MCV 4U - 7.2 (Vector Addition) April 26, 2017

| will be able to solve problems
involving vector addition.

Tugboats

Action: 1. Class Examples
2. Practice on page 290

Consolidation: Exit Question
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Paper Toss (5 trials)

For this investigation we are going to need to
ignore gravity to keep things 2 dimensional.

We need a paper ball thrower.

We need an impact marker.

We two measurers.

We need four teams of mathematicians.

The goal: determine the speed at which the

thrower throws the ball (pretend we exist in
2 dimensions)
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Paper Toss Part 2

Now we will go outside and do it again.
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Minds ©n

Suppose that a cargo ship has a mechanical
failure and must be towed into port by 2
tugboats.

1. Draw a picture (or pictures) of what this

might look like. T
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Suppose that a cargo ship has a mechanical
failure and must be towed into port by 2
tugboats.

1. Draw a picture (or pictures) of what this
might look like. TJ_

5

T7

2. Now, suppose you're given this additional
information: the tugboats are pulling at an angle of
32° to each other. Can you add to your picture or
draw a new picture to show what direction you think
the cargo ship will travel?

3. Suppose you're told that one tugboat pulls with a
force of 42 N and the other pulls with a force of 62 N.
Can you find the force and direction that the cargo
ship is moving in?

u’ﬁ

320

62 N
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Betion
6.2 Vector Addition

When we are presented with vectors that are working together (or
against each other), we have to find ways to combine these vectors
into a single vector that shows the outcome. This is called the
RESULTANT vector. We can find the resultant vector in one of two
ways:
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1. The Parallelogram Law for Vector Addition

-]

To determine the sum of the two vectors & and b, complete the parallelogran
formed by these two vectors when placed tail to tail. Their sum is the vector
AD, the diagonal of the constructed parallelogram,

—

i +b=AB+ BD = AD,

formed by vectors @, b and @ + b. It is important to rmtc

s means that the magmludu of the sum @ + b is ]c,ss
ed magmludcs of d a and b. The magnitude of @ + b is
equal to the sum of the magnitudes of @ and b only when these three vectors lie
in the same direction.
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Example 1: Given vectors d and b such that the angle between
the two vectors is 60°, |a| = 3 and |5| = 2, determine |EE + F|
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2. The Triangle Law for Vector Addition

Triangle Law of Addition

=)
ol

<)

q A a B
In the did;__,l am, the sum of the vectors @ and b, @ + b, is found by translating the tail
of vector b to the head of vector a. This could also have been done by tmnslatlng_D da so

that its tail was at the head of E:r In either case, the sum of the vectors @ and E;l 18 AC
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Example 2: Use the three vectors below to

—

sketcha—-b+c¢
x 1 -
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What can you conclude about how to find the

difference between vectors?
The Difference of Two Vectors, @ — b

b

Y

al
i)

al
1

al

In the diagram above, the dltferenue between vectors d@ and b is found by
adding the opposite vector btod using the triangle law of addition.

Annther way to think about @ — b is to arrange the vectors tail to tail. In this
case, @ — b is the vector that must be added to b to get @. This is illustrated in
the following diagram. Using the vectors above, the difference vector is the
same as the one produced by adding the opposite.

ol

ol
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Example 3: An airplane heads due south at a speed of
300 km/h and meets a wmt 100
km/h. What is the resultant velouty of the alrplane?
(relative to the ground).

M

13
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Consolidotion

Representing a single vector as a combination of vectors
In the rectangular box shown below, OA =3.0C =b,and OD = C.

G F
E
Dg
|l c B
b
— >
o -~ A

Express each of the following vectors in terms of @, 3 and .
a. BC b. GF c. OB d. AC e. BG f. OF

15
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Consolidotion

Homework 1s on page 290-292

EX1Y QOESTION

page 291 #7
Complete on your own, then check with a partner.
I can clarify any arguments!

16
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