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%

1.1Methods-of Sciemne

Definition of physics

Question : what else do we study in physics ?

The scientific method

Scientific method : A pattern of investigation procedures. (common steps used to solve any problem).

Step1: state the problem Lsme S — )
* observing an event in nature then wondering why
or how it occurs. . -
> example: Isaaq newton and the apple (Gather '"f°""a“°"')
» (why do objects fall?) what causes day and night? ik ot ¥

Form a hypothesis.
1 Repeat

several
( Test the hypothesis. e

= ;

( Analyze data. j
¥

Draw conclusions.

other examples???

tep 2: gather information
*  Research what is already known about the problem from
reliable sources.
Step 3 :'form a hypothesis
»  Hypothesis :a possible explanation for a problem using
what you know and observed.
Step 4: test the hypothesis
* The hypothesis can be tested ( if true or false) through:
» observation: looking and recording data
» building a model
» making experiments (the common way).
*  Experiments: test the effect of one thing on another using a control
* Control: the standard by which test results in an experiment can be compared to.
Step 5: analyze data
* Recording observations and organizing data in tables/graphs/charts.
(if they are not organized, it could lead to wrong conclusions)
Step 6: draw conclusions
* For a hypothesis to be correct, the results of the experiment must be the same every time it’s
repeated.
* If not, the hypothesis and/or the experimenting method must be changed.

Hypothesis is Hypothesis is
not supported. supported.

s AR § T A

Being objective 4 g4l

* Being objective: expressing or dealing with facts or conditions as perceived without distortion
by personal feelings, biases or interpretations. duadill & juuslll g jelicl g juill e 700 45 0d8 (50
* Scientists and researchers are required to be objective about the outcomes of their research.

Physics: a branch of science which studies the physical world (energy, matter and the relation between them).

lagilelasy @lallg 83kl Guyxy il aladl €45 o

D R R R RN

el jall) & Dy usla
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How to be objective

1. Peerreview:
* Aprocess by which the procedures and results of an experiment are evaluated by peer
scientists.
* Ifthe results are widely agreed upon between peer scientists, the results can be made
public.
2. Avoiding Bias :
Bias: the event that occurs when scientists' expectations effect how the results are analyzed, or how
conclusions are made.
Bias can occur when :
* choosing only one trial from several trials
¢ advantages of a product are displayed but the disadvantages are not displayed
Reduce bias by:
*  running as many tests as possible and including all the test results.
* keeping accurate notes of each observation.

el jall) 8 Ay (usla

Models : 7z sl

* Model: representation of an idea, event, structure, or object that helps people better understand it. [
* Models are used for: (

/ ¥ Matter containing evenly . |
. distributed positive chu-gcﬂpmcm |
! 1904 : Jj Thompson created a model of the atom that consisted of electrons 4 [
! embedded in a ball of positive charge |
| .
i !
: I
I :
i 1911 : Ernest Rutherford created a model of the atom it stated that the atom [
i consists of a nucleus with electrons orbiting around it in defined orbits |
i ;
i I
N -
: I
! Today, the model of the atom is a nucleus made of protons and neutrons |
= | surrounded by an electron cloud |
& | —— |
E | sscrn :
‘i: | Question : Can models be refined or modified ? ' ! ,
: I
§ I Atom |
| :
- I I
%- i !
i !
: I
T e i i TN i A AT L i TN T i AR o
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Scientific theory I Scientific law

An explanation of observations or events based on | A rule that describes a repeatable pattern or

knowledge gained from many observations and phenomenon in nature (Describes WHAT happens
investigations (Explains WHY phenomena occur). | without explaining why).

Based on multiple hypotheses, testing, and Based on repeated observations, experimental

I

i I
' I
I I
l I
I I
i I
' I
| | evidence trying to explain natural phenomena. results, and empirical evidence that hold true I
i under specified conditions. I
I I
I I
I I
i I
\ I

* Atomic Theory » Cell Theory |« Law of Universal Gravitation
* Newton's Laws of Motion

» Theory of Relativity  * Plate Tectonics Theory
» Law of Conservation of Energy *Ohm's Law

----------------------------------------------------------------------------------------------------------------------------------------------------------------

The gravity theory development throughout history process

-
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 %

| Greek philosophers proposed that objects fall because they seek their natural

i places. The more massive the object, the faster it falls. 1
|

|

|

|

|

|

\

~
Einstein suggested that the force of attraction between two objects is due to mass
causing the space around it to curve.

\

objects fall because the object and Earth are attracted by a force. Newton also
stated that there is a force of attraction between any two objects with mass.

pa
Newton provided an explanation for why objects fall. Newton proposed that }

Limitations of science all) 3gia

E’ Limitations of science :

'IE 1. Limitations due to technologies not being available. il 5 axe (e Al 55l
o 2. Things that lie beyond our thinking capabilities. &; Sall Ll y8 5 ki 3l ) syl

qé 3. Differences in opinions cannot be justified by science. alall ¢ ¥) CaSGa) 5,8 (S Y

pladl) A AL usla

e (0565810072 ) g3l alles AN/l J
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ministerial questions Ay )58l ALy
i ACEL Jxgh Bain o) Y elalall Lgy a5 & ghad Jia5 400 Clalhaiadll e (gi-1

