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PHYS 121 EXAM I February 25, 2009
Prof. S. M. Bhagat

Name: N
Sol
(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 stating vectors
give both magnitude and direction.

3) ‘Write your answers on the sheets provided.
4) Do not forget to write the units.

5) Do not hesitate to ask for clarification at any time during the exam. You may buy a
formula at the cost of one point.

Best of Luck! God Bless You!
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Problem 1a The Earth can be thought of as a sphere of radius 6400 km which rotétes
about its axis (passing through the poles) once every 24 hours. What is the speed in
meters/ sec of an object located at (i) the equator (ii) the poles? Why? (10, 5)
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Problem 1b An object is thrown straight up and rises to a height of y= 10m before
returning to the ground. At y= 10m what is (i) its velocity (ii) its acceleration? Why?
(3,7
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Problem 2 A player kicks a ball giving it a velocity of 20 m/s at an angle of 53° above the
horizon (x-axis) as shown. If there is a wall of height y= 3m at a point x= 30m would the
ball clear the wall? If so, what are its velocity and acceleration at that time? Why?
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Problem 3a A pilot whose aircraft flies at 100km/ hr with respect,air is directly above 0
when he is informed that there is a SOkm/ hr wind blowing along — . He wants to get to
W where OW= 86.6km. What direction should he choose and how long will it be before

he reaches directly above W? Why? P | \/ (20)
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Problem 3b What is an inertial observer (system)? ‘ (5)
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Problem 4a When two objects interact, the forces form action-reaction pairs. Near Earth
an object of mass M has a weight of W = —Mg# where 7 is along the radius. Where

does the reaction force to the weight vector act? Why? (5)
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Problem 4b A mass of 5kg is hanging from the strings as shown. Calculate the tensions
in the strings. Take g=9-8m/s?. (20)
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