Physics 11
Vector Unit – Student Notes

Introduction

In this unit we will be studying vectors, vector addition equations, and solving vector problems using basic trigonometry (Sine & Cosine Laws).

We will be using vectors through out this course. Take the time to really, I mean really, understand this material.

Objectives:

· _____________________________________________________________
· _____________________________________________________________

· _____________________________________________________________

· _____________________________________________________________

· _____________________________________________________________

· _____________________________________________________________

· _____________________________________________________________
So what are Vectors?

Two types of quantities exist in the world:

· Scalars – _______________________________________________

· i.e. speed = 12 m/s

· Vectors – a quantity with _____________________ and a ___________________________

· i.e. velocity = 12 m/s due north
· Scalars include:

· __________________________________________________

· Vectors include:

· __________________________________________________
Vectors are quantities that include magnitude (number value) and direction (compass heading).

Scalars are quantities that include just a magnitude (number value).

For example:

A car is traveling at 28 km/h.  _______________________________________
A truck is travelling at 45 km/h due south. __________________________________________________________________

Arrows show vectors. The length of the line indicates the _______________________ of the vector, while the _________________________ indicates the direction that the vector is travelling.

For example:



Vector Direction

Vector directions are based on the old compass rosette:

_______________________ is usually place at the top (but if not, it will be indicated by the arrow head).

So an object travelling north at 23 m/s would have a vector equal to:  

_____________________________________________
A car generating a force of 640 N in an eastward direction would have a vector equal to: 

_____________________________________________
Pretty simple, but what is the object is travelling at some other direction than directly along a major direction?




In this case the direction of the object is exactly half way between two major directions (ie. 45o degrees away from a major heading)

The object can then be given a direction in one of two ways:










Or


So what happens at for other direction of the compass?

Answer: 
Just use the angle as measured ___________________________
For example:



Try the Now Try these. State the vectors direction 2 ways. 




Bearing

There is another way of stating vector direction. Used in both Airplane and Boat navigation situations

It can sometimes be difficult in verbal transmission (ie over radios) to correctly hear the directions given in the method shown above. Any error in direction can have some serious consequences for the pilots and passengers aboard airplanes and boats.

For example: 

Turn left to a heading of 67o N of E means something totally different than turn left to a heading of 67o E of N. Two planes could collide or a plane could become lost or could hit a mountain.

The bearing system really reduces those kinds of error especially during verbal communications.

So how does Bearing work? Simple the compass rose is still used but all the 

N, E, S, and  W directions have been replaced by numbers. The compass rose is really a circle and a circle has 360o. Therefore bearings just use the circle degrees as directions: 

· North is ______________________. 

· East is _______________________. 

· South is always ________________. 

· West is always _________________.








Now Try these:

Give the magnitude and direction of these three vectors:




Adding and Subtracting Vectors:

Adding and subtracting vectors is not too difficult. However some of the things go against what you have learned in the past. For example 2 + 2 = 4 is not always true for vectors. We will learn three methods for adding vectors: Graphing Method (Scale Diagrams), Component Method, and Cosine Law Method. And always remember vectors have magnitude and direction!

Graphing Method For Adding and Subtracting Vectors

Case 1: Vectors are line up in same direction or exact opposite direction


The addition of these two vectors (well subtraction really) results in a single vector called the resultant vector.

In this case you just simple subtract the 15 N-vector from the 35 N-vector to get a resultant vector’s magnitude equal to _________________.

But what would its direction be? Since there is more going east than going west the resultant vector will have an eastward direction.

Therefore the resultant vector __________________.
Rule:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Now try These:

Add the following vectors:

a) 20 N (W), 30 N (W), 25 N (E)

b) 35 m/s (S), 45 m/s (N), 65 m/s (S), 105 m/s (N)

c) 105 m (N of E), 205 m (S of W)

Vectors are not always lined up this way. Let us look at a simple boat travel problem. 

A ship travels for 10.0 km due south, turns and heads another 8.0 km at 30o W of S. What is the final displacement of the ship?

To solve this problem we need to make a _________________ as accurately as possible.

We need to select a _______________. It must fit on your paper but it must be large enough to show some accuracy. I will suggest you use _____________________. {Always state your scale when making scale diagrams to graphically solve vector problems.}

The ship will end up where the last head of the last vector ends up. You can then use your ruler and the scale to determine the magnitude of its displacement and a protractor to determine its direction.

Lets try one more: 

A plane travels at 470 km/h in still air (no wind). The plane travels due north but is pushed sideways by an 85 km/h wind coming from 56o N of E. What is the resultant velocity of the plane?


Now Try These.

1. A boat travels at 150 m due east. It then turns to a heading of 34o S of E for another 240 m. What is the resultant displacement of the boat?

2. An airplane can travel at 450 km/h in still air. The plane heads due south but is deflected off course by a 75 km/h wind coming from the northeast. What is the resultant velocity of the plane?

3. A dog runs the following vectors:

a. 120 m due west

b. Then turns and runs 320 m due south

c. Then turns and runs for 275m in a direction of 32o S of E.

What is the resultant displacement of the dog?

Go on to complete Vector Problems – Graphing Method worksheet
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This vector has a direction of ___________________. 





Or it can also have a direction of ________________.





Why?
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Vector = 24 km bearing __________
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15 m due W





35 N due E





Scale:  _________________
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