{Circle the Correct Response, or Make a Sketch):

30) At what angle do you observe the 4th order maximum relative to the cen-
tral maximum when 400 nm light is incident normally on two slits separated by
0.625 mm ?

1) 1.837
17) 2.750
HI) 3.67°

v} 4.13%
V) 30.8°

31) You notice that for 2 material with work function of @ = 2.20 &V, a stopping
potential of 0.800 ¥ i needed in order to prevent electrons from leaving the surface
when you bombard the material with light from a laser of unknown waveleagth.
What is the wavelengih of the lager?

I} A = 1550 nm
IT} A = 886 nm
TIT) A = 564 nm
IV} A= 451 nm
V} A =413 nm

32} Estimate the uncertainty in the transverse momentum of & photon with
A = 500 nm afier it passes through a single slit of width a = 0.005 mm. (Tl
socept 2 of these answers depending on your reasons)

I} about 0.25 eV/e
IT} about 0.020 eV/c
TI1} about 2.5 eVie
IV) about 25.0 eV /¢
V} sbout 0.0020 eV/e

33} An electron in a hyrogen atom in the n = § staie makes a transition to the
n = 1 state and a photon is emitted. What is the wavelength of this photon?

) A=9L2 nm
H} A=103 nm
IIT} A = 137 nm
IV) A= 820 nm

V) A = 2480 nm




(Circle the Correct Response, or Make a Sketch):
34) Estimate the binding energy per nucleon for Zirconium. {352}
1) 8.665 MeV

1) 8.549 MeV

I11) 8.448 MeV

IV) 814.5 MeV
V) 7041 MeV

35) Plense 8l in 2 possibie filling of the electronic states for Carbon{Z=8}.

Is 23 2p

spin up = f
spin down = {

36) Which kind of radiation: (assume an energy of about 1 MeV for each) is most
hikely to be absorbed quickly in air? (The quick absorbtion makes this kind of
radiation useful for detecting changes ie air density, like when there is smoke in
the air..}

1} alpha
10) beta

HI) gamma

37) On December 15, 1986, the physics department purchesed x radicactive
gource with a half-life of 3.2 years and an activity of 10° Bg. What is the nc-
tivity of this source today?

I} 10° By
I} 31600 By
117) 25000 By
IV} 6000 Bq
V) 60 By
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Equations
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h = 6.626 x 10-31 5 ke = 1239.8 &V nm
c = 2.9979 x 108 m/s eV = 1.6002 x 107197
e = 15022 x1071¢ ¢ Mocron = 911 % 38~ kg
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Ke* 1 R 13, ﬁev 5
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{Circle the Correct Response, or Make a Sketch):

1) A +4.0 C {posiiive) chasge and a -2.0 C (negative} charge are located
0.50 m apart from each other. What is the force on the +4.0 C (positive) charge
due to the -2.0 C {negative) charge?

I} 7.2 x 18!® N and repulsive

17} 7.2 x 101 N and attractive
IIf) 1.4 x 10" N and repulsive
IV} 2.5 x 1011 N and atteactive
V) 2.9 x 108t N and repalsive

2} Two widely separated spheres, one with a radius of 1.0 em and charge on its
outer surface +¢ (Qemeii+4q), and one sphere with a radiug of 10.0 cm and no
charge on its outer surface (Qu,=0), are connected by a thin wire, i.e. the wire
forces them to e at the same potential. The charge on the big (r==10.0 cm) sphere
afier the spheres are connected by a thin wire is:

1) Qg = 0.50 ¢
I1) Qpig = 0.1 g
M) Quig =10 g
IV) Gpig =091 ¢
V) Qﬁy =1i¢

3) If a 16.0 kg particie with charge 3.0 C is placed in &n electric field,
B = 2.0 (N/C) #, and then released, how fast is the particle moving
after 5.0 s7{at ¢ = 0 the particle is at rest)

) ve30mfs
Mv=80m/s
III) # = 15 mfs
IV) v =33 m/s
Vv =033 mfs

4) What is the electric potential at point P for the three charges in the figure,
each of which is placed at one point of an equilateral triangie?

