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_103 (km)  kilometer
=10"'m (dm) decimeter
=10"m (cm) centimeter
=10”°m (mm) millimeter
=10°m (um) micrometer
=10"m (nm) nanometer
=10"m (A)  angstrom
=10""m (pm)  picometer
=10"m (fm) femtometer
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Abbreviation prefix number

E exa- 10'®
P peta 10"
T tera- 10"
G giga- 10°

M mega- 10°

K kilo- 10°

C centi- 10°
M milli- 107
W micro- 10°°
N nano- 10°
P pico- 10"
F femto- 107"
A atto- 10°'®
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Vector Scalar
Quantity Quantity
Displacement|Length
Force Mass

Acceleration Speed
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x=rcos©O (1.1)
And
y=rsin O (1.2)
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tan &= x/y (1.4)
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Example

The polar coordinates of a point are r

= 5.5m and 6 =240°. What are the f
Cartesian coordinates of this point?
Solution /'; \ =
X =rcos 0 =5.5xcos 240° = - r
275 m p
y = rsin 0 = 5.5xsin 240° = -
476 m
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R=A+B (1.5)
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A+B=B+A (1.6)
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A=aA (1.10)
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5

1 = a unit vector along the x-axis
j = a unit vector along the y-axis

k = a unit vector along the z-axis
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¥

A
B=Bi+B j

¥

R=A+B=(4 +B)i+(4,+B);

Example
Find the sum of two vectors A and B given by

A=3i+4j ;04 B=2i-5]

Solution
Note that A=3, A,=4, Bx=2, and By=-5

R=A+B=03+2i+4-5;=5 -7

The magnitude of vector R is 4

R=JR +R’=.25+1=.26=51

The direction of R with respect to x-
axis is.

E?=tan_1£=tan_1_—l=—ll‘?

R, 5
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Two vectors are given by A=3i—2j and B=—i—4j. Calculate (a)
i+B,(b) 41-B. (CL|,_E +E\: (d) ‘A—EL and (e) the direction of

Example

4A+5F and |£.{—E\.
‘\‘;5.

(a) A+B = (3i—2))+ (-i—4j)=2i—6j

Solution

(b) 4-B = (3i-2))—(-i—4j)=4i+2j
(c) ‘ﬁ +B|= 22 + (-6 =6.32
(d) |ﬁ—,§|=a\#4ﬂ+f =447

(¢) For A+5, 6 =tan!(-6/2) = -71.6° = 288°

For A4-B,0=tan(2/4)= 26.6°
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AB=+ve when 026 >90°

AB = -ve when 90° <8 <180°

AB=zero when 8 =0
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AB = |A||B|c:::s£r'
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(1.16)
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A=Ai+ A j+Ak (1.17)

B=B.i+B,j+Bk (1.18)

The scalar product is



AB=(Ai+Aj+AK).(Bi+B,j+Bk) (1.19)
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AB=(AiBi+AiB j+AiBk
+A jBi+A jB j+ A Bk (1.20)
+AkBi+AkB j+AkBFKk)
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Therefore
. AB=AB, +AB, +A4,B, (1.21)
The angle between the two vectors 1s

AB AB +AB, +A4B,

= (1.22
|43 |43

po—

cosd =




o

Find the angle between the two vectors

Example 1.11

A=2i+3j+4k., B=i-2j+3k

"

Solution
A B +AB, +AB,
4|8

cos@ =

AB +AB, +A4B.=(2)(1)+3)(-2)+4)(3)=8

|4 =27 +37 +47 =429

|B| = |17 +(—2)* +3* = /14

CGS!?:LD.SQT = 0 =66.6°

20,/14
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AxB=ABsing (1.23)
AxB=(4,i+4, j+4)k)x(Bi+B j+B.k) (1.24)
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ixi=0 ixj=k ixk=—]
jxj=0 Jxk=1 Jxi=—k
kxk=0 kxi=j kxj=—1i z

AxB=(4,B. - 4B, )i+(4B -4B,)j+(4B, -4B )k (125

If C = Ax B, the components of C are given by
C,=A4,B,-AB,

C,=AB, —AB,
C,=AB,—AB,

A
A

Example 1.12

mE@Ez;EKE.: where ;ihz?rz'—ﬂrj: and §=—..z'+3k=whati5 C?

[

st
1

Solution

C=AxB=(3i—47)x(-2i +35)

which. by distributive law, becomes

C = —(3i % 20) + (3 23k) + (47 % 2)) — (47 = 3k)

Using equation (123) to evalmate each term in the eguation above we
get

C=0-9;—-8k—-12=-12i—9; -8k

The vector C is perpendicular to both vectors A and B







