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Power  Prefix Abbreviation Power Prefix Abbreviation

1018 exa- E 1018 atto- a

10 peta- P 10 femto- f

1012 tera- T 1012 pico- P

10°  giga- G 10°° nano- n

10°  mega- M 10°  micro- L

10®  kilo- K 103 milli- m

10?  hector- h 102 centi- C

10! deka- Da 101 deci- d
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alasial 3ale oSG @17 sladl) (Bucls) Wslaey " v Loy oolaia 45 Leuslid

— s B o
(Al = WP TPy s

2oSI1 olayl o) Adlee of Bgo Ammmsm olotel ol seuS P00 CLEI (685 Lodg
13 Aol (399 (Mb.\]‘ J=e Aslinall

Al A

ar Lo S ]
[,.0]=L—;-=_‘lf,-_. - = (o) e
Ga\ .0l e
[]—=—z5~ S = {1y i taailae
I =

[.-:g] _ LI —7-1 A :1| ;_c L. — (€5 Syt Ae I
r ‘_';-lJJLIIIJ..L_-E._\.._._-nJ_' 3
T o PR S T | _ S
[{:f] === = LT e = () la=l

[Fl=adwrr= —asar 7™

—r. ulx--u—sru.:(F-) 3_93]'
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P sla¥l Jdxs suels PRES o
Asbpall ouilgall 7wl -2 AGbnall ¥ sl dms ald) -1
A 0B § Uzl Slusgll 7 ldzwl -3

L

r=om f

g

AL 23Nl Ams — Buelall alusiwly — ) (b
Aol il dlxe g Jound) Job L o dapud) Jgaid! 659! o3l T
Pyl JS slanl uzgs — slay¥ly Slus gl alusiwly — A8Mall A LY
T = ;ua¥l 8, slal
(L/LT )2 =T = ¥ calall sla
Ao oyl A1 03] L ea¥l Bl slayl = ¥l L1 sl o (6

Example:

A ball rolls off a table and hits the floor at 5myf/s. What is the height
of the table.

Initial energy = Ep

Final energy = Ek

But conservation of energy tells us Ep = Ek.

So mgh = %rrw:

2gh = v*
S0
v _25
20 20
S0
h=1.25m
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(0 sl A Loy i) ) 13- Jldie

Show that the expression v = af is dimensionally correct,  The same table gives us L/T" for the dimensions of accelers-
where v represents speed, @ acceleration, and fan instant of ~ tion, and so the dimensions of af are
tme.
(ai] L P L
aly = —gd =
¥ r

Solution For the speed term, we have from Table 1.6

Therefore, the expression is dimensionally correct. (If the

(4] = % f}:::r:u;nuﬁm j;en;u o= at? it would be dimensionally
KE=1 ) &;)M\eﬁxahﬁl%:&s)zj\&é&:&é)&ﬂ\wwl:3J\io
CE=MLPT? (23Sl 38l slayl o cale 13), (mv?
MLZT2 = el Ca, a0 slal Walas - 1
M x (LT-1)?= = Ayl auye x ALST = ;¥ G801 olagl Alolas-2
ML2T2
¥l o, slal Walas = e k) slayl Wslas .
FESEPN T3 P
4= Jlk

130 (L) alsbog (T) dor Jouis 8095 e e 28l sl — slay¥lg Sl PNESINE
(L) Joaiedl Jgbog (g) dn ! ddldl dlxe e baad saiad T of ceele

T « L*gb Since T =klL*gP
a,b oo JS deid olmy| gllaally Bumg 4 el ol k Zo
T=KL)A*LT 2" eeer e, (1-7)

1=-2b ,b=-1/2 se3dl alasl :oxd,at slanl 81gluces
O=a+b,a=-b=%  Jshll slai
(1-7) Aslaadl § pausailly

T =k(L)"?(LT 2)™2 “T=2mfs

sllaall sag K=27 oilde 2,
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2ol L g Al Anilall Alxe Vi ASIanYl o Ve L) deyud) o 23115 Jle
slas¥l ¥ slas plasiwly 4A8Mall sds A el (Ve=V,+gt)
Vi= LT el cdyadl slagl &alas — 1
= ¥l 3,10 slanl Aslas -2

T=V+gx(LTH)+LT" = 21T =T
Lo Ml .. ¥ BT slay] Walas = ¥l (8,001 slayl Wolas .

