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* Physical is the most basic of the sciences .

Costall Gl a5l e

* The physical is usually divided into :-
- Opend () oy ol sl ale

SISl ¢l adl) ol Bledl ) Al Gl ¢ gl

1- Ciassicar priysiCs - Inuuui — nuius, fedu, SUUlU , gl

, electricity . oL

sl gL jall LSl il <)
2- Modern physical :- cosmology , astrophysics , atomic
structure , zoology, relativity , atomic physics .

- daga a Hl=d
dpadll 5 (el
1- I’IypULIICbls .- dlh cuucailcu gulsSS
# all have test for proving wrongness .

g Ut o o (S 1 K

alall gl
2- The scientific attitude :-
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1- inquiry , integrity , and humility .~ gl — 2al 330 — Ly
2- experimentation — Gl Bl e 3l
3- willingness to admit error . s 13 sal Jas,

3Ll iy ylail il )
IVIUUCIO ) 11ICUVUIITO ¥} aliu 1avvo .~
il s e adull oAl BBamge jsa
1- wivuers - IS Kinu Ul analugy ur erndar ninages of

phenomena in terms of something we are familiar with .
Ll oglle o Lo e sl

Lpwaitl

Solar system models PN

2 Ll
2-1 tﬁucs :- A synthesis of a large body of information
that en compasses well —tested and verifited

hypotheses about certain aspects of the natural world .

S a8l (e Basl 5 el g Dl slan pend e 3ol AF

#H Cxag

* Theory more detailed than model
il (e 48 ST el laill
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3- Low :- hypothesis that has been tested repeatedly

and has not been contradicted .

O il el g sae il il Laale <y jal Cilaia b e 3 ke 4
. Al

* Concise but general statement .

Example :-F=ma

Which of these often changes over time with further
study ?

(fact , Theories /) dutivall 8 st Al £ L3V (e
Slaall ikl

Measurement , uncertainty :- significant figures :-
NO measurement is absolutely precise OR accurate

Agds Clulall jies
error Usall

<lalaal)

1- Accuracy :- refers to how close a measurement to the
true value

m\w\w%)gaeﬁmwu;)m\@mwgﬁmi;@Mgﬁ
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2- Precision :- a strict sense refers to the repeat ability of
amount using a given instrument or how close the
measured values are to each a there

Good accuracy poor accuracy poor accuracy

Good precision Good precision poor precision

. ;LL;;Y\ ‘)JLAAA .
* main souice Ui unicel udinty ( errors)

1- Human error ( o=lai¥l (e Uadll)

2- Limiting () (s« Us ) (systematic error )

instrument

1

Ruler 2 more accuracy | | | | |
| | | |

Than ruler 1 0 1 2 3 4 5

2
V) e Ay ST AN 5 el
o ; b b b g
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Example :-

(tiny book ) <US clau uld Ge Sl

% 3.7 5 sben LS dlass o Lan 5 (uldll ie

3.7+ 0.1 : AN 485 48y 45U vie
3 el Al & 5 error o

Between 3.8 —3.6 cm
# (( The measurement expressed as ))
AU Jid bl

( Result + error ) unit

error
Result

X 100

The percent uncertainty =

Example :- 1- The percent uncertainty in measurement

L=20.2+0.4cm is

_ 04 — 0/ ~ 70
—20.2><100— 1.98% = 2%

2- The percent uncertainty in measurement A= 2.03

in2

03 ol e ALaldl) day (ge slarall dagdll (e sl error 22 Yl
A= bl g8 Wk muagily | 0.01 = error Js& Ul =
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A 8 J sl Jad JS)5.0.001 = error o550 Sl s 20.004

% X 100 = %0.49 ~ 5% Uaa

- dleall Wils 8 error (e uéid oS

Scale has 4+ 0.05 g accuracy . weighing a diamond on it
8.17 g on day and 8.09 another day these two
meaurment acceptable

Alan by, 817 g e s Oy Al Uy g sl e a sy
¢ A gia ) A b 8.09 sl el s AW )3 5

8.17 + 0.05 — 8.17 — 0.05 & 8.17 + 0.05
8.12 &> 822g
8.09 + 0.05 — 8.09 — 0.05 < 8.09 + 0.05
8.04 & 8.09 + 0.05 = 8.14

el dakaia

L dagaa Ll (<8 I dilia b galalE LS

Significant Figure - 4 sixall A& )Y
The number of reliably known digit in number .
a8, 8 alE Y ae s
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3 4ald )l 2 (Sl 08,486

483 sae (e panill A8 V) s3a addiiu

We use the significant to express accuracy .

