Chaopter 1
sections 15 & 16 & 1.8
Sec 1.5
Units, Standards, and the Sl system

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

2m the unit
$which is the

the result of meter

measurement

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

Mass
Length they are the _
. | | they are used in the " .
Time basic units mks Y&f‘ ::s ! ':ysfems W\ 6)-
S:,S%em
We usually use the " mks “ system which is referred to :- \)/

it's called System
International in French,

m/ meters —> Lcng“;\ but we say it in English
k / kilogroms —= Md\gs International System

s/ seconds_a,-r‘mﬁ

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



Sec 1.6
Converting Units

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

Im=100cm ., 1kg =1000 grams

there is also something called ( conversion
factor ) example :-

N\ -~
9m = ?em / 9m x 1= 9p'x 100cm
v

9m = 900cm
another example :-

Tkm =1000cm == 3km = ?cm / 3kf = 1000cmX 3, s, 3 =3900 cm

consider the following :-

ity Sy — L/
velocity _ m/i / 2 we express these
acceleration t)\-" m/s —>» L/T in the term of :-

density _oé\‘n, I<g/m3 — M/\? L.M.T

also, momentum (p =mv ), force (F = ma ) are expressed in terms of
LIM’T

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

> tee elerotion

F._—_W\O\

£  the unit of force is the newton (N)
MogGe

2 therefore the newton is o derived

M.L/T

IN =1kg. Im/s"

quantity , since we can express it in

terms of combination of the base unites



Sec 1.8
Dimension and Dimensional Analysis

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

[}:/ L / Tg‘ } base quownfities

Lenﬂt —\_\me
it means that velocity is measured in units of :-

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

Lengﬂl [time
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



Question: what are the dimensions of force?

mass

Answer: *remember* F=ma ;! 7 Leng’ﬂn

dimensions of force ore> [/VI L j

S‘!’.I\ﬂ\e

Example: is the relation \$= V.+ of incorrect?

Answer: by using the dimensional analysis the dimensions
of Vis [L/T) and dimensions of time is [T)

[-"fj < [%:H E—;‘;:'[_ﬁj

[=3= CFIrCL1
N2

same dimensions

dlfferen'l' dimension

3 . . . . ——T
[so this relation is dimensionally and

physically incorrect

ider: ‘ R ber:-
Consider:= V,=V.+ —at emembe
.F l 2 it can be:-
glve fhe dlmensmnol OhOlYSIS'.-— dimensionally & physically

correct

(73] = 2D

incorrect

L L
[‘_TTJ =E _-Fj T E’-IL—'] ’é— All terms have the same dimensions

— B it is dimensionally correct

V= V|-+ ot but, physically incorrect
] 0- physically correct

O- dimensionally correct

L ]




Solving problems and add notes:-

17. (I1) Determine the conversion factor between (a) km/
h and miZh, (b) m/s and ft/s, and (c) km/h and m/s.

we will change km/h to mi/h
Note: Tkm =1000m , 0.621mi = Tkm , Th = 3600s

conversion factor from km/h to mi/h:

Tkm _ 4K (__"‘57—'"“ \-_- 62 pai
p W\ o mifly

S 4 ER 020 mifh > 1= 0.621 wifh

" kem /h

for example:= what is 40 km/h in mi/h?

40 km/h = 40kmth x 0.621 mi/h = 40 x 0.621 mi/h =24 .84 mi/h

Rl

km/h and m/s :-
Tkm/h = 1ki/b'x (1000m/ki) x fK/3600s)
Tkm/h=5/18 - m/s => 1=5/18 (m/s) / (km/h)

14. (1) One hectare is defined as 1.000 * 104 m2.
One acre is 4.356 * 104 f+2. How many acres are in
one hectare?

hectare = 1x10 m- 1+ = 0.3048m
y
acer = 4356x10 ff  14/0.3048m = 1

1 hectare = ({X l0“> (—"%E Y X( mere "#E‘) = l*lg‘/\ \ X !

0-3018m K.356x1p odo4qr  U-356xKH

= 2 .4%Z| acre



21. (I1) (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 = 316x10's,

a) 2 2
Ty =316x10°s => 3.16x10 s/y~

conversion -ch'llor

hono = 0

1.

