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1) A long wooden platform of length D and mass My foats on the surface of a poud. A sprinter of wass My
stands av the edge of the platform nearest to the shore. When the observer on the shore tires her starter's
pistol, the sprinter is to dash to the other end of the platform as rapidly as she can.

For the following, we'll assumne that the sprinter and the platform start at rest relative to the shore. there is
bt negligible friction and drag between the platform and the poud and the coetficients of kinetic and static
friction between the sprinter’s shoes and the platform are jip and p,, respectively.

e la) (5 points)  Explain. in terms of the physics involved. how this can be achieved. In particular,
widress issues like: Where does the force that propels the runmer come from? How 1s that force obtained?
Under what conditions will the sprinter have her greatest accelertion? What is the largest acceleration
she can have, and why? The graders will reward vou for providing (correct) detail, being concise,

s and clear.
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o Ih) (5 points)  We'll assume for the rest of this that the sprinter is ranning with the preatest ac-
coleration available to her. How fast

nd in what direction is the platform accelerating as she does
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2} An archer stands a distance D from her target. She aims her bow at an angle § above the horizontal and
shoots. The arrow strikes the target and sticks, making an angle ¢ with the horizontal, as shown.

Take ¢ and o to be positive ies (that is, gnitudes of angular defl

) and assume the arrow
starts its Hight at a height h above the ground. ..

® 2a) (10 points)  \With what speed did the arrow leave the how?

| | |
T T 1
€= =2
o A= gD Yo
24 es = %Soo s My a Ny \lg_Uo{;(ﬁ \/75' “VaSin g

A 3 . g
(20 V= Verme (2a) kgt () ,
Vo = Vose = oy = A2 22 Vo lmOTa
Sls: ‘fazjoé@ /VDS\ﬂQ{:V;S\ﬂe’<%\.tZ L D= Ja-,ua@’tz_
(7§
/J / /0‘3‘(1;2) & \ﬂD‘—‘, o - Vo Sin®
l,/
= Y/ 1
Cang =
L 49 __ —ane
AN = 2080

n g

2o+

(Il :sz/t NG+

Tang

Cownrae, Hae Srere) daa as'c
)

Al Q.
:f;x ward. “The ’rc(ce w a1 Sreten -

on AT

: 2 ) 2
X = Fo+ Vext vE "

o lo) (10 points)  How long will it take for the sprinter to reach the other end of the platform?
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o 1d) (5 poiuts)  How far will the sprinter have moved relative 1o the observer on the shore in this
fime?
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o le) (5 points)  How Gar will the platform have moved relarive to the observer on the shore in this
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 2b) (10 points)  How far above the ground did the arrow strike the target?
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® 2} {10 points) At the moment when the arrow was oriented along the horizontal dicection. how high

was it above the gronnd?
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3) A new ride at the Tragic Kingdom involves placing people in a cart of mass n that is free to slide (without
friction) along a semicircular rail of radius A. The rail. in turn, rotates about a vertical axis at a rate f
revolutions per unit time. We are interested in finding the angle (made with the vertical) to which the care

will rise when it reaches a stationary position relative to the rotating rail.

e 3a) (5 points)  Draw a free-hody diagram showing che forces that act on the cart.
e
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How fast would the cart have to be inoving to keep up with the rotating rail it it were
drawn on the dingram? (Hing - this part s o geometry problem, not dynamies)

o b1 (5 pomts)
oeated at the anple #
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o 3¢) (10 poiuts)  Will the cart accelerate? If so, in what direction and with what magnitude? [It may
help the grader if you also sketch the acceleration vector onto the diagram above].
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» 3d) (10 points)  We're ready - find rhe value of # at which the cart remains stationary relutive to the
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