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1. (10%;} In a collision with & nucleus of unknown mass, an g-particle scatters directly
- backward and loses 75% of its enerzy. What is the mass tatio of the nucleus to the
a-particle, assuming shat-the scartering is elastic?

2. (10%) Three stars of equal mass Af revolve in the same circular orbit with radius R. Find the
period of the stars. Let the gravitational constant be G.

3. {10%) Hot fluid passes througk a cylindrical pipe of length L with inner radius @ and outer
radius 5. Find the rate of heat conduction through the wait of the pipe. Let the thermal
conductivity be x and the temperatures at the inner and outer surfaces be T, and T

" pespectively.

4. (10%) Two identical objects with different temperatures Ty and ¥ are piaced inside an
insulated box and allowed to come to equilibrium. Presuming that their heat capacities are
independent of temperature, show that the eniropy incrense in this process is

AS = T_EQ_ In M_ |
#—Tc 4Tulc
in which {2 represents the total keat ransfered from the hot object to the cooler one.

. {10%) A mass m attached at one end of a rod of length £ with a uniform mass M, and the rod

is suspended at its other end by a frictionless pivot. The rod is released from rest at an angle

fn < x/2 with the veriical. At what angle # does the force in the rod change from
compressica to tension?
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{B%JApnimcha:geqisldwe&aiﬂwmnterofa
tetrahedron with sides of length L as in Fig.6 , (2) What

i5 the electric flux through each face of the tetrahedron? .
(h}Whatisthcavmgavﬂueﬂfﬂwclenﬂcﬁeldm

one face of the tetrahedron?

(10%) Adielamicﬂahﬂfﬂﬂchtﬁsdanddielecuiccunmkism in the middile of 2
parallel-plate capacitor of plate separation D . {a} What is the new capacitance of the capacitor
given that the area of each plate is A 7 [bJIfthapnrtenﬁaldiﬂ'mE:cehctwemﬁleplmisV,
whatmﬂmelectﬁcﬁaldsinﬂmmptyq;mandinsidethedidemiﬂ

[I%}Amﬂgtuw&emrﬁuamrrmhmhma —
rod that moves across two conducting wires | as in Bi_m 16
Fig.ﬂuThnresistnrhasR-S.{iﬂ,'andﬂmmdmﬂmat | =
speed 3.0 con/s. (a) What is the emFinduced ja the rod? R% g_._

(b} What is the current in the circuit? { o) How much
work is done to move the rod 10 cm to the right? Fig.8:

{10%} Givesn that the maamum voitage in the circuit @

shown inFig. 9 is 110 V and the frequency of oscillation
s 60 Hz, (a} Calculate the maximiim ayrrent across the
circuit. ( b) What is the resonant angular frequency wo of mn§ é‘l’“"
ths cirent? ( ¢ ) Suppose that the valtage generatorhas a
variable angular fraquency o , for what values o of witl _ ”
the current have half the vajue it has at resonance? Figs . ¢

{lﬂ%}ﬁmetasﬁckistiﬂedmﬁmtitmakﬁanangleuf 30" with the x-axis, How will an
ubmwatrﬁth:aﬁameF*thaimuvesa:veiﬂcitjf v=0.3 ¢ in the +x-direction relative ta the
meter stick describe the stick?
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