‘Which of the following terms represents steps that scientists perform to conduct an investigation or solve a specific problem?

walsl agiall dusyall
Scientific methods Hypothesis
& il PONENIRNTF]
Theory Scientific law

s ashamall ladl AR 6L g «11

iSa B Dpaelialt SR aay,
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:J&ifu@ﬂth,,mw@g alladl a8 -]
§ Gt I8 L iy W1 (o () Oy Wi ila 858 Ssag sy B plua¥l ()

Lals ladged Taale o3

T 085 e (ke ) Gang (AU 3 ghadll Ll duiia yill 3y 5 ) LS 1Y) ¢ galal) pmgiall G

< > 3 -> &
Question 11 4 marks aldied 11 J g
According to the scientific method, if the hypothesis is supported which step should be |
repeated?

A Draw a different conclusion.
"]o- ’l .‘o. K.EL‘S ‘
B Modify the hypothesis and form a new one. |
B33 Al P a5 Agda jill Jaal |
c Test the hypothesis again. |

> (e A il sl
o Analyze data.
Sl Judas

e (| 3 . B e © . D N
i 1: newton provided an explanation for why objects fall, he proposed that the objects fall because the object |
i and earth are attracted by a force. Which of the following represents what newton said? |
i 1-A scientific model 2. Ascientific hypothesis 3. Sscientifictheory 4. Sscientific law |
» : |
E | 2 : which of the following terms represent the series of steps or the procedure that the scientists follow to I
| | investigate or solve a problem? I
S.. | 1-Scientific method 2. hypothesis 3. theory 4. scientific law i
I .
.g | 3: computer simulation for a nuclear reactor is an example of : |
%‘ | 1-Model 2. hypothesis 3. scientific law 4. scientific theory |
| |
I :
3 | 4:the shown is the atom structure as pictured by Thomson , what does the figure represent? |
i 1-A hypothesis of the atom 2. a model for the atom 3. a law of the atom 4. a theory of the atom I
| |
| .
i 5 : according to the scientific method, if the conclusions do not support the hypothesis , which step should be |
i repeated? |
i 1-Modify the hypothesis and form a new one 2- Tests the hypothesis again |
i 3-Aanalyse data 4- Draw different conclusion |
. U ——— _J

el jadl) 8 LNy juSla
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A. Match the phrase (definition) in column (A) with its appropriate
term / concept in column (B),

(B) sgantl § W inlill pgeal! / mlasally (A) spanll J (dopandl) bjleall Gn oy oo LA

Column (A) agasit Column (B) agasil
(\igy=ill) 5yl poadall / allanall
Phrase (Definition) Term / Concept

A representation of an idea, event, structure, or

object that helps people better understand i, Scientific methods
Sclaall s of 2y of et of 13,540 utas elall el

Jendl S8 wd e

Moﬂaﬂmdﬁ,umb&dmw

which is subject 1o modificasion and refinement. Hypothesis
O dSU A pal) e 3l Shis] gl s el
iy puacll ALLE 2y coilaiiods Sllasde Suc

A possible explanation for a problem based on
knwbdpm’o?mvﬂmandanbcmd

through experimentation and observation. Model
r ipald R lalitlle e ol zised!
A
k
.
Ez Scientific theory
} -
i X 4 Sciemific law
. 2 - — ¥ w
_——\f“"”"
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- The Greek philosopher and scientist Aristotle proposed the idea that the

- Earth is at the center of the universe, and that the stars, planets, and
moons revolve around it. After him came the Polish astronomer Nicolaus
Copernicus, who, through his questions 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 had stated
that the sun is the center of our solar system, but not the universe.

lntbepreviompnngaph,wemﬂeedﬂuudmﬂmfoluwaﬁmdsetofwin
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?

U k) (B iy (pula

183 sLai¥y 81 oS1g pgaid) Sy 09K 300 § (P o1 01 5,50 ol gl allally Jligel! Bgandpdd!
GV S pa eblly i) Rl  aaatill pusSuipagS plySel gtlpell pllall nuay sl Aedys
 naddl LS50 gyl 0 ol sind Ve "t Lol g8l S0 G 0 1 1" s JU Slaglaall daesry
e 15 g sladadl ST Sy cogpmll dom sl sciing ol ol ) pngSiulpasS ST 3 ASh § 9ot Lass a1 0y
O3S add Sy s paadd] Liallds 3550 (2 aadd) Gl ugSiyigS daany
gl iyl Slglakll a A g pitlonl g pplinlys  Dipaddy slaladl Gl Whas¥ A3/l 5,340 §
§das dises L Lo ] Ayl Bydall § gdad) gl Slglase g1, alall

il sl State the problem

duia i) puda g Form a hypothesis

o glaal) 2an g Cadl Research and gather information
duda Al s Test a hypothesis
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I.ZMathematics and physics

Mathematics in Physics
Physicists often use the language of mathematics.
Physicists rely on theories and experiments with numerical results to support their conclusions.

SI Units

Table 1 S| Base Units

sl 3 \ust‘-‘ﬂ‘..aunsh !

