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Vectors Final Review
If something can move around freely in two dimensions, like a Cartesian plane, we
record its motion using vectors, which have separate components to record the

amount of change in both the x and y coordinates. So, for example, if I write  = 4  - 2 , I mean that the
object moved 4 m to the right (adding 4 to the  component) and 2 m down (subtracting 2 from the 
component).

Notice that we put an arrow over the  to remind ourselves that it is a vector, not just a number. Notice
also that we use the symbols  and  ("x-hat" and "y-hat") to stand for the instructions "add to the x" and
"add to the y". You can draw a vector on a graph as an arrow, an instruction saying to move over and down
by some amount. Vectors can be added, subtracted, and multiplied by numbers by just following the regular
rules of algebra.

So, if I want to figure out how an object will move in two dimensions, I can use all the same equations that
I do in one dimension, but substitute vectors for the position and velocity variables.

Sometimes I have a vector for which I know the angle and length of the vector, and I want its components.
I can then draw a triangle whose legs are the  and  components of the vector, and use trigonometry to
find the components. This is called resolving the vector into components.

. 1 Write the  +  form of each of the vectors depicted below.

. 2 I start with a velocity  = (-2  + 6 ) m/s. For three seconds, I accelerate at  = (2  - 2 ) m/s.
Answer the following questions with vectors:
a) What is the change in my velocity during that time?

b) What is my final velocity?

c) What is my average velocity?

d) What is the change in my position during that time?





. 3 Three pieces of clay hit each other and stick together. Their masses and initial velocities are shown
below. Find the velocity after the collision. Then, draw the three pieces and their velocity vectors
before and after the collision, being careful to get the vectors pointing in the right direction.

m = 3 kg,  = (5  - 2 ) m/s
m = 5 kg,  = (-1  + 4 ) m/s
m = 2 kg,  = (0  - 7 ) m/s

. 4 For each of the vectors shown below, find the  +  form by using the given angle and applying
trigonometry.


