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Ch-3 

Types of Physical Quantities 
~~\~~\t\~\ 

Vector quantities ~~UAS Scalar quantities ~La!~UAS. .. .. .. .. 

* velocity * displacement 4..::..1j1(4..c ~ * work * length 

I * acceleration t.Jl.u.J * Energy * time 

i * force o~ * power * mass 

I * momentum~-········· 4.S...?-~ .. * Area 
! 

* Impulse ~ ~J * Volume 

* Pressure ~ * density 

IMagnitude 

Sum 

The angle 

x- component 

Unit vector notation 
r-
Origin 

Coordinate system 

horizontal component 

vertical component 


Direction 


Vector product 

r---­
Scalar product 

( i-l::I. Wb) =whJI ~I I \.liJ\..~ .. .J.J 

t~ 

~)jJ1 

(x o~":/I ~ ~\ ~) x- ¥...rJI 

( i , J , k ) oh)\ w~w~ 

(0,0 ~,,:/I ~) wlJjlh":/l jSy 

( x,y,z ) wlJjlh":/l rl1:w 

( b.J":/1 . ~\ W) ~I A...6...rJIx o. ~. .... . 

(y o~,,:/I ~ ~\ ~) ~J)I ¥...rJ1 

(4..cU\ u&- ~~Ix ~ ~1l1 ~) o~ ":/1 

~~,,:/Iy~\ 


~~\y~\ 




A vector of any Vector quantity ~~ 1./:1 ~ 


** A vector is : :u.?: J! (.b:ii 4S?i4l1 ~I i:.IF- >P:)~I ** 


In one dimension 

x 

* In tow dimensions 

.(e:l>9) x y Z .Jl.,uI U)l:j . .J" . ~ 

In three dimensions 



Unit Vectors &~g3\ ~~ 


k J 1 

z o~"1\ ~ oh.J ~ Y o\..::..l"'1\ ~ 'Oh.J ~ X /)~"1\ ~ oh.J ~ 

{h\., (~\~).uyb ~ JA oh)\ ~} 

A==axi+aJ+azk 

r---x---c-o-m-po-n-e-n-t-~Component1\i z- Component 

(x,y) tS~\ ui ~\~ 

ax =A cos e horizontal component ( ~"11 ~...;-JI ) 

ay = A sin e vertical component (~I)I ~...;-JI) 

.Counterclockwise 4.cL...J1 "-:-I.Jl3c v&=- (+x) c-o ~.JIjJI ~ e ufo u!..b~ 

( by the unit vectors notation is) :JA oh)l w~ 4J"1~ ~,) ~~I u~.J ¢= 



----

I'- tJr--- ~ v- \ rJ-L.J. ~ 
(Ex-l)- A vector A in the xy plane if its direction is 2300 counterclockwise 

I' '" Ih), ,. 
. uef\ ol(.Vt :>( /~ \ ~'I ~I 

from the positive direction of the x axis and its magnitude is 7.3m. 

)(~; \ 
(1) The x- con1ponent is 

(a) -4.7 i (b) -4.7 (c) 2.3 i (d) -2.3 


:.) ~ 

(2) The y- component is 

(a) -5.6j (b) -5.6 (c) -4.2 j (d) -4.2 

Solution ~ ~ 

@ (-1(\.7 @ ~~\ ~ c;--A-i \ 

CD fJ~=;1 0.oc;,e3 

::: 7·3 c.,~ 2. SO 

-.: - 4-·1 


o 



The magnitude & direction 


-¥'il ~!,yl u.a Jg:;1 ~ UiuJ)Y. oL;..:i'i1 .J~-" 

-1 (aX)
ex Cas R ~..,..Jl x ~I ~ ~))I 

6 y= Cos-
1 (~I) 

- c -1 (aZ ) e z - as R 

lay I Acost& zl =AcosBz 

2 + 2 2.1 :; J. -:::"\1_cos ex cos ey ......cos ec?;'--_=_____~_~_ 

x, y ,s.~1 ~ ~1 (~g\j -~~\) ~~ ..\.!~ 

~\~)l~-' 