The worldwide scientific community uses an

adaptation of the metric system called Systenme |kl
International d’Unites or SI. Length meter m
The SI system of measurement uses seven base | Mass Kliogram kg
quantities. Time second s
. - . Temperature kelvin K
Other units, called derived units, are created by
combining the base units in various ways. Amount of a substance mole mol
Electric current ampere A
Luminous intensity candela cd
O sl

Prefixes are used to change SI base units to powers of 10.

Table 2 Prefixes Used with SI Units

Prefix Multiplier SNi:::ii:i: Example
femto— f 0.000000000000001 1071 femtosecond (fs)
pico— p 0.000000000001 1074 picometer (pm)
‘c‘: nano- n 0.000000001 109 nanometer (nm)
{E— micro— u 0.000001 106 microgram (ug) ‘
E milli- m 0.001 103 milliamps (mA) ‘
p centi— c 0.01 1072 centimeter (cm)
‘if’\ deci- d 0.1 1077 deciliter (dL)
kilo— k 1000 10° kilometer (km)
mega-— M 1,000,000 106 megagram (Mg) |
giga— G 1,000,000,000 109 gigameter (Gm)
| tera- T 1,000,000,000,000 1012 terahertz (THz) | ,
1% 0565810072 310 alLee A 3




s Mir.Eslam Salem Eltwaab Grade 9 —2027-2026
e e e e e Ml e o e e g e 3
| How many grams are in 1.34 kilograms? i % 1000( & )
! Write the value 1.34 kg | 7 M
! Locate the given and wanted prefixes-onthe graph i R ko <
: Since we're converting from bigger to smaller, we multiply | X 1000 C P
. none
i 1.34 kg X 1000 = 1340 g | m( D10
: 1.34 kg = 1340 g. | e T
| ’ : x10( Pht
i (there are 1340 g in 1.34kg:) I \, le <
: | x 10 ) =10
SSIORPSIIORISINE (£ 4 - N SN P PR -
% 1000 _) = 1000
Rl | © o R o >.__,,._\_._,\ =
| How many microseconds are in 2 seconds? SUONS  hp .
! _ J
| |
! I
i -
i How many kilohertz are in 750 megahertz ? :
| i
i i
! How many kilometers are in 5 centimeters ? |
! i
! i
! i
! How many squared meters are in 17 squared centimeters ? |
| i
| |
: How many cubed meters are in 800 cubed millimeters ? |
: |
| |
! Ministry: which two of the following measurements are equal to 72.5 cm ? I
: a. 0.725m b. 7.25% 10" *km c. 725dm d.0.725 mm |
! |
| |
| i
\ /
“ \._._._._._._._._._.—._._._._.._._._._._.._ ........................... —
gE Dimensional analysis
.. * Dimensional analysis: a method used to convert between units, prefixes and rates, by multiplying the
: measurement by a factor of one called the conversion factor.
.E ¢ Examples of conversion factors:
‘E_\ > —X9_ ysedto convert grams to kilograms
1000g
_ 1000g y
> 1000kg used to convert kilograms to grams
> used to convert centimeters to meters
100cm
» 1min = 60s
» 1hr(orh) = 3600s
» lday =24 hr
< (0565810072 A (IR DU, TD | e — )
(E—— — [E————
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Dimensional analysis

How many kilometers per hour are there in
12 meters per second?

How many centimeters are there in 1.5 inches?
(1inch=2.5cm)

How many meters per second are there in 6.7

How many inches are there in 20 cm? 5
kilometers per hour?

(1 inch =2.5cm)

|

|

|

I

|

|

|

I

|

|

How many seconds are there in 2.5 hours? : ; ggi?;fhertevcvts:tﬁsc?;en;wing i: e SPEEd.Of
. peed of the carin

I m/s?

" A-347m/s B. 200 x 103 m/s

|

|

|

I

I

|

|

|

|

I

|

/

C. 2083 m/s D. 55.6 m/s

How many meters per second are there in 4.3

kilometers per hour? . :
How many revolutions (rev) are there in 6.9

rad? (1 rev = 2m rad)

How many kilometers per hour are there in 7.3
meters per second?

Significant figures 4 sinall o8 )
Significant figures are the valid digits in a measurement. The importance of significant figures is that they show the
degree of precision of the measurement.

The more significant figures, the more precise the measurement is

Rule 1: Non-zero digits are always significant. 123456789

Rule 2: “sandwich zeros” —any zeros between two significant digits are significant. 1002 , 123.0048 ,
2.004

s R 8 I Re

Rule 3: Trailing zeros are significant if there is a decimal point. 43.000 , 23.2300, 1000. 320.000
Rule4: leading zeros are not significant. 0.02 , 0.22 , 0.0045

Rule 5: in scientific notation, leave the (10”) and look at the number only and apply the rules normally
2.34 x10~° , 1000 x 105 , 0.005 x 10%. 0.0500'x 107

\(

« (0565810072 ) gl alles ANt/
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| Determine how many significant figures are in the measurements below:
I

i 0.0050500 3.00 x 1077 0.07045300 40990000 x 107° 9.000

Rounding measurements to desired significant figures

Round the following measurements to the nearest number of sig figs in the brackets:
* 0.009821 cm (nearest 2 sig figs)
. 123990 m ( nearest 3sig figs)

. 0.6302 kg ( nearest 2 sig figs)

Addition/subtraction rules

Example: round the result of the following calculation

12.52cm + 349.0cm + 824 cm
1. Add/subtract numbers normally

2. What is the least number of decimal places in the measurements?
(R sinal) Y1 Gad g 4y pliall 5l 22c)

3. Round the answer to that number of decimal places.

and below let it go.

