



  
 
 
 

 
 

 
 

 
 

 
 
 

 
 

 
 
 
 

 
 

F in SI
system
d

Length

Mass
Time

When we measure the hight of a table we may write :-  

Sec 1.5
Units, Standards, and the SI system 

2m the unit  
which is the 

meterthe result of 
measurement

We usually use the " mks " system which is referred to :-  

There are three main units that we use and they are :- 

Mass 
Length  
Time 

they are the 
basic units they are used in the " 

mks " & " cgs " systems 

m / meters 
k / kilograms  
s / seconds 

there is also other basic units like :-  
electric current : A " ampere " •
temperature : K " Kelvin " •
amount of substance  : mole  •
luminous intensity : cd " candela "  •

the " cgs " system is referred to :-  •
c / centimeters  •
g / grams  •
s / seconds •

it's called System 
International in French, 
but we say it in English 
International System 

Chapter 1  
sections 1.5 & 1.6 & 1.8
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another example :-  
 
  1km = 1000cm :-     3km = ?cm / 3km = 1000cm

it is easy to change from mks to cgs and •
the opposite for example :-  
 •

 1m = 100cm    ,     1kg = 1000 grams 
 
there is also something called ( conversion 
factor ) example :- 
   
   9m = ?cm / 9m x 1 = 9m x 100cm   
 
     9m = 900cm  

consider the following :-  •
 

velocity                  m/s 

acceleration          m/s 

density                   kg/m  

we express these •
in the term of :-  

L,M,T•

also, momentum ( p = mv ) , force ( F = ma ) are expressed in terms of •
L,M,T 

example:- show that force which has units of (newton) •
can be expressed in terms of the base quantities L,M,T  

the unit of force is the newton (N)

1N = 1kg . 1m/s       =        M . L/T
therefore the newton is a derived 

quantity , since we can express it in 

terms of combination of the base unites 

Converting Units
Sec 1.6



 
 
 

 
 
 
 
 

 
 

 

LIT basequantities

length
Time

Fength time

Sec 1.8
Dimension and Dimensional Analysis

Dimension of velocity (v):- 
base quantities are used to express velocity  

it means that velocity is measured in units of :-    

m/s    or    cm/s    or    km/h ... etc

Dimensional Analysis :- •

xy + z = 2 
 

each of (xy, z, 2) are terms they may have different values but each of them 

are a term 

 

*this question is important ( Is this equation dimensionally correct? ) 

 

it should be "not the same but all of them should equal each other" :  

[L/T] = [L/T] + [L/T]  

to be dimensionally correct *it might not be physically correct*  

 

but, if it's otherwise then it is both dimensionally and physically incorrect  
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Question: what are the dimensions of force? 

Answer: *remember*       F = ma 

            dimensions of force are 

Example: is the relation V = V + at   incorrect? 

Answer: by using the dimensional analysis the dimensions 

of V is [L/T] and dimensions of time is [T]

same dimensions 
different dimension 

so this relation is dimensionally and 

physically incorrect 

All terms have the same dimensions 

V = V + at 
0- physically correct  

0- dimensionally correct

it is dimensionally correct 

but, physically incorrect

Remember:-
it can be:- 

dimensionally & physically 

correct 

only dimensionally correct  

dimensionally & physically 

incorrect  

Consider:-     V = V +     at 

give the dimensional analysis 



 
 

 
 
 
 

 
 
 
 

 
 

 
 
 
 
 

 

 
 

 

n tK x mm 0 621mi h

f th 0.621 mi h 1 0.621mih
km h

x 10 often x Efaw ixidxfgxtsox.io
2.471 acre

Solving problems and add notes:- 

17. (II) Determine the conversion factor between (a) km/
h and mi/h, (b) m/s and ft/s, and (c) km/h and m/s.

 we will change km/h to mi/h  
Note: 1km = 1000m , 0.621mi = 1km , 1h = 3600s  
 
conversion factor from km/h to mi/h :

for example:-  what is 40 km/h in mi/h? 
 
40 km/h  =  40 km/h x 0.621 mi/h = 40 x 0.621 mi/h  = 24.84 mi/h

1 hectare =  

hectare = 1x10 m            1ft = 0.3048m 

acer = 4.356x10 ft        1ft/0.3048m = 1 

km/h and m/s :- 
 
1km/h = 1km/h x (1000m/km) x (h/3600s) 
 
1km/h = 5/18 - m/s             1 = 5/18 (m/s) / (km/h)

14. (I) One hectare is defined as 1.000 * 104 m2. 
One acre is 4.356 * 104 ft2. How many acres are in 
one hectare?
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7

conversionfactor
mango 10dg 9

1 3.16 10ons

7 9

1 I

gIgx T.it Ix Iya 313700 317 158

31.7 109g

8
3

21. (II) (a) How many seconds are there in 1.00 year? (b) How many 
nanoseconds are there in 1.00 year? (c) How many years are there in 1.00 
second?

