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For questions 1 through 3 fill in the square next to all correct answers. A given problem may have more than
one correct answer. Each correctly bubbled answer will receive two points. There are 5 correct answers in this
section and only the first 5 filled in answers will be graded. There is no partial credit.

1. Horses can move at distinct different speeds based on which p’Lttem their four legs strike the ground. An
average horse can "walk" at about 32 furlongs per hour and "trot" at about double that. If a horse's
"canter" (also known as a lope) speed is 3 times faster than its walking speed, how many meters per second
does the horse travel at a canter? (hint: 1 furlong = 660 ft, 12in = 1 ft, 1 in = 2.54 cm)?
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2. Which of the following quantities are vectors?

0 (a) Distance a horse can travel in a day.
# (b) Velocity of a horse.

O (¢) Maximum speed of a horse.

0 (d) Length of a horse from teeth to tail.
¥ (¢) Position of a horse relative to its barn.

3. Three young horses (Annie, Bronco, and Clyde) race 2 4 6 8
back to their barn along the x-axis, all arriving at the £(s)
barn at the same instant in time (tr = 8 s). Their mo- A
tions are represented by the lines on the graph. Which o Annie

rd

of the following statements are true?

O (a) Annie's (instantancous) top speed is the larg- Bronco

est of the three horses.
f (b) Clyde and Bronco started the race the same
distance away from the barn. —4
¥ (c) Annie and Bronco both have zero average vy (E)
acceletation between 0 and 8 seconds. $
0 (d) Bronco has an average speed of zero m/s over the 8 seconds.
O (e) Annie finishes the race travelling in the positive x direction.
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4. (9 points) Dasher, the fourth sibling of Annie, Bronco, and Clyde, travels from a location 1100 meters East
and 2300 meters South of their barn, to a location 3000 m from the barn at an angle 25 degrees North of

West. The trip took 21 minutes.

N
a) Draw a physical representation for this situation.
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b) What was Dasher's average velocity over this time?
A B-T B <-4, 11685-< 100, -2300> N
£ £0 sec
5 @ (7 i

Sl
\
z|
|

Usy = {-303, L3> "%

¢) What was Dasher's average speed over this time?

\F—M‘ - %.o}?—rﬁ.ﬂ)‘? % = .15 s
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5. (7 points) Zephyr, the mother of Annie, Bronco, Clyde, and Dasher, starts from rest and accelerates for 416
seconds at a constant rate in the positive x-direction. Zephyr travels a total of 1.911 km during this time.

a) What is Zephyr's final speed?
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b) Use the known values sensemaking technique to determine if this is a possible top speed for a horse. (A
horse's "

gallop" speed 1s about twice that of its "canter" speed) Make sure to compare your expectation for
the answer with your found answer.
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