Question: round the result of these calculations.:

Multiplication/division rules:

Example: round the result of the following calculation.

s R 8 IR

7.55mx 0.34m
1. Multiply/divide numbers normally
2. Round the result to the least number of significant figures

* Pay attention!! Significant figures are not the same as decimal places

< 0565810072 ol i) Al ASlal/f

Grade 9 —2027-2026

i
i
i
L
Lkl B il Lalie

by looking at the number following the last decimal place needed , if 5 and above, give it's friend a shove, 4

16.2m + 5.008m + 13.48m 15.07 kg + 12.0kg

—Jr

9000




S Mir.Eslam Salem Eltwaab Grade 9 —2027-2026
A e e e e e e e e s N7 e i o s, e e s, 8
I/ Solve the following problems, using the correct I} How many seconds are in a leap year?
: number of significant figures each time. I |
: 10.8g-8.264¢ i:
i ]
| 4.75m=- 04168 m : :
I :
' T IS i R e A B -
! T T T L I T I T I T
! 139cmx 2.3 cm I | Rearrange the equation F = Bqv
! ; | tofind v interms of F, q, and B.
| .
: 13.78g /113 mL ! :
i &
: 1.6 km +1.62 m + 1200 cm i
i |
. ;|
Y . R s et
€725 ecm s RGN AU VY (e g
Which of the following numbers equals 72.5 cm?
a 10
0.725 mm A "
7.25 X10* km . o
' 0]
a d 105
725 dm
(10.005 M ) gabid A &dginl ?ﬁﬂl s
a2 O .‘
Y ! n vatel e
{E o MM b e k) (2.0 1075) G -2
E 0 0.20 ms 7 20ms 0
..
d 3 O
% Celsius S— ¥
i Ly 81 - U ) Lok b
Js=
Joule " : ; ‘
Whatis the basic (Sl = uni ) of lemperalure?
Culgires
Fahrenheit
oals
Kelvin
L 0565810072 @_— ol allu N —
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¢ (10.005 m ) (bl A gimall al3Y) dae La |
How many significant figures are there in the
measurement (10.005 m ) ? %
=y é
Which formula is equivalent to the kinetic energy equation? v? _2E 3
m=— m=—
| 2F a K
A8 ) s i) 68 A e g - g *
1 2
1 m=2Ev? m =S Ev
E=-my - | E—
2

e
-
What is the number of significant figures in the number 0.0004020?

$0.0004020 susll § &iginall o831 3 Lo

feliald) pladduly 3580 o3¢ yawa 4591 gl ¢ (4.0 % 1073 5) L a8 fls -2
40ns O 40ms O

40 ks O 4.0 us O
————————— I

What is the answer of (56 + 2.15 + 0.5643), giving the correct number of
significant figures in the answer?

s AR § IR RS

SLLYI § movall Lgiad pl)Yl sue Blela po (56 + 2.15 +0.5643) fgana b

ti .
| g T

St

0565810072 ol gl Al Bl e ——4
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Section 1.3 Measurements

Measurement: Comparison between an unknown quantity and a standard.

What other measurement tools do you know? What do they measure ?

Uncertainty in measurments

*  Uuncertainty: the margin of doubt that exists for the result of any measurement

£l \‘}aﬂ-}uéh ———

* This uncertainty is effected by the precision of the measuring device.
The more precise it is, the lower is the uncertainty margin and the closer is the measurement to the true

value.
*  Which measuring device is more precise?
e Which scale produce measurements with lowest uncertainty margin?

* To what precisionare these measurements are given?

[Coo Jms) (Coone Jimia]
., P : '
oo Jm

0
\__ A . A e e~ 2

which instrument will produce measurements with lowest uncertainty ?

Reporting measurements with Uncertainty

Example: write the measurement with it's uncertainty margin.

s AR § T A

1. Write down the value, if the value is in between two dashes, write down their average.

2. Figure out what is the smallest increment (division) in the measuring device. (z< Ji)
For non electronic instruments, it is the smallest dash on the device.

3. The uncertainty margin is half the smallest increment

4. Write it down as tuncertainty margin

< 0565810072 o gl Al ANul/) ) |
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which of the following is the correct measurement of the stem, including the uncertainty margin of the measuring
device?
(11.55+ 1.0) mm
(11.55 + 0.5) mm

(115.5+ 0.5) mm 3
(115.5+ 1.0) mm '%
R i s s s s e I e . o T et P R e e 7 é‘
Reporting measurements with Uncertainty 5
e im0 A Nl W e e e g e s 3 o
| Wwhich of the following is the correct measurement of the current, including the uncertainty margin of the \| }
i measuring device? y
: (35 +2.0) A e
| (35+0.1)A |
i (35+01)A i |
: : \
I I

| Four students measured the gravitational acceleration with different tools. which student must’ve had tools
I with hlghest precision? 117, 9.740.2 h ’9.