Significant Figures :-

nonzero digit bl e a3 ¥ ) 8N - ) saelll 1

(1,2,3,4,..a)

Example :-

J ) ac) gl

11 — two digit , 235.68 — Five significant figures .

- 4l saclal) -2
Zero
v v v v
Oney &l ) jlaaY) Oy o Al laaY) O aE G iyl &l Al eyl
+ Alialall aa 20all Ll Alald oy g daall SIRERN el Y gl Ll
C A= Y
M .u " . .
1999 Lel - t ggﬁ — Four sig 002% — Two sig
on't coun
Four sig }99} — Four sig 0.} — one sig
0 — one
?;9 — Three sig 1 02??23 — 5sig 0.00E% — 2sig
) ) 630 = Two 7] t
17.300 — Five sig 44
A4 444
540000 —» Two
2.0x10° - Two 44




special case -: Axald WY
(Ol o ) dleadl 8 x5 9 Aliald Aadle (50 dapaniall alae V) -]
about or approximately — (Lu i ) 4K

About %O cm —» 1+ 10
e Al e Y s e Uadll e Uncertainty ( error )
About 1300 - +100 don't count zero

About 14500 -» 1000 Jla) ans Y

AalS Aeadl Jlad) 32 g 5 Aliald Aadle J s g (s Aaganall ale) -2
( precisely — accurately ) xSl ( decimal point)

J\..Lai}” Az A4 g
Precisely 80 two sigfig = erro +1 il

Precisely 1300 foursig — erro +1 Lk
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Determine (the number of significant digits) of each measurement

Measurement (significant digits)

(a) 2642 fi 4

(b) 2005 m 4 (Both zeros are significant.)

(c) 2050 m 3 (Only the first zero is significant.)
(d) 2500 m 2 (No zero is significant.)

(f) 2500.m 4 (Both zeros are significant.)

(g) 34,000 mi 2 (No zeros are significant.)

(h) 15,670,000 b 4 (No zeros are significant.)

(1) 203.05 km 5 (Both zeros are significant.)

(j) 0.000345 kg 3 (No zeros are significant.)

(k) 75N 2

(I) 2.3s 2
(m) 0.02700 g 4 (Only the right two zeros are significant.)
(n) 2.40cm 3 (The zero is significant.)

(o) 4.050 us 4 (All zeros are significant.)

(p) 100.050 km 6 (All zeros are significant.)

(q) 0.004s 1 (No zeros are significant.)

(r) 2.03 x 10*m? 3 (The zero is significant.)

(s) 1.0x 107N 2 (The zero is significant.)

(t) 5x10°kg 1

(u) 3.060 x 10° m* 4 (Both zeros are significant.)
____________________________________________________________________________|

- daga Al *

4 pdiall Aadall a2l YY) 22
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The number of significant figure in(5.900 )= 4
i simall A8 e dliall Cilleall
Mathematical operation of significant figure .
multiplication and division dawdll Jsl o puall Alall 4 -1
Ay simall A8, & J8Y) 22l The least significant figure .
24.5 X 63.2751 = 1550.23995
3 sig figs 6 sig figs
T;e least sig fig is three digit
So the significant figures of result is
Example 1 :-

50 — Three sig
A4

Example 2 :-

15
A3
11
44

->Ww

X 2.0=22.6~23
4

addition and subtraction z_hlls zeall Al -2
Ayl Ladladl 3 J8Y) The least decimal places

2.34 + 5004 + 481.ilil =5487.78 — 5488

A4 \/
Lde (s Ladle (s
2 o 2 R 4
me round e

(J8Y)
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G Lo e Al
How many sig figs are there ?
1- 7000 — one
2-40.30 - Four
3-0.0012 —» Two
4-7.801x10?%— Four

5-142.01 +41.9903 + 34.581 = 218.5813 —» =218.5

2 4 3 ALaldl) aay 2 Y1 2k

6-0.132 X 6.0472 = 0.798 The lest sig fig
3 5

7-486—421.23 =64.77 = 65

=0 =z 9>
alalall alalal) alald

8-421.23 + 486 =0.867

1- * The area of rectangle 4.5 cm by 3.25 —
The area is 4.5 X 3.25=14.625 = 15
sig 3 JY) a2l el Al

2- Do 0.00324 and 0.0056 have the same number
of sig fig = No.
3-1.23 —»ssig.fig=3 =0.123 ->sig—>3 | 0.0123 - sigf > 3

Decimal place=2 = decimal=3 _

Decimal = 4

s T
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The area of ( 10.0 cm X 6.5 cm ) rectangle is
correctly given .

