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Ch-3

Types of Physical Quantities
Aty 38l el £ gl

Vector quantities  4¢aia CiluaS Scalar quantities — dsald cibus
* velocity * displacement 4x))l/Ae ju * work * length
* acceleration g olud * Energy * time
* force 558 * power * mass
* momentum A ja dpaS * Area
* Impulse dayi— ad * Volume
* Pressure hiia * density
14aly clalhias **
Magnitude (cnse Lihy) dalhadll dadll 5l )
Sum & sane
The angle 030

X~ component

(X ol (8 daidl) Had) x- Ayl

Unit vector notation

(1, ], k)sasl cleaie clde

Origin

(0,0 Syl ki) lilaay! 3%

Coordinate system

(xy,z ) calfilaay) s

horizontal component

(x ol 3 aniall daf) 48l 4,4

vertical component

(y obaiV) 3 4xiall Gad) Tyl 35

Direction (Aelul pSe anpallX pe dgshll aaly) olas V)
Vector product ALY oyl
Scalar product wgﬂ& 3 pualt




A vector of any Vector quantity Agate LpeS oY 4nie
** A vector is 2 3006Ss 0B (J8d Agatiall Lnasll o pm)Aadiall **

() S x 31y 3 3

In one dimension

- *
X ¢ " 7 X
73
(g5i) X,y Opamy A
< * In tow dimensions

(819 Xy, z bl 2D

In three dimensions




Unit Vectors 5aagll cilgaia

Z olai¥ 8 8aay 4xia y olad¥) s 4nia X olail L 3asg 4adia

aalg (oylaaa)algh 4nta o8 Bangll 4aiia
) S

fol LS Cilgadiall oda ATy datell iy **
/A-;:ax7a % + aZk
7
x- Component y- Component \ z- Component

(X,Y) . 5ieall B Andiall Julas

(o WS Xy Coaalaidl ualat) B allai lild @ olatly |4 hEed jpa o datall Sl 1) #*

a,=Acos®  horizontal component ( 4EY! AL 54l )
a,=Asin®  vertical component (Al 45 )
Counterclockwise  delull wjlic (e (+x) pedagl Y (2 0 058 Ol bl

( by the unit vectors notation is) :s% sas sl Cileate Aoy ) day dadall (5805

A=ai+a,]
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(Ex-1)- A vector A in the xy plane if its direction is 230° counterclockwise

_ P obc')/\ X 35\ ' :—Uzbjtmbt ‘
from the positive direction of the x axis and its magnitude is 7.3m.
—
,,,J/l \

(1) The x- cgnlponent is
(@-471 (b)-47 (¢c)231 (d)-23
8 I
(2) The y- component is
(a)-5.6) (b)-5.6 (c)-4.2j (d)-4.2
Solution
f Bt oot /7
@ ff‘f GO M, 2 S
AV =73 © A-Acso
Sk Z%oé = 7305230
| T—47
b oo
/\’/\__/\/‘\__/"'\_/
@ /AJ = ]4 5;"'\ &

2135230

- -5.6




(Aol EDE) £),8N 8 Aatal) sladl g jlaba sla)

The magnitude & direction

A=asi+ta,j+ak

4= \/aff +aj, +aj

JEN e asidl dael 13

(Galhd) il ) sl -Y ol

~A8Y1 U3l e OV e il olaY T saap Y

ox=Cos” (?All asel X el ae dyhl
oy =Cos” (%l) Gasall oy sl ae Ayl
o,=Cos” (T—/}Zi-) Gasdl z sl ge Ayl
ax|=Acos b, }cTy'} = Acosty a|=Acost:
cos’e, + cos’e, + cos’e, =1 dala Al
X,V (sgiuall B Al (&g\j —slail) Auaga sad
gi:a.di euj\ Sy
o =180-30=150 o =90 o =30 0 =0
4 A N A
3 30 < R
A N \'4 \
M \ N
) 30
]5 \ 4
~18 ) =270 o = 270+30-300
0 =180 0 =270-15=255 ©




(clsha CDB aag)  A=aitaj (shral) Aaiall e Y
blal e all pas1

a, Ll a, 3Ll el g3l Y

(xy )

+ + ( +,+) Js¥!

