Conversion

Monday, 26 August 2024Dr Muidh Alheshibri 26
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1 ft = 12 in
1 in= 2.54 cm 
100 cm = 1 m

Metric Prefixes: Unit Conversion
Ex: What is the elevation in Feet of an elevation of 8000 m?  
i) Identify the units :  feet (ft) and meter (m).

𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝑥 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 𝑻𝒂𝒓𝒈𝒆𝒕 𝒖𝒏𝒊𝒕

8000 𝑚 𝑥
100 𝑐𝑚

1 𝑚
𝑥

1 𝑖𝑛
2.54 𝑐𝑚

𝑥
1 𝑓𝑡

12 𝑖𝑛
=

8000𝑥100
2.54 𝑥 12

= ⋯ 𝒇𝒕

8000 𝑚 = 𝟐𝟔𝟐𝟒𝟕 𝒇𝒕
Ex 1.2/P.20: The distance from the university to home is 10 mil. and it usually takes 20 
min to drive this distance. Calculate the average speed in meters per second (m/s). 

0.5
𝑚𝑖𝑙𝑒
 𝑚𝑖𝑛 𝑥

1609𝑚
1 𝑚𝑖𝑙𝑒 𝑥

1 𝑚𝑖𝑛
60 𝑠 =

0.5𝑥1609
60 = 𝟏𝟑

𝒎
𝒔

Solution: 𝑆𝑖𝑚𝑝𝑙𝑦 𝑐𝑜𝑛𝑣𝑒𝑟𝑡 

 𝟏𝟎 𝒎𝒊𝒍𝒆
𝟐𝟎 𝒎𝒊𝒏

    to   𝒎
𝒔

 
10 𝑚𝑖𝑙𝑒
20 𝑚𝑖𝑛 = 0.5

 𝑚𝑖𝑙𝑒
 𝑚𝑖𝑛
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Ex. 1.1/ P.19: Restate the mass 1.93𝑥10−6 𝑔 using a metric prefix.
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Ex: Your hairs grow at the rate of 1mm per day. Find their growth rate in nms-1  
(nm/s)

Solution: 1.93𝑥10−6 𝑔 = 1.93𝑔

1mm
1 day 

= 1mm
1 day 

x 1x10−3m
1 mm

 x 109nm
1 m 

x 1 𝑑𝑎𝑦
24x60x60 s

 =11.57 nm/s

Ex: The prefix meaning 0.001 is __________.

   A) Milli-          B) Centi-           C) Deci-          D)Kilo-
A

Ex: The 6 MB cash memory is equivalent to _______.
   A) 10−12 bytes  B) 109 bytes   C) 106 bytes   D) 106 kbytes C

: 𝑀𝑖𝑐𝑟𝑜 = 10−6

Check Your Understanding 
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3. How many m/s are there in 1.0 mi/h?
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23. A 2.00 m × 3.00 m plate of aluminium has a mass of 
324 kg. What is the thickness of the plate? (The density of 
aluminium is 2.7×103 kg/m3.)
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