C ol X Jshll = Jabiiall dalie

Zdla‘; _
. 10.0 X 6.5 = 65

& 8!
sig . fig

The Ieas?c sig . fzig = Two digit

Taking accuracy into count the difference D=A=B

A=3.6 , B=0.57 — The least decimal places

geadl s = hall 3 A el Aedladl any (Y
3.6—-0.57=3.03=3.0

1 2

* Scientific notation ( power of 10)

To express very large or small number using power of

10 notation e | S 2 o FRECHS o3

** number greater than 10 positive power

39,600 ~ 3.96x10*

« -

<Ll 4 Ll ( moved decimal 4 places to left )

e
* The number between 0 & 1 negauve puwer

01 om0 sl i)

0.0021 ~ 2.1x103 11— 10 — zero power of 10

—_—

more to right
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7.33=7.33x10°

* %k %

39600 = 3.9600%x10* = 4x10*

* Writ the following number in full with the correct
number of zero :-

8.96x10* = 89600

3.62%x10°— , 0000362

* * * Write 7.62x10%in decimal form 7.62x10% = 762
6.15x10*= 000615

* Writ each number in scientific notation :-

1- 326 — 3.26X10°

2- 14,500 - 1.45x10*

3-0.00053 — 5.3x10™

4-0.00413 - 41.3x10™

* Writ each number in decimal form
8.62x10*— 86200 4.05%x10° = 4.05
7.68x10" - 0.768

6.31x10*—,000631
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The number 0.00123x1073 in scientific notation as

0.00000123 — 123x10®

* * * units , standards, SI system
Glas sl alladl alaill g fas gl) * % *
S| — system international ( French )

More commonly called the ( MKS system ) [ meter —
kilogram — second ] or more simply “the metric system"

* Defined in term of standard = one unit of Physical
guantity for length — mass, time, ...
J shall ) clas gl
1- The standard unit.of length.is meter (m) —
kilometer = 1000'm
Meter :- one ten —millionth of the distance from

the earth's equator to either pole [ a
platinum rod to represent length was
mode .
aaaYl Cay yail)
The newest definition :- speed of light :-
Length of path traveled by light in vacuum in
(1/299, 792, 458 ) of second .

Percent error :-

[14]



Suppose for example we divide 97 by 92
the least sig . fig =2 % = 1.05

<4 A round = 1.1 more accuracy
So — the uncertain ( error ) =0.1

P.E Percent error = % X 100 = 10%

Oe 3l i Lauldl) sas A
Time :- The stander unit of time is the second (s) .
* Standard second :-
- The second was defends as 1/86400 of a mean
solar day .

- The newest definition :- time required for
9,192,631,770 oscillations of radiation emitted by
cesium atoms .

[15]



AN Cay 2

) alsl)

wv:1ass - The standard unit of mass is the kilogram (kg)
kilogram = kg = 1000g .
Kg :- Particular platinum —iridium cylinder whose
mass is defined as exactly . 1 kg .
Leaie dabai e <) <y sl
* When dealing with atoms and molecules , we
usually use the unified atomic mass unit (u)
u=1.6605x10?%"kg .

AL ) bl L i
PhYDILdI yuanulles can be aiviucu into™

1- Base quantities = it is the seven quantities in the
SI system and must be defined in term of standard

1-length — meter > m 5- Temperature — Kelvin — k

2-Time — second — s

3- mass — kilogram = kg 6- amount — substance — mole

4- electric currant = ampere = A 7- luminous — candela — cd.

2- S| Derived Quantities :- AEisa) Ciesl)

All Physical quantities are defined in terms of the
base quantities .

. n :\:\AS
Distance (m)

* Speed = = m/s, acceleration =

time (s)

volocity (m/s) 7 g dus
= m!s Al 4
Time (s) —_——

Force = ( Newton, N ) = mass (kg) X acceleration ( m/s?).

