PHYS 121 EXAM 3 April 29, 2009
Prof. S. M. Bhagat
Name: §£} L@i“ﬁ Y.

(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.

God Bless You!

k, =1.383x10% J/K
N, =6.02x10%
m, =16x107" kg



Problem 1a: What is a conservative force? (6)
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Problem 1b: The centripetal force can be provided by friction, tension, spring force. Why
are they regarded as “no-work” forces in this situation? Explain. @)
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Problem 1c: A mass of 10kg travelling at 2m/s X on a smooth horizontal surface when it
runs into a rough patch where the coefficient of kinetic friction = 0.6. how far will it
(15)

travel before it comes to a stop?
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Problem 2a: Two objects of masses M and 3M have the same kinetic energy which one

will have the larger linear momentum (magnitude) and by what factor? Why? (5, 3)
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Problem 2b: An object of mass 0.25kg travelling horizontally at 10m/s X collides with a
vertical wall. What is the change in the momentum of the wall if the collision is (i)

totally elastic, (ii) totally inelastic? Why? (15)
, L2
TN ved. fﬁ“fﬁ ﬁf}} ﬂfxgg:‘@gm % Gy Co & By ) .
) - ¥
py = MY )ff‘*“*fﬁ X <

e
Combetrve ., Sree Akmﬁ =0, 4 é“é’f

oy Y ¥ ‘ff
v'= v, D buatt— Dw y% G?;,?@c‘} 285 oo )’%ﬁ /
— - ﬁgﬁgmw }ﬁf&

; R . 3 ; ‘ a . f : ﬁé«« }):,
(/}) § g ﬁi‘t{megﬁ'ﬁi@m LA +§‘ afv&ﬁ‘&é@? j"}f A em o The !;tgﬁ
bosgtt V'ze

oA
™ ‘ e L
. e ¥ o= E’ggﬁ@
A’#N@W” &/
ey



Problem 3a: When a planet goes around the sun the force keeping it in orbit is
-GM, M, .
F,; = N
Why is the angular momentum of the planet, about an axis through the Sun, constant?

(10)
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Problem 3b: Why does a gas exert pressure on the walls of its container? Explain.
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Problem 3c: A gas is in a stationary container at T= 700k. What is the average velocity

of its atoms? Why? (5
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Problem 4a: What is heat energy? (5)
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Problem 4b: What is the difference between specific heat and latent heat? &)
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Problem 4¢: What is wrong with the picture (below) which is intended to show variation
of pressure with volume in an ideal gas at constant temperature? (10)
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Problem 4d:; Write down the dimensions of
@) Angular momentum

(i1) Temperature (5)
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