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Defining the Physical World

Physics = Matter + Energy + How They Relate

Relies on inquiry, formulas, and mathematics (e.g., E = mc?, 1= V/R, x = (1/2)at? + vj; + xo).

Structure (Macro)

Word Origin Focus: The word ‘Science’ comes from the Latin word ‘scientia’, which means ‘knowledge’.
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The Reach of Physics:
Skills & Careers

/\
University / 3 %‘\ Engineering
Survey or Mapping

S ")(4/ \‘A Techniciap:
({ W e W o

Solving ’ Medicine (elevation and
‘\ Skills contour), and
‘ A , sophisticated
\ computer software to

Finance & map the Earth's
Construction surface.

Computer
Science

Astronomy

Modern Technologies Derived from Physics
Q) i 2 :
. Lasers & Satellite-based High-speed microscanners
r g% Weather Satellites r gff% communications F@ to detect disease
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The SCientiﬁC MethOd: ObserveanS/E:ttiﬁ:artlt.lere?v'\'lgral:gv]hy"or"how"
A Flexible Framework

Research reliable sources to fine-tune the question
physicists do NOT always follow a rigid set of steps.
They may add, repeat, or skip steps entirely.
Form a hypothesis

A hypothesis is a possible explanation

Core Insight: Investigations follow patterns, but

for a problem using what you know

Test the hypothesis

and have observed.

A scientific hypothesis can be tested Modify the

t
hypothesis. Analyze data

through experimentation and Repeat several

times.

observation. "
Draw conclusions

Sometimes scientists must wait for

new technologies before a hypothesis

Hypothesis is
not supported

Hypothesis is

can be tested. supported
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A hypothesis is a possible explanation for a problem using what you know and have observed.
 A scientific hypothesis can be tested through experimentation and observation.
 Sometimes scientists must wait for new technologies before a hypothesis can be tested.
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The Method in Action:
Percy Spencer & The Microwave

The Context (1940s) The Observation The New Problem
ﬁ

\ | \ /

’[ 6 ‘;:;']‘
y ———— o o

) =lls

Researcher Percy Spencer is Standing in front of an A completely new question

trying to mass-produce operating magnetron, he is posed during the
magnetron tubes for military notices a candy bar in his investigation: How did the
radar systems. pocket has completely melted. magnetron cook the food?

- - . - - -

Key Takeaway: An investigation into one problem (radar) can spontaneously

lead to the statement of an entirely new problem (microwaves).
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Safeguarding Science:
Accuracy & Objectivity

Peer Review

®

 Definition: Science-based information
reviewed by peers (scientists in the same
field) BEFORE it is made pubilic.

Purpose: To rigorously evaluate procedures
and results. Reviewing other scientists’
- work is a core responsibility.

Mr. Mohammad Physics

Being Objective

The Threat (Bias): Occurs when a scientist’s
expectations affect how results are analyzed
or conclusions are made (e.g., hiding
product drawbacks for a promotion).

The Solution (How to lessen bias):

1. Run as many trials as possible.

2. Keep accurate notes of EVERY single
observation.
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Scientific Models: Representing the Unseen

A representation of an idea, event, structure, or object that helps people better understand it.

“Why" Diagnostic Grid

;=@ Too Large 30 Too Small

@ Processes on an astronomical scale, like "‘ Microscopic structures, like the inner

Z/~ +\the expanding universe. workings of an atom.

S Too Slow é%& Too Hazardous

% Geological or evolutionary processes that Handling dangerous materials or
take too much time to see completely. sy B\ studying extreme disaster situations.

High-Tech Models

Computers run simulations to test solutions efficiently. Flight
simulators allow pilots to practice all aspects of flight and harsh
weather conditions safely on the ground without leaving the
building.
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Evolution in Action:

Models of the Atom
Thomson’s Model Rutherford’s Model Electron Cloud Model
i(1994) . 7 LR(esent-day)

N

>

Matter containing evenly Created based on new Nucleus of protons and

distributed positive charge research. A solid positive neutrons surrounded by a
with electrons embedded in it. nucleus surrounded by blurry electron cloud.

orbiting electrons.