(O 58l glitin) 5- JUi

Suppose we are told (hat the acceleration 2 of a particle  This dimensional equation is balanced under the conditions
maoving with uniform speed »in a circle of radius r is pro-
partional to some power of 5, say r", and some power of 1
say oM. Determine the values of nand x and write the sim- ntm= 1 and  m= 2
plest form of an equation for the accelertion,

Therefore n = —1, and we can write the acceleration ex-
Sofution Let ustake 21o be pression as

a= k"™
; fe n lreangl , —_— a= b lis g—
where & s a dimensionless constant of proportionality. H
Knowing the dimensions of 4, £ and o we see that the di-

mensional equation must be When we discuss uniform circular motion later, we shall see
L Lim pntm that k= 1 if a consistent set of units is used. The constant &
— =" (—) = would not equal 1 if, fer example, vwere in km/h and you

T? T ™ wanted ain m/°,

Al Jamy il 77 & g3l Jalae Bug uzgl slan¥ly cilasoll alusiwly 6= Jbie

;= F
AAV
AX
Aoluedl = A ¢ a8luedl = AX <2l Gl = AV 33l = F
— . . 2 & £
LT ™ = e, dl sbaie L= 28luadl sbasle L = 2o Lucadl slan] « MLT 2= 3901 slaf
_ MLT 2
7= L2 (L/TL)
n=MLT™ wsllaall s

ol Jasd
Jiol> Busg udd (P9 Slusgll yuas L a9 laadl of Acgazmall ciliaST 0685 0 ey -1
Sl 5t e
Aslaell 3, oty @sbad Blelye s ld Aslas o § -2
L B9 ¥ eudlly o8I -3
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ook

09ySealt Lails g (107°M = 1pm) = a9 Kol -1

T ool el 3 09,Sn oS (]

¢ (1am) goluy il pastiad! ¢ 52 52 L (o
(6.37x10°m) = Laylad apms 3,8 Loyas (o 31 -2

¢ el g hSIL Lo bis (2 Lo (o § AagkSL 21 ks 9o L (1

¢ caSell AoghSl Al 5,801 g 9o Lo (o
Laogie O 131 .(2000km ) Laylad i 851y dud (ST ) Bgiodd| Adaall 50511 -3
Aoy KaSTANW Jasedl auldl @z 52 Led 3000 m §5lall sdd Jasadl gl clos
IV Aeaalolly (3 x10° m/s ) couall depu oo pe -4 (ol slimil Jleal ao Sl
Al9,5ee
a>lg ol 329 Byuslxall Aads 50 sa JUedl Glpslxall (o) oof By o sLaT wal -5
Oy8 9,54
T EBUIL 0,8 9,54l g9lug «S& (1 micro-century)
(Tase 365.25 = diwdl ) § dMeadl 2wl 3 Lilstl se 5o Lo -6
Goludy unddly ol on Bluall lawgie p (Au) ASWll Samgll o (3] -7
Slussll sl Aeyw (2 Led 3x10° m/s Golud ¢ guall deywy « slaslS 150,000,000
da s ST asdall
¢ (Au/min)
C Ozl (0 plasliS daly @ Baszsadl Cazguadl Syl sus 5o Ls -8
83 WSy « x9S e Bydg cnx o) e oty e e (H0) cledl £63> -9
Lisyas (16U ) =0 suSH 5,5 Ay (Tu) = Caz 95l
Sllaymes 3 Bagzgell slodl Sz suc ga lo (o ¢ alrslSIL cladl s g5 S 2 L (1
¢ Lol
[1.4x10% kg = cllagall clo 2LiS ]
Led (40 u) Loy @gSadl ey dd) AliS Lo wwgins (5.98 x 107 kg ) = Lo AliS =K 13) -10
T )1 3,01 4 Bagagadl wlyddl suc ga
T A ISl slSl Busgy s Loll A8LST (2 Led (1 g/em?) = sledl 2308 =slS 13) (1-11

