2nd Midterm Physics 105-002
November 4 , 1999
Instructor: Collin C. Carbno

Please place all your answers the provided answer booklet.
(#1 to #12) ( 3 marks each)

1. In the kinetic theory of gases, temperature is a measure of the
of the molecules of the gas.

2. Angular Momentum has units of

3. In the correspondence between linear motion and rotational motion, the
analog of force in rotational motion is called

4. In pure rotational motion, all the particles of an object have the same

speed.

5. Heat is defined as the quantity of transferred between systems in
contact.

6. In an elastic collision and are conserved.

Short Answer Questions-- Please write a concise answer to the following
questions in your answer booklet. (One to three sentences and sometimes an
illustrative sketch).

7. Explain briefly the difference between a stable and unstable equilibrium
configuration.

8. Explain briefly how an object can be in rotational and translational
equilibrium and yet be moving.

9. A record is rotating (in horizontal plane) in a clockwise direction as viewed
from above. Draw or state the direction of the angular velocity vector and the
angular momentum vector?

10. A net Force F accelerates a mass m with an acceleration a. If the same net
force is applied to mass of 2m , then the acceleration will be ?




11. If the absolute temperature of a radiator is doubled by what factor does
the radiating power change?

12. For the same length of pipe, under the same pressure, with the same fluid,
if the radius of the pipe is halved by how much is the flow rate cut?

13. (10 marks) Derive, from the definition of acceleration, that for a circular
motion the magnitude of the acceleration is

where v is the tangential speed, a. - magnitude of the centripetal acceleration,
and r is the radius of the circular motion.

14. (8 marks) To what height will a water solution rise in a glass capillary tube
with a diameter of 1.80 mm at room temperature? ( Contact angle of the water
solution with glass is 5 degrees and surface tension of the water solution at
20°C is 0.078 N/m.)

15. (4 marks) A computer drive accelerated a disk uniformly from rest to an
angular speed of 30.1 rad/s in .70 seconds, what was the angular acceleration
of the disk?

16. (9 marks) A comet is observed moving with a speed 1.3 times the
magnitude of the earth’s velocity as it crosses the earth’s orbit. Isit
gravitationally bound to the sun? What velocity should the comet have to be
just bound? Justify your answer.

17. (9 marks) A rain barrel 1.0 m tall and .5 m in diameter has a circular hole
of approximately 2.0 cm in diameter at a height of .32 m from the ground.
During a rain storm the barrel fills to the brink. What will be the velocity of
the water leaving through the whole when the barrel is full?