Takeaway: Models are never final; they adapt and change continuously as

physicists discover more about the physical world.
Mr. Mohammad Physics Phone: 501520027



https://t.me/MrMohPhysics
https://wa.me/971501520027
https://play.google.com/store/apps/details?id=com.xodo.pdf.reader

Made with Xodo PDF Reader and Editor

Deciphering the Rules:
Scientific Theory vs. Scientific Law

Definition

Function

Scientific Theory Scientific Law

An explanation of things/events based
on knowledge gained from many
observations and investigations.

Explains WHY or HOW something

(The Core Difference) = happens.

Yes. Can be refined or modified as

Can it change? new information becomes available.

The Relationship | Theories are proposed to explain laws.

-

(Note: A theory is not a guess).

. om

Mr. Mohammad Physics

A statement about what happens in
nature that seems to be true all the
time.

- -

Tells you WHAT will happen under certain
conditions (does not explain why).

Extremely Rare. To date, no experiments
have performed that disprove the law of
gravity.

-

Theories DO NOT become laws.
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How Theories Evolve: The Behavior of Falling
Objects

(Greek Philosophers: Proposted that objects fall because they seek their }

natural places. The more massive the object, the faster it falls.
A

\L Revision based on new evidence

Galileo: Showed that the speed at which an object falls depends on the
amount of time for which that object has fallen and not on the object's mass.

\L Revision.based on new evidence

Newton: Provided an explanation for why objects fall. Proposed that objects
and Earth are attracted by a force. Stated that there is a force of attraction
between any two objects with mass.

\L Revision based on new evidence

P
Einstein: Suggested that the force of attraction between two objects is due
to mass causing the space around it to curve.

Mr. Mohammad Physics Phone: 501520027



https://t.me/MrMohPhysics
https://wa.me/971501520027
https://play.google.com/store/apps/details?id=com.xodo.pdf.reader

Made with Xodo PDF Reader and Editor

The Boundaries of Science;
Testable vs. Untestable

Core Principle: Science requires testable and verifiable guesses. It can explain many things,
but it cannot explain or solve everything.

Scientific & Testable Non-Scientific & Untestable

| Motions of electrons X Personal Opinions
v/ Energy in sound waves >J Human Values

v/ Speed of falling objects % Complex Emotions

] Calculating free-fall %] Whether a particular piece
acceleration (9.8 m/s?) of art is beautiful

The Pizza Survey Case Study

Scenario: A survey finds 90% of students like pizza. A friend claims this “scientifically proves” everyone likes pizza.

The Scientific Reality: This is just data about opinions. It does not scientifically prove pizza is delicious, because
“delicious” is an untestable emotion/opinion and not true for everyone.
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Lesson 1: The NOLOGIA Master Summary

" The Physics Concept
- Study of matter, energy, and their
relationships.

' - Relies on inquiry and
- mathematics.

‘ The Tools

- Models represent things too big,
- small, fast, slow, or dangerous.

- Physical models and high-tech
computer simulations.

- Models evolve over time with
new data.

Mr. Mohammad Physics
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> VY -

The Process

- Scientific method is flexible, not a
rigid checklist.

- Observe, Hypothesize, Test,
- | Conclude.

- Scientists may skip, add, or
repeat steps.

1 The Outputs
| - Scientific Law: WHAT happens in
nature under certain conditions.

|
- Scientific Theory: WHY or HOW it
- happens.

- - CRITICAL: Theories never
become Laws.

NOLOGIA ACADEMY — MODULE 01 COMPLETE

.~ The Safeguards

\ - Peer Review: External validation
by scientists in the same field
. before publication.

- Lessening Bias: Run many trials,
| take accurate notes to prevent

expectations from skewing
results.

| The Limits

- Science only deals in the testable
and verifiable.

|
\
' - Opinions, values, and emotions
are strictly excluded.
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NOLOGIA ACADEMY

The Scientific Method
Assessment
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 1 OF 13

\ A Publish the results immediately.

