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Day 2: 6.1 Introduction to Vectors

Classification of Quantities:

Scalar is a quantity havin Jde  (ie, measured numericall
Scalarisaq ty g y

1

‘; Example:

E Vector is a quantity having both _m‘%mﬁ& and _AA‘_@_@QA“
" Example:
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A vector is represented by an arrow with an initial point
(tail) and an end point at the arrow (head). hea d

Example: a vector that starts at point A and ends at point

B.

. . . tail —
The magnitude (length) of the vector is a positive real v=AB
number. The arrow indicates the direction of the vector. A

Geometric Vectors are vectors not related to any coordinate system. For example, the directed line
segment AB

Algebraic Vectors are vectors related to a coordinate system. These vectors are (in general) described
by their components relative to a reference system (frame). For example v = (2,3,-1).

The position vector is the directed line segment OP from the origin of the coordinate system O to a
generic point P.

The displacement vector AB is the directed line segment from the point A to the point B .

Example: position vectors 04,0B,and ocC. displacement vectors P_(j and RQ .
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The Magnitude is the length, size, norm or intensity of the vector. The magnitude of the vector v is
denoted by | 5| or ||| or v ,
1 ::.
Find the magnitude of the following vectors: { ]1 . bl
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3D Pythagorean Theorem

If AB =10 cm, find the magnitude of:

a)‘,ﬁ’l: 16 cm
b)‘ﬁj,‘: f\S\oq:t-iD?': J’Z:O_: lo f2-
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TR T

Consider the regular hexagon ABCDEF with the side length equal to 2 m. Find the magnitude of the

following vectors:
a) AB 1Agl=2 m_
’ B D
bfac| = 2= = 283 C
2 i ' 57- A [
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2. Their magnitudes are the same.

Two vectors are equal iff: e
1. They are parallel to each other and their directions are the same.
A
%

B Two vectors are opposite if they have the same magnitude
but point in opposite directions. When two vectors are opposite, one is the

A D  negative of the other.

]
Two vectors are parallel if their directions are the same or
opposite.

v
I/

Find three pairs of equivalent vectors and three pairs of opposite vectors in the diagram:
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y S A€ = BF
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Example: ABCDEF is a regular hexagon. Give examples of vectors which are:

— —2 — —
a) equal B = FE J F&G = &6C

b) parallel but having different magnitudes
Z T A =
B an ol AD , A al nal —C

¢) equal in magnitude, but opposite in direction -
p,? ard CZ? Ar—G/-7 anA P
d) equal in magnitude, but no‘t parallel F E
BE and G\?/ B’P?ano\ AF

e) different in both magnitude and direction

FE and £C nore: They, ase. Seme oSSk

5 = ansuki. Tole afe M2
AR and AY posscb[u}’ta
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Direction:
To express the direction of a vector in a horizontal plane, the following standards are used.si; Note.
Because we use a reference system, the following vectors may be considered also algebraic.

True Bearing The direction of the vector is given by the N

angle between the North and the vector, measured in a

clockwise direction.

Example: v=5m/s [120°]. 120°
We——-/ E
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Tesm i of1207]

v V=5 m)s E’Z,O'J

Quadrant Bearing The direction is given by the angle between the
North-South line and the vector.

Example: 5m[N45°E]. Read: 45° East of North.

We »>E Note. 5m[N45°E]=5m[NE] Read: 5m North-East.

a5/ d =S5m[ VIS E)

Ex 10. Draw each vector given by magnitude and true bearing.

a) r =2m at a true bearing of [60°] b)a=5m/s [225°]
’T n
60
Z_
' 225
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Ex 11. Draw each vectors given by magnitude and quadrant bearing.

a) d=2m[560°E2} b) F =10N[W]
‘\
<
\) A 2 = pd _»
boo N a2
) _
L/ s [ o ,—- 1o
Ex 12. Convert each vector.
a) v =5m/s[210°] (to quadrant bearing) b) d = 25m[N30°W] (to true bearing)
A =
3
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