[16]



Larger & smaller units defined from S| standards by

powers of 10 & Greek prefixes

* * Prefixes = power of 10

Prefix Abbreviation Value

exa E 10"
peta P 10"
tera T 1012
giga G 10°
mega M 10°
kilo k 103
hecto h 102
deka da 10!
deci d 1071
centi G 1072
milli m 1073
micro' m 1070
nano n 10~
pico p 1912
femto f 1075
atto a 10718

# The number 4.436%10* km can be written as
44360% 103 ;44.36 Mm
44360000 — 44.36x10°

* ( other system of units )

CGS ( centimeter — gram — second ) system .
i iy "
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cm = 0.01 meter
Gram (g) = 0.001 kilogram

# in British ( foot — pound — second ) system .
(Stas ) alaill

Converting unit :- is conversion factor
1inch =2.54 cm

For example :- Convert 8000 m to feet
# We can use the factor
linch=2,54cm,cm=0.01m.12in=1 feet
o lan 1) Loy 5 A8e a5y e Jeaiill 5V 5 6dadl) ]

linch _ 2,54cm

2.54 cm 1inch
s sl 84 dhal sas gl o Al Jras Jy il 2ie -2
- Sulls

100.cm _, 1irich 1ft i
8000 m X T ¥ Saa e X Tomar = 26247 ft

Example 2 :-
mile & meter
1 mile - 1609.3 meter
P Al Ayl (S
N 1 mile 1609.3 meter
AT M gaN =
¢ i saill 483e 1609.3 meter 1 mile

Sl ) aa

[18]
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Ja s die 2 mile > meter
255 A el 3as g () oS5 gy ol HlaY) sl BRECRYN
Lol 883 9 5e L) J el
5 m/{l o L6093 meter _ 2510

* The distance of 10 ft is equal ?

1ft=12inch , 1in=2.54cm

IOft X 12;?}1 X 215:1521 = 304.8cm = 305 cm

* The maximum capacity in liters of 3 m? take

1m3— 1000 L
1000 L
3;ﬂ§x 1m3-—3000L

* A silicon chip an area of 1.25 square inches in
centimeter .

1.25inch2'=>cm2

1inch = 2.54 cm

. 2.54 cm 2 2
1257ﬂx(}mﬁ) = 8.06 cm

* Posted speed Limit is 55 miles per hour . what speed in
kilometer per hour ?

[19]



55 miles 1.609m 1h
X X

m m
_ =245—= 25—
hour mi 3600 s S S

Kilometer per hour

(55 miles 5 1609 km
hour 1 mile

) — 88495 = 88 k/h
Oder of magnitude — Rapid estimating :-

las raall ol Tas 350Kl dlae ) Alla 8 oy il ol ol aadig *

Made by a rounding of all number in calculation to 1 —
can be accurate to within factor of 10. ;10 1S i

Example :-
The order of magnitude :-
2800 =2.8%x10° = 1x10° = 10°
86.30%10%=8.630x10% =~ 10x10°*~ 10*
0.0076 = 7.6x10° ~ 10x10°= 10"
15.0%10% = 1.5x10° = 15.0x10° = 10°
6x10% =10x10% = 10°

Example :- The length of virus 2.3xX10®% m, The order
magnitude = 108 .

# The 14 highest peak are between 8000 m and 9000 m
The order magnitude 8x10° ~ 10x10° = 10* - 1x10*

[20]



# The thickness of 200 page book is 1.0 cm The thickness
of one — sheet so the estimated as

=10 _ 1.005=5x10"3cm
200
5x103cm X 10 - 5% 10°2 = 0.05 = 0.1 mm
13 Joa B o ) il e

If an a vary human live tor 70 year and if the heart beat
rate 80 beat/min . The number of heart bests. in life time
can be estimated ?

