Adding Vectors
(continued)

3. Pythagorean Method
e used for perpendicular vectors (i.e. vectors form a right triangle)

e use the Pythagorean Theorem (R = VX? + Y?2) to find the magnitude of the
resultant

e solve for direction using trig

Example: A block of wood sits on a desk. Student A pushes it with 10.0 N north and
Student B pushes with 20.0 N west. What is the total force exerted on the block?
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Example: A sailboat travels 230 km [E] and then 340 km [N]. Wﬁat is therestltant ™
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Background: Vector Components

Any vector directed in two dimensions can be thought of as having an influence in
two different directions. That is, it can be thought of as having two parts. Each part of
a two-dimensional vector is known as a
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Northwest vectors have a northward and westward part.
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An upward and rightward vector has an upward and rightward part.
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For example: Vector A

y A AX + Ay = A
A g A pull upon Fido's chain in an upward and a
" rightward direction exerts two separate influences
P A, \fﬁf*‘\fﬂl(\;)mmm AiuupnnFldo - an upward and a rightward influence.
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‘Ax X The force exerted at the angle is equal to the wector
\roov2omiad (ﬂmmﬁ sum of the two individual forces.
The two components of a vector are | ﬂd@) ez ,JI of each other. A change in
one component does NC affect the other component.

While the change in one of the components will alter the magnitude of the resultant, it
does not alter the magnitude of the other component.
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component will affect the horizontalmoton of the object towhich this force is applied.
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The resultingmotion of 2 plane in the presence of a wind is dependent upon the velodity of the crosswind..
An alteration of the wind velocity affects the resul ingmotion but does NOT affect the velodity
atwhich the plane fliesnorthward. Peqaadmllaxmpamtsdmhm are mdependent of each other.
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« Ex: A student in a canoe is trying to cross a 45 m wide river that flows due East at 2.0 m/s. The student can
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¢ paddle at 3.2 m/§
y -+ a. If he points due North and paddles how long will it take him to cross the river?
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b. What is his total velocity relative to his startmg pomt in part a?
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d. How long will it take him to crgis the river at this heading?
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