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Types of Physical Quantities
Al 5a8l) cilsasl) £ o

Vector quantitiesigaia cias Scalar quantities 4xuld cias
* velocity * displacement  4a) j)/Ae yu *work * length
* acceleration g L * Energy * time
* force 5.8 * power * mass
* momentum A4S s 4us * Area
* Impulse 4ay— ado *Volume * density * Pressure
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(Ex-1)- Which of the following is not scalar quantity?

a) force

b) length

¢) Volume d) density

(Ex-2)- Which of the following is a vector quantity?

a) Power b) displacement

c) Energy d) density

L il L) a3k Al (K0 L olas¥) 5 il wan Lt jaal o 3k Agaiall Auall —:aka yale

dala clathian **
Magnitude (e 50 Laily) dalladll dadl) ) lasdl)
Sum & sana
The angle g

X- component

(X oLV 3 4xidl ad) X- A8l

Unit vector notation

(i, , K)sasslcileaia

Origin

(0,0 Jdua¥l idais) cilflaay) K s

Coordinate system

(X, Y, Z) <yl allas

horizontal component

(X o3V 4aiall dagd) 48Y) A yall

vertical component

(y sladY) & 4xiall dad) dpus) 1l A el

Direction (elull e gall X a4y 5) ) duady) ol
Vector product Ay G el
Scalar product il
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Unit Vectors 8aa g1l cilgada

k j i

Unit vector in z- Direction Unit vector in y- Direction Unit vector in x- Direction

{-1-2a) 5 (s )aa)4] sha 4nia ga Bas gl 4nia}

b LS Clgaiall oda Ay dniall (i€ g *
A=a, a |+ayj+a K

y Component \ z- Component

(Ex-3)- The magnitude and the direction of the unit vector (i )-are

x- Component

a) 1,+ve-x-axis b) 1,y-axis c) 1,-ve- x-axis d) -1,y-axis

Geaie 1S Y (X, Y )ldlaay) s olaiV) e il (e

LS 0L ko gl Cleatary - e 5 bl
sl XS - (2,0) casdlyle - (0,4) | Slix e -(-3,0) | dly e - (0,-4)
A=2i+0j A=0i+4j A=3j KI:-4j
(2,3)-ds¥) @ A (-2,1)- SO &l (-2,-4)- S &) (2,-3) - &V &
4—%» 4% ‘71—' <—ITV
K:2i+3j K:-2i+j Kz-2i-4j Kzzi-sj
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(b LaS Agaiall Al ol o Al 4590 301 48 jra ¢Sy aral) an ) (e

06 =180-30=150 0 =90 0 =30 0=0
A
3 30 R
30
15 A
0 =270-15=255 0 =270 6 = 270+30=300

-l auda g (e Ladld Gl A gall 490 31 ¢)) 222y
— ssaall g gal) slai)x delud) e (uSe ) gl (

debluall o lie olatly (ST (B LS (5, (bl (8 Alus y5) 31 S ol

agh Ay 1)l g Aaial) ) LI

Al ax Bl ay o,k (x,y) &N
K:2i+3j + + (+,+) 1st
K:-2i+3j + (-+) 2nd
A=-2i-3i (--) 3rd
K=2i-3j + (+-) 4th
4 In the figure, what is the signs of the x and y components of vector 47 ‘\"
_ X
@ (+,+) by (+,-) () (-,-) (d) (-, +) M
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(X,Y) . Fiall B Anial) Julas

ok WS Xy Oselaiall calas¥) G allailili o olaily A laie 5 ) sea o sl Jac 13)

=Acos 6 horizontal component ( 4&Y! 4 5l )
=Asin6 vertical component (4l 48 4l

.Counterclockwise — delull cujlic (uSe (+X) ao dasl M (2 0 0585 Ol by =
( by the unit vectors notation is) : s sas sl Cileatie ATVay Glld 2ry daiall 45 &