V=00 Volts
NV = -3.6 x 16! Vaits
I V = 7.2 x 101 Volts '
IV) ¥ = —11 % 10 Volts +2.0C
V} V= 1.8 x 101 Volts

20C

-2.0C




(Circle the Correct Response, or Make & Sketch):

A charge of +q i5 in the center of a conducting spherical shell of inner radius a
and auter radizs b. This conducting shell has a net chargs of -2

charge inside shell = +q
Net Charge: = . conducting sheli net charge = -29

5) What is the magnitude of the electric Beld at i), between the center and

the inner surface of the shell? {Hint: How much charge would be enciﬂse:i by a
(Gaussian surface of radius f,7}

) E= el
N E=0

I B = gL
V) B = g7
VIE=goih

&) What is the magnitude of the electric field at point M, inside the shell? (Hint:
What is the electric field inside a conductor if there is NO changing B field?)

D B=o5
o) E =
V) 5 - gt

V) E = gt

7} What is the magnitude of the electric field at Rz, cutside the shell?{Hint: How
much charge would be enclosed by a Gaussian surface of radias Ha¥ Try it, add
them upl)

I]Emﬁﬁ
M E=0

o) £ = g3
V) B= g o
V) E= gl




EGircIﬁ the Correct Response, or Make a Sketch):
8} Caiculate the capacitance between points A and B.

1y
j |

[ B
Ak -
2UE | |
I} 0.55 uF S

II) 6.0 pF
III} .75 uF
IV) .75 uF
V) 1.33 uF

9) What is the gap between the plates of & paraliel plate capacitor in air if the
Area of the gap is 8.5 m? and the capacitance is 2.5 x 10719 F?

D1Lixi¢Bem
11) 0.58 em
LI} 0.14 om

IV}18ecm
Vtlem

10} An isolated capacitor in air has a stored energy of 10 x 1079 J. If we
gow insert 4 dieleciric material of dielectric constant & = 1.3 into the gap of the
cepacttor, what is the new stored energy of the capacitor? (Hirdt: Une charge
conservation.}

I31.3x10-% 75
M 077x10-% J
) £.7x 10~° J
IV} 059 = 1070 J
VI10x16~*J

. Oy = 10 x 10~ F
1%} What is the charge oh Ca? Cy =20 x 16712 F

) 6.0 x 101! ¢ V = 6.0volts
1) 3.0 x 10t ¢
I} 1.2 x 100 ¢ C
V)60 x 1071t O 1 ——
V40 x -l ¢ v

C,

B
3




{Circle the Correct Response, or Make a Sketch):

12) What is the resistivity of 2 conducting wire of tength 2.0 m, cross—sectional
ares of 1.0 mm?, and resistance of 1.007

120 802-m

M) 2.0 x 18- m
TN 650 x107%.m
V) 20x 107 G-m
V) 248.-m

13) How much current pssses through R27

10V 20= Rl
N14 T
m2 A
s 0= R2
V154

14) Calculate the resistance between points A and B.
10€2

A V¥V B
1} 6 " ZOQ -
m) 17 0
o — AR —
v)ase 300

15} A 12 £ resistor dissipates 100 Watis when current Sows through it. This
resiator has how much voliage scross i€7

I} 4.0 Volis
11} 8.3 Volis
HI) 35 Volts
V) 49 Volts
V} 2400 Voits




{Circle the Correct Regponse, or Make a Sketch):

16} A magnetic field of (.52 T makes an angle with respect to the velecity of
a particle with charge 1.0 X 1073  traveling at 1000 m/s. 1f the magnitude of
the force on the particle due to the magneiic field is 1.0 x 107N, which of these
angles best describes the angle of the magnetic field with respect to the particle
velocity?

1} 10
1T} 59
111} 119
Iv) 20°
V} 340

17) An electron is in a circular orbit in & masgretic field of 0.6000010 T'," What
is the magnitude of the angular frequency{us) with which this particle rotates?

