Ve

Physics 120 — Exam A2
March 4%, 2002

This exan consist of 10 problerts that are worth 10 points each for a toial of 100 points. Please check
that you have all of the questions.
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l. A 500 kg sack of coal 15 dropped on a8 2000 kg mailroad flatcar that was imitially moving at 3.0 més.
Aftex the sacks rests on the flalcar, find the speed of the Hatear in mis:
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2. Two identical blocks in the: Ggure are released simulisneously from rest on & fictionless inclined
plane. A starls at the top, and B stans halfway down. Lfthe time it takes to reach the bottorn of the
ramp 1= t, for block A and t for block B. Then t,/% 15:
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3. An BUO.0 N passenger it A ¢ar presses egainst the car door with a 200.0 N force when the car makes a
teft tuen w130 mv's {assume circle motion). The faulty door will pop open under a force of $00.0 N,
Find the least speed {in ms) for which the man is thrown owt of the car for the same madius mm.
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4. A dog has pulled a 100 N crate up a frictionless & = 30° slope 1o & vertical height of 5 m. Find the
work done by the dog {in Joules).
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5. The system shown has two blocks that bave the same weight, W. The blocks rewiain at test. Find the

force of friction on the block on the ramp in Newtons, The pulley is frictionless. W =20N. a=3m
bt 4 m
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8. A 2100.0 kg demalition ball swings at the end of 8 15.0 m cable on the arc of a vertical circle. At the
lowest pivint of the swing, the ball is moving at & spesd of 7.60 m/s. Find the tension (in kiloMewtons)
in the cable.
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7. Inan avlomatic clothes drier, a8 hollow cylinder moves the clothes on a vertical circle (tadios = 10,32
m). The applianee 15 designed so that the clothes tumble gendy ae they dry. This means that when a
pigce: of clothing rwaches an angle & above the horizontal, it loses contact with the wall of the cylinder
ardl falls onte the clothes below, Find the number of revolutions per second that the cylinder should

make in order that the clothes lose coniacl with*ﬂr: wall when 6= T0°,
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E. A basketball {m = 0.60 kg) is dropped fom rest. Just before striking the floor, the magnitude of (he
basketball's momentum is 3.1 kg m's. Find the height {in meters) from which the basketball was
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4. A projectile of mass 0.730 kg is shot straight up with an initial speed of 18.0 mds. [ the projectile
i5cs bo a maximum height of only 11.8 m, find the magnitude of the average force (in Wewilons) doe to
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10. Maszses m| and m2 are connected by a magsless sring of fxed length that gocs over 8 massless
tncuonless pulley. As massmd falls due to gravity, m2 pulls mass ml across the table. The coefficient
of kinetic friction between w1 and the Gble 15 g, Find the icosion (in Wewtons) in the sing, Assumc
ml=m2=20kg and p, = 0.16 :
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