+ - (-1) kil

- - (--) il

- * (+-) &

-1 ay
o=tan ( yi )

cantiall 43 a3 apll s X s gl a5
(aaslhall ag) delull Cylie (uSe +ve-X g 4aiall ( 5)seasal Direction © 4l waas—p

ol LS gl s o 5y

(1) sl e aal 0 Lyl

JsY! o= 0 +to

il 0= 180 - o

i o= 180 + o

bl 0= 360 - o
puRh = e e, (et




(Ex-2)- The x component of vector 4 is -20m and the y component is +15m.
AN T
(1) Vector A by the unit vectors notation is

(2) -20i + 15] (b) 15 -20j (c) 5i—10j (d) 20i + 15;
| iy

(2) The r{)agnitude of 4 is
(a) -5 (b) 35 (c) 25 (d) 1.25

o,“})'/)\ o ,-—9\:;'\ _,(\"”’}x)(/);\)
(3) The angle between the direction of A4 and the +ve —x- axis is:

(a)37°  (b)143° (c)120° (d)215°

Solution




<lgaiall 7 kg aea
Soall Jo ULV Y ogata rob ol gea el
A=agi+a,j+ak E:bxi+bgj+bzk
b LS bl ) aeadl 685
Eiff':(axibx}'+[ayiby]j+(azibz)k
(3-F)=-(B-1) il
\

(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 A in unit-vector notation is

(a) 3i+0j+ 0k (b)3i—2j+0k (c)0i+3j+0k (d)5i-2j+k
(2) Vector B in unit-vector notation is

(a)0.li+4.1)  (b) -0.1i+5] (c)-2.91+4.1] (d)-2.91+4.1j +k
(3) Vector A+B is

(1) 0.1i+4.1; (b)-0.11+4.1]  (c)2.51+0;j (d) 0.1i-2.5j+k
(4) The magnitude and the direction of 4+Bis

(a)4.1,88.6° (b)7.2,325° (c)5.5,325° (d)13.5,34°
(5) Vector A-B is

() 5.9i-4.1] (b)-5.9i+4.1)  (¢)2.1i 257  (d)5i—2.5]
(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 B e
=3 B=5 ’ 35
o £
o= o o= 125 “ 7
o 0P
0) 50527
o7 )



A= ,.ydo
&= 0 |
e %
A%:/\C@s@ @:125
:'36‘950 = %
A3:A5‘lM6 BKSPC&’SQ
- 3 g™ O = © =7 o\t 24
B‘j: Qsin ©
’;SSI.MM‘S :LP,

M A=3I roh 4ol

T ———
—

—_
@ B = -Z'CH'—%LG—"ﬁ +oi

@ [Z+§ :o-lL' 4—4"5

Arplz et ret =4
é:(P )é-)l U))MC/D;
(A+B) yz

AT

@ JA,_@I :/E{,c{’{_;_ (__q_,\)?.
= 42

~
P- te (& — 'l %
cat .——-)
5 o PR | e = 360‘({) Lﬁ '(‘;’ﬁ;\"éi
- 355 = -
:?60»35:32_u Y R et
5 WS¢ N

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

—ed\ el

resultant displacement is:

(a) 9.24km (b) 12.07km (c) 6.57km (d) 8.32km () 10.1Zkm

A=¢ A,z AGsyo = © Solution 5’%6
- 45
6-0‘6%\/\5:/!33«‘10’—6 »
s . : ' o
W°|+65 ?3%:’ = -3-51+95) \

Qx: BCQSL'}
~ - e 2
B=5 =5Ge3s =730 \"/Aﬁ\:@z»s)ﬂ%)
@:‘3‘5 B:j;BS;’H@ 5‘0'\2
c55mI3s = 39

- . ‘
N\ Beossisy)

