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V., MODERN PHYSICS

1. The following is » property of s superconductor:

" a) its electricel resistance veniches at room
tempersture

b) it offers no resistance to the flow of an
electric current at very low temperatures

e) it offers no resistance to the fiow of heat

—

. d) it permits direct current to fiow through it,
but not sliternating current,

2., . Is the absorption spectrum of atomic hydrogen
a) a continuous spectrum

b) 2 continuous spectrum with superimposed linss

- c) ® pure line spectrum
13 - d). e bend spectrum
e ) ‘
3. . The fine structure constant is equal to

8) 1.1 x 1072

b) . the retio of the Bohr 5edius to the classicol
electron radius, e¢/mc?.

c) the ratio of the electron compton wave-length,
f/me, to the Bohr redius

d) 6.3 x 10727
4. The nuclel of atoms

a) may have magnetl¢ dipole moments end in some
cases electric quadrupde moments

b) 2lways sre positively eharged and always have
positive electric dipole moments

c) contain only protons and electrons

d) always are positively charged and never hsve
magnetic dipoie moments
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5, Consider the decay of a TTmeson at rest into o weson
5 plus a neutrino, %;/H-Y (where Wix (¥ = 140 Mev, =
W, L~ = 106 Mev. YyC* = 0) . The kinetic enorgy of the meson
T
from this pion decay is spproximately

a) 8 Mev
b) 4 Mev
c) 34 Mev
d) 17 Mev

6, When 500 kev electrons impinge on » molybdenum tsrget, ss

in an x-rey tube, the frequency spectrum of the emitted
x-rays consists of :

a) a smooth distribution up to some meximum
frequency
b) 8 serfes of sharp x-ray lines
c) e superposition of 8) snd b)
d) none of the asbove possihbiiities
7. Two nuclesr particles bf enefgies é end E' sre detected in
® Gelger counter. The pulses out of the counter are:
‘8) the ssme
b) proportionsl to the energies
c) proportionsl to the square root of the energies
d) inversely proportional to the masses of the
psrticies
8. The size of an entire hydrogen-atom iS closest to
2) 10717 g
b) 1015 n
c) 1013 m
d) 10711 o
9. The ground staste of the ocuter electrnn in & sodium stom is
@) 25 1/2
h) Ypaj2
c) 2 D 352
a: 2 .



10, The energy of the ground state of the hydrogen stom is
-13.6 electron volts, relative to the energy of widely
separsted electron snd proton. The energy of the first
excited state of the stom is about:
8) -27.2 ev
b) - 3.4 ev
¢) - 6.8 er
d) - 9.6 ev
11. A thin streight track is observed to enter » nuclesr emulsion,
«thicken more and more, bend a little and shortly afterwsrds
- produce 8 nuclear disintegration, two of the particles sris-
ing from which are later identified as fast “[T-mesons. Your
best bet is that the incoming particle is
2) a ]|~ meson
b) » slow beutron. and thst fission occurred
c) a cosmic roy primsry

d) an sntiproton

12. No o{~ radioactive nuclides with decsy energies below sbout
4 Mev are found in nature. The recason for this is believed
to be:

8a) Nuclei contesin only high energy particles
because the uncertainty principle requires the
X psrticle to be bound by at lesst 4 Mev to
remain in the nuclesr volume.

b) The hslf-iives of low-energy - emitters are too
short to be observed in nstursl minerel semples
.with our techniques.

¢) ~decay slways relesses a lesrge amount of energy
becsuse of the large binding energy of the particle

d) The half-lives of low-energy X-emitters are too
long to be observable with our techniques.

13. According to Einstein’s specisl theory of relativity the mass
of a particle moving with s velocity of four fifths of the speed
of light is equal to:
8) one half of the particle’s rest mass
b) four fifths of the particle‘s »est mass

¢) the psrticle’s mass at rest

d) flve thirds of the particle’s rest moss
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14, In deseribing the photo-electric effect, which of the following
statements Is correct?

8) The energy of the ejected electrons depends on
the light intensity,

b) The number of ejected electrons depends on the
light intensity. '

¢) A certain smount of 1ight must be absorbed Before
the first electron is ejected.

d) The number of electrons dépends on the light's
frequency.

15, The terms {n the Balmer series for Hydrogen are represented
by sn expression of the form: '

a) 1 - _1

np - n

1
b) 1
(n, -~ nl)
e) ( n2 - nlz)
d) - 1
P
"2 Ry ‘
16, An element has o helf-1ife of 1000 yesrs. How long does it

take for 15/16 of the original stoms to decay?
8) 8000 years.

b) 1000 (1og ) years

15
16
¢) 1000 13/16 yearg,
d) 4000 yesrs.

