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(i) A vector consists of two
components: € £.5

magnitude and direction .

(ii) A scalar consists of magnitude L (e.g. force, velocity, pressure
only. /‘;'
(e.g. mass, charge, density)
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Vectors -

A vector is characterized by the following three properties:
e has a magnitude

e has direction (Equwalently, has several components in a selected
system of coordinates).

e obeys certain addition rules(”rule of parallelogram”esy s5.5)
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E_Xaﬂp_/e If the vector coordinates of a vector are (x,y) =(-3.5, -2.5),

Find his polar coordinates? Vi ,,v)«g‘
1\
F{m) Mf,}?”/
r=Ve + ¥ =V(-350m)®+ (-250m)’ = 430m
9/\ | tin § = L o R 0714
(g (o} ’ x =—350m
.
- : 0= 216°
=350, =250

Example 2: Find the value of the vector (r) and its direction (8)
i fX=3m&Y=4m,

: 4.0 m

: as shown in the attached diagram?

i /r/i=\/'7x_1—+—~3——=J31+"1
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Components of a vector & unit vector
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A, =Acosf & A, =A4sinb

[ 5 2 ‘4x'
A=A;+4; & O=tan” ;.

Y X

$ A, negative Ay poOsiuve 3
e ; AN
+ A positive A, positive + .
x ‘sic @JL...@.\\)‘L_.L.._\;"“ \\_}\5‘)&“ '.'.:JL.:\ Qo= -

- A_negauve | A, positive
i - i Al mn sa 8 LS < Al 3l

- Ay negative A., negatve -
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~ ¢ - vector unit: is 3 vector who
change the amount of any *

sgfbsolute value is one that does not
Npo of the vector but indicates the

direction, and is used to write the equation of vectors as follows:
ele % A8 At A8 el i iy Y 40l ol aa )y dillaall A 4ate 4a (4sidi sany) -
' | SV Clgaiall Uslas LT aadig  lealas

A=A i+A,j+Ak

1 = a unit vector along the x-axis
I | = a unit vector along the y-axis

o K = a unit vector along the z-axis
//‘i{ \\ X




A Adding vectors
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&f \ R = M
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Associative Law

A+(B+C) = (A+B)+C



:Subtracting vectors

Veetor Subtraction
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B)i+ (4, +B)]+(4 —B)A
) e = = ) - . < : R.‘. i;/(""\':
R'—‘R_YI-FR’\‘] +R_k \1<}=\/IT_;+R;+R; & 6 =tan 7{—\—)
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Example :Find th ‘ -
P e sum of two vectors Aand Bgivenby 3 _3;+ 4
B=2i—-5]




Example: Fing the Sum of the vector A & B, given :
A= 20+ 20pm  and B = (2.0f - 4.05) m

R::\“FB:."_’.H.‘.:

ODum+ (20 = 4.005 m R=vR2+ R? = V4.0m)? + (=20m)®=v20m

= (4.0 — 2_{Ii; m

= 45m
Ke=40m R =-20m R, -20m
; % tan f = — = = —0.50
llx ‘1.0m 8 -f‘“:f o.r
&

4a 1333 =9
B .

‘ol e 5o LS (A&B (eniall Alandl 4ad 2a i - Aomework
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i Example

] late (a
Two vectors are gncn by A= 3 i-2j and B=-i—-4J. Calculate ( :
A+B , ) A=-8B, (). l,; +D \4 B‘ and (e) the direction O

4A+3 and \--1 - E‘.

; " Solution

() A+3B = GBi-2)+(-i—-4))=2i-6j
() A-B = (3i—-2))—-(-i—-4))=4i+2]
© [i+B|=27+ (-6 =6.32 ;
(@) |A-B|= V4 +2° =447 \
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he Resultant Displacement P
At ] ndegs, eciitive i
9 NOeN ‘l]] CC COnsec llt“t' (llxplaccmcntg- d 5

i 153
(l ;+ 30|‘+ l?l(itlll “13(23"-]4‘]—501() cm. and
3 T B R N T 7t om. Find the components of the resultant

11!\‘1

/

[
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1 o P
s o \"{ ‘,,,A)'\

lacen. ne and s magnitude.

