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Vectors Review
A vector records the amount of displacement between two points on the
coordinate plane. You could see it as instructions for how to get from a
particular start point to an end point. If you change where you start, you can still move along the same
vector, but it will bring you to a different end point.

There are two ways to write a vector. The component form, written as "<4, 3>" or "4i + 3j," says, "Go four
units to the right (in the positive x direction) and then three units up (in the positive y direction)." The other
way to write the same vector, magnitude-direction form,, would be "5, 36.9°" ("Go five units along an angle
of 36.9°").

If you know the magnitude-direction form, you can find the x and y components with sine and cosine.
5cos(36.9) = 4, and 5sin(36.9) = 3. If you want to find the magnitude-direction form from the component
form, you can find the magnitude with the Pythagorean theorem (4² + 3² = 25 = 5²), and the direction with
inverse tangent: tan-1(3/4) = 36.9°.

Vectors always use degree mode, which is convenient, since that's what we've also used on solving
triangles.

1. For the following vectors in magnitude-direction form, convert into component form.

a) 6, 90° = 

b) 12, 120° = 

2. For the following vectors in component form, convert into magnitude-direction form.

a) <5, 5>

b) <-3, 9>

Vectors can be added in component form by adding each component separately. So, <3, 4> + <2, -5>
means "Go right three, then up four, then right two, then down five;" the net result will be <5, -1>, or "Go
right five, then down one." Vectors can also be "scaled" by multiplying them by some number.

4. Give the result of each of the vector problems below.

a) <3, 4> + 2<-2, 5> = 



b) -2(<1, 3> - 2<3, -4>) + 3<-4, 1> = 

Sometimes for scaling and vector addition we use the i, j form of vectors, writing the vector as some
combination of the two vectors i = <1, 0> and j = <0, 1>. This makes it a bit easier to do, since the normal
rules of simplifying algebra apply.

4. Give the answers to the problems below.

a) 4(3i - 4j) - 2(-2i - 5j) = 

b) 2(1i - 7j) - 5i + 3(2i + 6j) = 

One place where vectors come in very useful is in physics. For example, if several forces are acting on an
object, they can be added, as vectors, to determine whether the forces cancel out, leaving the object
immobile, or produce some "net force".

5. Three forces act on the object shown below: a gravity force of 80 N and two tension froces from
angled strings. The force in the left string is 60 N at 150°.

a) What is the direction angle of the gravity force, which points straight
down?

b) What are the components of the two known forces?

c) What must the components of the last force be, to get everything to
cancel?

d) What are the magnitude and direction of that force?


