GRE Physics Practice Test 5

53. Which of the following best represents the
temperature dependence of the resstivity
of am undoped sermiconductor?
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The figure above shows a plot of the lime-
dependent force F (1) acting on a particle in
mestion along the r-axs. What is the total impulse
delivered 1o the particle?

A} D
(B) 1 kgemis
iC) 2 kgemis
(D} 3 kgemis
{E} 4 kgemis
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Belore Collision Adler Collision

A particle of mas= m is moving along the x-axis
with speed v when it collides with a particle of
mass o indtilly # rest. Afler the collision. the
first particle has come to rest, and the sscomd
particle bas split into teo equal-mass pieces thal
mewve al equal angles @ > 0 with the x-axis, as
shown im the figure above. Which of the
Tollowing stabemends commectly describes the
speeds of the twao pieces?

{A} Each prece moves with speed o
{B) One of the picoes moves with speed
the other moves with speed bes than .
{C) Each prece moves with speed o2
{0} Oine of the pieces moves with speed o2, the
other merves with speed greater tham /2.
{E} Each piece moves with speed greater
tham w2



56. A balloon is to be filled with helium and used to

57

suspend a mass of 300 kilograms in air. If the
mass of the balloon is neglected, which of the
following gives the approximate volume of
helium required? (The density of air is 1.29
kilograms per cubic meter and the density of
helium is (.18 kilogram per cubic meter.)

(A) S0m’
(B} 95m’
iC) 135 m’
(D) 270 m*
(E) 540 m®

.

A

A stream of water of density p, cross-sectional
area A, and speed v strikes a wall that is
perpendicular to the direction of the stream, as
shown in the figure above. The water then flows
sideways across the wall. The force exerted by the
stream on the wall is

(A) priA
(B) puA/2
(C) pghA
(D) "Alp
(E) v"A/2p
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A proton moves in the +z-direction after

being accelerated from rest through a potential
difference V. The proton then passes through
aregion with a uniform electric field £ in the
+x-direction and a uniform magnetic field B in
the +y-direction, but the proton’s trajectory is not
affected. If the experiment were repeated using a
potential difference of 2V, the proton would

then be

(A) deflected in the +x-direction
(B) deflected in the —xr-direction
(C) deflected in the +y-direction
(D) deflected in the —y-direction
(E) undeflected

For an inductor and capacitor connected in series,
the equation describing the motion of charge is

d=Q 1
L—+=0=010,
di” CQ

where L is the inductance, C is the capacitance,
and (O is the charge. An analogous equation can
be written for a simple harmonic oscillator with
position x, mass m, and spring constant k.
Which of the following correctly lists the
mechanical analogs of L, C, and O 7

L c Q
(A) m k x
(B) m 17k x
c) k x m
(D 1k 1/m x

(E) =x 17k 1im



6. An infinite, uniformly charged sheet with surface-

charge density & cuts through a spherical
Gaussian surface of radius R at a distance x from
its center, as shown in the figure above. The
electric flux & through the Gaussian surface is
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Incident Wave

=0

61. An electromagnetic plane wave, propagating

in wacuum, has an electric field given by

E = Ejycos(kx — e | and is normally incident
on & perfect conductor at x =0, as shown in the
figure above. Immediaiely to the lefi of the
conductor, the total electric field E and the total
magnetic ficld B are given by which of the
following?

E B
(A} D ]
(B} 2E; coser ]
(Ch 0 (25, fr)cosar
(D} 2E, cosar (2E, fe)cos et
{E) 2E; coser (2E, fc) sin

. A nonrclativistic particke with a charge twice that

of an electron moves through a uniform magnetic
field. The ficld has a sirength of 74 tesla and is
perpendicular to the velocity of the particle. What
is the particle’s mass if it has a cyclotron frequency
of 1,600 henz?

(A 25 % 10V P kg
By 1.2% 107 kg
(00 33 102 kg
D) 5.0% 107 kg
{E) 75= 107 kg