I hint: look at the

| uncertainty margin, c. 9.2+0.1 d. 9.8+20
i

|

the lower the uncertainty,

¢RE igher i the precision

Agreement in measurements

Spring Data ‘

*  three students performed an experiment of measuring the length of the same \
spring several times. = |
» Student1 result reported as (14.6 £ 0.2) cm. z
» Student 2 result reported as (14.8 £ 0.3) cm. =
» Student 3 reported a length of (14.0 +£0.1) cm. ? I‘
‘c'- ¢ Which students had measurements in agreement ? °
‘lE' The ranges of the results of students1 and 2 overlap between 14.5.cmand 14.8 cm. & uo I
= However, there is no overlap and, therefore, no agreement, between their results m
%. and the result of student 3 ‘3-;.
g error 1 5““2’9'“ ’
%F" * Error: how far away is the measured value from the true value.

it happens due to the lack of instrumental or humane performance
The lower the error, the higher the accuracy of the measurement
* not scientifically accepted and should be reduced.

. (0565810072 ) g3l Al ALt/ )]
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Tvpes and causes of Error

1) Systematic Error: related to a defect ina measuring device or an imperfect
experimental design. The error will always be the same value.
Examples:

» Scale errors due to instrument not being calibrated before use or due
to a defect in measuring instrument (stretched tape measure).

» Zero error in equipment such as mass balance (0 ) showing /‘\_J
readings that is not zero when nothing is on it. 1B —
2) Random Error: an error that is completely random and can’t be replicated by =
repeating the experimental design. The value of the error is always different. —
Example: LS
A spring balance may show some variations in measurement due to a change in 19.82 ml — -V
temperature. 1970 ml < ‘_¥’_/_ S
Parallax error : the apparent shift in the position of an object when it is viewed 19.62ml & | B — & - &
from different angles. Note: this source of error can be systemic or random = e 8
2 i —
Accuracy vs. precision Jauall g 4dal) \/:\

Accuracy : describes how close the experimental measurements are to the real value
The lower the error, the higher the accuracy .

Precision : how close the experimental measurements to each other.

The lower the uncertainty, the higher the precision

Draw 4 points to resemble the accuracy and precision levels for each situation

! |
! |
! |
! |
| |
! |
! |
! |
( )

Inaccurate Inaccurate accurate accurate
Imprecise precise Imprecise precise

: The results shown in the figure can be described as:
| Inaccurate but precise

l Accurate and precise

! Inaccurate and imprecise

| Accurate but imprecise

I

s AR § T A

The temperature inside a fridge is 38 F. 3 thermometers (A, B, C) were tested to measure the temperature.

-
| |
| Judge the accuracy and precision of each thermometer I
: |
l 394 378 496 |
I 482 383 435 |
| Temperagures ganed Temperatures gained Temperatures gained 9

from sensor & 281 from sensor B testing, 381 from sensor C 497 |
| testing degreesF degreesF testing, degreesF s
| 63 374 199 |
| 345 380 499 I
| |
. ]

T 0565810072 T A=)
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4 ,
| Below is a data table produced by four groups of students who were measuring the mass of a paper clip which l
| had a known mass of 1.04 g, which group got a;fi)/ljgber_ly\éccurate and precise measurement of the mass of the i
| paper clip? AN |
| e a
i Triall 1dsxe |1.03 g 1.13 g 1.04 g 0.99 g | “1
i Tral2 2350w |1.05 g 1.10 g 1.4l g 1.00 g ! g-r
| Trial3 3dsxe[1.02 g 1.11 g 1.52 g 1.19 g !
I |
I'_._._._._._._._._._.,'_I,J\_.q"._'./ __________________ _J;Jo-_\_ ..................... _I. .}
(7N~ (i
‘ - ///A‘; \ L S §
r'/ V4 < ~ ™~/ &
ol Talaiet o jlaall san) oLt plalall saf La3al L 2336 5 5 gl b et Jii A peiaa b Aads b LS

¢ Al y Jaall 130 daaa 2000 S Ll e ) (JSE

The three arrows represent three measurements for an experiment. Depending
on the picture, which of the following statements is correct regarding to precision
and accuracy?

Measurements are not precise and not accurate

Abgnne i LeSlgdEds Caas

Measurements are accurate but not precise

Measurements are precise but not accurate

Ado ssnan Al il A8
L WV /7 o=l y

e alaie ) o lanl (son) oS slaladl aad LadA] ClulE A3DE 5 seall (8 agnY) JEaS
€ 43,0 g ol I S - SN U | i { S\ P WA C)“‘-i‘ AEN 3y gl

The three arrows represent three measurements for an experiment.
Depending on the picture, which of the following statements is correct
regarding to precision and accuracy?

o~ 7

s AR 8 I RS

,np.:uyh.ﬁ.l,lh,;.& wlwbé
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¢ ol e La g pslanall S (A B gl (01 ) T aud e -3
oebidl) lake Al
3.34 ) i3 | O ]
3.54 S isas | O 3
3.34 Bpla) sad O g
o 3.54 Belay) sad 0 %
€ 311 (ol B Ua) (ala Uaiie Slgall prinea Gl A of glaall Je L4-3  *
(3.6F0.2) 4
(3.6 F0.1) 4
(3.4F0.2) 4 |
(3.470.1) 4 |

al) v AS) gl AN ab M Canakiedt SIS gl AR AN e, —2D
SERST R B Tt ks Baiita Ad)eludll RI LA cis)  —

