2D Motion Notes

In 1D motion:
only two possible directions  -  we use the signs + and - for direction
In 2D motion:
possible directions are infinite  -  we use  North-South-West-East for the direction

we use angles for directions between  these
Example - displacements
If you were asked to walk 3m[N] and then 4m[E]  What would your overall displacement be?

Where would you end up compared to where you started?

Addition of  Vectors
join the vectors TIP TO TAIL
the resultant vector starts from the beginning of the first vector and finishes at the end of the second
Subtraction of  Vectors
2 methods

1) join the vectors TAIL TO TAIL   . . . or
2) add the “negative” of the second vector
Subtraction of  Vectors
The “negative” of a vector is found by simply reversing its direction
Example of vector subtraction
 If vector  (d1 = 3m[N]and  (d2 = 4m[E]  then (d2 -  (d1   is given by:

Vector Equations  (similar to the 1D equations)

Vave = (d / (t

aave = (V / (t

note that these involve VECTOR SUBTRACTION

Vector Equations
(d  =  d2  - d1  and  (V  =  V2  - V1
Practice Question
A car moves around a circular race track at a constant speed of 100m/s ( A FORD?)

When the car passes the start line it is facing directly North and is already in motion at 100m/s

The Circumference of the track is known to be 2000m 






Practice Question   -   Calculate the following

a)  time for one lap

b) average velocity after 1 lap

c) average velocity after  ½ lap

d) average vector acceleration after ½ lap

Practice Question - solution
a)  time for one lap

Vave = 100m/s
     ( d = 2000m

Vave = ( d  / ( t

( t = ( d / Vave

( t = 2000m / 100m/s = 20 sec

b) average velocity after 1 lap

After 1 full lap

( d = 0
 ( t = 20s

Vave = ( d  / ( t  =  0

c) average velocity after  ½ lap

the radius of the circle is given by  2000m / 2(  = 318m

After ½ lap 

( d = 636m[ E ]   ( t = 10s

Vave = ( d  / ( t  =  63.6m/s [ E ]
d) average vector acceleration after ½ lap

V1 =100m/s[N] and V2=100m/s[S]

(t = 10sec

(V = V2 - V1 = 200m/s [S]

aave = (V  / (t = 20m/s2 [S]
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