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Problems will have partial credit. Show all work. Style, neatness, organization, and
arrangement are important. Problems will be graded based on whether pictures, coordinate systems, free
body diagrams, and basic equations are present. Do not do calculations in your head (unless you plan on
turning it in t00).

Multiple choice questions may have partial credit. Show work for them if at all possible.

1. A car can negotiate a level curve at 25 my/s. If the radius of curvature is halved, how fast can

the car safety go? v
a .7 m/s Oy = —\'i
T b)25m/s ) \
C) 354 m/s — (0 ?035 ¢ R &VO()S \o.\ "7. IT\*{V\ vV wusk Aldf I"] IZ
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2. A car rounding a racetrack at constant speed has
a) non-zero radial and tangential components of acceleration
ero radial and non-zero tangential components of acceleration 7
(! c) gon-zero radial and zero tangential components of acceleration
d) zero acceleration

3. At the top of a ferris wheel revolving at constant speed, the net force on a passenger is

a) sideways
b) up T
ke

4. At the bottom of a ferris wheel revolving at constant speed, the net force on a passenger is
a) sideways -
F-\'o“
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5. Two balls are projected off a cliff. One is thrown horizontally, the other is released from rest
and falls vertically. Which of the following statements is true? s 0,
a) The ball that falls vertically hits the ground first. ; N
b) The ball that is projected horizontally hits the ground first. ! ‘
! C) %oth balls hot the ground at the same time.
d) We cannot determine whioch ball hits the ground first unless we know the speed at
which the first ball was projected horizontally
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6. A ball is thrown upward with an initial velocity of 10 m/s. How long will it take to reach its

maximum height?  Qa o qetnc vo uilew VL3O
a)1.02s T AT * \J%ELS 2 \)"‘t* G‘A{
b) 05T s - -
¢) 1.42's O = lo +(aedt

d)2.84s 4=\

7. A person standing at the edge of a cliff throws one ball straight up and another ball straight down at
the same initial speed. Neglecting air resistance, the ball to hit the ground below the cliff with the
greater speed is the one initially thrown )
a) upward é‘ ‘
b) downward i \
[c) neither of the above | 3 f

8. You are throwing a ball straight up in the air. At the highest point, the ball's
a) velocity and acceleration are zero.
b) velocity is nonzero but its acceleration is zero
cceleration is nonzero, but its velocity is zero
d) velocity and acceleretion are both nonzero

9. A package is dropped from a plane flying at constant velocity parallel to the ground. The package
will:

a) fall behind the plane Neﬁ\ec’\*‘ S fﬁ\$&c~"‘ce

b) \remain directly below the plane until hitting the ground av ¥

¢) move ahead of the plane

d) it depends on the speed of the plane
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10. Elevator Problems

Two main forces act on an elevator that moves up and down in an elevator shaft: the upward
tension force T and the downward weight W. In the following situations, indicate which force has a
greater magnitude or whether they are the same. (That is, write in T>W, T=W, or T<W)

A

T

W

~ ~ N~ X
-~ 9/_

Ma,= T- W

a) The elevator hangs at rest on tC};e ground floor. T: V\]
Q=

b) The elevator's upward speed continually increases. T 7 \'\\

a
¢) The elevator moves up at constant speed. T = \A
a=0
d) The elevators upward speed continually decreases T \,\)
as it approaches the top floor. 4

o

e) After a stop at the top, the elevator's downward speed —

continually increases for a short time. | ¢ N
a &

f) The elevator moves down at constant speed. T = \/Q
a=0

g) The elevator's downward speed decreases as it
approaches the ground floor. T V\S
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11. The box shown below is being dragged a distance L across a rough floor by application of a force F
at an angle of 6 with respect to the horizontal. The coefficient of kinetic friction is pg. The mass of the
box is m. (The box remains in contact with the floor).

a) How many forces act upon the block?

L.l,

—&‘/\
b) Draw a free body diagram for the block and indicate the direction of each force.
— \
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o

¢) For each force, give the amount of work done by that force on the block as it slides across the floor.
Express answers interms of m, L, F, 6, pand g.

N =z Mci-- T—'s\v\lS
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12. A projectile is shot from the edge of a cliff 125 m above ground level with an initial speed
of 65 m/s at an angle of 37° from the horizontal, as shown in the figure.

a) Determine the range X of the projectile as measured from the base of the cliff.

b) Determine the velocity vector at the instant just before the projectile hits the ground.

The solution should be continued onto the next page. There’s no need to try to cram it into the
limited space below.




SP211.1126
30 Sept 2009

N 2
JVanhoy XY = ¥, X \leﬁ{ X zqg’t

X,=©

\/9*: 6S ces —fﬂb - 518

O‘)("'O
X (1) = S\OQ’{L

In?‘\s Tuvw) When ‘)10

1 R
‘-SH’S; I,SO*V& '{ * ZQ\&‘:

W= 129
\I“j: 953}"\3?’»: 3‘1.\
4,z -8

W=

2
%m = |25 + [Nt A lz(““”t

. 125 4 301 ~48t
Do -4ty 3R BB

- 2 (-4)
+ = -3, ¥ 634 ‘% | (e.q
x = & (en) T R
= S4Yo ™
V,HS= Ve + Qx+‘ \th&\) - “’3*— Q‘d{
\187~; g‘lq \la"s: gq'\
a,: © a, * —q'qu%)-é
— - . + ~1
VoY = <S4 Yy 391

At t=10.4 sec

R T G
\lx q "

u, = 240+ e e
!
b "QZ.% N\)s




SP211.1126
30 Sept 2009
JVanhoy

13. Two masses are sliding on the double incline shown below. The masses are connected by a
lightweight rope which passes over an ideal pulley. Block 1 is moving downhill while block 2 is
moving uphill. The masses are m; = 100 kg and m, = 50 kg. The coefficient of friction between each
block and the surface is p = 0.4.

Find the acceleration of the masses.
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