17, A free electron casnnot emit a photon becsuse:

a) energy snd momentum cannot be conserved in the process .

b) the electron has different spin than the photon.

¢) the electron must travel withspeeds compsrable to
that of iight in order to emit the photon.

d) none of the above,



18, A cyclotron accelerates deuterons (hesvy hydrogen nuclei). The
magnetic field B and oscilletor frequency ) are at their
maximum velues and cannot be incressed, but can be decreased.
It is desired to use the machine to sccelerate protons. Nhich
statement is true?

a) It cen't be done: a’cyelotron must be built
specifically for one type of pesrticle.

b) The maximum proton energy possible is greater than
the previous deuteron energy .

¢) The moximum proton energy is less thsm the deuteron

energy.
d) The maximum proton euergy is the same ws the deuteron
energy.
L9, A narrow besm of electronk. trsvelling in the x - direction with

momentum P, ig incident on & long nerrow slit of width d, as
shown in diagram. A bright band of width D is observed on the
scintillating screen S

otk d

P : ‘~ VL.

D is approximstely:

8) d
b) “h/p
c) ’Ed '
RP
d) “he_
Pd
20, A non-reletivistic proton moving through a Pb plate loses more
: energy per cimg
8) by production of electron-positron pairs,

b) by scettering elasticaslly ond inelastically of f
the Pb nuclei,

¢) by radiating photons via the bremstrahlung process.
3

dy by excitin% and ionizing electrons in the Fb astoms,



21,

22,

23.

24,

When a particle moves with a speed one-tenth of the speed of
iight in vecuum its mess appears to be: '

o) intfinite,

b) greater than itiyrest mass
c) zero |

d) 1less than its rest mass

In a student laborstory the wavelengths of the K, - line

from several metsls have been measured., Which of the following

ways of plotting would lead to the simplest graph?
8) >\'v:. atomic weight. |
b) W'vs.. atomic number
c) 1/y vs. atomic mumber.
d) 14\.73, atomic number.

The Rydberg constant R is me? = 13.6 electvon volts, The
. _ —3
Y

energy necesssry to remove the remaining electron from @
singly ionized Helium stomm is spproximetely:

a) 13 electron volts.

b) 150 electron volts

¢) 20 electron volts

d) 50 electron volts.

Under certsin conditions, ultraviolet 1ight incident on o
metsl csuses electrons to be ejected from the metal

(photoelectric effect). The crucial parameter which determines

whether or not electrons are:ejected is the
a) fréquency of the 1ight
b) intensity of the light
c) polariéation of the 1ight

d) Wiedemsnn~- Franz retio of the metal.
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When s fest positron is stopped in solid mesterial it
a) forms 8 steble compound which remaeins indefinitely.
b) decsys extremely rapidly into gsmma rays.
c) decays extremely rspidly into érotons and neutrons.
d) decays sfter mény minutes into gemms rays,

The attenuation of 50-MeV gsmms rays psssing through lesd is
primerily due to:

a) photoelectric effect.
‘b) pair production,
c) nuclear excitation.
d) Compton effect,‘
A speceship heads toward 2 star, which is 4 liqhi years away,
at 8 velogity of 0,6 ¢, where ¢ 1s the speed of 1light
m/sec). A man on the ship is 20.0 years old when
the ship leaves the earth, When he reaches the star his age,
according to his clocks, is: :
o) 28.3 yéars.'
b) 24.0 yeors,
¢) 26.7 years
d) 25.3 yesrs.

The wavelength corresponding to the meximum in the ra¢i$tion
spectrum of » black body verles eas:

8) T

by T2
c) T2
) 171

where T 1s the temperature.’

Which of the following correctly 1ists the particles fin order |
of increasing mass?

2) }h-mesonQTT-mesnn, neutron, proton,
b) T -meson, |A-meson, proton, neutron
e) )ﬁ -meson, ||-meson, proton, neutron

ar |y mmesonq}A«mmson. reatron, sraton
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ItV is the initial photon frequency before collision, ¥* its
frequency sfter colfision with an electron inftislly at rest,
Wy the rest mess of the electron, and J)the velocity of the
electron after the collision in units df the velocity of iight,
the conservstion of energy for the Compton effect?

2) 5 nP =y ay?y me2

=y

b) hy =
c) h§‘=
d) h\l?-'
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The radius

' : °
of the first Bohr orbit of Hydrogen is .529 A.

Whet 1s the radius of the corresponding orbit in positronium,
(the stom formed from s positron and sn electron)?

a)
b)
c)
d.