1 year = 1x365x24x60x60 = 3.16x10 s. 
 
1y = 3.16x10 s              3.16x10 s/y

a)

b)

c)

1 ns = 10 s          1  =  (10 s/ns)  

1y = 1y (3.16x10 s/y) x (ns / 10 s)

1s = 1s x (1y / 3.16x10 s) = 31.65x10 y 

density (     ) = mass / volume  
 
dimensions are : [ M / L ]

*33. (I) What are the dimensions of density, which is mass per 

volume?
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10

to
I conversinfactor

11 11 1 4 x Fm 1ohm

to nm 1

must have the 

dimensions of L/T
must have the 

dimensions of L/T

a & b )

dimensions of A must be L/T

V = At - Bt where (t) is time  

the equation must be dimensionally correct  

V has dimensions of L/T 

dimensions of B must be L/T 

48. An angstrom (symbol Å) is a unit of length, defined as 10 m, which is on 
the order of the diameter of an atom. (a) How many nanometers are in 1.0 
angstrom? (b) How many femtometers or fermis (the common unit of length 
in nuclear physics) are in 1.0 angstrom? (c) How many angstroms are in 1.0 
m? (d) How many angstroms are in 1.0 light-year (see Problem 18)?

Angstrom = 10 m  
 
1Å = 10 m               1  =  10 m / Å  

*34. (II) The speed v of an object is given by the equation v = At - Bt, where t 
refers to time. (a) What are the dimensions of A and B? (b) What are the SI 
units for the constants A and B?






























































































Seca Framof reference wyd

Velocity is a vector

magnitude

thatha
is ad

fromeachpersonpointview

If Vba 10m s

fdoemmtore 9 DE jg
1 for Persontheseespersonzmorestotherightwithelomls
andpersonsmovestotherightwithKBmls becauseVbustr 13m15

2forpersongheseespersonfmorestotheleltwithklomkandsees

Person movingtotherightwithezmk

3 forperson 3 he sees personzmorestotheleftwithesmlsand
seespersontmorestotheloftwithr13M

Chapter 2  
Sec 2.1 & 2.2 & 2.3 & 2.4

Kinematic in one dimension

Pressure, temperature, mass, 

speed: they are scalar

Describing farm of reference:

 

It means: moving along in one line




























































































Velocity force distansedhavemagnituedanddirections
0.61

Note everypointofviewis corrects wenseframofreferenceto

dependsontheobserveofeachperson specifyvelocityinspecificview

Whatdoseframofrefereneconsistof

It dose consists twodimensions theseandthey a sees

ya sees note incasel theperson was
representingafraimofreference as an
origin poinandgivepositionswith aspect
theorigin andmeasures velocitywith
aspectof a nescoeandy

na sees

Q
origin

Seca Average Velocity
more explanation

3mL

person I
A velocity displasment

m s

person
23mF time

Both person 982 havethe same speedsspeedgiveshowfast
an objectorsomeonemoving




























































































so if we say youhavemoved a distanceof9min35 wedefine an average
speed

5 as
s distaff 933m15

Q what is the difference between speed 8velocity
we can say that person 1 moves at 3ms in the positive afflictionI magnitude

note the directions will be the same as thedisplasment in Velocity

the reason thatit's vector because it contains
dir.gg

oynaswellasmndeofamovingobject

So person 1 V 3m15
directiontotheright alongpositivesedirectio

andperson2 K 3ms
direction totheleft alongnegative redirection

g
att 0

pyatt
2s

n axes L
z t o I 2 3 4 5 6 7 8

thepersonwas atselmatt 0s
andhemovedto se8m att 2s

So we defineaveragevelocityas

i initals 131 F Adisplacement
theliner

f final 5means A time
average

so we can write to 12 3.5 m s

Arreagevelocity depends on thechange in displacement




























































































another example

agenatt
5s giatt

2s

L t t t t t t t t t t t t t t 7
5 4 3 2 1 0 I 2 3 4 5 6 7 8

Q Findthe average velocityofthepersonoverthetimeinternalt2s 4 55

V2 5
3 6 3 m s because 3 3 9

5 2

SO F 5Ethatmeansthatrisalongthenegativexdirection

Sec 2.3 Instantaneous Velocity
ask

Ifwesaidthatweweredrivingandwelookedattheodometeriasis's we may

read 50km h Andthis'sthevelocityatagiven instant
tip of

Andwe callthis instantaneous velocity which's givenataparticularinstan

oftime
for example

F 60km h direction in positive se ases

ve 40km h direction in negative se uses




























































































Sec2.4 Acceleration
when thevelocityof an object changes with timethenthisobjectaccelerates

