PHYS121 EXAM II April 1, 2009
Prof. S. M. Bhagat

e
(Sign in ink, print in pencil)

Notes

1. There are four (4) problems in this exam. Please make sure that your copy has

all of them.

2. Please show your work indicating clearly what formula you used and what the
symbols mean. Just writing the answer will not get you full credit. In starting
vectors give both magnitude and direction.

Write your answers on the sheets provided.

Do not forget to write the units

Do not hesitate to ask for clarification at any time during the exam. You may
buy a formula at the cost of one point.
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God Bless You!
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Problem 1a What is the difference between static friction and kinetic friction? @)
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Problem 1b An object of mass M is lying on a rough inclined plane where the coefficient
of static friction is 0.5. If you start increasing the angle @ for what value of @ will the
object start to slip? Why? (18)
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Problem 2 An object of mass 0.5 kg is moving clockwise, in the xy-plane, at constant
speed. It makes 30 revolutions per minute and the radius of the orbit is 2.5m.

a) What is the period?

)
b) What is the angular velocity vector? &)
At =0, the position vector is #(0) = 2.5mx . Calculate and draw the
1) position ii) velocity and iii) acceleration vector at &= 1.5secs (6, 6, 6)
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Problem 3a A point mass m is located inside a spherical shell of mass Mgy, and radius
Rsnen. What is the gravitational force on the shell due to m? Why? &)
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Problem 3b Why are astronauts in a vehicle in stable orbit around the Earth said to be

“weightless”? (Please do not write that they are in free fall.) (10)
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Problem 3¢ The moon is a satellite of Earth and all satellites of Earth have keplerian
orbits. The radius of the moon’s orbit is about 4x10° km and the period is about 27 days.

What would be the radius of the orbit of a satellite whose period is one (1) day? Why?
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Problem 4a What is the difference between Force and Torque? N
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Problem 4b Shown is a pulley of moment of inertia 0.01 kg-m? and radius 5cm. A light
string supports the masses.

a) What is the torque about an axis through P? Why?
b) What is the angular acceleration? Why?

c) What is the tangential acceleration at A if the string does not slip? Why?

(6, 6, 6)
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