4 -9
Tns=10s 1 = (10 s/ns)
b) . g
ly =1y (3.16x10 g/9) x (ns / 10 3) =3:16Xl0 ns

o -9
c) 1s=Tyx(ly/316x105) = 3165x10y

kA w . 3
b= zox < sorfn 356 day 3536000 ERERAL
= 3.z x w'qa

%33, (1) What are the dimensions of density, which is mass per

volume?

density ( ) = mass / volume

dimensions are: [M/ L3]



3
%34 (Il) The speed v of an object is given by the equation v = At - Bt, where t
refers to time. (a) Whot are the dimensions of A and B? (b) What are the Si
units for the constants A and B?

a&b)

V = A¥- Bt where (1) is time
the equation must be dimensionally correct

V has dimensions of L/T

[F3=[A 7B T)

g must have the g must have the

dimensions of L/T dimensions of L/T

[lq Tg-] — [._I_l}:l — dimensions of A must be L/'|§
[/B T:] — [_‘__::_]-% dimensions of B must be L/T

48. An angstrom (symbol A) is a unit of length, defined as 10'?“, 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)?

-0

Angstrom =10 m
. -lo 40
1Az10m => 1=10m/A I> conversin facfor

14 - ‘15()((—%:&-\ x{“’;?m )= 10" '

-10 —_ -{
10 r\rr\_> | = 19 nm - o.[nwm

A A




Chaopter 2
Sec218228&238&24

Kinematic in one dimension

It means: moving along in one line

Sec 21 F;owv\ OC rc(;rtnce Sl J o]

5 Ve lo C’-f"‘j is o Vector Pressure, temperature, mass,
B X speed: they are scalar Hfioﬂlhmf
aw (= TjleSe | :7[ N
magnilde &
J > =
. -/
Describing farm of reference: lrom each person polml view

—aV},, = (D s

|I|1€0V Farson _L he se¢5 pergon Z moves o the rrﬁﬁﬂt with =10 m/s
OIH//?QVWW% moves to the "I'ZMWTH/L’V;I;M/; becallot Vipust V3 =13m/6

LV person 2/ he 1374 P@V%M;mw@s to the [,g{{ wiﬂ\ 1=10m& mﬂ%éﬂ%
Person?, moving bo fho right with V=3m4

Blfor person 3 e see5 personz imeores botheldh with 1z 3wm/s and
sees persont 1. moves fothe (ml% with V=13 m/s.



Xt e Ioci}y 9 Fovee 9 cls‘sjrmnsd have mmg?v'fmw‘ and a[r'rcc{'iomé
it

o\21

/Vo'[’g : @Vch PéiVI/{" oF Uiew i5 conedk | we uge fmm oF becrenca to
i depenss onthe observe of each parson.  |specty velocty m specific view

WMf 0(056 fzram crz reﬁcfcnc C‘ansiﬁ"'o( ?

I& A05C consi#} £ wo dimensions #w Ax cMJ H“fj o-2es

Y a-xes VIO”E'—-M Cose lH\c person was
representing a £ram of reference as on
origin poin amd give positians with aspect o
the origfn oo measures Vc{oci{j with
aspect of a-nes (o Wﬂ).

N A-AE5

P

OVig n

Sec 22 - AVeVmge \f@ (acthj

more eotploma}ion -

—> ?m/s
erson T
P C% A.W{ac/fj - CJ”P["’W"W(_ =m /s

{Qerson A 3”'<”— tine

- Both persenf 8 2 howe the Same 5PeecJ~ £ Spe,e(; gives hwow fost
ah Ob‘/eOfor Someone Moving



So iJ: we qu you have meved o Jiséomcc q(l Im in 25 we ch’m an average Spee
S os:-

QR - what s the Jiftevence between Specd 3 Uelo ity
we Com SaY et person 1 moves of 3m/s m the pasiﬁ've x -divection

mognifude direction

42 V)mLe = the directions will be He same as Hhe J.-squsanz in V&[od&"\!
R the reason that #% veckov | oecause st contains Jirechion s wel as

macnitude df a movina ochc‘['. o8
lim

So pevson 1 [ Vi=+3mfs
L, direction to the right (ulong Posiﬁvc x direction)

dperson2/ =<3 m
ane persen / L dirc/:f'l'oh fo the (4% (along ncgm’fivc 2 dl'rcc'}«'on)

