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94. A beam of electrons passes through a hole in a screen and generates an intensity pattern
beyond the hole. How will the pattern change if the velocity of the electrons is decreased?

a) The pattern will spread out.

b) The pattern will squeeze together.

¢) When the electron wavelength becomes bigger than the size of the hole, the electrons
will no longer be able to get through.

d) The pattern will stay the same but will get brighter.

e) The pattern will stay the same but will get dimmer.
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19. A particle in a one-dimensional box (with V = 0 between infinitely high side walls) has a
ground-state energy of 2 eV. In the first two excited states, the particle’s energy would be
respectively

a) 8eV and 18eV

b) None of the other answers
¢) 4eVand8eV

d) 3eVand4eV

e) 4eVandbeV
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95. A particle has a normalized wave function ¥(z) = (2z/ LH)Y% in
the region 0 < = < L. What is the probability that at any instant

the particle lies between T = 0and z = L/37 ) 3

a) Zero ; P(gsxstfg}: L}zi[%)ﬂ’/\’
b) About 33% VIR o s |&/3
c) About 67% :"§ Q—H,p xpo b
d) About 82% 0 L; = 5 9

~ye) About 11%
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25. In a hydrogen atom, the ground state wave function is
given by _
% = (mal) /e,

What, approximately, is the ratio of the probability that
the electron will be found beyond the Bohr radius, 7 > aq,
to the probability that it is inside that distance (r <
ao)?

a) 1.0

b) 05

c) 21

d) 15

e) 25
Hint: 4/ $Pe¥dr =1~ (22 + 2r + 1)

Q

plr = Y 4me®

- § "7“.[“0 .~
-:a- 3 ‘t’ﬂ"
Qg
= Ct f" e-zrlac

Do |
Ao 4

- - r -Tx

?(P““)’ de &t oo g dy x e
ag
°
[ -]

= Y\ - (24 f\) <

=i

|- = 032

e
—
L}
T
e
e
o
ol
o
< ]
»
‘l

V(cva,): |-031 = 068 F(V?M)/P(uuo)g‘zll

A



R0

21. A single beam of neutral atoms splits into 7 distinct beams when it
is sent through an inhomogeneous magnetic field (Stern-Gerlach
experiment). We can conclude that the magnitude of the total
angular momentum of the neutral atom is:
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17. A hydrogen atom is in the 4d state (n = 4, £ = 2). How many values of the 2-component of
the electron’s orbital angular momentum are possible?
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