1558 gl i
According to the scientific
method diagram what should B Modify the hypothesis and repeat the process.
: I Alaall ) S5 g da jall Jaaws
you do if your hypothesis is

not supported? _ _
C Reject all prior research data.

O g il alal] mgiall Jabadal Lk ABL) V) il ges (b

Selinia @ asd aly 54 \3) BLY-x
D Conclude that the question is unanswerable.

\ / AALE e Al o gl
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 2 OF 13

\ A Form a hypothesis.

A B (5SS
What is the first step shown in

the scientific method diagram B  Observe an event in nature and ask "why" or "how".
"Gl M Ul da s daplall 3 s AdasDl

to start the scientific

process? _ _
C Analyze data immediately.

babia & dadagal) AV Bghdl) 8 L 158 ) s
?l,;.dd\ 3,&.«3\ sdul alal) g.g.'\.d\
) D Draw conclusions.

\ / éM\UA\N |
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 3 OF 13

\ A  To make the research longer.
Jshl &l Jaal
What is the purpose of

. | Lo o in Al (g
times as shown in the

scientific method diagram? _ _ _
C To avoid drawing conclusions.
L il B B9l LS 0a 2D 50 L Tl

?g.dﬂ\ @g.'m.“ bhia L"A age R
D To replace observation with guessing.

\ / opaaills A iy
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 4 OF 13 \

Which of the following is NOT
a step shown in the scientific

method diagram?

hhugﬁz\aaysjkau@gim\wg\
€ ralad) mgiall

e ]

Mr. Mohammad Physics

A Gather information from reliable sources.

B Form a hypothesis.
A i (S

C Publish the results before testing.
DLiayl Ja )

D Analyze data and draw conclusions.
i) adlaiul 5 il Jilas
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 5 OF 13
\ A Afinal proven fact based on reliable sources.

48 ¢ ga alan Ao 2l 4000 A0 488a

B~ Apossible explanation for a problem using what you know and

have observed.
w). yu)ﬁ‘)’jue\ ..-LJ’"!S:-S S.. " te

What is a hypothesis?

?Z\,yhﬂ\ u“ La C Arandom guess without any prior observation.

D -~ A conclusion drawn after analyzing data.

\ / L) s e 4] (o gl o L
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 6 OF 13

A  All hypotheses can be tested immediately using current

technology.
Alad) L o g5l aladinly 1558 Gl i) e s (S

Wh | C h statement ab out B Ahypothesis can only be tested through controlled experiments.
A suae el A (e V) A il LA (Sa Y

testing a hypothesis is

?
TRU E ) C Sometimes scientists must wait for new technologies before a
hypothesis can be tested.
?w,. 4—\-\4.. p Jﬁ‘ JU-B,“ ‘ dp SJL.Q CS‘ Aoyl HLad) oS o) J8 saas clas U ‘L“X’J‘Q‘“.—‘H&:‘;‘

D If an experiment is not possible, scientists cannot learn anything

about the problem.
USE e oo ol alad elalall (S Db AiSan y 3y il S 1)
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 7 OF 13
\ A Performing a controlled experiment.

b suiae 4y yad 6l a)

Which of the following is NOT B Making direct observations.
one of the ways that used to 5l llaadle o) )
test hypothesis?

. . ) C Publishing the hypothesis in a scientific journal.
Adadiiical) (3 dall (pa Gud AU a5 Lle Alae i A il
?Z\,y'aﬂ\ Jlaaly

D - Building a model and relating it to real-life situations.

K / Al ) 3Ll () g Ay 5 23 90 el
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 8 OF 13

Why do scientists use
models?

?z iaill plalal) aaiicy )il

Mr. Mohammad Physics

A Because models are always more accurate than direct

observation.
3l AdasDlall e 48y T s galadl) oY

B - Because scientists sometimes cannot see everything they are testing
(e.g.; 0bjects too small, too large, hazardous, or processes too slow).
shepad dan 55 dan 5 ysua alual i) 4500 Lo JS 455 ¢ sl Y Ul eladall oY
(s Ak Cililee

C Because models are easier to publish than real experiments.
sl el e il 8 Jend il oY

D Because models replace the need for any further research.
i) ol N dalall il 23kl oY
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 9 OF 13

\ A She is correct because 90% is a high percentage.

