Physics 141 Name:

06/14/2010
Exam 1 (105 pts)

Multiple Choice (3 pts each, 15 pts total)

1. An object has a velocity directed to the right, and an acceleration directed to the left.
Which of the following are true?
a. The position of the object is not changing in time.
b. The position of the object is increasing to the left with time, and its speed is
increasing.
c. The position of the object is increasing to the right with time, and its speed is
. increasing.
(:1; 'The position of the object is increasing to the right with time, and its speed is
“decreasing.

2. Two identical stones are dropped from a tall building, one after the other. While both
stones are falling, what will happen to the vertical distance between the them?
Assume air resistance is negligible.

(ﬂ a., It will increase.
. It will remain the same.

c. It will decrease.
d. It will first increase and then decrease.

3. A battle ship simultaneously fires two shells at enemy ships. If the shells follow the
trajectories shown below, which ship will be hit first?
_a. A
(’.f"?; /’s B
c. Both at the same time.
d. Need more information.
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4. An object is held in place by friction on an inclined surface. The angle of inclination
is increased until the object begins to slide. If the surface is kept at this angle, the

object
a._ Slows down.
b, “Speeds up.

c. Moves at uniform speed.
d. None of the above.




5. If you jump out a plane, you will initially speed up as you fall downward. Eventually,
Eventually, due to air resistance, your velocity will become constant in time. After
this occurs, the magnitude of the force of wind resistance is

a. Much smaller than the force of gravity acting on you.
b _Slightly smaller than the force of gravity acting on you.
e Equal to the force of gravity acting on you.

d. Greater than the force of gravity acting on you.

Multiple Choice (5 pts each. 30 pts total)

6. The graph below shows position as a function of time for two trains running on
parallel tracks. Which is true?
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a. Attime tg, both trains have the same velocity.
b Both trains speed up the whole time.
~Both trains have the same velocity at some time before tg,
d Somewhere on the graph, both trains have the same acceleration.

7. A car accelerates from 4 m/s to 15 m/s at a rate of 3.0 m/s>.. How far does it travel
whi celerating?
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8. You walk 46 m to the north, then you turn 60 degrees to your right and walk another
45 m. How far are you from where you originally started?
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9. A ball is thrown straight upward from the ground with a velocity of 40 m/s. How
much time passes before the ball strikes the ground? - 't
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10. A satellite is in orbit around a planet. The orbital radius is 22 km and the 88 m/s
gravitational acceleration at this height is 3.5 m/s*>. What is the satellite’s orbital (
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I1. A 55 kg mass is connected to a nail on a frictionless table by a (massless) string of == = 50 W/ J
length 1.3 m. If the tension in the string is 51 N while the mass moves in uniform

circular motion on the table, how long does it take for the mass to make .5;16 N 2K
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Show all work clearly and justify all answers logically/mathematically.

1. (20 pts) A physics student attempts to push a 50 kg crate across the floor by exerting
300 N of force parallel to the floor.

a. (2.5 pts) If the crate remains stationary, what is the magnitude of the static
frictional force that is being exerted on the crate?

/'_Cs > 10 NV (,Mu \I'LL Lm,'h \s ‘;‘L L\&vmt/
M - . (/\/ wek qulnck) o=0 .

! /L %F
313_( ’gooh/}

b. (2.5 pts) The student then begins to push harder, with a force of 400 N, and
the crate still does not move. What is the magnitude of the static frictional
force being exerted on the crate?
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c. (5 pts) The crate finally begins to move when the student exerts 450 N of
force on the crate. What is the coefficient of static friction between the crate
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d. (5 pts) What 1s the acceleration of the crate if the coefﬁc1ent of kinetic friction
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e. (5pts) After 5 seconds of pushmg' the crate with a force of 450 N the student = 7 (,‘ “'l/ ¢

tires and allows the crate to slide to rest. How fai'ls the crate from its starting
pos}{lon‘? \,,(’0 3 v S+ Iyz{ Iy: b/k.f L v fed P«w"’x
Toek fud Yo Aishne b Ll whil weceleewkie [}

(55)* = KX M Py | N
N \‘?‘?: ‘L’{ﬁlt(;i;‘/c?t{—( )41%\}5&){(/0 G(,("ﬁiv \JC. 3#‘ va.c\, ({+) a‘) . H‘wa"(’

Lerl 5 hew o new alLlv UL (’?"‘/ \(e,

A== M6 = =], 9k "t \/\_Qa
"'*C Te M owmg T Py = /U& V* .
k flﬂ 3’ _)) AXZ, Cin ‘ﬂ( (—smo u“Sv\w? 7 ’t Lc SD W,{C( V\

A

2 7‘(‘?0 pts) A 10 kg hangs from a system of massless pulleys as shown. With what force § \/ 0 "t
must you pull to lift the mass with constant velocity? How does this compare with the‘ - e
weight of the mass? v Cy,,(/{i Qla}
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3. (15 pts) The figure below shows a conical pendulum. Its bob, whose mass m is 1.5 kg,
whirls around a horizontal circle at a constant speed v at the center of the cord whose
length L, measured to the center of the bob is 1.7 m. The cord makes an angle of 37
degrees with the vertical. As the bob swings around the circle, the cord sweeps out

the surface of a cone.

b. (5 pts) Find the period of the pendulum bob. L
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c. (Spts extra credit) Describe how you might use a comcal pendulum to 2‘
measure the local acceleration due to gravity. ;
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4. (10 pts) A quarterback throws a football to a wide receiver with a velocity of 20 m/s at
an angle of 45 degrees with respect to the horizontal.

a. (5 pts) How fast does a wide receiver have to run to catch the football if he
begins running the moment the ball is thrown and catches the ball at the same

height from which it was thrown? \
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b. (5 pts) How far does the wide receiver run before catching the ballr>
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5. (10 pts) Two blocks are connected over a pulley as shown below. The mass of block \/ Lak )
2 is 10 kg and the coefficient of kinetic friction is 0.20 and the angle of inclination is i 4\ l 4
30 degrees. Block 2 slides down the incline at constant speed. What is the mass of = (W/S
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