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1) A ball with mass m, = 2 kg is thrown horizontally, off the top of a mountain at a height
h =100 m above the ground, with an initial velocity v = 20 m/s. The ball lands in a box
with mass m, = 4 kg on the ground in an inelastic collision, The vertical component of the
ball’s velocity is absorbed by cushioning in the box, but the box slides horizontally, with

uniform deceleration over a distance d = 10 m until stopped.
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a) How long is the ball in the air?
b) How far does the ball trave] horizontally in the air?
c is_the kinetic of the ball as it hits t ox?

d) What is the coefficient of friction of the box with the sround?

A hrV.gt* t= o ={4ss
Ly g-v< - Fea

o) Eerghs Vmot - [tuoo J |

QL) noJ e Q-ﬂ.ArHL)‘U"
\/L<M\+“1LU')L:/1 (r+n)gd
[ZEXEN




MAY. 16. 2003 1:44FM U. €. PHYSICS NO. 8617 P 2

2) A mass m = 50 kg is placed at the end of a massless rod (of length L = 2 m). The rod is
supported by a massless cable (extending from the wall, connected at the end of the

rod, and at an angle of 30° to the horizontal) and by a pivot point (at the wall).

4) What is the jon in the cable?
What is the maenitude direction of the e exerte e wall on the rod at t

pivot point?

en and the ma ¥ings into the wall, and then i

t=0.1s. whatis the force exerted by the wall on the mass?
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3) Two masses my = 20 kg and m, = 30 kg are suspended by a massless rope. The rope
lies over a pulley disk with mass m_ = 25 kg (uniformly distributed) and

radius r = 15 cm. Initially the masses are separated by a vertical distance d = 2 m, with

&

the heavier mass higher.
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M,
s the masses are released. what a ions in the rope : i e tw
masses?
b) How long does it t or the masses t 8 same vertical hejght?
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4) A mass m = 10 kg is positioned against the inside wall of a rotating cylinder with radius

r = 2 m. The coefficient of friction between the cylinder and the mass is u = 0.1,

a) H any rotations per sec minimum st the ¢vlin make to kee oy

fallin the sid the cylinder?

b} What is the ratio of the force on the mass under conditions of part () to the usual force

used by a person to support the mass?
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5) A very large diameter water tank is filled with water to a depth d = 10 m. The tank has a
hole in the side at a height h = 5 m with diameter d, = 1 cm.

a) What ig that flows out of the hole in a time ?
b) Ho m the base of the wat ¢ stre water from the hole hit th
ground?
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6) An ice cube with mass m = 100 g is at a temperature T,,= 0 °C and held on a cloth in a

person’s hand in a room at 0 °C. The contact area between the surface of the ice cube and
person’s hand is A =25 em® The thermal conductivity of the cloth is k = 1 W/m/K and its

thickness is t = 0.1 cm. The person’s temperature is constant at T, = 37 °C.

a) How long does it take the ice cube to melt?
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7) One mole of an ideal gas at a pressure P = 2 atmospheres and temperature T = 100K is

compressed from its initial volume, to one-third of that volume, at constant pressure.
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a) What is the new temperature of the gas?

hat is the work done ega ing the ¢ sion?

¢) What is the heat energy input durine the compr:

d) What is the change in entropy of the gas?

v , o
U N Y
& W pA = P(VA-V): L PY,

“ﬂ:'ﬂﬂ:kzgo/ﬂ
- r

= A Q, DT




MAY. 16,2003 1:45PM U. €. PHYSICS NO. 8617 P 8

8) In step (a — b) of a thermodynamic process, one mole of an ideal gas undergoes an

isothermal expansion at temperature T, = 300K with work done W, =2x 10° J. In

step (b - ¢), the gas undergoes an adiabatic expansion in which the work done is

W,=15x10°J.
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a) What is the heat energy added to the gas in step (a —b)?
b) What is the new temperature after step (b ~c¢)?

c) If steps (a —b), and then (b - c) are the first two parts of a Carnot cycle, draw the cycle

in the figure; what is the efficiency of the cycle?
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