.......... 0 =180-36=150 

0=300=90 0=0 

+ 
o 80 0=270 0=270+30=300 



~I~\UA-Y 

w.!JUaI Li-" t:yl ~..b..J-\ 

ay ~Ual ax ~~\ 

+ + 

+ -
- -
- + 

-

~yJl ~JJ.i1 ~yl 

(x,y ) 

( +,+) J..,':11 

( -,+) -ml<S 

( -,- ) ~m\ 

( +,-) ~!>ll 
.. ~--

i 
I 

.~l ~ ~ (.j.ll\ ~yl ~ x ~y~t t"" ufo.., 


(A..J.)..b.J\ ~3) ~U\ Y.JtAc u.5..c +ve-x3 ~I ~~~I Direction e ~)jll .l;.l::J-( 


~ ~ ~yl ~ ~j ufo.J 


e 180 - <P 

e = 180 + <P 

e = 360 - <P 

o 
 [; 



(Ex-2)- The x component of vector A is -20m and the y component is +15m. 

_ o;f'; \ c; tHv /.r'/ 
(1) Vector A by the unit vecto'rs notation is 

(a)-2Oi 15j (b)15i -20j (c)5i-l0j (d)20i 15j 

)~\ 

(2) The fuagnitude of A is 

(a) -5 	 (b) 35 (c) 25 (d) 1.25 


",,))\ ~ ~tf \ _ ~r-\ X' /~\;1 

(3) The angle between the direction of A and the +ve -x- axis is: 

(a) 370 (b) 1430 (c) 1200 (d) 2150 


Solution 

/' " I

1)]) "...,' ...s L....o., . 

wIpi:: J(- 20 t + ( t , ) "­

,. 2 t? ,... 

G) CfJ t;I':~ :f, 0,'l. 'j.,(II ) Ii".G .:., 'i .!QoY 

cf;;: 1;._1 \ ~l \ -- --C-'(~: ) =- 3 :;z 0 



~IS2-;JI CA9 ~ 


~.l~1 ~ UlS Ijl 'il ~J,lS 2 -; ~ ck .91~ U$.A.:'i 

- ---+ 

A=aXi+ayi+aZk , B=bXi bgi+bZk 

~ lc$. ~\ -,' ~I ufo.J 

A B-(ax+bxy+(ay+by)i+(az+bzYc 

(A-B)= (B-A) U;~ 
(Ex-3)- Vector A has a magnitude of 3m and is directed east; vector B has a 

magnitude of 5m and directed 35° west of north. 

(1) Vector Jl. in unit-vector notation is 

(a) 3i +OJ + Ok (b) 3 i - 2 j + Ok ( c) Oi + 3 j 0 k ( d) 5 i 2 j + k 

(2) Vector B in unit-vector notation is 

(a)O.li + 4.lj (b) -0.1 i 5j (c )-2.9i + 4.1j (d)-2.9i + 4.1j + k 

(3) Vector A+B is 

(a) O.1i + 4.1j (b) -O.li + 4.1j (c) 2.5i OJ (d) 0.1 i-2.5j+k 

(4) The magnitude and the direction of A+ Bis 

(a) 4.1, 88.6° (b) 7.2 ,325° (c) 5.5 ,325° (d) 13.5 , 34° 

(5) Vector A-B is 

(a) 5.9i-4.1j (b) -5.9i+4.1j (c) 2.1i -2.5j (d) 5i - 2.5j 

(6) The magnitude and the direction of A-B is 

(a) 13, 34° (b) 7.2, 325° (c) 5.5,325° (d) 13.5 , 34° 

Solution S 

o 
()~D e::J25 

~P./~~;) 

s 

q 



/" /1)""')/~.y; c;::; ~.r" ;> ~ r' y, I --:-' I )A:: :, 

6:=0 8~ ., 
eJ.::- J2? 

f1~ -:: j\ C~~ r:9 
= 3 &5 b ::: ~ 

9x ='&Ca)S
f. ~ ;::; A ~'I~ E9 ~ 5 C~'b \1..'5 ::~2..'1 

:= 4-·1 


~ ,
0)(1..:.31 -\-oj -tek 

...:::. 	 ' 

CD (3=-2..9i-\-4-· l j+o\< 

..> ;;:- • ' 

/1- \9 =	t), '1 I ~ 4- ' I j 

~/, ~G ~ 

(l) jA-131 ::: (? "1 t.j. (-4.1)'" 

::: ;r 2 

. 0 

:: 3? 



