Physics 220 - Exam #2 fuswee
March 67, 2001 HE-%

This exam consist of 12 problems that are wonth 5 points each for a tolal of 60 poants. Please
check that you have all of the questions.
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Mass of the Earth = 598 » 107 kg
Radius of the Earth = 6,38 x 10" m
Mass of the Mars = 6.43 x 10" kg
Radius of the Mars = 3.37 x 10 m
g = -5.8 m/st



1. Twp identical blocks in the figure are released simultaneouwsty from rest an a (rict onless
inclined plane. They slide down the plane, then continue meving along 8 horizontal fnctionless
surface, A starls at the top, and B stans hatfway down, Compare the kineric encrey (K,
peteniial energy (L), and the total encrpy (E = PE

+ KE) al the instant & reaches ihe bottom of the &

Fnelme.
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2. The law of conservarion of momenum applies w4 sysiemn af colliding objects anly if:
[ __
| 110 The net extemnal force is zero aps F ol

{2} There is no change in kinelic cergy of the systerm

3] There is no intemal encrgy eelease

(41 The collisions are atl elastic

(3} The coflisjons are all inelasic

(6] This law never applies t 4 systern of objects.



3. A particle moves along the x-axis. Its momentam is graphed below as a funetlion of tme.
Rank the numbered regions aceording 10 the magnitude of the force acting on the particle, least
10 greatest.
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4. A skier surts from rest at (he top of a smooth frictionless incline (inclined at 20.0 degrees) of
height 2C.0m. Al the bottom of the incline, the skier encounters a horizontal reugh surface
where the coellicient of friction between the skis and the snow is 0.21. How far does the skier
travel am the honzontal surface before coming t rest?
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3. Calculate the final velocity (im mdsyof a 110 kg fombal] player ipitielly running at 8.0 més
who collides head oo with a padded goafpost and experiences a backward force of 1.76 x 10°N
For 550 %107 seconds. '
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B A 2 kg block of granite was given an itieial velocuy of 4.0 mvs but becanse of friction
(herwieen the granme and the floor) came to rest in 20 m, What is 1he magniude of the Tnctional
force (in Newtons) berween the granite and the floor?
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7. A 200 1b student on a retating Fermis wheel has an apparent wetght of 125 Lbs at the highes
point. What is the swdent’s apparent weight at the lowest point?
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8. Consider the arangement shown in which two air track gliders are connected by strings to the
end of the wrack on the left and 1o 3 hanging mass via a pulley on the right. No (ficlikog 15 present
in the system. As configured. the system remains at rest. Compare the values of T1, T2 and T3
ta the weight af the hanging block. W1, and 1o each other.
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9. A S0C kg boy runs al a speed of 10,0 m/s and jumps into a cart that is indtially al rest. If the

speed of the cart wilh the boy on it is 2 .50 mJs, what i3 the mass of the can?
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10y, A rock mass of 2.000 x 107 kg resis on an incline. The coeliicient of static friction betwaen
the rock mass and the incline is 0.433, For what angle (in degrees} of the inclination {of the
e line} will the rock mass just begin to ship?
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the rock mass will never slip,
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I1. Twa boxes are connected (o each other as shown. The system is released from rest und the
1.00 kg box falls throngh a distance of 1.00 meter. The surface of the table i= ectionless. What
t5 the kinetic energy of box B just before it reaches the loor?
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