(85.4 g) A danal) Ljghul) 4k @ils 13
?UM :\A_\m‘d‘ ALY aa (ull) (Gl ade Cu La

s AR § IR RS

(11.55 ¥ 1.0) mm
(11.55 ¥ 0.5) mm
(115.5 ¥ 0.5) mm
(115.5 ¥1.0) mm

aaaoaao
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¢ € S - O-o J "“ > I
cigied! de udly @8kl o3 Jb daleis Alwe an sl .3 -
sl ulad s Jlpasd) e by ddual) s S ' e bl i) G SIL sl da s o) it pasii .1
b I3k .m/s 4 km R dlasgl) slae¥) wld a9 U sl fie lgnas 3 ) o Legele Sl (poudis o) (€ e
Sl Bl Y ple Jpamll alad i) el e laxs s 2250 £ 40 gl s el s e i
U}@ulu}‘a“sm/sua kmuuL.a-iJ'Bbsteyb .a L;v')L_.:‘Jlgi.i.'..m 2215150&¢N'M|ﬂ.¢&&(‘_’)
' ' 1000 Mg 250 §
(0) Szl 30,3 o ads Lasi () ,asil a.,5 .2
P Bl s @ MY/S Gle KM ol samg dewd -D (D) mel,b e a3s 31 0) juaseld 5003 (b Y
1000 sS4l e Uasa 251 () sl 3403 € 3
wbd) dewd @ M/S Gle KM ulal) susy dewd € () sl 30,3 oo U g3 (1) jzsa 20,3 .d E)
1000, Lc 86,2 cm sl b Lo o 41 .2
ole wl) ieud 4 M/S L3 KM s a s i, (O 8.62m . 8.62x10~* km
) 1000  b- 0.862 mm d. 862 dm
-olB Cglae D5 agie JSI DU day)l au alB (gllg el (3 gaiea ALS ulidl Jeaadl e lalae)
- (2-5 kg) (& saiall AL o cuale 13
fUaud iSf acld ol colal (o
3 | 24 | 1 e |
2.7 kg 2.5 kg 2.3 Kg PP
2.9 kg 2.6 kg 22 kg P
2.8 kg 2.9 kg 2.8 kg sl
2.9 kg 3.3 kg 2.6 kg Alales
a. p.)[ O
b. J3aa O
C. Olan O
» el gl S5 agha USI GO Aau)l au Al (gAllg dS (3 gaiea ALS (ubdl Jsaadl e lalais)
% - (2-5 kg) Geaiall AL o cule 13)
— ¢38a ST Auld oS cOUal (o
q" 3 i | 2 L 1 A | dua
2.7 Kg 2.5 Kg 2.3 Kg A
.5 2.0 kg 2.6 kg 2.2 kg s
2.8 kg 2.9 kg 2.8 kg P
% 2.9 kg 3.3 kg 2.6 kg SMale
a. olalu
b. ey
C. J3a3a
e —uv r a4
< (0565810072 ) g3 alles adLl/f
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1
]
%
3

Based on the linear velocity and acceleration equations, which of the following
equations is correct using dimensional analysis?

Tl Judoml) plisians Ao AW SYslaall Sl ¢ Jasd) §)ludlly A5l @olaa Js Iokazs!

v
a=- v=-—
t

Maryam used the graduated cylinder to measure the volume of an unknown liquid in the
physics lab, the volume she measured was 46.0 mL. Then the teacher asked her to mix it
with 1.20 L of water, what is the volume of the mixture in (L)?

(460) mL f‘”‘"‘“ u‘_g ul_.g'g.iﬂ_;}b'u é d‘ba.nxb Sl o> uul:ai.‘ G)..\AJ\ Jlseall @20 VRSN |
¢ Al B>g EWENT él@.«l\ 1"-"’"“ b celadl 00 1,20 LJ| 4i8L5| dalasl! o culb ‘J

s e ¢ (RS

< 0565810072 <) g3l Al ASul/i
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Fahrenheit

Calglred

Rankine
asSaL,

Below is a data table produced by four groups of students who were measuring
Group 1 the mass of a paper clip which had a known mass of 1.04 g, which group got a
___________________ properly accurate and precise measurement of the mass of the paper clip?
033 13). g1.04 Solud 499 320 s 4 é_)_’ Eldno J\.L:Suul,&.» MRl 0 Ole gosxe t)_)‘l Cawold
Group 2 Tg)) Shadne AiST U gunnn 9 Laids Lguwld OF ke gamall (Sl JWI Jsdad! (3 gzl M)
Group 1 Group 2 Group 3 Group 4
Group 4 . 2 R P
|| Triall  1xs | 1.03 g 1.13 g 1.04 g 0.99 g
Trial2  2dgxa | 1.05 g 1.10 g 1.4l g 1.00 g
Group 3
_____________________ Trial3 3dgxa | 1.02 g 111 g 1.52'g 1.19 g
Ke!\nn
Coroine - 00000000OO_]

A worker in steel factory needs to write down the temperature of the steel rods
using the SI unit, which one of the following units he should use?