· IDIJ~ 	 , ....U'r, I /~ 

(Ex-4)- You drive 6km north and then 5km northwest. The magnitude of the 

~ \ rf'J;'YI 
resultant displacement is: 

(a) 9.24km (b) 12.07km (c) 6.57km (d) 8.32km (e) 10.12km 

Solution 

w __--+--­

\~ -\~ \ ~ ~C:-3"n' *\9 'i) 'L 

~\o,\Z 

(Ex-5)- Two vectors A=xi+6j and :B=2i+yj. The values ofx and y satisfying the 
~~\ 	 ~ 
relation A+ B=4i+j are: 

(a) (-1,-2) (b) (-3,2) (c) (2,-5) (d) (1,-4) (e) (0,-3) 

Solution 

:;. . 
II 	-; Xi +6 d 

.:;:. , . 	 i lY~~ \ d-~ Q
B 	~ '2./ +~~ 

j 	 ~~ ~ ~ &~/ cr 
>-	 :> • 

flil3 =-<1-+1.)1 f. 	 0--' ~::: \' J-' \...:sI.... @ 
• 

-\- (6+~)~ 

.' 	"1+2.-;;.4 ~f<-=:1... 

6 + ~ = \ -==?> 'j:.:- -J:) 

,, 



(Ex-6)- Two vectors are glven as a= i +2j+2k and b 2i+4j+2k. 

Vector ~ which satisfies the relation a-b+~=3i is: 

(a) i+3j 	 (b) -i+5j (c) -i+j (d) 4i+2j (e) -i+2j -"'-"" 

Solution 

.> , I 

0. := l 4-'2) ~~ \C 
, ' .;0. » 

.> •,. C ::. '$ 1-( C .. - b 
b :::: 2- i +4-) +-2 \< 

:: ~ i - ( -; -1. ~ ) 


::3~-t;+1..~ 


(Ex-7)- Vector Ahas a magnitude of 5.0m and is directed 30° north of east. 


Vector B has a magnitude of 6.0m and is directed north. 


The magnitude of A +13 is: 


(a) 704m (b) 6.8m (c) 504m (d) 9.5m (e) 3.2m 

Solution 

s 



(Ex-8)- The angle between vector D =2i+2j and the positive y-axis is: 

(a) 63° 	 (b) 19° (c) 30° (d) 45° (e) 11 0 

Solution 

I, ~ /' ) I • ..- ( /' _./ vr; 	J d J ) 9./ ( ;.0 ?J -:/j ~y;
...,-7 ~ ) / .... ~..P '----'"' r' ' r./ .J/; 0 , 

.I 

Ji\ 
-I 

4>~~/f-J=lt) 

e~CP 

~ ~)r":;Y 
~~ 

(Ex-9)- Vector C starts at point (4, 1, 2) and ends at point (4, 3, 2). Its 

magnitude is: 

(a) 5 (b) 6 (c) 2 (d) 8 (e) 4 

Solution 

'2... t 1... 

t>X + D~ + D l 



(Ex-l0)- The sum of two vectors A Bis 4i+j, and their difference A-Bis 

-2i+j, the magnitude of vector Ais: 

(a) 1.8 (b) 2. 8 (c) 4.1 (d) 2 (e) 1.4 

Solution 

;> -::::::> .• f

A+15::: 4-1 -rj 
;::> ~ I'P- B := -2.-( +-0 

? ' 
A~ j +!:J 

\1t \:: f\ -\ \ -:: r; "" 


...:::. ~.-!I. 
C :::. o..--\"b 

..;:::. .,::;:. \;:::!::; Co\. -=- C -
~ 

:J 
,...::-. -=:>0 ...:::::::. 

