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PHYS 121 | EXAM 3 May 1, 2009

Prof. S. M. Bhagat

Name: S oLy TLON

(Sign in ink, print in pencil)

Notes

1

2)

3)

4)

5)

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

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.

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.

God Bless You!

ky =1.383x10% J/ K
N, =6.02x10%
m, =1.6x10" kg
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Problem 1a: Show that the work done by the force of friction is always negative?
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Problem 1c: The Toy (T) is placed on a platform as shown. You squeeze the spring by
Imm and let go. If the toy has a mass of 10%kg and it jumps up to a height of y=3m

before falling back down, what is the spring constant? Why? ’g‘

[Neglect air friction, g= 9.8 m/s?] @13
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Problem 2a: Two obj
(magnitude). Which

ects of masses M and 3M have the same linear momentum
one will have the larger kinetic energy and by what factor? Why?
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Problem 2b: A 1kg object drops from rest from a 3m high table. On bouncing from the
Earth it rises to a height of 2m.

@) What is the impulse received by the object?
(i)  What is the impulse received by the Earth?
(iii)  Is kinetic energy conserved in this collision?

(Justify your answers)
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Problem 3a: As shown an object of mass 0.5kg is in uniform circular motion on a smooth

horizontal table (xy-pl). If the radius is 0.5m and it is going clockwise at 2m/s what is its

angular momentum? If you pull on the string will the angular momentum change? Justify
(,5)

your answers.
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Problem 3b: Why does a gas exert pressure on the walls of its container? Explain? (10)
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Problem 3c: In a container there is a mixture of He (mpe=4mp) and Krypton (m,~ 84

mp) (where mp is the proton mass) at 500K. Which particles will have the higher kinetic
energy? Why? %)
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Problem 4a: A beaker of Aluminum is filled to the brim with 1000 ¢m® of water at 20C.
If kits temperature is raised to 80C how much water will spill out if &, =23x107C"!

(linear expansion) and B, =210x10°C™. (volume expansion) (15)
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Problem 4b: Write down the dimensions (not units) of (Hint Acceleration is L7 )
(1) Pressure

(i)  Temperature
(iii))  Angular momentum
(iv)  Kinetic Energy 10
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