PHY 321 Quiz I Tuesday July 21

1// Pumped Energy Storage. A water reservoir has
surface area A and depth D. The water flows down pipes
and through turbines to generate electric power. The
bottom of the reservoir is at height H above the turbines.

The depth D of water m the reservoir decreases at a rate 8.

(a) Calculate the total gravitational potential energy U.

(b) Calculate the available power P = |dU/d{|. i.e., available for conversion to electric power.
DATA: A=8x10°m% D=15m; H=100m: &= 0.5 m per hour; density p = 10° kg/nr’.

2/l (a) A massive ring (radius = a and mass = M) lies on the xy-
plane, centered at the origin. Calculate the force F on a test mass
m at position z on the z-axis. (b) Sketch a graph of F(z) versus z.
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Model of the Earth

r = distance from the center [m]
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Chapter 8 = Central Forces

/1/ A two-body problem can be
reduced to a one-body problem, for
the “reduced mass” and the
“relative position”.

/2/ A central force has F = Fr(r)?‘.

/3/ A central force has potential
energy U(r) (independent of 0,¢).
A

/4/ A central force hasL =Lk
where L is constant.

/5/ Equations of motion:

mr“¢ = L = constant
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