~b::c-o-. 

(>--AP) ~0~VI C! 'R~7
't J.---~_______---_ 
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Multiplying of vectors 


~\foJ\ y~\ 

The scalar product 

~~';1\ y~1 

The vector product 

B. A =IAIIBI cos e IA xBI-IAIIBISin B 
-+ -+ 

* Ife = 90 (A.lB) then A.B=o 
* ..

I.J 0 * Lk = 0 * k.j = 0 
* ..

1.1 1 * j.j = 1 *k.k=1 

* Ife 0 (AlIB) then A xB=O 
*ixi=O * j xj 0 *kxk 0 
*i xj = k j x k = i kx i J 

-+ - -+ -+ 

A.B = B.A .(Ax 13)= -CB x A) so jxi=-k 

(Ex-ll)- A vector Aof magnitude 10 units and another vector Bof magnitude 5 

units differ in directions by 60° 

(1) The scalar product of the two vectors is 

(a) 13i (b) 15 (c) 25 (d) 25j .---­
.

(2) The magnitude of the vector productAxB IS 

(a) 43.3 (b) 43.3k (c) 15.5i (d) 16.6 , 

Solution 

. t:Jz.>\ A X \g \ ::: AB '5 I 'kCD 4,8 ~;4 6ws 8 
;= 5~ ~/1c. 60=5"x 10 Go$60 
:::.. '-t-~·3 

:::::Z, 

-----------------~ 



(Ex-12)- The magnitude of vector II is 6m and vector B = 2i+j (m). If the angle 

between them is 30 their scalar product is: 

(a) 11.6m2 (b) 16.4m2 (c) 2.24m 2 (d) 32.8m2 (e) 9.8m2 

Solution 

e =3 I.;:) 

!l
::> 

r 8 ~ /4 t3 us e 

:= 6 {If C:; 3 (;) 

- I" 6 

(Ex-13)- For any two vectors II and B, if II xB=O then the angle between them is: 

(a) 60° (b) 90° (c) zero (d) 30° (e) 270° ... 
Solution 

...-------­
.'. e::: 0 

. lIl?0j/ 

,., 




-----------------

(Ex-14)- The vectors A and B are in x-y plane. Their magnitude are 4.5 and 7.3 

units, respectively whereas their direction are 320° and 85° measured 

counterclockwise from the positive x-axis. The A.B is: 

(a) 3.45i-2.9j 	 (b)-18.8 (c) 0.6i+7.3j (d) 2.2i-21j (e) 23.19 (f) 40 

Solution 

A~Lr·J 

e =32,0 

~')~2)e [~JU ~~ 
GJ ~ 320 - 8<5 ~ 23') 

;q .B~ A B ~s, e 
:::. 4-,? '" 1,3 '" G,s 23,. ::- - J8, d 

(Ex-lS)- If A. B= 0 then the angle between vector A and vector Bis: 

(a) zero 	 (b) 90° (c) 180° (d) 45° (e) 360° 

Solution 

\V 

http:0.6i+7.3j
http:3.45i-2.9j


- -

- -

(UJIF!"·:.l1 ~ ~l>l\) ~i ~J 

-I ( A.B ) Ce = os IAIIBI 

• * * A.B B.A 

AxB= 1 
. 
J k 

ax ay az 

bx by bz 

= (ayb [azbx)i + (azbx axbz)j + (axby aybx)k 

AxB - (Bx A) 

(Ex-16)- Given: A=2i - 4j 5k and B = mi -9j + 2k 
~ cs.}~ 

If A is normal to B then the m IS 

Solution 
.;:. .
fl: z.; -4~ -r? 1< 

;>. 1B =1Y!1 -9 ~ +2. c 

.> .>- r -:.. c) <£:-(--­A.&:: 21i1 + 36 + 0 

, A 

http:UJIF!"�:.l1


(Ex-17)- A two vectors A 3i - 7j and Ii = 2i + 3j - 2k define a plane the vector 

which perpendicular to the plane is 

(a) 12i 20j + k (b) 14i 6k + 23k 

(c) -14i - 6j 23k (d) 5i-2j + 13k 

Solution -~ 
y u0 ~Xc;--PI& ~yO ~ ch. r.t;,/-( ? \ 

>;> . 
\< -{II(. -" ] i ... [" - (-6)1 )TLq - (-14~ \::AxG:: ' 

