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Fan Carts: Forces and Motion

!n the ﬁ.rst unit, we analyzed interactions between objects and the forces that arise from the
mteractl.ons. [n the second unit, we learned to describe motion. In this unit, we are going to make
connections between the forces on a system and the motion of the system. Let’s begin by looking at
the forces on three fan carts and their motions. Assume friction is negligible.

1. A fan cartis on a horizontal track and the = Position vs. Time for a fan cart that is off
fan stays off. I gave the fan cart a quick push ' |
to the right. I let go around 1.2 s, let it coast, 10 — —
and then caught it around 2.3 s. o —}—t+—T— 1/’/'. =

For the time interval fromt=1.2stot=2.3s:
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a. Sketch an interaction diagram for the fan

cart. (Remember: object names in ovals, ©
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colored lines for each interaction with labels, o2 e 5 2

dashed circle around the object of interest.) E @ Yiwe (s)
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b. Sketch a force diagram for this fan cart.
(Remember- choose object model for the system, draw a forcd vector for every force exerted on the
system by the environment, make lengths qualitatively corregt as much as possible.)
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¢. Consider the shape of the position-time graph for this time interval. What motion model do you
think is a reasonable simplification of the motion (constant velocity or constant acceleration). Justify
witha fact. T dodecaing hod fast an sbject is monvg, lsvic at +ha slope. of
the [os Fon-Kme. czpupl,.,%sbpc 1§ Ha vesaty. Stna Inthis Caae, Hnt Slope
15 constant, tha velochy maet be CONStant. Therefive, the constant veliuly raodel
d. Describe the motion in words for this time interval. s veasonable
7o “describe the motion” of a moving object in words, first state the direction it is moving and then
describe its speed. Examples: “It is moving in the positive direction with increasing speed.” "It is
moving in the negative direction with constant speed.”
v Lan carf 1s movirg in +¥he posihive darechin wWith constant Speed.
P ¢ Sketch a motion diagram for this time interval.
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rt that is on for a ime interval
2. A fan cart is on a horizontal track and the fan g —orepns for a fan = | -
isoffatt = 0 s. Around 5.45 s the fan started 10 — |
turning, and it reached its steady rotating speed <
around 5.7 s. I caught it around 7.0 s. g ]
i
For the time interval fromt=5.7stot=7.0s: 02
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a. Sketch an interaction diagram for the fan
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c. Consider the shape of the graphs for this time interval. What motion model do you think is a

reasonable simplification of the motion (constant velocity or constant acceleration)? Justify with a

fact.
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has acerstant Slope, ard Slope (§a v+ graphis %‘é . Thiretoce,
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(¢asonable.

d Describe the motion in words for this time interval.

The fan cad is MO\/ir% i~ Hhe posihve Aareehmm with 'zhc,mas'mé, Speed.

e. Sketch a motion diag%ram for this time interval.

i _\7 ,\2 _\71 xz IY\(‘/‘C&AH\O{ SPﬁw% g( dﬂ‘fﬁ
i ! 0—-———"""""""_’» ‘ ' 'y
] Gy — INCALAD G |€4<5n\ V aybiwS

b'\? Po‘lm’s g ?)H’

J




3. I turned the fan cart from #2 around so the fan
was facing the other way. I gave the cart a quick
push to the right while the fan was off, so the fan
cart was already moving at 0.8s. Around 1.3 s
the fan started turning, and it reached its steady

rotating speed around 1.6 s. I caught the fan cart
around 2.3 s.

For the time interval fromt=1.6sto
t=2.3s:

a. Sketch an interaction diagram for the fan cart.

(If it is the same as your diagram in #2, you do
not need to draw it again.)

T \s Hhe Same!

b. Sketch a force diagram for this fan cart.
S

F"‘TMMW

—

FCIJ\ror\ =

Furco# Feam«\ o~ Fzacarl

Graphs for a fan cart that is on for a time |
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¢. Consider the shape of the graphs for this time interval. What motion model do you think 1s a

reasonable simplification of the motion (constant velocity or constant acceleration). Justity with a

fact.

d._ Describe the motion in words for this time interva

The fan cad is MoVirg inthe

¢ Sketch a motion diagram for this time interval.
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