¢ ailin Jl sk aulh iy pom 2 (UL

365.25 60 at . 60
year = day = hou = il + S =~ v yec. 60 ,
80 beat . 1min _ 3x107
- X X
min 60 sec year

X 70 year = 2.8 X 10° = 3 x 10°

* Dimensions and Dimensional analysis :

We use the dimension to check if the relationship is

incorrect .
Ll A8l il 13 oSl aadis
Aol el andi Allal) 28 8

We use the base quantities

Base quantities Dimension abbreviation

[21]



Length [L]

Time [T]
Mass [M]
ie i )
The Dimension of the velocity = [V ] = %
g bl

_ (L]
[T2]

Dimension of the acceleration

Dimensional analysis :-

Example :-
Acceleration

1 % 5 :
v=vo+5a.t < time

Final velocity = initial*velocity
v

Left hand side right hand side

] _ [L] L 2
= AT
| [T]-l_[T]2 [T]

(L] _ [,y

[T] [T]

LHS = RHS dimension ( the equation in correct)

If LHS dimension = RHS dimension

e ON g daasia 568 O (S ) caphall = ) cayhall 12
e L 3 555 o (el

[22]



The equation is dimensionally correct but could be
physically incorrect .

60. The dimensions of volume are:
ALY

L)_

L/T

DL T

w

9!

. The dimensions of force are:
LMT

LMT"v

L’ M~Y/T-

L°MT' y

SIREIRE

. ¥ Which of the following is dimensionally correct?
speed = acceleration / tume

distance = speed / time

force = mass = accelerationv”

SIREIEE

density = mass * volume

1- * The dimensions of volume are = L3
Volume = high X width X length
gl )Y X e all X J ghll
Volume = m?
Dimension L®
***F=m.a

2- The dimensions of force are M.L.T?

M. =

TZ
Which of the following is dimensionally correct

[23]



LHS = RHS 058 of &Y dana o oS5 S

1- speed = acieration / Time

akla EJLPJ\
2- Force = mass X acceleration
MLT2 =M X LT?

LHS = RHS correct

. m ﬂ
3- LHS = Density = = —
axall/ ALK = 43U
RHS = mass X volume
M X L3

LHS # LHR incorrect dimension any .

:df)“ M\‘_Ac&w

1/ All measurements is absolutely precious precious or accurate
true

false
2/ ... refer to how close a measurement to the true value ??

Accuracy
Precision

3/:201010 How many significant figures we have

[24]
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4/ When you give the result of a measurement, is it important to state the
estimated uncertainty 77

Uosdl j0ai gl doymo pgoall o bs auii (dowi laic

True

5/ ... repeatability of the measurement using the same object

Precision
bVl oo oalo
6/ What is the main sources of uncertainty??!
1 human error
2 systematic error

7/ How many decimal places we have (124.002630)

digit 6

7/ Which of the following is not a part of in Si system

M

S

CcD

FORCE

8/ The positive power of 10 require moving the decimal point to :
1- right

2- lift.

9/ The number of reliably know digits in a number called?
sr(significant figure)

10/ The number of significant figures in (50070)?

4

11/ Particular platinum irdimium cylinder called
elyz oSl oy y=i

S
M
KG

Kg

12/ The dimensions of density is

[25]



M

L3

13/ The old standard of the second was 1/86400 of an average solar :
- hour

Day
14/ Q: the order of mangitude of the number 1024?

11073

15/ Area dimension?

LA3

16/ One of unit physical quantity called
Standard

17/ the number of significant figures in (23.20) is ??

—_—

& w o

18/ What the base unit for luminous intensity ?!

CD
19/ In scientific notation , 4000 is written as ??
441073

20/ The SF in the product of two numbers A « B = should be the same as the .......
SF of A and B

Most

Least

Average

Least

21/ One of the seven qualities is

[26]



Milli

Nano

Mole

Hour

Mole

22/ The measured value is exactly 60 , how many SF are their ?
2

23/ A standard is a fixed reference for a ??

Model

Unit

Law

Unit

24/ The scientific notation for 7.33 is ?!

7.33.1070

25/ 1TmA3 = ... L?

1000L

26/ scientific notation allow the number of SF to be ?!
Clearly expressed

Carefully hidden

Avoided

Clearly expressed

27/ Convert 84in to feet ..

7 ft

27/ The number 0.00124.10~-3 in scientifis notation as?

1.24+107-3

28/ The SF of 226.55 « 1079 = ??

[27]



29/ Giga equals to : 1019, 1076, 107-6, 10~-9 !
1079

30/ Of the following SI units, the only derived unit is
- Kilogram

-volt

-kelvin

-meter

Volt

31/ The uncertainty of 17000 accurately is ?!

-+ 1

32/ Foot, pound, second . What the name of the system ?!

British system

[28]



