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1. An object is traveling in a straight line along the y-axis where its position is given by:

x =(10m)cos 27t-13d—t
s

where x is in meters and t is in seconds. For one dimensional motion it is acceptable to use a
positive or negative sign to express the vector direction.

A. What is the position at t = 0.25 sec? (3 points) ‘
L =2 IOm cCos (Zﬁ'—}"'ol‘?{) = |Om Cos (%ra&) 2 ‘OM!

B. What is the velocity at t = 0.25 sec? (5 points) _
U= %—E = -(lO m)(z’ﬂ' _“%‘3-) s\n (ZW "%A -l:) = (ZOW '-‘—;—) S\ (2\'\"34- -0.251)

- {2emipn(Td) - M

C. What is the acceleration at t = 0.25 sec? (5 points)

Cd—l—f = —-QOT\ —'-;—)( 20 ‘%é> cag (Z’ﬁ "%‘i {) = (—40’\? z%)Co S(Z’ﬁ"‘?‘J - o.zs‘s)

Aoz )es (79) » TR

D. A train moves along a straight track according to the graph below. The train
(2 points):

¢

a =

1

position

a. speeds up the whole time

slows down the whole time
c. speeds up part of the time and slows down part of the time
d. moves at constant velocity

time
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3. (20 pts) An NFL punter kicks a football at angle of 55.0 degrees to horizontal. The ball

reaches a peak height of 20.0 meters above the ground. Assume he held the ball 1.00 meter
above the ground when he kicked it.

A. What is the y-component of the football’s initial velocity? (5 points)
2
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B. How long is the football in the air before it hits the ground? (5 points)
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C. Using the given angle, what is the x-component of the football’s initial velocity? (5 points)
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D. How far did the ba rave in the x-direction? (5 points)

g i S v s p
2= 0zt = (135%)Y3%s) =[53.9 m
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4. Two blocks connected by a cord passing over a massless, frictionless pulley are initially at
rest as shown. Static friction will not prevent the blocks from moving. The coefficient of
kinetic friction between m; and the horizontal surface, p, is 0.20.

m; = 50. kg and m, = 5.0 kg.

Free Body Diagram 1 Free Body Diagram 2

M‘a sin31°= 295N

A. Draw and label all forces on two free body diagrams used to represent the two blocks in
the above sketch. Apply N2L to write three force equations for this system. (5 points)

n - mgcs3l = n-3918= 0
mgsm 3 =T - £, = ma = 2958-T-4, = Boega
T - mzca = Mmoo = T-4908 = (S\'zc(»&

B. Calculate the friction force. (5 points)
h= 391 N

£ = Pen 2 620 (311N) =

C. What is the acceleration of the blocks? (5 points)
2450 - T - 182N = @oe@q = 21T0-T = (50%)&
T - ‘fclld = @h«a) G

DN = 55kq o

D. What is the tension in the connecting string? (5 points)

T= 490 + Eeg)(@) ~ AT0 +(SEg)(3 %)
. @ /
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4. At the beginning of a tether-ball game, a young child hits the ball so that it swings around and
the rope makes an angle of 35° with the vertical. If the rope is 2.7 m long and the ball has a mass
of 0.4 kg,

A. What is the tension in the string? (7 points) For full credit, you must draw a free body
diagram and label all forces.

Tcos 35 — M% O
. me . (0rogGeny - [4 |
T cos 35 oS ?5 8 M

B. How fast is the ball traveling? (5 points)
— — U"L °
|l swn 385 = m— r=2"Tm sn3B° = [ 58m

r 2 ;- —

v
4N s 35 = 2,140 '—Q‘\ h*a) 155w

kA
iz 106 > U'=\3-3M/s{

C. How long does it take to complete 1 revolution? (3 points)

27 20 (1.85w
o T . O o (3]

= - 3. 26w, =
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