1) 6.0 x 10% reds/sec
1) 0.11 rads/sec
IT) 8.8 rads/sec
IV} 1.0 x 10~% rads/sec
V) 1.8 x 10% rads/sec

18} At what Yocation from a very long wire is the magnetic fisld 0.006040 T if
the wire carries a curcent of 10.0 A?

DNr=00m
IMr=031m
IH)r=20m

IV) r = 2000
Vir=00i6m

19} What is the self inductance of a solenoid of length 2.0 m, ares (.01 m? and
10000 turns?

I} 100 milli — Henrys
TY) 630 malli — Henvrys
11T} 310 Henrys.
IV) 2.0 micro — Henrys
V) 25000 Henrys




(Circle the Correct Response, or Make a Sketch):

In the figure beiow, an externat farce is used to move & corducting loop of
sides a and a resistance R through a magnetic field at a constant velocity v as
ghown. 'This produces as induced Emf in the leop, and a resulting current. If
R=200 0=0%m, v=10m/s, and B = 0.2 T {into the page}:

+B +

-

+ || +

|
[+

£

'

F

W> external

1
]
r
1
i
4
t
i s ]
k
1
t
|
1
i

y

J N §

o

20} What direction is the current moving?
1} Clockwise

II} Counter-Clockwise

[} Qut of the paper

IV) Into the paper
¥} No Current!

21} What is the value of this current?

T} 0.5 Amps
I} 1 Amps
1Ty 2 Amps
IV) 10 Amps
V) O Amps



a

{Circie the Correct Response, or Make a Sketch):
22} In which direction is this Electrobiagnetic wave traveling? +

Iy Up

II} Down
11T} into the Page
iV) Out of the Page B

23) Light that has passed through a polarizer with its transmission axis oriented
at 10% from the vertical direction bas an imtensity of J;. This light then passes
through a second polarizer oriented at 40 from the vertica! direction. What is the
intensity of the Hght after this second polarizer (Inew)?

1) Juow = G.87 Iy
1) Jnew = 075 £y
HE) Fnew = 0.50 Jy
IV} Frew = 6,25 I;
V) T = 1

>

24) What is the eritical angle for total internal reflection for light traveling in
the core (inper part) of an optical fiber if the core has an index of refraction of

n = 1.5 and the cladding {outer covering) of the fiber has an index of refraction of
n =157

=113

cladding

Cladding

n=1.3

1) 8 = 30°
11) 4 = 40"
[} 8 == 429
IV} 8 = 5(°
V) 8 = 608

5) A fying fish, under water (n=1.33), sees the sun st an apparent, angle of 45°
from the vertical. At what angle from the vertical does this fish see the sun when
it “flies” above {a=1.00) the water?

1) # =200
I) 8 = 320
111) & = 499
V) & = 60%
V) 8 = 700




{Circle the Correct Response, or Make a Sketch):

26) What is the focal length of the lens in your eye when you can focus an object
at your near point? {Assume that the distance from your lens to the back of your
ave is 2.0 cm, that your nesr point is 15 em in front of your lens, and that the
liquid behind your Jens has n == 1.00 just like the zir in front of your lens.)

I} 20 cm
I 23 em
HI) 17 em
IV} 2.3 em
V} 1.8 em

27) Please find ¢he image produced by the object and the diverging lens shown
ir the figure below using graphical methods(your ruler).

28} An object, 6.0 m in height, is located 25.0 m in front of a convex {diverging)
mirror with radius of corvature |B| == 20.0 cm. What is the apparent gize and
orientation of the image produced by the mirror?

T} 230 om erect
I} 2.4 em erect
111) 2.4 ovn inverted
IV} 4.8 om erect
V1 4.8 cm inverted

29} At whet distance are you theoretically sble o jnst distinguish the two head-
lights from a car? Treat your eye like a pinhole camera. Assume your pupil has a
diameter of 4.0 mm, the headlights are separated by 2.0 m, and the wavelength of
light that comes from the headlights is 558 rm.

I} L = 8200 m
IT) L = 12000 m
1) L = 10000 m

V) L = 18000 m
Vi L=200m