A student surveys 90% of 7690 OF a2
cafeteria students who like pizza

. . cp- B This is not scientific proof because the sample is biased, and liking pizza
an d con CI u d €s th IS SCIentlfl Cal Iy is a personal opinion that cannot be proven true or false scientifically.
proves everyone likes pizza. AU o e ) 05 Y a5l o ol 8t T 0 oo S R

I ?
What is the best response: C  She should publish the results immediately.

. . . I s il i Lede g
LIS M e %90 (i callai Al SrE
Gy 1A ) ot g o Fad) o gang ¢l

\?5 23N A0 ea La ) Fiual) caay iad 1) (Ji Liale D She should repeat the survey once more.

/ AT 5 e MY sile) Ll Can
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 10 OF 13

In an experiment, you calculate free-
fall acceleration as 9.4 m/s2, while
the accepted value is 9.8 m/s2.
Should the accepted value be
rejected based on your finding?

9.4 = Al i) £ e Glay cuad (dy 2l A
G b 20a 9.8 (A Aghall Ladl) Lay 22/,
feliagl o pliy 4l gibal) dagdl) (b

Mr. Mohammad Physics

A Yes, because your experiment shows a different value, so the

accepted value must be wrong.
Akl A gl Al 0 o5 of Camg 1A (AaliA dad o yelal iyt (Y (s

B No, because your single experiment may contain errors, and you should
repeat it multiple times before questioning the accepted value.

A pial) Al 8 LSl U8 < pasae Wl pSEelle Cangg el e (5 giad 885 jinal) el jad o8 (Y

C Yes, because any difference, no matter how small, means the
accepted value is invalid.
Aalla s A gl dadll o ey | e (IS Lege <o) gl Y cans

D - No, because the accepted value is always correct and never

needs to be tested.
ki) Tl 2 las ¥ Lails Aaann A1 il Al Y oY
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation Previous Exam Questions
QUESTION 11 OF 13
\ A  Draw a different conclusion.

According to the scientific
method. if the hypothesis iS B - Modify the hypothesis and form a new one.

: B dda 8 a5 dpda jall Jhaed
supported which step should &=

be repeated? _ _
C Test the hypothesis again.

55 gl il 13) ¢ alal) giiall WG g AN B e A il Ll
?LAJ\JSSG,\*@:\M 33&\&5&\@}“\
D  Analyze data.

\ / bl Julas
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 12 OF 13

The Greek philosopher and scientist Aristotle proposed the idea that the Earth is at A
the center of the universe, and that the stars, planets, and moons revolve around it.

State the problem.

After him came the Polish astronomer Nicolaus Copernicus, who, through his RS s
guestions and gathering of information, said that "the Earth is not the center of the
universe, but the sun". Thus, he is considered the first to propose the centrality of the
sun, and that the Earth is a body that revolves in its orbit. However, Copernicus did
not prove or test his bold proposal, but later scientists confirmed what Copernicus :
P ©'¢ prop NP B  Form a hypothesis.
had stated that the sun is the center of our solar system, but not the universe.
473.;'4)55\ @'4)
In the previous paragraph, we noticed that scientists follow a fixed set of steps in their
studies and research known as the scientific method. Which of the steps of the
scientific method in the previous paragraph is expressed by the underlined part?
sig glgn Lot L)y )5Sl g asadll Gy (Sl JSoa oA LR ol 888 £k bl Alisal allad)y G guail) C Research and gather information.
(Casl) S e ol gl I ) e plaall dnan g ATV ledi NA o JB (A (a8 0 g8 Y 5Ss (gall gall Gl alle sl Cila gleall s, Eaanll
usSingS O Bl (B el Wt il s Y Ol comadd) Ay 38 pa B SE 7 ok (e gl i 13gay Mgeadd)
(rmiadd) Uallal 38 0 (A Guadd] G (4 u S i sS 083 La ) ga8) BaY plalal) 1 g g padl An) ) jusy o cudiy ol
OSSN g
O sl calal) ggrlally st agilagl g agibad 3 (B il gl e A4 Ao pana (usnly slalall o Badl il 5 D  Test a hypothesis.
thad ddad oA ¢ ad) Lgde ey AL B 88N 3 | zegiall &l ghad « .
G sl lgde iy ARl § BRI & alal) medall il ghad .Jﬂ\)] |
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THE METHODS OF SCIENCE: EVALUATION MODULE