A=a,l +ay ]
north weast 904 N
30e° north of east
450
W 30° >0
180 E
270 VS
In which figure of the following bxy=8.7m? (b=10m )

e e e

6 The component of a vector is the projection of the vector (a=isll ki o) on an axis.
(a) True (b) False
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: So alal
(Ex-7)- A vector A in the xy pTane if its direction is 230°

el ] Ca _ oY) saallx )
counteréfé%kwme from the pOSfﬁve direction of the X axis and its
Aallaal) 4l
magnitude is 7.3m.
(1) The x- component is
(@) -4.7 1 b) -4.7 (c)2.31 (d)-2.3
(2) The y- component is
(@) -5.6j (b) -5.6 (c)-4.2 (d)-4.2
< Solution >
(y) ASall 5 (X) RS pall 5o sllaall
;\ _73 (1) A« =Acos6 ]
= 7.3 cos 230 =-4.7
0 =230 b sl
2) A, =Asin®
=7.35in 230" =-56
b sl
8 from the figure, the y component of the vector r equals: y
(2) 13 m (b) 7.5 m (©) 8.7m (d) 7.8 m r=lgm
30°
9 In the figure, what is the signs of the x and y components y
Of the vectord : |
@ ((+,+) (b) (-,-) ©(+,-) (d) (-, +) d
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daiall sladly laia alay)
The magnitude & direction

()5 3) yoaal) B -]

vector magnitude direction
a =a,i A 0
a =4 ay 90
a = - axl ax 180
5. =- ay_l ay 270
() g5l -2
(ax,ay) 4ksS,ega gl A=ayi+ay] shrall Axiall e

A= /a§(+a2y BEANSE

b WS delull O jlie A ja (e g Can sall - X - gaall e Ay ) 3L oLty 2asy D

%y

X

®d = tan? A (e X sna il g arall asiall Gu @ Al 1 caai -

(Astaall o 5) Aclull o lie &e + ye-X s andiall (3 ) sasdl Direction 0 4 ) vasd - o
b LS ol caa Sl (585

Aaiall 4 a8y (3 2 )l ( Direction ) -4 sthall @ 44 3
dj‘}!\ 0= 0O +0
sl 6= 180 - @
S 6= 180 + @
& 0= 360 - @

(slag) E3) 1N 3 -3

JLal de aaid) Jac§ 1)

(ax , ay , a ) 4SS, A=ai+aj+ak
‘N:\/a§(+a§/+a22 (dalhall dagll 5y sl ]
AV )5 e BB e a3 oladY) 2any 2
el X sl iy ) N Qasddl Yy sl aedyl 3l el 7 sl ae Ayl 3N
ay a, az
e x=Cos™ (W) o y:Cos'l(W) ) Z:Cos'l(w)
ay|=Acos6, ay|=Acosdy a;|=Acoséz
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(Ex-10)- The x component of vector A IS -20m and the y component is +15m.

_ Bas 4l Oilgatia
(1) Vector A in unit vectors notation is

(a) -20i + 15] (b) 15i -20j  (C)5i—10j  (d) 20i + 15]

laadl
(2) The magnitude of Ais
(@ -5 (b) 35 (c) 25 (d) 1.25
Al O aala) _ S saall sxcaa sall
(3) The angle between the direction of A and the +ve —x- axis is:
(@) 37° (b) 143° (c) 120° (d) 215°

A

v

Solution

olarey 5 X LS jall f 2a L
20 (1) A =-20i+15j

@ |Al = (200 +@5? =25

] ] Which vector of the following has the y-component equals zero:

| o |

@ (b)

] 2 Which vector of the following has the x-component equals zero:

(@ (b) () (d)

00966502047005 il gl Ao jluadind (6Y B guall g & gpually Jual gia a5




00966502047005 gl o Jledial oY 5 ) guall g & pally Jual gia oo

clgaiall 7 kg 2an

Al sl auigh aaali-]

J (Cmeria) Gy Cilgaiall o 138 o

—
—

] 3 Which figure of the following represent the relation s=a+b:

(a)gzi::ii (b) iiizifi (c) Agiziigh (d) ?i:i;a
5 5 ) b

] 4 The vector B in the diagram is equal to:

(@) B=A-C - B
(b) B=A+C ¢

(c) B=C-4 8
(d) B=—-A-C A
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(SLS o) gaa) s ) anll-2

bogeall o LIS 1Y Y) b cpgate 7ok of pad ¢fa Y
A=aj+a j+ak | B=hi+b,j+bk
b LS 2kl gl S5
A+B=(ay thy)i+(ay £by)j+(az +by )k

(Ex-15)- 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 (b) 3i —2j + 0k (c)0i+3j+0k  (d)5i—2j+k