0 Sl elaasl gl iy Y gal) Olund byl )3 omand J1 39 9l pas § Jale i
Tgalusuiunl dde Lz g AU Ol

A student wants to measure the luminous infensity of a lightbulb. What is the correct unit
for her measurement?

Tl Aaaall s gl oA e V‘L')'S C“.J sl 322 LA Ul 3

A Amper
o

8 Candela
Anad

C Volt
Sl g

D Kelvin

< 0565810072
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Section 1.4 graphing data

Dependent and independent variables:

¢  When making any experiment, there are two types of variables

Independent variable Dependent variable
the variable changed by the the variable measured by the
scientist doing the experiment. scientist.

it changes with (depends on)
the independent variable

el jall) B Ay (usla

¢ All otherfactors are called the controlled variables and they have to be kept constant.
¢ When scientists conduct an experlment they change only one thing at a time.
You want to make an experiment to know the effect of the amount of cardamom on the taste of
Karak tea. What are the dependent, independent, and controlled variables in this experiment?
Independent: dependent: controlled:

Ahmad is conducting an experiment using balloons. He wants to find out what material will hold
the most air. To do so, he tests balloons made from latex, myler, and plastic. What are the
dependent, independent, and controlled variables in this experiment?

Independent: dependent: controlled:

Ali is conducting an experiment to see the if running in different temperatures effects heart rate.
What are the dependent, independent, and controlled variables in this experiment?
Independent: dependent: controlled:

You want to make an experiment to know if the volume of water affects its boiling time. What are
the dependent, independent, and controlled variables in this experiment?
Independent: dependent: controlled:

Mohammad wants to measure the rate in which ice cubes with different volumes melt in constant room
temperature, based on the given information determine what is the dependent and independent variables?
The volume is the dependent variable while the time is the independent variable
The volume is the independent variable while the time is the dependent variable.
The room temperature is the dependent variable while the time is the independent variable
The volume is the dependent variable while the room temperature is the independent variable. .

s A 8 v e

In a science experiment, the variable is the variable that is changed while doing the
experiment, and the variable is the variable that is measured while keeping the
variables unchanged

/
|
|
|
|
|
\

e 0565810072 ) g3l alle ANLul/) J’
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In this experiment, you can see that the relationship between the volume of water and boiling time is linear, the
more water there is in the-pot;.themore time it takes it to boil
Using this graph we can predict that if we add 400 mL of water, it will take it more than 200 seconds to boil

To graph data , follow these steps:

1. Label the x- axis with the title
and unit of the independent
variable. Label the y- axis with
the title and unit of the dependent
variable. (include the units)

2. Choose a suitable scale for the
axes.

(the best can be chosen such that
it shows all data points clearly
and spread out as much as
possible in the given space.

3. Place the data points on the
graph.

4. Draw a line of best fit.

A line of best fit is line that
describes the general pattern.
It can pass through all of the
points or some of them.

5. Name the graph

/
18. Refer to the data listed in Table 4.

Describe the curve.

b. What type of relationship exists between the mass of the gold

nuggets and their volume?

Include the proper units.
d. Write the equation showing mass as a
function of volume for gold.

e. Write a word interpretation for the slope of the line.

!
!
!
!
!
| c. What is the value of the slope of this graph?
|
|
!
!
|

Volume (cm?) Mass (g)

PR SRR, £ b, M T, (| /%D Y 1.0 19.4 !
2.0 38.6 |

a. Plot mass versus volume, and draw the curve that best fits all points. 30 561 |
4.0 77.4 .

5.0 96.5 !

Yy
) g1l Al ASLl/f

From the data given, we can see that the best scale for
the x axis is an increment (division) of 50
And the best scale for the y axis is an increment of 25

Table 4 Mass of Pure Gold
Nuggets

Graphing data
*  Once scientists have collected data, they want to analyse it to visualize results, discover patterns and predict
events.
Effect of Water Volume on Boiling Time 0 . |

Volume of Water (mL) Time to Boil (s) o N //"
Independent Variable Dependent Variable S % //'/

0 0 s 128 1 //./

50 » mp i 'l

100 65 ” v :

”~
150 105 %0 -
200 120 st A
o>
250 150 2 o S0 100 150 200 250 300 3%
300 175 Volume of Water (mL)
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[ TyYypes of reLationships ]

[ Linear ]

[ nownlinea r]

‘[/ B [ quadlratic ] -
|

[ Lnverse

..................................................................................................

T ¢ f )
Example: cost vs. quantity o, \
& ) Example: distance vs. time Example: velocity vs. time
=1 = > \_for constant acceleration \_ for constant distance )
x| 2]4]e ~ B @ )
> 1 2
a X |12 )| & 4
k
x) = —
FG) ==
force
Fs
B & 4

Linear relationship

The linear relationship is expressed by the following equation:

y=mx<+b
m 1s the slope of the line. The ratio of the vertical change to the

horizontal change
A 2
i = &Y L~
Ax X2—X1
and b is the y-intercept.
The y value where the line crosses the y axis

Find the equation for the graph

< 0565810072

Identify the type of relationship

Distance (cm)

Variation of Distance as a Function of Time

Y
10 +

Find the slope by choosing any two clear points on the line and applying the slope equation

Find the y intercept (b):

Write the equation:

i T e 7,

Lkl B il Lalie

) gl allew AL/ )|
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Nonlinear Quadratic relationship

Height of Basketball with Time

Quadratic relationship is expressed by the following equation: 7
y=ax?+bx+c o |
*  Wherea, b, care constants and ¢ can’t be zero. “

* The dependent and independent variable vary
quadratically.
that means if x is doubled (became twice it’s old value) ,

y is quadrupled! 15
( becomes 4 times it’s old value or more, depending on ;:
, b, cvalues) p .

