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-10. A gas mixture contains monatomic argon and diatomic oxygen. Suppose the temperature range is such that
the numbers of degrees of freedom are 3 for the monatomic argon and 5 for the diatomic oxygen. An
adiabatic expansmn that doubles its volume results in the pressure dropping to one-third of its original value.
What fraction of the molecules are argon? -
(a) 45% (b) 62%  (¢) 79% (d)85% ()93% ' e

11. A satellite is in circular orbit at an altitude of 1500 km above the surface of a non-rotating planet with an ,
orbital speed of 9.2 km/s. The minimum speed needed to escape from the surface of the planet is 14.9 km/s.
The orbital period of the satellite is closest to
(a) 72 min. (b) 65 min. (c) 58 min. (d) 51 min. (e) 44 min.

12. A constant current 1s sent through a helical coil. The coil: -

(a) tends to rotate about its axis (b) tends to get longer (c) tends to get shorter
(d) produces zero magnetic field at its center (e) none of the above

13. Electrons (mass m, charge —¢) are accelerated from rest through a potential difference ¥ and are then
deflected by a perpendicular magnetic field B. The radius of the resulting electron trajectory is:

@ 2eV/m/B  (b) B\2meV (©) B«/.Zr;zV e @) 2mV/e/B
() 2meV /B

14. The figure shows three resistors in series surroundmg an 1nﬁn1tely long solenoid with
a changing magnetic field; the resulting induced electric field drives a current
counterclockwise, as shown. Which statement is true?

(a) Both meters read 0. (b) Both meters read 2IR. (c) Both meters read IR.
(d) Left-hand meter reads /R. (e) Right-hand meter reads IR
15. The main reason that alternating current (AC) replaced direct current (DC) for general use is:
(2) AC minimizes magnetic effects. (b) AC voltage may be conveniently transformed.
(c) Electric clocks do not work on DC. ‘ (d) AC generators do not need slip rings.
(e) A given AC current does not heat a power line as much as the same DC current.
16. The intensity of sunlight at Earth's orbit is about 1.4 kW/mZ. A 100-kg sailing spacecraft with 1-km” sail
area would experience an acceleration of about
‘(a) 5 mm/s* ~(b) 5 cmy/s? (c) Smv/s” (d) 50 m/s? (e) 500 m/s”
17. The speed of light in a matenal is 0.50c. What is the critical angle of a hght ray at the interface between the
material and a vacuum?
(@)21°  (b)24° (c)27°  (d)30° (e) 33° :
18. A police radar operates on a frequency of 1GHz. What is the value of the frequency shift received by the
pohce after the signal is reflected by a car moving away from the police at the velocity 150 km/hr?
- (a) 278 1z (b) 2.78 kIz (c)27.8 kllz (d)278kHz () 2.78 MHz
19. Light of wavelength 310 nm falls on a lithium surface. The work function of lithium is 2.3 eV The De
Bro ghe wavelength of the fastest emitted photoelectrons roughly 18
(a) 310 nm (b)232nm . (c)13.5am (d) 4.6 nm () 0.96 nm _ _
20. A particle detector has a resolution 15% of the width of a one-dimensional infinite square well. What is the
probability that the detector will find a particle in the ground state of the square well if the detector is
centered on the midpoint of the well?
(a) 0.13 (b) 0.21 (¢) 0.29 (d) 0.35 {e) 0.42
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3:'_'_Phy81cal constants and some_mathematlcal equatlons o : L

- :-grav1ty ofEarth g= 9, Sm BT L g.:_..grav1tat1onal constant G 6. 67 x- 10 11 N m2/kg2
umversal gas constant R -‘8,:3'_14 J/K mol E velocity of: hght in vacuum: ¢ = 299792458 m/s

) ..-‘.-'.-permeabﬂrty of vacuum ,uo ‘ 47: %10 7 T m/A .perrmtt1v1ty of vacuum Ly = 8. 85 X 10~ 12 CUN - rn2 2
-_.'.;-'Planck's constant h= 6626 X 10 34] s . -.‘—electron rest’ mass me—9 1T % 10- -31 kg o ;{_

© lev=l 60 x 10 19J - Tatm=10’ Pa “1Pa=1 N/m . density ofwater— 1000 kg/m ‘7

vﬁ'.f'f-lnz 0693 1n3—1099 | _'__,e_—2_7.18_ T sin(0.85) =0454 - 'IJ

s

‘whose potent1al :
@ e
S A parallel plate capac1tor

o -:'f (e) a force attracts )
ot An uncharged 2, O~ (F
o _' open sw1tch Wh

: _,ff--..(a)z ov

' the dam it o

(a) 21x1ouN m (b) 13x10”N m (c) (d) 13x10wN m (e) 21x109N m .

| that S transferred to an 1n1t1ally stat10nary deuteron head :_n.colhsmn 1s
- {(a) 11%. (b) 25% (c) 50% (d) 75% (e) 89% =




