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Q1: An electron beam can create an interference pattern in a double-slit diffraction experiment because

of which Physics Principle?

(Record your one-digit answer in the Numerical Response boxes below)
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Q2: If a proton is moving at a speed of 3.58 x 10° m/s, then its deBroglie wavelength is a«b Mo-cé 3

where a, b, ¢, and d are , , , and

(Record your four-digit answer in the Numerical Response boxes below)

3

P:m\/
MV <
. h
s <o

h

g =
| A

6.623x10"
(163x10 (358 <10¢)

= 1084 %10~

~ !.\xIO-'Sm

™M



A eV B

Q3: Which formula best relates the angle of diffraction to the velocity of the incoming electron beam?

a. 0 =Sin (mvd)

c. 6=Sin ("wd)
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Q4: If the diffraction angle, 6, between the central bright spot and the first antinode is 4.17 x 102 deg,
and the slit separation distance is 5.0 um, then the deBroglie wavelength of the incoming electron beam
is a.bc x 109 m, wherea, b, c,anddare ___, ,and

(Record your four-digit answer in the Numerical Response boxes below)

0 Sin™?!

d. 8 =Sin1 (—

rvd

nh
mvd

mvd
nh

i)
)

mv

% O: bia” (m\lé

A+ 2500 | (5.0mg bia(H1120™)

316|449 n

A= 3.6 Bolxlo-o‘m
x 3.44x10"%

Q5: Given your answer from Q4, the speed of the incoming electrons is a.bc x 109 m/s, where a, b, ¢,

and d are , , ,and

(Record your four-digit answer in the Numerical Response boxes below)
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MARKING:
Beginning 0.0-2.0
Progressing 25-35
Competent 4.0-45

Exemplary 5.0
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