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General Physics Exam (July 10, 1993)
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NWote: Thete are 20 blanks from A to T in this test. Each blank gets 5
powats. Please lst results to each blank on the first page of your answer
sheet. Formal procedures which are nat requived start from the second page.

1. A stone of weight w is thrown vertically upward iolz the air with an
initial speed mg. A comstant force f die to the air resistance acts on
the stote througnont 2y light. Find _A  the speed of the stone upun
mipadct with the groand.

F ZoA mass m s pul oon rop of a2 mass M oand she assemblv of moand
Mo m— | . o . , S
L M is placed ga a frictionless horizontai suzlace as shawn in figure. A
Tmgonless o | minimu aorizontal force F must be apelied on e in order to make
u L msip on M, Find B tke cosffeient of static friction hetwesr m and
A T T, M. The gravitational accelerasion is g,
Rl T : ) ) -
Rl , 3. A certain oiple-star system comsjsts of two small stars. sach of mass
; ! = m, revalviag about a larger central star. mass M, o tie same circuar
: (i) : arbit. Vhe bwo small stars stay ab opposite ends of a diameter of a
i) ; circuiar orbit of radivs . Fxpress € cthe perod of ravolution of the
-~ . . -
- small stars. The gravitasional constant 5 (7.

4. A sobd cylinder of mass m ard radius B unwinds on a vertical string.
Frad I} the linear acceleration of OM, and E  the tension on the
striag. The gravitational acceleration iz g.

[P

- Une male of & monoatomic ideal gas goes through the processes as
shown in the p — V diagram. Here ab is an isothermal process at tem-
perature T, and b is a constant voiume process. Let the gas conatant

; be A Find: F_-he work done by the gas during ¢ — b, G the heat

L e _ _rc_ absorbed or released hy the gas during & -+ ¢, and M +he chanege :n

entropy of the gas during a — .
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In a Nalll ¢rystal, ¥a* and (" 1ons lie alterpatively on a three.
dimensional cubic array. The nearest neighbor of any oo is at a dis-
tanee w, The permicvity constant is ep. Caleulate I rhe gotential
energy of 4 center ¥e® lon, by including array with distance o < 2u.

A sphere with radius £ has & sphencal hollow with radius £/2 as shown
in figure. The surface of the hollow touches the osiside surface of the
sipere and passes throngh the center of the sphere A tatal chacgs of
£ 15 unifarmly districuted oo the o3jec:. What is J the magnitude,
and K -he direction of the field within the cavity”

The pattern of cotinections setwesn jdentical capacitors as showa ic
Agure is rontinued icdefinitely. Each capacitor has 1 oF. What .s L
the equivalent capacitance between she terminals ¢ and b

A wnfaieely leag tiun metai plate of width w carrries a current [ as
shown. Find M the magretic field at poict O al a distance £ from
the eige. Let the permeability constant be .

Ia Lae ciccuir shown i fgure. V= 0 V. &, =200 By = 5 0. and
L =4 H. Before the switeh 5 13 closed, the surrent in any part of
the cirguil 1s zers. 5 is then snddenly closed at ¢ = . Find: N the
current fy at £ =0, O the cureent [ at ¢ = 22, and P the curreat
Tiat any time £ = 1).

White light 15 incident normally un a lens [cefraction index n=1.3)
that 15 coated with a film of Mgl {n = 1.38). Fiad Q the minimum

thickness of the fiim suck that yellow light 350 nwn {in air} will be
migsing in the ralected (ght?
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vA A space center on earth tracks an approaching spaceship Moving at
velooity 8.2c If the radar signal has a freguency of 1000 M Xz, what

s R the frequency of the reflected signal measurad on sarth?

iR} _a*al;!: alpha particle of mass m is trapped in an infinite potential well of
width £ What is 8 the groupd state energy of the alpha particle” Let

the Planck constant he b

14, A hight heam travels at angle & to the r'axis of frame 5. which meves
AL vejouity ¢ in the 4o direction of frame 8. What is T the angle #

of the light bram to the 7 axis ohserved in frame 57
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