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1. ({10%) In a collision with-a nucleus of urknown mass, an g-particle scarers directly
backward and loses 75% of its energy. What is the mass ratic of the nucleus to the
a-particle, assuming that the scattering is elastic?

2. (10%) Three stars of egual mass M revolve in the sasme civculzr orbit with radius B, Find the
period of the stars. Lat the gravitational constant be G.

3. (10%%) Hot fluid passes through a cylindricat pipe of leagth L with inner radius a and outer
radius &. Find the rate of heat ¢coaduction through the wall of the pipe. Eet the thermal
conductivity be x and the termpesatures at the inner and outer surfages be T, and T,

" respectively.

4. (10%) Two identical objects with different tempesatures T, and Tc are placed inside an
insutated box and aflowed to coms to equilibrum. Presuming that their heat capacities are
independent of temperature, show that the entropy increase in this process is

a5< =22 1 TurTe)
-Tu=Te 4Tyl °
in which (2 represants the total heat transfered from the hot object to the cooler one.

2. (10%) A mass m artached at one end of 2 vod of length £ with a uniform rrass A, and the rod

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

8o < /2 with the vertical, At what angle 8 does the force In the rod change from
compression to tenzion?
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6. (8%} A point charge q is located a¢ the center of 2
tetrahedron with sides of length L as in Fig.6 , {a) Whas
is the eleciric flux through each face of the tetrabedron?
{b}wmisﬂmmva[um:fﬂmelmrigﬂeld QVeEr
one face of the tetrahedron?

7. (10%) Adidmcﬂabnfﬂﬁchmdm&deﬂﬁﬂmmmkiswmﬂmnﬁdd]mﬁ
paraﬂe{-piatecap\acitﬂrufpiates:epamiunn.(a}“ﬂmtisthenewcapacitanu:nfﬂwcapadtur
given that the area of each plate is A ? (b} If the potential difference between the plates is V,
what are the electric fields in the empty space and inside the dilectric?

8. {12%)Astraightwimmrriunmrrentl=mﬂnaara - —
rod that moves across two conducting wires , as in I N
Fig.8 .. The resistor has R = 5.0 Q, and the rod moves at =
speed 3.0 cm/s. (2) What is the emf induced in the rod? ,% 1.,
(b) What is the cusrent in the circuit? (¢ ) How much ;
work is dane to move the rad 10 cm to the right? - Figdl -
£

9. (i0%) Given that the maximum voltage in the cireuit
shown in Fig. 9is 110 V and the frequency of oscillation
ts 60 Hz, (2) Calculate the maximum current across the
cireuit. { b} What is the resonant angular frequency wg of 504 35
the circuit? ( ¢ ) Suppose that the voltage generator has 2
v&ﬁablemglxhr&equenuym,fn:whatvﬂuﬂmufwiﬂ _
the current have half the vaive it has at resonance? Fg9 |

16. {lﬂ%)Amttersﬁckistiﬂé'dsnﬂmtii:nmkﬁmang[euf 30" with the x-axis. How will an
observer at rest in a frame E that moves at velocity v =0.8 ¢ in the +x-direction refative to the
teter stick describe the stick? |
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