PHY 321 Homework Set 4

1. [5 pts] A beaker filled with water is placed on a scale, as shown. With the beaker and
water, the dial of the scale is adjusted so that the scale reads zero. No adjustments
to the dial are made during the subsequent actions. The dial is in grams.

(a) A cork of mass 20g and density of 0.25g/cm® is
dropped into the beaker so that it floats there, not
touching the walls of the beaker. What is the reading
of the scale now?

(b) Subsequently a rod of negligible diameter is used to
push the cork entirely underwater, without touching
the walls. What is the reading of the scale now? Ex-
plain your reasoning.

(c) In the subsequent step, in place of the rod a string is
used to tie the cork to a hook at the bottom of the
beaker, keeping the cork submerged. With negligible
weight and volume of the string, what is the reading
for the scale? What is the tension in the string?

2. [5 pts] A sign in the shape of a right-angle triangle, with
legs of @ = 50 cm and b = 110 ¢m, is made out of steel
sheet with aerial density of o = 1.20 g/cm?®. The sign is
suspended with two vertical wires from its corners, so
that the triangle’s legs are oriented in the horizontal and
vertical directions, respectively, as shown. Determine
the tensions T} and 75 in the two wires.

3. [5 pts] A chain of mass M and length L is suspended vertically
with its lower end touching the indicated scale. The chain is
released and falls onto the scale. Determine the force read by
the scale when the length x of the chain has fallen. Neglect the
size of individual links.



4. [10 pts] N people, each of mass m,, stand on a railway flatcar of mass m¢c. They
jump off one end of the flatcar with velocity u relative to the car. The car rolls in
the opposite direction without friction.

(a) What is the final velocity of the car if all the people jump at the same time?

(b) What is the final velocity of the car if the people jump off one at a time? Leave
the answer as a sum of terms.

(c) Does case 4a or 4b yield the largest final velocity of the flat car?

5. [5 pts] A puck of mass of 0.200 kg moving at u; = 3.0m/s approaches an identical
puck that is stationary on frictionless ice. After the collision, the first puck leaves
with a speed v; at ¢ = 30° relative to the original line of motion; the second puck
leaves with speed vy at ¢ = 60°.

(a) Determine v; and vs. - @

(b) What are the relative speeds of the u ] > ~
pucks before and after the collision?
Is the collision elastic or inelastic? -

(c) What are the angles and magnitudes

the final puck velocities in the CM

system of this collision? O

6. [5 pts|] A block of mass m; = 1.00 kg, moving at a speed u; = 4.00 m/s, collides with
another block of mass ms = 10.0kg at rest. The lighter block comes to rest after the
collision.

(a) What is the speed of the heavier block after the collision?
(

)
b) What is the coefficient of restitution for the collision?
(c) What is the reduced mass for the system?

)

(d) How much of the relative energy has been dissipated for this collision, in absolute
terms and as percentage of original CM energy?



