5.8.1 Components of Vectors (Spring 2017)-s17 May 8, 2017

Before we begin, are there any questions from last day's work?
5.7.30r5.7.4 (d

Today's Learning Goal(s):

By the end of the class, | will be able to:

a) use trig ratios to determine the horizontal and/or vertical
component(s)of a vector.
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5.8.1: Let the Force be with You e ﬂﬂ%: = /13
Every vectnr%?‘b, can be broken down into two parts:
« One vector with magnitude in the x-direction (e.qg., Eread ‘F sub x")

« One vector with magnitude in the y-direction (e.qg., }_f read “F sub y")
Note that E and }_7‘: may be either positive or negative (based on its direction from the origin),

but the magnitude (or length) of the vector is always positive. _—
Warm up: d

Draw and label the vectors. The tail of each vector should be at the origin.
Complete the information in the table.

x-component and y-component and

vector its magnitude its magnitude A
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A common use of vectors involves forces.

Part A - The Billiard Ball
1. Suppose you hit a billiard ball with a force of 6 Newtons (N) and direction of E40°N.

+ Draw a diagram for this force vector using a

scale 1 cm=2N.
XY Scm ‘N
+ Label the vector F =6 N.
Include the angle in your vector diagram.
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2. Label the two components, }_7;: and }_7:., forthe force vector, F.

3. Circle the correct trigonometric ratio to calculate the 17;: component of the vector representing the
force of the billiard ball.
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4. Use the trigonometric ratio selected in #3 to determine the horizontal component of the force.
Show all of your work and include correct units. (Round td decimal places)

F= b cosyo’
= 45962

OThe horizontal force applied to the billiard ball is q S. ?6 N.

5. What other trigonometric ratio could you have used to determine the Ecomponent?
24N ] . ? F
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8. Circlethe correct trigonometric ratio to calculate the Ecomponent of the vector representing the
force of the billiard ball.

o B . 6 F,
sin 40°=— B) sin 4U°=? C) cosd40°=— D) cos40°=

21 o

7. Use the trigonometric ratio selected in #6 to determine the magnitude of the vertical component.
Show all of your work and include correct units. (Round t8 decimal places).

f’a =g SinYo
130%1
=335 N

OThe vertical force applied to the billiard ball is 5,&5 1 N.

8. What other trigonometric ratio could you have used to determine the 1?1 component?

Pl Cosg:gl 4(,4«()’:—5—”‘71&4517:%

9. Show work to verify that this ratio will produce the same result.
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Part B - “Forcing” you to cut the lawn
A lawn mower is pushed with a force of 1200 N directed along its handle.
The angle with the ground made by the handle is 50°.

a) Construct a scale diagram to represent this scenario.
Provide a scale for your diagram.

b) Use your knowledge of trigonometric ratios to
calculate the vertical and horizontal components
of the force required for the lawn mower
to maintain a constant velocity.

Show your work.

\ =
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= 723451

=F2UTN =033

=9(1.253 "
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Part C — NetForce

Py
[Qo0

Fy=mm

Finding the net force, [or resulting force (or resultant,i]] on an object depends on several separate forces

acting on the same object.

Two people each pull a rope that is connected to a boat. Andy\%l pulls with a force of 450 N at an angle

of 70° from the horizontal. Billy%37= pulls from the other side of the boat with a force of 670 N 50° from the
horizontal. Determine the net force on the boat. (Note: The bearings are 020° and 140° respectively.)

Hint: construct a diagram with the boat at the origin. - ) .
,Zf = Y50 c05%° ﬂn-“{ﬂ) sin¥o
X .
2(53.2090 =422 . 5t1C
=Z(53.900 N =Y72.762 N

I?,(: 630 co55b 33 = —(J05in 5

230617 2 -S13.a44%

X d.‘r\e_%/-fm = l()o"’w v

<. reckim

e + e 4,8
=153.909 4 {30,663 ‘;b(/a\g.ﬂ% -513.2Y0
= S84.51% < - 90,338

Z_53.250 N

S&Y.53%
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- 4 10.39%
- \R\- 584.577
R Z $91.S4N

4_%&\ 90.3R¥
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Answer: 591.524 N, at an angle of 8.79° below the horizontal (or E8.79°S, or bearing 098.79° )
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