Acceleration isthe change in velocitywithtime
WITHHINI 6 41 Bunch

Arreage Acceleration a

5 81 1,1 m s examples

ifthevelocityofan objectis zero El Vi 3mls

dosetheaccelerationhavetobezero 45 Atomy
É É m s

gitdosenot a 193 7 175m15

Findtheaverage accelerationofthe car

ti 2s Vi 4m15

tf 2 3 55 4 12m s

a f 3 2 fm 5




















































































Note
v a t

t t t

deceleration

deceleration
E

Entity
F on here

of Dt
at 4g Dt Egypt 0.14h

O OF

95km h a
1895h 180km 2.605h 65km h

D2 169.3km

manomammammmanaman
Ot Ota

1 5 87 18115 70 1989 1.8954 4 AaverageSpeed

5 total
distance2 4.5 1.895 2.6054
total time

180 1693
4.5

3 2.6054 65KMH 169.3km 5 776km h

Problems Chapter 2 & Notes  

5. (I) A bird can fly 25 km/h. How long does it take to fly 3.5 km?

7. (II) You are driving home from school steadily at 95 km/h for 180 km. It then 

begins to rain and you slow to 65 km/h. You arrive home after driving 4.5 h. 

(a) How far is your hometown from school?  

(b) What was your average speed?








































































d

one completecircle

ax
is 400m in 14.5min note if theobjects

reterns to thestarting
a So 8 compeletlap point the on zero

8 400 3200m

Sotheavreagespeedis 5 time 3,391in 220.7m min

b the runner hasbegan frompointAand returned to pointa
Sotheaveragevelocity is Zero

tobe sure Dn Ng Ki 0

Vc 95km h

EMMA 210m qyffffffff.gg
75km h

we will usethe velocity
the car havetravelled210m sodosethetruck so we can saythatthey dcafd.atCarfthetruchhaveequaldistancepluse210m

I KEEE.VE t OE dE

dE2dtt210dt
95 75

9. (II) A person jogs eight complete laps around a 400m track in a total time 

of 14.5 min. Calculate 

 (a) the average speed. 

 (b) the average velocity, in ms.

11. (II) A car traveling 95 km/h is 210 m behind a truck traveling 75 km/h.  

How long will it take the car to reach the truck?

بما معناه :- السيارة تمشي بسرعة ٩٥كم/س و بينها و 

بB الشاحنة مسافة ٢١٠م و الشاحنة تمشي بسرعة ٧٥ 

كم/س. اQطلوب هو الزمن الKزم الذي سوف تقطعة 

السيارة بمسافة ٢١٠م زائد اQسافة التي قطعتها 

الشاحنة وهي تتحرك بسرعة ٧٥كم/س فتصبح عندي 

مسافتB (d-car & d-truck) و اQسافه اQعطاه ٢١٠م    


























































 
























3 75872107 95 It
75 210 751

948 738210 2481 787.5mdt
9506

4 now we use at 778584in
Iggy

10.5 104 3905

Ot 37.8s

a

I usingtheconversionfactor

65kmXxÉmxjoys 65 93 18 im

s120KmhXkgmxygos 120 55 33.3mls

note the reason that we used2 now we use at conversion factor is that the
velocity8 accelerationneed

a Y VIII
35 1 8.4 to be inthesameunits

1841st m s8m15 or km h8km h

Inffatifiwant to usethe km h Kmniff

20. (II) At highway speeds, a particular automobile is capable of an 

acceleration of about 1.8 m/s.  

At this rate, how long does it take to accelerate from 65 km/h to 120 km/h?



inthequestionsthat'sgivenspeed is velocityuntilitproventhatit'sspeed

EO 58.3mA Films 5 21.2Mls v45.0m s

2 250m
a

ÉÉ8 5 3 fm5tI3oos a 2m15
a 385m
t 20.0s

1 Averagevelocity

F 0
253 8 235 8 3m15

2 Avrage acceleration 3s 205

E E
45 11
20 3 131 2m15

21. (II)A car moving in a straight line starts at x = 0 at t = 0. It passes the 

point x = 25.0 m with a speed of 11.0 m/s at t = 3.00s. It passes the point x = 

385m with a speed of 45.0 m/s at t = 20.0 s. Find (a) the average velocity, 

and (b) the average acceleration, between t = 3.00 s and t = 20.0 s. 