Active Learning Evaluation

QUESTION 13 OF 13

4 . . .
1. Arepresentation of an idea, event, structure, or object that helps
people better understand it.
( - - .
2. An explanation of things or events based on knowledge gained from many
observations and investigations, which is subject to modification and refinement.
Ommail) g Jaaaill BB a9 (BBl g clBaadlal) (pe mdal) e ApuiCa 43 e o gl GlaaY) gl pLEY) s
\
(
3. A possible explanation for a problem based on knowledge and observation and can be
tested through experimentation and observation.
Adaadlall g qu ail) DA e L LA (e g cABaadlall 5 48 pall o pU Lo UE Jaliaa ppd
\
(" . .
4. A statement about what happens in nature, and seems to be true all the time, but
does not explain why or how it happens.
Algan A8 gl o i Y LSt cﬁYN\ngésaeML@iJJ#J c@ﬂ\@&@@@dﬁ)@
\.

Mr. Mohammad Physics

- N
A Scientific methods.
‘;AM‘ @g_'\-d‘
\ y,
- N
B Hypothesis.
dua 3l
\ y,
e N\
C Model.
Z gl
\ y,
- N
D Scientific theory.
dzalal) 4, 511
\ p,
s N
E Scientific law.
(.fd’-“ o\glm\
\ y,
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The Methods of Science: Answer Key

( Q01 (B) & Q07 (C) \
f Q02 (B) | Q08 (B) \
f Q03 (B) B Q09 (B) \
( Q04 (C) | Q10 (B) \
f Q05 (B) | Q11 (C) \
( Q06 (C) & Qi12 (B) \
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The Methods of Science: Answer Key

013

. . : )
1. Arepresentation of an idea, event, structure, or object that helps
people better understand it. C
- - . \
2. An explanation of things or events based on knowledge gained from many
observations and investigations, which is subject to modification and refinement. D
Lol g Jaanill S8 g2 ¢ ccliBal) g cUBadial) (pe waad) (pe dpaiiSa 4 pa o UG GlaaY) o) pLudY) s
J
\
3. A possible explanation for a problem based on knowledge and observation and can be
tested through experimentation and observation. B
ABadlall g Gl A cre W LR (San g AdBiadlall g b pal) o pUL Le Al Jaiaa pads
J
- - \
4. A statement about what happens in nature, and seems to be true all the time, but
does not explain why or how it happens. E
Algan A8 gl o i Y LSt cﬁYN\dS@&*ML@JiJJﬁJ c@ﬂ\@&&ﬁﬁﬁ@dﬁ)@
J

COMPLETE SYSTEM KEY

Mr. Mohammad Physics

L

~ ™
A Scientific methods.
alnd) mgiall
\_ y,
~ ~
B Hypothesis.
dua 3l
\_ y,
~ ~
C Model.
3 gl
\_ y,
~ ~
D Scientific theory.
dzalal) 4, 511
\_ y,
~ ~
E Scientific law.
(alad) ¢ 8l
\_ y,

Phone: 501520027



https://t.me/MrMohPhysics
https://wa.me/971501520027
https://play.google.com/store/apps/details?id=com.xodo.pdf.reader

Made with Xodo PDF Reader and Editor

./\

v [ me
SR

LAl aal) clalal) fra & jal
Mr. Mohammad Physics



https://t.me/MrMohPhysics
https://t.me/MrMohPhysics
https://wa.me/971501520027
https://play.google.com/store/apps/details?id=com.xodo.pdf.reader

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30

