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1 2gRa decays by alpha decay. What are A and Z for
the daughter nuclide?

a) 226,92

b) 222,92 A6 3ad-4 &

c) 226,88 Ra —> D + &OC

d) 222,88 % 7
——\_ye) 222, 86

b

=D

66

2 The energy of a photon of wavelength 400 nm is

a) 3.11x101°]

by 3.50x101°] h

¢) 3.87x101] T;: 7\"“
d) 425x10197 /
—3r) 497X1019]

( b eaexw Js )(5)«0 /s)
(400 X107~ 'n)

E-

= 4.9% X\O”\O\]_



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

stat_e? 1{"\ 3oV
' i 43
a) 323nm h
b) 156 nm _
¢) 121 nm _12.GeV | o
d) 103nm E“t = -1 €, = 12:6 2V
—D ) 9;7.3 nm 4 R

_E"f: "OD%?Q/V ‘61":-““6.»661\/

T, = AE=E-E= (0T~ (-3.6eV)= 1235V

_he - MO eV nm ) q3-.3T nm
-EU\ ‘ae:"g e\/ i

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.
———3) may not be simultaneous in another inertial reference
frame.
d) are simultaneous in inertial reference frames moving
in the same direction. :

¢) are simultaneous in inertial reference frames moving
1n the opposite direction.



5  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 POINTS)

a) No photoelectrons are emitted.

b) 2.46eV
¢) 330eV _
—%d) (.64eV t’r“\&x - L\%" w ¢
e) 0.84eV
| ) k ~ d)
e A
- 1240V _ g qg eV
. 400 nvn |
Ko = 6. 04 Q/_J
6 If the ground state configuration of an atom is
1s22s*2p*, what is the atomic number of the atom?
a) 14
i by 10 | _ M S
[ 4{+a+9\:8mc n
d) 4

e) 3



7  The half-life of %P is 2.50 minutes. If a sample of 3P
has 1.60 x 10'° nuclei present initially, after 10.0
minutes how many remain?

a) 0.80 x 10'%nuclei " ‘|/ = T ﬂM&

b) 0.40 x 1019 nuclei
c) 0.20 x 10¥%nuclei

—3>d) 0.10 x 10'%nuclei ’t - T'/a &Smm _ 3 Gﬁh"’"
e) .05 x 10'%nuclei - = }p\ a
}ma

N-he " < (1ex0”) e

= 0.4 X 10 muclel

!0/3 60c

8 A laser beam emits 2.5 X 102° 663-nm photons per
second. What is the power output of this laser?

a) 51mW

_'E(K(.l(\ ‘?\\OJ('UY\ C(,_Y\/\ Q"\‘, avn Cag g_‘
%)

b) 67mW %:_\f_\?_ - (¢.Caex10 jﬂ@ﬂ
c) S1wW '\
d T5W ' (b%xb*&

e) 9BW .y Cic‘%,)( ]\O'(JLLB

Line we o asx|e? oﬁ

Hom  orwidled pey secoma
we have a Jf'O"'O& 6?\8\«3\1 O{

(a5x10™ ™ Ve YA-SATRG “T)
T 324.G 7"”““"5/3&:;&{.,6{\/\) 4



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

position of the electron. i~
P~ M7 o
A)‘ Ap 3

)5t

——>a} 0.5 mm
b) 1.5 mm
¢) 3.0mm o AP = mM AV
d) 0.07 mm | /

g) Nbne of the above
Av = (0.0004)(3OD™s)

= 0.1 ™/s
Ap (a. loax o ! k@(o lmys-) 1.0 X (D % \(5~wy5

Ax > 4,8aX10 ™

0. 483 mm X 0.5 mm
10 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)
NAx = 0.05 nm
- ~4
a) Q0eV ‘ - O=03)(|0 /YYI
b) 1MeV ' _3y
—Pc) 4eV - 5" 4.,05"5-)(‘0 J—-»S
d) 8eV P s T = ar
e) 16eV ADX 4 (0.05x10 m)

A(P = 4.055x 07 o5

A
. ~ = p - ép |
\,‘, P,\, AP B “H/\M\ K g?;\ - O’?m 6. XPO%JM

=73, FeVa 4.0V



11 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 - |
—1>b) 0.0248nm F= SOTD0-V
¢) 3.98x102! nm
d) 496 nm O
¢) 0248nm \= he _ |2{0eV -
E P00 eV

= 0.034% 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) 14c¢
c) 0.86¢

d) ¢

e} none of the above

T 6pe.e_d ot ﬂ-)ﬁ"\-\' 5 odwonys ¢
mnoany eV R adl /EYOLMG, -'_



13 Tritium (*H) decays to 3He releasing.18.6 keV of energy.
How much mass is converted into energy during this
process:

(15 POINTS)

a)
b)
c)
: d)

)

14

2.07x 10" kg

306x100kg -
207x10%ks £ 4q. b keV = 2-4F4Ax\0
331102 kg |

331 x 1032 kg

. _ \(")'1

T 2 3.3\X06 \’j

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

a) 2.55x10%m LE__- A00 oV

——Pb) 123x10¥m

¢) 0.529x10°m 3 = loCoOolX\O-w]

d) B67X IQ'9 m
¢) 1.20x105m

p= Jam ke = 51 x (0 1%

A= N . 4aa6x10"%m
P



15  The most abundant isotope of helium has a ; He

nucleus with mass-6.6447x10-27 kg. Find the binding
energy of the nucleus in MeV.

(15 POINTS)

a) 2.9x106MeV

b) 57.6MeV

©) 4.61x10°MeV
«——Dd) 28.8MeV

e) 137.8 MeV

‘;‘mp +amr\' ;mmdws |
-}
= A1.623» X167 k) ¥ (16351167 k) ~ 6.611IxIT 4
b= —  Budee s Omctz 383 MeV

gl .
16 A spaceshipis 25 m wideaand 100 m long. When

traveling at 0.80 c (in a direction along its length),
what is its observed width?

'-—pz));iz | Sma W8 Ve 5paco,s\M\o
¢) 1ém | ’ .\, h *’L\_
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