- 137 -



Juae 8 Led dasynt) 10 308 (a3 J) gzl cldl oo 5700 m3 4 Glis o)f payang (o
S ST sl Ll ol
Ao salayl A SEMall ) ‘:;T 12
y =(2m) cos(kx), where k=2 m" (< vi=v,+ax (1
V2 =V, 428 sl Cum (e Bmpmas 201 A8l drm oy <13
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Glgaidl Vectors — 6

3 (a9l ) dads Camg ¥l oty Lol o S 3 ol Aalasi 1-6

" . ) ) i . sy . :r_
Hyzia pur A,z) oolydl Caimgll Mied . § 1,2l or
&b5|EJL.&AfqudhﬂijlaUUtjgm\gd4q9ﬁ}h¢q o sk
Lazel L liag . (geaas @ 4S5l (s Lo 1dag) (-3,4) f5.3)

. . . Figure 3.1 Designation of points
alagse QL&S‘H\};Y‘ ‘ J_g\zq.” uLc d‘).aj Jj\.‘zg_” in a Cartesian coordinate systerm.

Every point is labeled with coordi-
Q 5 Ponihaaidl pussa g yisall of ol 2 --
SleaSTl G WMl Caas S Aaly Il ¥ slaadl LSS 45l ) 8, sy
s Bygum @ slinall (ilsd LS Sy 4o (Uayl wileztalls) Aslinall
Ajsag
miadl leS s duvellall 2eSTl 2-6

& dadd luaddl Lawy o Sey (&) A4Sl 2 1 (Scalar Quantity) duwlall 4|
ijjla_n D elld Aiel ey Ladd \.A;LA.E.A qu Loply dild 2eulid AaS Capmg Linyl 13
Byl Azn 9 (a3l 9 A8LST
Wyae | Layusd] zlims &) 4Tl clls 2:(Vector Quantity) 4 ziel| 400ST|
Lol Lalzsly Laylada

Quick Quiz .1 Which of the following are vector quantities and which are
scalar quantities?

(a) your age (b) acceleration (c) velocity (d) speed (e) mass.

Note Please be informed about the difference between the distance and the
displacement

Jies () Busgll s bl S oLé Unit Vector 8u>oll dx303-6
b sl s cilzmradl Wl 3 By95us 1ol 00950 2uasl A58l cilae Ll
.84>3J|4gﬁﬁ g&#ﬁ\ﬁjaAJﬁﬁLw&J‘
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(A dmiel allaall 2egill [A] 51) dmza ill A2 A dnia 1S Sy
e ool (1 6l) B sl Solun a9 s> sll dmies Logiowd @b (g
ol e XYz ssbeeld Bamsll mlimie e suatll i,k ee,l Jleatul
Some Properties of Vectors &l z=iadl  oles 2214.6

:Equality of two vectors (mziadl golud -1

—

O sl olad¥) 5 o) Ly (el il sas o) ;i Legd o lisbaia B s A pleaiall () &
4 glucte ) IS 8 clgaiall 3 (e g oladyl uiilegd B s As A=B ol s B= A

/

Inverse Vectors oyluSlaiddl Glziadl -2
sl=i¥l 3 (ruSlaine LSy ilusgllg Hladadl uas Led ol=io Lo

v
—

Adding Vectors bzl 20> 5.6
+B=B+A éid\@‘g\@aBWQQQL@uA&B Lot o8 13)

| =l

Commutative law of addition by 8,21 L ga9

-

A+(B+C)=(A+B)+C .1lS S als C dxie Sl oS 131
L[
CalS 13) elliSy a3eull Aol (51 Associative law of addition eals <3yay Le g9

a(AJr §)=a§+a,5\ ols 2uld 248 @
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Lelagdass daLudl clzxiadl oles duaal A8l

» Parallelogram Method — cdaiwadl $3lgie 4ds ks
P Tip-to-Tail Method O] Ll lad) Jls 44yl
» Mathematical Method - dplucll 44y Il
P Geometric construction — Lo di ) das k]l
P Vector addition in terms of components. CU P NERRAPES N P P E

LS ol

1-Parallelogram Method  JUwdl daylis (2 cdatuwell S5lg20 4ab 7,41

Ju

SRR ——
Drrasww :{,
then add B.
Figure ﬂTl‘L{S con%rmu’_gu A

shows that A + = + A or,in
other words, that vecror addition is
Ccofmamuarative.