(Ex-5)- Two vectors A=xi+6j and Z=2i+yj. The values of x and y satisfying the
S s

relation 4+B=4i+j are:
(a) ('13-2) (b) ('392) (C) ( 29"5) (d) (13'4) (6) (Oa"3)

Solution @

> ' : C;;L’ C.)L;}\‘ Z RS
A=xt +6) , :
> ' . C)‘;JIV") \ | ool o | &= @)
B2 +9) ' , .
— / )y Pl =z HPR@
A‘Hg =(>‘+?»)f“(6+§)ﬁ = G4 | P NSRRI L}a\x, ©

Srae?
- -
- —

DX+ =g =S Xz
+4 =| DMK -5

A\



(Ex-6)- Two vectors are given as o= 1 +2j+2k and  »=2i+4j+2k
Vector ¢ which satisfies the relation a-5+c¢=3i is:
(a)it3) (b)—it+5 (c)—it)  (d)4it2) (e)—it2] R

Solution

o a:’;,sr?'jx’z_\(
C=z=3-(a-b) b =2i +4) 12 €
= %3-(~{-15)

=35 40 x2) aj,:»!«zj
=4 +2)

(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 4+ Bis:
(a) 74m (b)6.8m (c¢)5.4m (d)9.5m (e)3.2m »
. A
Solution &
@ V3% °
= A - 5‘&5 209 = ('Lp 3 = == _ ‘ '
A=s5 ("~ A+ Zw3/43.5) .

ézao Aj ’:‘55;4’;0 - 2’?

o~ 2 7
(§2435+z5§[ |A+Bl =3 &5
wB:é B = Blosqe=0 ( = 9.5

© =90 {by=65in0=6 C

{@:05+65{




(Ex-8)- The angle between vector 5 =2i+2j and the positive y-axis is:
(a)63°  (b)19°  (c)30° (d)4s5° (e)11°
Solution

05 bty b e e p e, U BT 2 2K

o4 .

u5

(Ex-9)- Vector C starts at point (4, 1, 2) and ends at point (4, 3, 2). Its
magnitude is:
(@5 (b) 6 (c)2 (d) 8 (e)4

Solution

- L 2 z
C:be +0o4 +02

S 1. —
:)(qva)z+(3»i)+(2»z) = ¢

A\



(Ex-10)- The sum of two vectors A+ Bis 4i+j, and their difference A-Bis

~2i+j, the magnitude of vector A is:

@)1.8 ()28 ()41 (d)2 (e) 1.4

Solution




Multiplying of vectors
Gilgaiall Capia

0 L sty [4) B wal sy ()

OB
bl capall ALY Gl
The scalar product The vector product
B.A =|A|B|cos © IA X Bl = fA“BlSin 0

*Ifo=90 (ALB) then A.B=o0 |*Ife =0 (A/B) then 4 xB=0
*ij=0 *ik=0 *kJZO *ixi=0 *jxj=0 *kxk=0
*ii=1  *jj=1 *k.k=1 |*ixj=k jxk=i  kxi=j

[ —

A.B = B. A (Ax By=«BxA4) so jxi=-k

(Ex-11)- A vector 4 of magnitude 10 units and another vector B of 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 product AxB s

(a)43.3 (b) 43.3k (c) 15.51 (d) 16.6
Solution
A = 'O 8 = ‘3’ @ :60




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

between them is 3f their scalar product is:

(a) 11.6m’ (b) 16.4m°  (c) 2.24m" (d)32.8m° () 9.8m’
Solution
f=6 R =z2i +) O -3 o

\Bl=/5

_——"”.