R =, + do + d,
= 15 + 23 — 1 8Y] e = (0TS 15)) cm

+ 112 — 5.0+ 0)k e
&= +‘3l| +~ /Ol\lll'ﬂ

/RN Ry /et
he resultant chisplacement has componentss R, = 925 ¢,
v = 31 amand R, = 7.0 cm. Its magnitude is

R ) a
-f"\' = \ 'L‘)K‘ + RY— + .th

(25 cmj® + (81 ecm)2 + (7.0 c)? = 40 cm
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= Example:

2N \ 1 s 1 X
” " o \ Y . - ‘o { '..'|\' l..l !
h ET Degine o rip by first walking ="' L Y thies see
~ - L . -
O il MOps and ws up her e for th rngghit € “1 R

0 ' ) € edSL, =

‘:d dar she walks 40.0 km in a direction G114 RO I e ter
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% e A < \ . cLav.

mune che components of the hiker's di_\PL‘.'..nufu' '_:_:_'___'__'_‘_,_‘,__“

A, = A CoM=15.0°) = (250 km)(0.707) =

17.7 km

Ay = Asin(—-43.0°) = yikm \:
& SRR = (0% (0707) = ~17%%m -+ ;
B. o - o 3 D . ! W ,’1’,:—"
; §> 0.0 km) (0.500) = 20.0 Kim =
\l
B — 3 3 = Yol D0 ope
» = Bsin 60.0° = (10.0 Kkm)(0.866) = $4.6 km 20 Pk -l [ower
= =177 il R '
R. Ax == B. = 17.7km + 200 km = 87.7 km . L =
- ~ s / H
37 A Ax > 15.,( ' : Xk
R = I3 = 1" o5 Car ? "_ 5 ()220 30 10 501
5 A:' =+ B, 17.7km + 4.6 ki = 16 o%m /\l K 15
7 —L\I; A ..\ % el
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Product of a vector CGlgaiall @ pua
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The scalar product: is also known as (dot product) the result of sc

product of two vectors is scalar quantity. 1

AB = lAHB\ cosf
s

(420290 50) O Cugalall o 5 geanall Aggl 3 S 1) A ge dadd) 028 05859 °

(42,2 180 3590 O (ugaiadl (i 3usreaall Ay gl 3l cls 13 Adla Aail) (9SS @

(90) Aus) 3 cils 1) | iua (s gl

AB=+ve when 0 i 03 90°
AB = -ve when 90° < 8 <180°

-

4B = zero when 6 = @Q‘I o




i M4 08 QS ja aladiil, Lag-in 4591 31 g Cgaial scalar product 4 ) Sy

-'i - <>1' X _‘:'YV‘. e “1-1\_
Py < ; ExFind the angle between the two vectors
b=51+ o‘y'; - B.k

. ; ; =2i+3j +4k. 5_):1—2.-31(
& B Aaaall Gl g A datdl s e ey ; :

A YN
AB = (Ai- 4,/ ~Ak).(B.i+B,j+Bk) g.ﬁ
Solution

AB, +4 B +AB,
=(A IDI+1IDJ—-1LBI\ cosf = ’-‘TA.V.V 4.5,

"'——'1’81—-1_].8]*4)]81\ lAlBl
—4AB:-~1AJ3]—4ABk)

...... AB, + 4B, +4.B,= Q) 1+(BX-2HA)(3)=8

l4|=v2? +3% +4° =

1B]=y1? +(=2)} +3° =14

13
cosd = 70.397 =0=66.6°
\[:)'_9 14 Corraste7eio




Lo i du s The cross product ‘ﬁ‘-*-‘\“ ‘-‘)“‘“ |

AL Gl Al 058y Ll vector product = @L“‘-“ ‘-‘J“‘M
A S Bl Agaie Lt u%-“‘“ ;
“7’______,

;\-4.1

P,
#
L
I

FREF R .4:1\’\ * (_B i+B,j+ B:k)

90° A, j, k Sleaddl om AN o) B

ix1=0 ix j=k ixk=—j
jxj=0 Jxk=1 Jxi=—k
kxk=0 kxi=] k> j=-—i
L;;"“f@ J ¥ ’ ;
Ax5 =(4]B. —4.B )i-(4.B,—4,B U—(-z L~ Bk
phe G2 o g Je delen &= 2 24




(¢ = dp ; - 4 -
20 O, the components of C are given by s,

‘ & ]

( Al e o B
C.=48 ~-AB

B C=_4%58, where 3= 3i—4;,and B =—=2i+ 3%k, whatis C?

1 Solution

Sea Lagin &34 5 Y

N
Il

:l.l
Ly

=(3i—4 ) (2{+34

; 90 Legim 4gyl i Y
Siosg s Sin 90=1

oYy

which, by distributive law, becomes

C = —Gi>x2)+Gix3k)+(4,%x2)—(4; %35

~

Using equation (=) to evahiate each term in the equation above we
get

€ —0—-9;—8k—-12i =—12i—9; -8k

-

The vector C is perpendicular to both vectors 4 and B .