%Q‘f{;:o %Q{. t‘Z’
r-are$§ &—————4———f——F—F——A——+—
-2 -1 o | 2z 3 4 5 6 F @

y the person was (of ic=tm af £=0s)
aﬁ’ld he movcé {;o (%zgm a)(’ t= 25)

So we o’efinc OWevage Vclocib oh -

telne (=07 _ e =G = inila| L}‘r’{/\}; = Adisplocement
means At - iF "":i ,£=¥inv\l S\ A Lime

average
Se we can wrike - T_ZZ_&_ —_—_i =3.5m/s
z-o z
¢ Avreage velocity depends on he ckomge in displocement



onother examyp le -

? m+£=55' ? 0-+11:=25

L : ¢ A P A 2 Y ~
{ ! \ l \ 1 ! 1 { \ Vd

1 }
S 4 3 -2 -) O 'V 2 2 M 5 6 T 3

Vi
\

R Find the owevage velocity of the person over the fime infernal £=25->1=5'

(7 _ ’3 ""é =:_ﬂ__/: "3“\/5 (bccawgc -3 %3 =—°1>
25 5-2 7
m/S

ot meoms Hhat Tis a{ang, the negative %-direction

e ‘75.-‘::75

SCC 2 .3 - , nS%qn‘l'omc ous Ve [OCi)(' S
Sl By
I’)e we .S'ovlJ Tt we were dn’vinj qm) we [ookecl a{' Hhe uJome'('cf (S pdl das) we may
read 50 fm/h . And dhjs’s the velocify ol o gjiven insll:n{'@ _ B
NVann Qg
* And we codl His iﬂSILmn'}'meous Vc’ocf;y- Which’ 3i|/an ok a pir{'iculow instowtt
of fime .

for example:-
=60 km/h — divecion in positive s¢-ases

vr=-40 Km / lh — direckion in negaﬁ’Vc 9L~ 01585



Sec 2.4 Acc&/e rafion

When the velocity of an ob‘jccfr chomjcs with time then fus obsect accelerakes

X Qcce{erq*ion S Htc Chan Qe in Ve]oa(- with fime
AR Sl | d 9 Bispud| (@ ol \s\nmm QL..J\

/4 Vreoge Acce(em{’bn a

a= 2-\{ \g, -t - M/S [EMIMP[Cﬁi-
Q\\ i{’ the Vcloch‘y °£ an OLJ'ecf' 15 zero , ‘Ei={ I =3m/$ - AV )
Jose the acceleration have % be Zero ! JC,'?=5 l@ =10m/s . t n/
/VO 9 i‘L 3058 nﬁ' o= lg:_f;;“_:l.?s m/s

EnJ ‘HIC average accelerafion o£ the Car

Li=2s ,  lr=lm/s
£1¢=Z+3=55 , (&=Izm/$



Problems Chapter 2 & Notes
No+e:—

3
+| + |+

— — —

+ —_ Jede\erox)(ion } 5\0[;

— 4+ Jede\ero{)(ion

5. (1) A bird can fly 25 km/h. How long does it toke to fly 3.5 km? we use fe
Veloc {"1
- heve

V= >Aﬁ?—l At = Ax A'{;: 35 kA _'—_O'l"”4
Z5 [/

7.(Il) You are driving home from school steadily ot 95 km/h for 180 km. I+ then
begins to rain and you'slow/to 65 km/h. You arrive home after driving 45h,
(a) How far is your hometown from school?

(b) What was your average speed?

a5 km/h < 1895k . 430k 2'6l‘2§”;k s 65 km/h
1 ™M
T 7 ,/;;}},’//ez’/”é/,’;}/’/"
A£1 At,
] = A: = l;gto;‘}b' = At = IXO 130 _1g95) [H] Amvemgegpecé -
Bl 45-1895=2.405h 5 tobal distance _ 190+)493
Lotal Lime 45

2.605/K% 65 Km/K = 169.3 km S=77.6 km/h



9. (Il) A person jogs eight complete laps around a 400m track in o total time
of 14.5 min, Calculote

(o) the average speed.

