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226

1 s Ra decays by alpha decay. What are A and Z for
the daughter nuclide?

a) 226,92
b) 222,92
c) 226.83
d) 222,83
e) 222,86

2 The energy of a photon of wavelength 400 nm is

a) 3.11x101]J
b) 3.50x 101°J
¢) 3.87x101]
d) 4.25x101]
e) 4.97x101°]



3 What is the wavelength of a photon emitted when an
electron in hydrogen goes from the n=4 state to the n=1

state?

a) 323 nm
b) 156 nm
¢) 121 nm
d) 103 nm
e) 97.3nm

4 A conclusion from special relativity is that events that
are simultaneous in one inertial frame

a) are simultaneous in all inertial reference frames.

b) are simultaneous in all inertial frames moving at the
same speed.

¢) may not be simultaneous in another inertial reference
frame.

d) are simultaneous in inertial reference frames moving
in the same direction.

e) are simultaneous in inertial reference frames moving
in the opposite direction.



Light of wavelength 400 nm bombards a surface with
work function 2.46 eV. What is the maximum kinetic
energy of the photoelectrons from this surface?

(15 POINTYS)

a) No photoelectrons are emitted.
b) 246eV
c) 3.30eV
d) 0.64eV
e) 0.84eV

If the ground state configuration of an atom 1s
1522522p*, what is the atomic number of the atom?

a) 14
b) 10
c) 8
d)

e) 3



2 The half-life of P is 2.50 minutes. If a sample of *°P
has 1.60 x 1010 nuclei present initially, after 10.0
minutes how many remain?

a) 0.80 x 10'%nuclei
b) 0.40 x 10'%nuclei
¢) 0.20 x 10'%9nuclei
d) 0.10 x 10'%nuclei
e) 0.05x 10%nuclei

8 A laser beam emits 2.5 X 1029 663-nm photons per
second. What is the power output of this laser?

a) S51mW
b) 67 mW
c) S1W
d T5W

e) 93W



An electron has a speed of 300.0 m/s, accurate to
0.04%. Estimate the minimum uncertainty in the
position of the electron.

a) 0.5mm
b) 1.5 mm
¢) 3.0 mm
d) 0.07 mm

e) None of the above

A hydrogen atom has a radius of 0.05 nm. Take this to
be the uncertainty in the position of an electron in the
hydrogen atom. Estimate the electron’s kinetic energy
(Assume that the electron is non-relativistic).

(15 POINTS)

a) 0eV
b) 1 MeV
c) 4eV
d) 8eV

e) 16eV



1l An electron is accelerated through 50,000 V. What is
the minimum wavelength photon it can produce when
striking a target?

a) 0.0496 nm

b) 0.0248 nm

¢) 3.98x107?!' nm
d) 496 nm

e) 0.248 nm

12 According to special relativity, what is the speed of
light measured in a space ship traveling at 0.4 c?

a) 0.6¢

b) ldc

¢) 0.86¢

d c

e) none of the above



13 Tritium (H) decays to *He releasing 18.6 keV of energy.
How much mass is converted into energy during this
process:

(15 POINTS)

a) 2.07x10Y kg
b) 3.06x 103 kg
c) 2.07x10% kg
d) 3.31x 102 kg
e) 3.31x 107 kg

14 If an electron is accelerated from rest through a
potential difference of 100 V, what is its de Broglie
wavelength?

a) 2.55x10°m
by 1.23x10'%m
¢) 0.529x10'"m
d) 8.67x10%m
e) 1.20x 107 m



15

16

The most abundant isotope of helium has a .He

nucleus with mass 6.6447x10-?” kg. Find the binding
energy of the nucleus in MeV.

(15 POINTS)

a)
b)
c)
d)
e)

2.9x10°MeV
57.6 MeV
4.61x10° MeV
28.8 MeV
137.8 MeV

A spaceship is 25 m wide and 100 m long. When
traveling at 0.80 ¢ (in a direction along its length),
what is its observed width?

a)
b)
c)
d)
e)

42 m
25m
16 m
15 m
20 m



e
2)e
3)e
4)c
5)d
6)C
7)d
8)d
9)a
10)c
11)b
12)d
13)e
14)b
15)d
16)b
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