(2) Vector B in unit-vector notation is
(@)0.1i + 4.1j (b) -0.1i + 5j (€)-2.9i+4.1] (d)-2.9i+4.1j+ k

(3) Vector A+B is
(@)0.1i+4.1] (b)-0.1i + 4.1j(c) 2.5i + 0j (d) 0.1i-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) 135
34°

(5) Vector A-B is

(a) 5.9i-4.1j (b) -5.91+4.1]  (c) 2.1i -2.5j (d) 51— 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°

10
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< Solution >
A =3 B=5 E N
0 =0 0=125
A, =Acos0=3cos0=3 B,=B cos6 =5 cos 125{N= -2.9 R
Ay, =Asin6=3sin0=0 By=Bsind =5sin125=41 A

san e aate JS LS je dlagl o Yol Y

1) A =3i+0j+0k

2) B =-2.9i +4.1j + Ok

B) A+B=0li+41] IV e

4 A+ B=01% + 42% =41

4.1
D,p :tan'1(0—1)=88.6 0 = @) L ca V) o B asidl oY

(5) A-B=59i-41j (&) )l )

6) |A - B|=+(5.9?%+ (41 =72

41 4 a N b aniall O
cI>=tan‘1(§)—> 0=360- @ [y ol oecims ]

jis
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=360 - 35=325°

(Ex-16)- Two vectors ﬂ:xi+6j and §:2i+yj. The values of x and y
satisfying the relation Z\+§:4i+j are:

@) (-1.-2) (b) (-3.2) (©) (2-5) (d) (1.-4) (€)

(0,-3) < { Solution | >
A =i + 6] Bsale
E = 2i +Vj TOH Oleada (5 sl 1)
| ddbea = dalza (1

j dabaa = j dabaas (2

A+ B = (x+2)i + (6 +y)j = 4i + 1 K delea = K Joles (3

SoX+2=4 = x=2
6+y=1=y=-5

(Ex-17)- Two vectors are given as a= | +2)+2k and 5:2i+4j+2k. Vector ¢

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

(@) i+3] (b) —i+5j (C) —i+] (d) 4i+2] ) —

( Solution } >

(

A

i+2j

St
1
Ol
+
=N
I
w
SRENENEN
QS )
[
+
N
—
+
N
~

12
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sc =3i-(a-b) © b =2i+4j+2k
= 3i - (i - 2j) © o a-b=-i-2]
= 3i+ + 2] = 4 + 2]

(Ex-18)- 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+B

=9.5

IS:
(@) 7.4m (b) 6.8m (c) 5.4m (d) 9.5m (e)
32m - | Soluion | .
. )
4 Jguall Ja A4 jla ud
A,=5cos30=43 - .
A=6 { N N
6 = 90 A,=5sin30=25 BV
i W 30
A =43i+25] : L -
5= 5 { B«=Bcos90=0 = A +B =43i+85]
0=135 B,=6sin90=6 = _  _
. |A + B|= 4.3 +85
E =0i + 6i S

(Ex-19)- The angle between vector D =2i+2j and the positive y-axis is:

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

45° aig) 5 L A glie 43S jas JgY) aoll G 4siall ) a3l
2
—| =45 D
2

45

® =tan*

0=0  luoi A4l

(Ex-20)- The sum of two vectors A+Bis 4i+j, and
their difference &-Bis — 2i+], the magnitude of vector ‘Ais:

(a) 1.8 (b) 2.8 (©) 4.1 (d) 2
(e) 1.4
< Solution >
A+ B =4i+]
A-B=-2i+j
2} = 20+ 2] peanlly
A = i+j

1.4

>
1
 —

7]
RN
1
Ny
1
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Multiplying of vectors
Slgaiall o i
0 Legin dsl3lls | A AB| Lual S 13 ()%
O
e Jaay bl sl e ey Al Gyl

The scalar product

The vector product

,_A\'._BEWB cos O

|A% B|=|A|B|Sin 8

A =ad+ayl+ak

—rlal (IS 13) Ll (2) %

B=hy +byj + bk

e ey bl G pal)

ania aay Al @l

A.B= (b0 * (ajh,) + (aby)
(Oseaiall (o ) 3l Uil () 585
6 =Cos™ (22)
|Al|

— —

*% AB=B.A

AxB=li j K
ax ay &
by b, b,

= (ayb .~ a;by)i + (azbx — axb,)j + (axby - ayby)k
AxB=- (Bx A)

