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An unstable particle has a (proper) lifetime of 3.39 x 1078 sec-
onds. A beam of such particles is produced at an accelerator when
protons hit a target. The particles move through the laboratory
at speed 0.981 c. How far do the particles travel from the target
before they decay? Give your answer in meters to three significant
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The ¢ is an unstable particle of mass of mc? = 1020 MeV. It
decays into two m mesons 7.30 X 1073 percent of the time. For
the 7 mesons, mc? = 140 MeV. Suppose the ¢ is at rest when it
decays. What is the speed of each m meson? Give your answer as
a multiple of ¢, to three significant figures. m,or ek T hog
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The work function of a certain metal is 2.24 electron-volts. The
longest wavelength (in nm) for which light is able to produce pho-
toelectrons is: T c 120
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The energies of the hydrogen levels are —(13.6eV')/ n?. Singly ion-
ized helium differs from hydrogen by having a nucleus of charge
+9%e. What is the wavelength of the photon emitted by singly ion-
ized helium when it makes a transition from the n=4 state to the
n=3 state? Give your answer in nm, to three significant figures.
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The wavelength of photon A is twice that of photon B. What is
the ratio of the speed of photon A to that of photon B?
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17. An astronaunt travels from the earth and back to a star 4.8 light
years away (as seen by an observer on the earth), at a speed of
0.8 ¢ (relative to the earth). When he returns to the earth, an
observer who has stayed at home will have aged:
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18. Which of the following statements are true?

e I: A proton confined within a nucleus cannot be perfectly at
rest. Jm\w we ,» as cornk %@%g O m .ﬂ% Iy

e II. A particle of finite lifetime cannot have a precisely defined
rest energy. 4,ue ac i

e III. The position and momentum of a particle cannot be
simultaneously measured to arbitrary accuracy.

true

) II and III are true; I is false
) All three statements are true
) All three statements are false
) I is true; I and II are false
) T and IIT are true; II is false

19. Two rockets each move with speed 0.4 ¢ in opposite directions
in the laboratory frame of reference. What is the speed of one
rocket, as determined by an observer in the other?
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20. The mass of a particle is m. In order for its total energy to be 23. The K, line emitted by an X-ray tube has a wavelength of 0.0228

three times its rest mass energy, its momentum must be: nm. What is the atomic number Z of the material in the target?
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21. A single beam of neutral atoms splits into 7 distinct beams when it 24.  An electron has a DeBroglie émé_msmg of 0.0013 nm. What is
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experiment). We can conclude that the magnitude of the total
angular momentum of the neutral atom is:
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22.  Which of the following statements about the photoelectric effect the particle lies between z = 0 and = = L/3? 3_ 3
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e III. The photocurrent increases with the intensity of the in- 26. Phosphorus has atomic number Z = 15. In the g1 ocs@ state, what

is the configuration of its outermost electrons? ,

cident light. 2 I ;
& a&s r "}\ﬁmv m.v wﬁw 45?2 (?@ \A\ WM & ﬁ %w%@ %fv £ \M% i&w g
b) 2p! AL chell ke € elec
a) II and III are true; I is false c) 3p° h <
b) I and II are true; III is false ~3d) 3p? N3 .i& % R
¢) lis true; II and III are false e) 3p?ds N RS
d) All three statements are true oo T @ s
-3 e) Iand III are true; II is false Y cn :ww @

Outermupst be T 3 The fe

3p Suhe



97.  The band structure of three solids are shown

Full band

Empty band 72

Solids A, B, C are respectively

a)
b)
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insulator, insulator, metal
semiconductor, metal, insulator
insulator, semiconductor, metal e
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