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Exam 2 (March 25, 2003)
Please read the problems carefully and answer then in the space provided. Write on
the back of the page, if necessary. Show all your work. Partial credit will be given.

Peoblem 1 (14

I mechanical work is done (o body,the body must

(@) aecelerate.
() be i equii
€) not exertany force.

(@) have o fricton force exerted on it

Q>

A body moves n a region where the potential energy of the system U s a function of
coordinate 1 is given in Figure A. The force on the body i given in Figure B by curve

u F

Figure A Figure B
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Fastforward: You graduate and use your degeee i omedical engincering (o found the
el of palcontologic

extinetspecies and past geologieal periods from fossl emains. One o your graduate
students makes that obser ation that of the many bipedal (sble 0 walk on two bind legs)
dinosaurs that existed lonz ago,al of those with long necks also had long ais. You look at
your student and say, "AR! Bu, of course! Let me explain fo you why this s S0

Bifly explain, using physics opis we have covered recently, why o ipedal dinasaur vith
along neck and tail might have a survival advantage over onc with a long neck and no til.
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Peoblem § 17 pts):

“Tw identical masss are hung o siringsof th same length. One mass i released from
height b= 0.2 meters above s free-hanging position and srikes the second mass. The two
masses sick fogether when they collide and move off. To what height H do he (o masses
Fiscafter the collision? (Assume the helghts are measured with respect (0 (he relevant
conter of masses. Thatis to say, do not worry about the size of the balls relatve o the
height measurements)
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Problem 6 (18 pts

v
The brothers of the [uiksr Toplay fraternity recently decided to create an outdoor study
center on the second floor deck of their fraternity house. Of course, the first thing such a
study center needs is a hot tub! So, the brothers bought a hot tub with a mass of 200 kg and
pulled it up u 45 degree ramp to the second floor deck which is 5 m above the ground. The
coefficient of kinetic friction of the tub on the ramp surface was =0.1.

) What s the tofal work done by the boys as they pulled the hot tub up the ramp,
assuming the twb was pulled up slowly with constant velocity?
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One of the brothers, Pervis Pinhead, was taking physics 121 at the time. He told his
brothers that they would have (0 do less work if they moved the hot tub up in less time.
Let's sce if this s true.

b) How much mechanical work would the brothers have done on the hot th if they moved
it up the ramp with a constant acceleration of 0 m/s*?
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