PH 101 Tutorial 05 Due:Sep 04,2012

4.21 A uniform rope of mass A per unit length is coiled on a smooth
horizontal table. One end is pulled straight up with constant speed
Vo.

a. Find the force exerted on the end of the rope as a function of
height y.

b. Compare the power delivered to the rope with the rate of change
of the rope’s total mechanical energy.

4,23 A small ball of mass m is placed on top of a ‘‘superball’’ of mass
M, and the two balls are dropped to the floor from height 4. How high
does the small ball rise after the collision? Assume that collisions with
the superball are elastic, and that m << M. To help visualize the prob-
lem, assume that the balls are slightly separated when the superball hits
the floor.

4.25 A proton makes a head-on collision with an unknown particle at
rest. The proton rebounds straight back with 4 of its initial kinetic
energy.

Find the ratio of the mass of the unknown particle to the mass of the
proton, assuming that the collision is elastic.

4.27 Particle A of mass m has initial velocity v,. After colliding with
particle B of mass 2m initially at rest, the particles follow the paths shown
in the sketch at right. Find 6.

5.2 A particle of mass m moves in a horizontal plane along the parabola
y =z Attt =0itis atthe point (1,1) moving in the direction shown with
speed v,. Aside from the force of constraint holding it to the path, it
is acted upon by the following external forces:

A radial force F, = —Ar%f
A force given by F, = Byt — %))

where 4 and B are constants.
a. Are the forces conservative?

b. What is the speed v, of the particle when it arrives at the origin?
Ans. vy = (02 +24,/ m + 3B/5m)}
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