 

Newton's laws
kinemahtic studyingmotionofobjects regardlessoftheforcecausingthemotionfreedforce

Dynamics studyingmotionofobjectstakingintoaccouttheforcecausingthemitti

forcescausethemoitionForee vector
inertialfoam dosen'taccelerate

when newton'slaws are ifl'mstanding can'tmove
there's no acceleration valid ftp.iskwithoutforce

tohaveaccordeco youneedaforce
untill a forceaffecton me

because weneed

there'snoforceto movetheobjectspeed magnitude
forwardandthis'swhytheobjectgobackaderati

whenthere's there's
no acceleration noforce acceleration force

Newton's 1stlaw
anobjectatlastreman so anobjectmovingatconstintvelocity important

Imagedir also remaining so unless accelerateduponbynetForceagnitude
irection thelawofinertal 3 81036
5393.14512615 poplin

fresestantoflogicemoition

ima w 6oEMass
mdigintfganinobtj.it sis.tygnceof anobjecttochangeinmoition

A
object'scan'tchangetheremoitionscalar Newton's2ndlaw at 4 jinxisakgiesOdie multiplication

ex of If y F massauderate att
force

1 gravitational
we canalsowritevectorby netforce hath

q what'sthedirectionoftheScalar
HTmay quiegff

acceleration resultantforce

fu may
vector

quantity
Wang

scalar vector fy ma yytkgt.milconstant dependsonposition variable

fa mayregardless onearth on moon IF it'scompou
onposition I guts I

dimensionofnewton



Newton's 3rd law
action reaction forces are equalandopposite

days N Ay aforcethatacton thebook wieght

WI forceof book
D

uyq.ae hEbook on earth call if reaction
N forceoftableaubook

actionreactions'd action8reactionbetweenthe
qq.io reatiouEarth sametwoobjects

NEforceotbookoutable w
creation

action reaction
NEVER act on the sameobject

Normalreaction Forcetheyhave same may8 diff normal totheserfaceofcontact
58171 own direction Nt Bap
Ng n

theyareequal fits 3 o.at jawigniswso awb53 aFandopposite
AN

ex theforceshould
Maybepositie

i it sa f
NW 3 IT JpEw

accelerationis

N W
mat

because

negative Free body digraph
N WE O NEW show all existing

actionreactions54WNd ji zag

payyn
y

beansithasaneffectonthesameobject
force acting on object

F d N

Mah Wtf W o wa
Jw ft N

W Foo
N W F

NSWtw N Wtf N W

theonethat'susingtheInertialfoam
dosen't move accelerate

A t.m.IE



bormorewithear thiswas inthebeginningof the lecture
Mom

ma Bathe s
No MMMMBÉMfy Car moves ifthecarstopsthe

I bonwillgoforwardbecauseis
By Bg 9 0 5 w there'snothingtostopfrectionless

it accelerate

pit tohave an acceleration
Twig of deceleration youneedFORCE



 

Eenamples
Statreequilibrium FindT

Ta Equilibrium findthe

Id tension inthe ifsystemis
string moving the Tn movingupata

Fact 0 directionofthe constantvelocity
motiontobe

Dynamic
w ftp.efmawmg

positive

equilbirium jW
T W ma

cos

IT W O
TW T ng Tew

g 9.8

I moving up and accelerate if it wasdecelerating
at 2m15 FindT T ng na

m
T mgtma 90 46 2

W
T may ma

32

Tmgtma
40 4 2 48N

mi 6kg
state

M for me
me4kg T for me

Mz T T Mag o

MT
T Mig Othdrag
Ti 6 9.8 60N

72 60 40 100N

MI
Tz mig mag o

d
Mig Tz Cm tmz g



pstrid
T 43

7 6007
Ti

It for m
Fae maze 0

T my o

Ti mg 73Cos 60 T2 0
Findthe M

IT Tz 73 2Tz
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IT sin60 T O

TX E T mg

T3 ing
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CenterofMass

i

pointmass

2,4kg king x axis
2m
an extended
4m 22

Ram m.it iE

2cm 2 614 3 2m

4
3kg

3 4kg

RegularObject

Uniform turk 1,144 3 2 1 1 2 3 4

it
X

YNem 31 44 11 3 2m
8

YCM 31474131 11 2 2.75m
8



3Centerofmassoflegs

a streached

X X

Mem
MULKULTMLLXLLTMe.de 21.5 96 9.6339 3.415031

20.4cm
Mal My Me 21.5 9.6 34 4 2 4 170

b bend

9.66M

23.6cm 2cm 14.9units

get818.2
28.5 NCM t.fm 0.25m

You 23units

you 1.7m 0.39m



 