Which of ¢t
fine struc

8)

b)

c)

d)

For X-rays
given by

0)
b)
¢)
d)
The electr

2)

b)

¢)

d)

.529/72 A
1.058 &
265 R

529 (D R

he following best describes the csuse of the so-called
ture of atomic energy levels?

interaction of the magnetic moment due to spin of
the nucleus and the magnetic moment due to the
orbitel motion of the electron

interaction of the magnetic moment of the electron
with an spplied magnetic field.

interaction of,the quadrupole moment of the nucleus
with the electric field due to the electrons

interaction of the magnetic moment associasted with
the spin of the electron with the megnetic field
the electron experiences as a result of its motion
through the Coulomb field of the nucleus.

of frequency”ﬂthe energy of a single photon is

ky
kT
g b9
hy
oniec structure of Ca (Z = 20) s

lsz 232 2p6‘3s2 3p6 432

6 2

152 2:2 2p 3s2 3p6 3d
152 232 Zpb 332 3p6 4%5733

152 2% 2p° 342 30 4o
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The Larmor frequency for a particle of mass m and charge e in
a magnetic field B is proportional to

e)
b)
¢)
d)

eB2/me
eB/me

ezﬂlme
nczleB

If the Zeeman effect is observed along the msgnetic field lines,
the digplaced components sre

a)
b)
c)
d)

linearly polarized
eliiptioally polarized
circularly polerized

not st ell polsrized

A resgsonsble estimete of the number of electrons imn you {is

8)

b)
c)
d)

1023

1026

1028

l030

Electrie charges

®)
b)

c)
d)

can 50 crested in equel and opposite pairs

cen be crested singly ss either positive or negstive
charges

can never be created or destroyed

are slways sassociated with spin 1/2 perticles

The threshold energy for the production of an electron~-position

peir is
a)
b)
c)
d)

0.5109 MeV
1.02 MeV

mcz

It depends upon the msss of » third body in ithe system



40, Whaot i3 the loss in mess of the sun per minute if 2 celories
of radiated energy per minute fsll on a squsre centimeter at
normel incidence just outside of the earth’s atmosphere?

(The distance from the earth to the sun is about 150 x 10% km)

) 4T x (15002 x 1018 x 2 x 107 x 4.19 x 9 x 106 Kkgn

b) 15002 x 1018 x 2 « }94 x 4.19 kgm
i X 9 x 1016

c) §§53 (1;,(1)2 x 1018 v 2 x 104 x 4,19 kg
9 x 106§

d) 4ﬂ x 9 x ;016 : kgm
| (150)% x 101 x 2 x 107 x 4,19

41. Complete the statement below with the best (most accurste) of
the four alternatives,

0235 is fissionsble with thermsl neutrons. but 0238 is not,

bqcause :
") 0238 is"doudbly magic®” and 0235 is not.
b) 0% has three more protons than U239
c) 0238 hsas an even number of neutrons and 0235
hes an odd number,
d) p238 is heavier.than 235
42, A meson of mosiTTwhlch is at rest deceys into 2 meson of mass r\
and a meutrino: What is the kinetic energy

of the ngutrino?

0) (M2-w3 c?
| e
by (T-w2c?
<
c) L:E2-+gg2) c2
2

W
d) \53;2 C§?+'T2 cd !
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Find the binding energy of the last o psrticle in C12 from
the fnformstion in the sccompanying teble

a)' 7.36 Mev, ~ Nuclide Mess (amu)
B) 7.16 Mev. b 1.008665
c) 25.2 Mev, pl 1,007825
d) 26.3 Mev. . n? 2,01410
Hed 3.01603
Hed 4,00260
L17 7.01601
Be® 8.00531
Be? 9,01219
pl0 10.01294
pll. 11.00931
cl2 ‘ 12.00000
cl3 13.00335
Nt 14.,00307
ol® 15,99491
Fio 16,01171

An X~ray is scattered from a free electron which was st rest.
The frequency of the incident rsy is denoted by'Q , and that of
the ray scattered in the direction meking angle © from the
incidentyQirection is denoted by "y(8). Then - V() is

8) an increasing function of &

b) = decreasing function of ©

¢) 8 constant

d) a function of © which hes » maximum st © = 90°

The measurement of the Hall roefficient provides useful
Juiotmation whont

#Y the number of charge carric s in o semni-ronductor
by the retio oi the pumber of S-raves %o (- rave in

g nucicar de-exciiarton
22 the palze gonerated In o» v o f ctor

dy  the reverhergtfon viae o7 a0 saditariem