(b) the average velocity, in ms.

a)
one oom!o(ée (civck)
i 400m. in 145 pin mo‘{'c:~ ',,(’ Hw oEJea‘f?
retevrns to the sfw‘hns
So 8 COm}pclal' Lap = qoin{’ the Ao =Zevo

&% 400 =3200m

So the ayreane speedis  z= Jisfance _ 3200m _g00 2 /.
3 P sime 14.5 min M/mm

b) ﬁ\c runner Lmi f)e.;gom \Erom po‘lmlpf DlVIGI V'c-l-uY‘CHOcJ to PoiWH-l

So the average veloci!y is Zero
bo be sure A= 9‘-: "Xi=o

11. (1) A car traveling 95 km/h is 210 m behind o truck traveling 75 km/h.
How long will it take the car to reach the truck?

we will use ‘{‘Lle Vc[oci[—-j =
fue car hove fravelled 210m,S0 dose Hredruck , So we can Say that th _
x e car hove frave s e ruck ,50 we can Say > dw_cj +210

77 =75 km/p

A
N

Car § the truch have cq/uﬂll distance pluse 210m True
9 L 9. (ulas80 Ae poan (ouiial ylacall = oLins Lay
V(;:_A_x_c , ([{:____ Aty = AL =é Sli VO i youny i BaaLeilf §a¥ Y + Adlewa Laaleill (s
~At AL Ve % Balalh 8 geu (01 a5 (ol 58 sl ulas

J Lgmiadad oil) A8leakf a8l Y\ » ddlewas 8)Lacadl
t +2[o = At (s Tl (lasVo ds poas o pai oAy daa L)
a5

15 aYY ¢ ollasd) ddleat | g (d-car & d-truck) (niSleus




& N X
~F5(Je+20) =95 dt
F5¥%210 +¥53-L=?é5/{, =F5x20 =206k —(¥875m dj

70 (o)
-5 d| A5
@ vow we wse O — A - F8ZSm _105%10 fx 36995
Vi 75 fin [h % ';::vf s J's

At=313s

20. (I1) At highway speeds, o particular automobile is capable of an
acceleration of about 1.8 m7s‘z —> Vi \[g
At this rate, how long does it take to|accelerate from 65 km/h to 120 km/h?

usmg) fhe conversion ch-for -

ég //K Aobe /l( 4 m
m _ Em _ 1.
k“;; X M ) [ 595 = 5)(_18s I8 lm/s
0-2F

5
120 kim/ W ngx K _(20x5m =333 m/s

Kot 3;@@5 [3s
_ 8 nofe: the reasenthoat we used
now we use o :- Convcrsz'fm factor 1§ hat H‘:J
velocity$ acceleration ne
a"__Av_\/‘p-—V#,':‘SAB;g—/l’g{-/l/_&‘qs bolojein%Sameum'I's ,
At ty-bi I-Syf/y"—@ m/s & m/s* or Km/h §Km/h

what 1} | wont fo use
the kw/n y Km/h* ¢




in the q,,gessrions Wads given SPu«J s Uclocil—«j b thravcn 'Hla/{' '06'5 S;aceci
21. (I)A car moving in a straight line starts ot x = 0 ot + = 0. It passes the
point x = 25.0 m with a speed of 11.0 m/s ot t+ = 3.00s. It passes the point x =
385m with a speed of 45.0 m/s ot t = 20.0 s. Find (a) the average velocity,

and (b) the average acceleration, between + =3.00 s and + =200 s,

V=0 83mAs y=|lmhk S =2l.2wm/s V=450m /5

° ° ®

x=0 _ , %=250m _ ) o =385m

t=0 &=37m/< +=3.00s a=2m/5 £=200s

[ Av vernse Udou@vj

O F=8* . 25-0 _ 325 =83ms (@ 385725 _ 360 _21.9 wmk
&t 3-0 3 20 -3 17 /

44 vrage accelerntion:- (3s->20s)

=4V _ 45-1 _ 34 _4 /"

At 20-3 | ¢
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