0 0.5 1 15 2 25 3
Time (s)

Height of ball (m)
el jadl) 8 Ay Gusla

Can also look like this, it depends on
the sign of (a) is it positive or
negative number

Nonlinear Inverse relationship

The Effect of Pressure on the Volume of a Fluid

Inverse relationship is expressed by the following equation: s
a 40

== 35

X %

Notice how the y and x are in opposite spots,
the y is inthe numerator, 2 \\\\—‘
and the x isin the denominator. 1

If that’s the case, the relationship between the two variables

Volume (mL)
b

IS Inverse 0
Examples on each relationship oo e P,;Zu,,f::,, moomomet
Linear relationship: Quadratic relationship: inverse relationship:
both variables both variables Onein the
are in the are in the numerator,
numerator numerator otherin
highest power highest power is denominator
isl 2 Examples:
= Examples: Examples: _ E
C y=3x+2 y=3x2+5x—-9 x
'IE = 1.5% = —1.5x% y= b
g B 1 B § .ol 2x
. y—1.5x+§ y=1.5x s y=3x"1
Vi K _1o 5

e 0565810072 o gl Al ANul/) J
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predict future events y

*  We can predict data from graphs or equations. 200
Predicting data from graphs : Z gg
» Can you predict how much time is required to S i

boil 350 mL of water? 2 100

g 75
=501

» Can you predict how much time is x

«_— 0565810072

(E—— =

Predicting data <ululy suil)

To extrapolate is to use present and past information to

Grade 9 —2027-2026

Effect of water volume on boiling time

required to.boil 75 mL of water?

Can you predict how much time it took to reach a distance of 8 m?

Can you predict how much time it takes to reach the origin? (0 m)

Pop quiz:
What is the equation of the line?

The relationship between the temperature
and the volume of a fluid is

y'is'the volume in mL
What is the volume of the fluid

7

[

I

;

| Where x is temperature in Celsius and
|

l . .

i When the temperature is 6.0 Celsius ?
|

Predicting data

Predicting data from equations :

sometimes, graphs are not the best way of predicting data. And you are obligated to find the equation

from the graph, and then use it to predict data.

Distance (m)

50 100 150 200 250 300 350

Volume of water (mL)

£l ) B Ay usla
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______________________________________________________________________

How much time does it take to boil 1000 mL of water ?

50+.100. 150 200 250 300 350
Volume of water (mL)

{

I

!

: Identify the type of relationship inthe graph Effect of water volume on boiling time
I y

|

: 200

i Find the slope (m) =175 .
' Ay _ Y21 = 150

! m=—= == o ]

: Ax Xp—Xq -g 125 £
| i

: What is The y intereeps E ol s

: The equation for the \graph is : 25

I

I

I

|

I

I

\

F
a = e—
m
Where a is the acceleration, F is the net force applied on the object and m is the mass of the object.
What type of relationship is between a and F ?
1- Linear 2. quadratic 3. inverse
What type of relationship is between a and m ?
1. Linear - 2-quadratic 3.inverse

- The kinetic energy can be calculated via this equation :

2

>
|
|
| =Emv

| Where k is the kinetic energy, m is the mass and v is the speed of the object.
I
|- What kind of relationship is between K and m?
i 1-Linear 2. quadratic 3. inverse 4. inverse squared
i What type of relationship is between K and v?
1. Linear 2. quadratic 3. inverse 4. inverse squared

according to the given equation below, what relationship exists between the variables F and v ?

muv?

R
1. Quadratic relationship 2. linear relationship 3. inverse relationship
4. can’t be determined without solving the equation

e — g — — — — — — — — — — —— — — — — — — — f— — 0 —t b b — — — —

_
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Time
m/s? gLl
Acceleration
S
Velocity
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axd=\? Based on the linear velocity and acceleration equations, which of the following
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Depending on the equation

[y=(3.0m/s)+(Xx2.0s)]

M | et What is the physical quantity represented by X and what is its SI - unit ?

equations is correct using dimensional analysis?

Sl il plasiunls Ao AN C¥olaall (51 ¢ sl £)Ludlly denall @olas e olazs!

v d
a=- v=—
t t
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| GOAdvanced | Physics o\l L 1120232024 |
Q\_n_o\hn ] 2 ] 10 marks e 10 ] 3 JIpaalt
a. Match the graph with the correct Aguialy I AR 5 ) e ) e 2 91
mathematical relationship below: i Lagh LBy ) el Q"
| E
saip i R et R
. ' y=3x“+2x+1 »
S o i T I B
| Lot ]
10
; — -y
=
4
ol y=2x+2
P
: 'T
't ?‘ B ] [0 o 3 F g
.
5 b. Find the slope of the line in the first graph.
'% W) AL SN A ad e 3yl b

Wishing you all the best of luck and every success.
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