2-Tip-to-Tail Method  &,Llls 4ludl s 44y ,b 7,44

» Draw vectors, tip to tail

» Using your scale, measure length of R
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..as tail of A

on head of B.
. R
e 9Imfs
Py
B
>
16 m/s Tail of B on head
i of A gives same
resultant...
Figure 3.6 Whenvector B is 3-

added to vector 1, the resultant R is
t&e vector that runs from the tail of
A to the tip of B.

Mathematical Method JUdl Jleadl daslin (250 Aalusd) 450,11 -, 4

When 2 vectors are perpendicular, you must use the next example:
-A man walks 95 km, East then 55 km, north. Calculate his RESULTANT

DISPLACEMENT.

The hypotenuse in Physics
is called the RESULTANT.

c’=a’+b" >ec=+la’+b>
_______ = 55 km, N
Vertical ¢ =Resultant = /952 + 552

Pt Component

....... \ c =+/12050 =109.8 Jm
Horizontal Component
ié 95 km,E \

The LEGS of the triangle are called the COMPONENTS

4Geometric construction  JLdIl Jledl dlin (2 Gewiidl 4 lall ~, 4
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We can add 3 or more vectors by placing them tip to tail in any order, so long as
they are of the same type (force, velocity, displacement, etc.).

D
_—
Figure 3.7 Geometric construc-
tion for summing four vectors. The

resultant vector R is by definition

blue + green + blacF the one that completes the polygon.

/ A Jl i 2Ly ] dlabas oSes azial

SLS el a¥ay cl=iadl aex Vector addition in terms of components.
Idi QLSJA.H EU}’..L’ u&]a.’.a § ¢ ALQ..z'Lq.”

,B=B xl+ B,j+ B, kA=A HL+Aj+HA, k

_)

C axiall 9o (04 + B) pozll Juolssd 11

C=cA+ B,

C =(Ay+B)i+ (4, +B,)j + (4, + Bk
C= Ci+ Cj+ Ck

Cl= [Ci+ i+ C2ip of amiall 2asds
oo bl dziall Sus gl d=io SUiSeB « 04 rexiedl e Jiol> Aol Jle
A=2i+j—k , B=i-2j+
dxiddl ga (CA+ B ) pezdl duol> 1 S
5 = /T + § =

~>
&

g‘.
3
N

w
~>
-
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© s € Aaiall 3as o)) aaia g

7 , |C]=vo+1 =10 |,

. 1
(=-——=i-——=j=095i— 032]
il 9 giua L,? a] @J\j aJLdl M QL@’L«.U &“—’K—” S > ,\_?31 : ‘"iA
A=4i-3), B=-i+j C=6j
A Busgll dxte dzol o Lalasly Tylude

D=A+B+C=30+4j: =/l

r QW) s diag
ID|=v9o+16=>5
: D dzia]l slxslg
tanf = 4/3 , 0 = 53
D sa D sl=sl Bugl| d=iag
p=Db/p|, b=t

= 0.6i + 0.8
5 R
Sle=iell 7bSubtractingVectors 6-6
In order to subtract vectors, we define the negative of a vector, which has the same
magnitude but points in the opposite direction.Then we add the negative vector:

Lwld LS (g 4= oo  Multiplication of a VVector by a Scalar Number 7-6

A vector V can be multiplied by a scalar c; the result is a vector cV that has the same

direction but a magnitude cV. If c is negative, the resultant vector points in the
opposite direction.
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B Qﬁﬂﬁﬁfwg‘a-’t‘.aa-.’r‘“Li—a'a-.’r“S%A):Axi+ij+Azk4.&7-4-” e s
opiall Goales alasial Lole Juams

B=ad= a(Adi+Aj]+A4,k)

(ol ylaadly azs B = B,i+B,j+ B,k ol Cusg

B, = ad,, B,= ad,, B,=a4,

calS 136 =24+ 3 43.1&.“..).:-37 Jlw
A=2i+j—k, § —142j + 2k

C=2(20+]—k) +3(-1+2j+ 2k)
=47+ 2j—2k— 3i+6j+6k =1+ 8f + 4k
(owldll oy all Dot Product 8-6

