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Chapter 1
C le~a
Vectors

physical quantities
a- fundamental physical quantities
b- derived physical quantities
Vector and Scalar quantities
Coordinate Systems
a- Cartesian Coordinate System
b- Polar Coordinate System
Vector Notation
Equality of Two Vectors
Adding Vectors
a- Adding Two Vectors Graphically
b- Components of a Vector, Introduction
c- Unit Vectors

examples
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1. fundamental physical quantities

Quantities S| Units
Length L/ 9‘QJ I | meter m
Mass ar.(n kilogram kg
Time Lo () second s
Electric C ulﬁjenf’ A ampere A
Tempel atur e’ ) 2s> kelvin, ¢ K
Lummous 'ﬂltensﬁ‘v/ 0513 ela cd
Amoun’t/olfl:"gu Stance | niole mol

.
Ty 7

@zl
2. derived physical quantities

Qwa -a.» s oy T
- m .m_=7*% - i
daj3 0.5 o d353 0.5 3 Jlguull

Ke is the unit of

weight
potential energy

constant force
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Vector and Scalar quantities
o(#7 i W -6 @ 4. 2, g L)
s completely specified by a {Elommetew specified
number and appropriate by a single value with an

units plus a direction. appropriate unit and has
no direction

Vectors have m_z-_ngnitude

sl scalars only have magnitude
and direction

AN

~ [ . G
Example: Z7,. tlfxﬁpil:i G d( P
velocity, displacement, ellmgera ure, Speek
force and acceleration volume ijS wor

length, dlstance and
time intervals

Displacement and distance
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Displacment is a scalar quantity

~
" s0axnall dilayl
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L
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Distance is a scalar quantity
—
:@aaanll diladl
ulgn V] TR

lgn @ dyan dily)

The age of the Universe is a scalar quantity

e
alilayl
uilge v
125
daya 0.5 go d3a 0.5 oftgadl
The volume of water in a can is a scalar quantity
f— -
scabalall
ulgn @ -
lh4
dyya 0.5 go daya 0.5 6 Jlguull

The force is a scalar quantity
[~ ~—

iha W saaanall &Lyl
ha @& dunn dl|



Question 7 0.5 out of 0.5 paints

Scalar quantity has no direction

Selected Answer:
@ True

Correct Answer: 4 True

d3ja 0.5 o daa 0.5 8 Jlguull

The temperature inside the fridge is a vector quantity
s

~

s6aanall dilayl
s @ T

dy)s 0.5 o dajs 0.5 7 Jlguull

The distance between Taif and Riyadh is a scalar quantity
Vad I

:Barall dilayll
ulgn &

Jign @ daae il
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Coordinate Systems

Used to describe the position of a point in space

* horizontal (x- axes) and vertical (y- axes) axes intersect at a
point defined as the origin

1. Cartesian Coordinate System

or rectangular coordinate system

4\
To find the value of x and y 4
| ||
e (x, v)
Q’ q— 1
—(—3, 4) Pq- )
{5, 8)
T O o >
s \ Vo

(-‘J/ —L)
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2. Polar Coordinate §\:{stem

To find the value of rand 6

r is the distance from the origin to the point having
Cartesian coordinates (x, y),

B8 is the angle between r and a fixed axis. This fixed axis is
usually the positive x axis, and it is usually measured

counterclockwise from it. y
(x, y)
.
Y
0
N X
O P~
R (a)
v, 8 (7, 9) x, Y v, &
Polar to Cartesian Coordinates Cartesian to Polar Coordinates
SN = &_ - _j_
T 28 v
r= = y° ¥

Y - ys5nf S
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The Cartesian coggdinages of a point in the xy
plane are (x,y) = (-3.50, -2.50) m, as shown in the
figure. Find the polar coordinates of this point.
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(=3.50, —-2.50)
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