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What did we cover last week?




Vector addition and subtraction

\
I
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® \Vectors have direction as well as magnitude

e Rules of vector addition and subtraction can be represented graphically

e Vector subtraction corresponds to addition of the negative of a vector



Vector components and vector addition

Vectors are characterized by the magnitude and the angle between the vector

and the +x-axis of a rectangular (Cartesian) coordinate system (measured
counter-clockwise)

Vector A: components A, A (A,)

Vector B: components B,, B, (B,)

!

X Vector R: components R. R, (R,)
R, =A +B, +--
R,=A +B, +--
B R =A+B,+--

A =|Acos(8,) B, = ‘g‘ cos (6;)

‘ﬁ‘=\/R§+ R? + R’

A, =|Asin (6,), B, = ‘g‘ sin (6;)




Unit vectors

Unit vectors describe directions in space, they have a magnitude of one
with no physical units
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... unit vector along the +x-axis

i ... unit vector along the +y-axis
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... unit vector along the +z-axis
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2 A .,  Vector Acan be expressed in terms

s e Ly , ,

o 2 of its components and unit vectors
Akiy s along the coordinate axes as
e

A=A T+A J+AK




Scalar product

The scalar (dot) product of two vectors is a scalar quantity defined as
C=A-B= ABcosd)z‘,_AlH_é‘cosd)

)

where @ is the smaller of the two angles between the two vectors

-

C=A-B=AB,+AB, +AB,

The scalar product is commutative:

g [0°<®<90°= A-B>0
\ |®=90°= A-B=0
| 90° <D <180° = A-B <0

B cos®

The scalar product can be expressed in terms of the vector components as




Vector product

The vector (cross) product of two vectors is a vector quantity perpendicular to
both vectors, with the magnitude defined as

‘6‘ =‘_A’x§‘ _ ABsin® = ‘_A'Hé"sinop 0° < ® <180° = ‘Kxﬁ‘z 0

where @ is the smaller of the two angles between the two vectors

I Correct direction of C is determined
C=AxB :
from the right-hand rule
g ) N The vector product is not commutative:
4 B _
AxB=-BxA

C,=AB, - AB,
The vector product can be expressed C,=AB,-AB,

in terms of the vector components as C,=AB,-AB,




What will we cover today?




Lesson plan

1. Displacement, time and velocity

2. Acceleration

3. Motion with constant acceleration, free falling
4. Position, velocity, and acceleration vectors

5. Projectile motion

6. Motion in a circle

7. Relative velocity