(Ex-13)- For any two vectors Aand B, if 4x B=0 then the angle between them is:

(1) 60°  (b)90°  (c)zero (d)30°  (e)270°

Solution
oy 1, v o L s S ”@C}‘Qb}&
c‘\,g\y:/.;'”r)uangsv O v Graslal G oYU A
' , > M . ’}/ ' ,Lf’:l d
o “\@f{/y,}»{u‘ AxB="° C»{U-f“//f’”""?? -

Y



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

Solution
A=z45 =73
O =320 & =J%
L /\;V‘}a)/c/)\'/ >0, (r

ryt ) / by
nel o gL P T A
9:320 -85S z235

ﬁ-?: A B (50
5, 7.3 (5235 T-10T

/_\__,_\/\_/__A/\/\_/

(Ex-15)-If 4. B= 0 then the angle between vector 4 and vector Bis:
(a)zero (b)90°  (c) 180° (d)45°  (e) 360°

Solution

VvV


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

A =ai+ayi+ak,
ol

Ll IS 13 (Y) **

B=b,i + byj + bk

e

42t shay ALY )yall

R

. B=(asby) + (a,by) + (ab,)

(Oseatiall o Aahil) Wl 1555

N

AxB=1i j k
a ay a
b, b, b,
= (a,b - a,b)i + (abx — a,b,)j + (ab, - a,b,)k
AxB-- ( Bx A )

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

A 5, F
If A is normal to B thenthe m is

Solution

?(:2.; —-Cf.ﬁ +5 S

> , f
B =m -9 2 lc

2.@:277?-%36—{-[0 -0 €E&——— OL,L@;\,[QAB:O

om = .-—ipé :;m:-ﬂZB

VA
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(Ex-17)- A two vectors 4= 3i—7j and B=2i+ 3j — 2k define a plane the vector
which perpendicular to the plane is e
(a) 121—20j +k (b) 14i + 6k + 23k
(c) -14i—6j + 23k (d) 51—2j+ 13k | | .
~ Solution e

— WP e R Gare ke oot) 2

Teo s < = -0 Jik[o el hrla-cm]x
o

3 -~

e T I S

(Ex-18)- From the relation ’Ex 3‘ - %(E_E ) The angle between vectors ¢ and d is equal to:

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

Solution




(Ex-20)-For  A=3j-4k and  B=-5j+4k B.A is:
(a)-31 (b) 31 (¢)-31i (d)— (e) -15i+16J]
i
Solution
B =z=-9) 44k
A= 3) -4l

=

A = -5 -6 = -3

(Ex-Zl)- For A=i-2j-k and B=ai-j-2k the value of constant a such that A 1B is:

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

Solution
-~ - - } P
A=’"2‘5"\<’ ,,\,é f@dxﬁﬁrgj/(,,w
@;q'1~:/)~’2_‘< |
> > ‘ ' .L *:),T ~
AB=zoaxlx2 = o0 A-B8=° wfﬁ A =

A +4 = ©

P




(Ex-22)- The vector perpendicular to vectors 4=2i+2k and B=5i+6k is:

@11 ®)-9% (©-2 (6  (¢)4k

Solution
ZX@i\" LIS ;o\'”'lg'\-tﬁ\c»:{lb
2 0t
5 © ¢

(Ex-23)- Three vectors 4 =i-2j+k B =5i+2j-6k and C =2i+3j. The
value of (4+B). C is:
(a) 18 (b) 12 (c) 14 (d)7 (e) 15
Solution
> = ; .
A..H? =6 +0) -5 K
C =2i+31) tok

(A49.C =12 +o+0 =12

/’,\
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Given the two vectors A=5{+2j+6k ,B=i+3j+5k and C=i+4]+2K find
the following:

A+B and |A+B

4A-2B

A-(C+B)

AxC and Ax é}

The angle between A and C

The angle between the vector C and the positive Y axis?

H

ik _
(d) AxC=[5 2 6 =(4-24)1+(6-10)J+(20-2)K =-201-4J+18K
14 2

AxZ =400 +16+324 = 27.2
(e) A-C=(5i+2]+6K)+(i+4]+2k)=5+8+12=25
A =+25+4+36 =808, Bl=,1+16+4 =458

A+C=ACCosH 25=(36.9)Cos6

A 2

ACSInG - 6=Sin"'( 255)47.4°

6=Cos '( g F47.4° OR \AxCf

i !=\/1+16+4 4.58

4 o
() 6 =Cos" 1( )‘—'C 1(4_5€) =29 .1

@

L



