
2-D forces and motion 
and vectors



Scalars vs Vectors
• Scalar

• Magnitude

• Examples:

• Vector

• Magnitude

• Direction

• Examples:



Trig Review
1. Sin Θ = O/H

2. Cos Θ = A/H

3. Tan Θ = O/A
4. H2 = O2+A2
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If I walk 5 meters along the x axis, then 3 meters along the 
y axis...
a) what distance have I walked?
b) what is the magnitude (length) of my displacement 
vector?
c) what angle does the resultant vector make with the x 
axis? what angle does it make with the y axis?



Crossing the River
1. A boat is crossing a river that is 200 m wide. It can go 

up to 6 m/s in still water.  The river has a current of 2 
m/s to the south. The captain points the boat directly 
east, perpendicular to the shore and goes at full 
power.

a. Draw a vector diagram

b. What is the boats velocity relative to the shore 
(magnitude and direction)?

c. How far downstream (south) is the boat when it 
reaches the opposite shore?

d. What is the total distance the boat traveled?

e. How long does it take to cross?
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Babar, Ganesh, and Cecilia Ð Force Vectors
2 elephants, Babar and Ganesh, are going to have a tug-of-war. 
They are very equally matched, so no one is winning. BabarÕs 
little sister, Cecilia, demands that she wants to play as well. So 
Babar, being a good big brother, gets 3 pieces of rope and ties all 
three ends into a knot. Each elephant grabs one rope and gets 
ready to pull. On the count of 3 they all start pulling.
1. Draw the situation
2. If the elephants are all spaced at equal angles (120 deg.), 
draw the forces on the knot (assume Babar and Ganesh can exert 
twice the force of Cecilia).  

3. Which way will the knot move? Why?
4. Is there a way that Babar and Ganesh could position 
themselves so that they wouldnÕt overpower Cecilia? If so, draw 
the configuration and the forces.



And now...
to explain your quest

To eliminate the evil cause of all acceleration
...

net force



















Using 3 spring scales and a 3 pieces of string you will 
show how 3 forces can combine to create a net force of 
zero.
You will do this in 3 different ways, using a different 
combination of angles each time.
You will have to create a vector diagram for each setup 
you create.
Good luck in your quest... 20X6