3 -1- (:) .. 
-::..14 \ + 6 j -r 2 '3 \c; 

(Ex-18)- From the relation I~ x ell ~ (~.d). The angle between vectors c and dis equal to: 

(a) 72.9° (b) 21.8° (c) 30° (d) 31.9° (e) 20.9° 

~ ! \'A cl I \ I L1 Be-I / \ 1(, , J' \ " D LGJ b ..!..s- - <f:::=.. I....,:) sLo f" ~q ....., 19 \ r\..Y­
C B 

, q 



(Ex-20)- For A=3j-4k and B=-5j+4k B.A is: 

(a) -31 (b) 31 (c) -3li (d) -i (e) -15i+ 16J 
,-- ­

Solution .... 

8 ::: -q'!J 
I 

--t 4 k 

A ~ '3 j 
I 

-~ Ie 

:::- -15 -/6 - -3 \ 

(Ex-21)- For A=i-2j-k and B=ai-j-2k the value of constant a such that A.lB is: 

(a) 0 (b) +4 (c) -41 (d) -4 (e) 4i 

Solution 

A ~ j 
• 

--2.~ _\c 

~ 
. ' 

;; a I -- j -'2. K 

0.+4­ ::: 0 

". 




(Ex-22)- The vector perpendicular to vectors A=2i+2k and B=5i+6k is: 

(a) IIi (b) -9k (c)-2j (d) 6i (e) 4k 

Solution 
• ' .•::> ""::> • .~\ \< -- o\-'L~ -t 0 \C ==-'2. .~A x,3~ 

D 2.­2.­

0 6 

(Ex-23)- Three vectors A = i-2j+k B =5i+2j-6k and C=2i+3j. The 

value of (A B). cis: 

(a) 18 (b) 12 (c) 14 (d) 7 (e) 15 

Solution 

,> -:::::> .'A-+ g ::. b ( +") -? Ie:: 

C ='2.; -+3j 1-~fc 
~---------------------------



King Abdulaziz University/ Faculty of Science/ Physics Dept. 

_ '" I\,. " _ A. #\. -"'- """".11">. "'- ""­

Given the two vectors A=5i+2j+6k ,B=i+3j+5k and C=i+4j+2k find 

the following: 

a) A+ Band IA + BI 

b) 4A-2B 
c) A.(C+B) 

d) A x C and jA x ci 
e) The angle between A and C 
f) The angle between the vector C and the positive Y-axis? 

-+...... " ..... ~ -I 

(a) A+B=6i+5j+11k +Bi = = 13.49 

-+ ... 1'0. " 
- - "" " I"­

(b) 4A=20i+8j+24k 4A-2B 18i+2j+14k 

~ - "''' ..... "" ... .... " 
(c) C+B= i+4j+2k+i+3j+5k=2i+7j+7k 

A· (C +B) = (51 + 21 + 6k)· (21 + 7] + 7k) = 10 + 14 + 42 = 66 

i j k 
~ ~ " 

(d) AxC 5 2 6 = (4 24) T+ (6 -1 O)J + (20 2)K -20 1- 4J + 18K 

1 4 2 

IAxel 6+ 324 = 27 

(e) A·c=(5T+2]+6k)·(i+4j+2k) 5+8+12=25 

IA.=-J25+4+36 =8.06 , IBI= =4.58 

A·C= ACCose ~~-----il-" 25= (36.9)Cos8 

8=Cos 1( 3%~)=47.4° OR )A x (;/= AC Sine -+ e=Sin -1( ~~:~)=47.4 0 

ici = + =4.58 