The dot product (also called the scalar product) of two vectors A and B is denoted

by A.B. This quantity is simply the product of the magnitudes of
the two vectors and the cosine of the angle between them

Thus, the dot product of two vectors simply gives a number, that is, a scalar rather

than a vector.
2533-44-“.3[3)3 A Oneiad! o ol ol
A-B=AB cosf

A-B=ABcos ¢

A=Ad+A5+ Ak B=Bi+B,j+Bk :csKl3g
cpall (olss ol SlLS,edl AV A - B dad ol (S 48

A-B=(Ad+A +Ak) (B=B,i+B,j+B, k)
= AB, (1 1)+ AyB,(-)) + AB,(i - )
+A4,B,(j - D+ AyB,(G - D+ AyB,(J - k)
+A,B (k- 1)+ ABy(k- j)+ A,B,(k- k)

Ol (suslandl Busodl clzin ) kof i of cus oM
i-j=j1=0, k-i=t-k=0, j-k=k-j=0
i-i=1, j-j=1, k-k=1
ZQT@‘LQMj

A-B=AB,+A,B, +A4,B,
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D Omeiadl O Lol3dl gl ¢ e
A=2i+2j+k; B=i+j+ 2k
B cos 6 fewbedll ol Cavyad o s
=214+421+12=6 ,

A =4 -A=4+4+1=9 , B =B-B=1+1+4=6
~ cos8 = (A-B)/A B =6/3V6 = 0.816
P Oneiadl o Al

0 = cos™1(0.816 )

AlasHe ¥
A-A=AAcos0=4% A= |A]= (AZ+ A2+ az)"*

(2l=i¥) ynll  Cross Product 8-6

In contrast to the dot product of two vectors, which is a scalar, the cross product (also
called the vector product) of two vectors is a vector. The cross product of two vectors
A and B is denoted by A_B. The magnitude of this vector is equal to the product of
the magnitudes of the two vectors and the sine of the angle between them. Thus if we
write the vector resulting from the cross product as C = A xB
then the magnitude of this vectoris €= 4Bsin ¢

Direction of C=A X B
is perpendicular to
plane of A and B.

=

Angle between two
vectors means vertex
angle @ when vectors
are tail to tail.

o]l (o 2Ll ol slesd

A=A0+A,j+Ak, B=B,i+B,j+B,k
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ol slms] 8 Lalieiia) @1 bl Basall uds audi LS ol Yo

A - B=(Ad+Ayj+Ak)x (B =Bi+B,j+B,k)

= AB, (1 XD+ AB,(Ix)) + AB,(1 X k)
+A4,B,(G x D)+ AyB,(G x )+ A,B,(J x k)
+ A,B,(kx 1)+ A,By(k x j)+ A,B,(k x k)
(Rl ol paslas (19

j=kx k=0, since sin0 =0

>

[
L

&
~>

¢ Lolute Lalamily Lalid cmio s Jiol> 055 oo ¢ Jls

e
lae ool Jlas /9385 3lisl
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@olsll girdasle
Ludidl A — Qalucyl 45,4l
Date: 29oct. 2022

Name: Marks:

bl il qua (X ) si(( V) e pi

( ) Boledl Jsls ilmtdl (g9 (o0 AST dlmtll (98 Aliama o Gy Ajladl Alxll 3929 @

( ) 8ol Bgall euly Wpe 8ol e ool Sl (pun @

( ) Opedl el (§ Jlaaiily sl o Aaddl Goluad Oguelgs Aud @

( ) Lol Baledl § Wsieadl 2Blall Canis Solun Ligpadl Sldas § Joducll Jasdi®

( ) Led Loyl Slave (o i ¥ Bole JI lod A3l @

( ) Sl Balel Aaglie £ Higyell @

( ) 2o/ (yigas Bdgy sudy Jlaasyl e

() Laslo Jlaai¥l g conlily sl2y1 @

( ) Bolell (el Jlaa¥l (2 Opo pun) sl o5 ddll Agl; @

( ) Lgyall d> dic Lgyall JIS 5,alls Einzs @
Best of Luck Prof. Dr. GAMAL
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