problems

46

1kg 15kg 4kg
orgine

0.50 0.25

seem Co 1.510.50 1.10.75 0.438m
1 1.5 4.1

48 4.510
210 m

judensity

mi p
X X

mz g
21058818 8m

3 813107 278103 27m

Hcm m.IE 8mi21o 27m4.51o

m 8m 27m

HCM 3.810



SD
100g

M MuL MILtMF

21.5 9.6 3.4 34.5kg 2legs

Moneleg 315 17.25kg

fromthedrawi
52

38.1 81.2

71.70A
42 it

55.3 LA
9.5

2cm
6.619.5 4.21259 17138.1

25.9 6.6 4.2 1.7

19cm

fir 1160cmtallpreson
2cm 198m 160 304cm

53

Y 9
1.7kg for55cmtallperson

4.2kg
62.2 55.8

62 2 43.1 2cm 155 21.7cm
19.1cm

jeff 6 9m Yen 49 155 7.6cm

9.5cm
seem 6.6 95 4.21197 171192 14.0m

81.2 62.219 6.6 4.2 1.7

ycm 6.607 4.26 9 1.749.1 4.9cm
6.6 4.2 1.7
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047 2
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static Equilibrium
F

static effisitional ir
equibrume ƩF O notranslianmoition
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Nostaticequilibrume



 

0h9

m

r r i

T rf rf 2nF
this's called

T DF couple

perpendiculardistance ƩF O
betweenthetwoforces ƩZ O

Lever
assumestaticequilibrium

ƩT O
applied

force FrSintLoc
pivot

Fsint

ÉÉ fusing efysinf fars.info

rf Rfa

MA mechanical
advantage

MASIV



ex T staticequilibrium
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Lg 0.05 2 015 0
15cm MA Fa 32g 451

7 8 302g

ex
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30g 25g

5
30g2.5 2592 0 3 25 23 3M

ex
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Elasticity

stressstrain

Hook'slaw Hook'slaw

F Kol F ka
lo magnitued

lad
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fdasticaoh.org

gg.iesfaficreg
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Elongation



 

Olaf
to

ol fliÉ
young's

1
modulus

dess

m strain

E f 1 Modulus ECNme 5 65
EUI 5

Steel 200 109 sgi
bone limb 15 109

example pays
Em

F980N

do 1.6m

J 0.2cm r o an

81 0 25cm



shearmodulus

iiiiif.io MAKE
e

shearstress

Compressre
Yikes stress

Tingshodulus

Bulk
I fluid p sameasstresspressuar

Vo
Original volume V

change inVolume N

Y OP

bulkmodulus



Fracture

tensilestress compressrestress shearstress

N m
250 106

500 106
Steel 500250 106

Bone 130 10 170 108

4
A A 1800 mg 4

Egg

g
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Im 3M

FB

bby
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v52

1m 3m
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shearmodulus

iiiiif.io MAKE
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shearstress

Compressre
Yikes stress

Tingshodulus

Bulk
I fluid p sameasstresspressuar

Vo
Original volume V

change inVolume N

Y OP

bulkmodulus



Fracture

tensilestress compressrestress shearstress

N m
250 106

500 106
Steel 500250 106

Bone 130 10 170 108

4
A A 1800 mg 4

Egg

g
to

me 45.9kg

Im 3M

FB

bby

g
v52

1m 3m
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Fluids in
states ofmatter

dinsity FifaGas nofixed volume nor shape
β My kg m

liquid fixedVolum nofixedshape
solid firedMolum8 Shape
plasma ex

Iron

SG 7800Specific gravity
ooo

27.8

densityofmutterial
SG

water at48
ex

m60kgPressure
A 500cm

Eg Pascal

two features of bothfeet

static fluids
Ʃ fiuPO

12000 N m Pa
static

atanyonepointatstatic b one foot

M of thepunsure inalldeviation

theforceofanyliquidis
P 2m

24000Pa



pressuredue astatic fluids

P E 849 8719 fgh
HMMM
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findthepressureonthe
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Pb Pa as pressure
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