Creaial (g3 5 5 aaladl
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[ 5as o)) cleaidd alaa¥) Gl s cpenia s 55 by |

Bas gl cilgatial il Copdall g Cagaia dalad Loy |

«I1fo =0 (A/B) then AxB=0

“1f9=90 (ALB) then A.B=0

*ixi=0 *jxj=0 * kxk=0 [[*ij=0 * ik=0 * k.,j=0
sixj=k  jxk=i  kxi=j *ii=1 * jj=1 * k.k=1
(AxB)=«BxA) so jxi=-k AB =B.A

(Ex-21)- A vector Aof 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) 15.5i (d) 16.6
< Solution >
A=10 B=5 0 =60
/\
- N

(1) A.B =AB coso
=5 x 10 cos 60
=25

(2) |A. B| =ABsind
=50 sin 60
=43.3

00966502047005 il gl Ao jluadind (6Y B guall g & gpually Jual gia a5




00966502047005 (il sl o il oY 5 il & paly ) g o5

(Ex-22)- For any two vectors Aand B, if ZAx B =0 then
the angle between them is:
(a) 60° (b) 90° (c) zero (d) 30°

v

A

( olution ]
| Solut |

"+ Ax B=0 5 0=0 Ol sie
daly el gala

270 5190° legin g3l sl A B =0 oS cpulaio aeaia Y (1)
180 5 0 legimdus sl AXB=0 o5 cnlsio cpenie Y (2)

(Ex-23) - If A.B=0 then the angle between vector A and vector B is:

(a) zero (b) 90° (c) 180° (d) 45°
< ! Solution | >
K . E =0
(Olalzia Laa 5 907 Lagin 4351 3

(Ex-24)- Given: A=2i — 4j + 5k and B = mi —9j + 2k If A ii
normaltoBthen m is

(a) -23 (b) 15 (c) zero (d) 16
« ( Solution 1 >
- { )
A =2i-4j + 5k
B = mi - 9 + 2k
A.B= 2m+36+10=0 < Oaasialegly A B =
0
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(Ex-25)- Given: A=2i — 4j the vector which perpendicularto A is

(@) 2i — 4j (b) 4i + 2j (©) 2i + 4i (d) 2i  6j
< ( Solution ) >
L iy

b sl b LY e Giai iy AB=0 050 aY e B gasee A 055 S

(Ex-26)- A two vectors A=3i- 7) and B=2i + 3] — 2k define
a plane the vector which perpendicular to the plane is
(@) 12i — 20j + k (b) 14i + 6k + 23k

(c) -14i — 6j + 23k (d) 5i — 2j + 13k

( Solution ] .

< L HMOIVITOTN J >

Ll ALY il Jials s (peaia e (60 ganll 4niall dala 43 gala

i j kK
AxB=[3 -7 0| =[14-0]i+[0-(=6)]j+[9-(~14)]kK
2 3 2
= 14i + 6j + 23K
(Ex-27)- For  A=3j-4k and B=-5j+4k B.Ais:
(a) -31 (b) 31 (c) -31i (d) —i
« ( Solution ] >
_ L )
B = —5j + 4k
A = 3j — 4k

B.A=-15-16=-31

(Ex-28)-  (jxi).k =

18
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a) -1 (b) 0 (€)1 (d)

(Ex-29)- The vector perpendicular to vectors A=2i+2k and B =5i+6K is:

(@) 11i (b) -9k (€) -2j (d) 6i

( Solution

A

—
v

= 0i - 2j + Ok = -2]

|
X
wull
1
a N -
O O e
o N X

(Ex-30)- Three vectors A =i-2j+k, B =5i+2j-6k and C =2i+3j.
Thevalueof ( A+ B ).C is:

(a) 18 (b) 12 (c) 14 (d)7
< ( Solution ) >
— | lut ]
A+ B =6i+0j-5k

+
C =2i+3j+0k

(A+B).C=12+0+0=12

(Ex-31) - If ‘A =i-2j+k , B =5i+2j-6k then the angle
Between vector ‘A and vector B is:

(2104.7°
Al=/6 ® =Cos™ (AB)
Al A
AB=-5 B _5 .
(c) 180° (d) 45°

19
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