Kuwata Spring 2003
Name: K E ‘\/
Chemistry 56
Test 1
February 27, 2003
Instructions:

1. Write your name in the space above and on the backs of the other pages.
2. You may use one side of an 8.5” x 11 sheet of paper filled with information as a reference.

Please turn this sheet in when you turn in the test.
You are not allowed to use any other references.

e

table and other reference information on p. 8.
6. You have two hours and thirty minutes to work on

You are allowed to use a calculator, but only for numerical calculations.
Your exam booklet should have eight pages total, with questions on pages 2-7, and a periodic

this exam.

Page (Possible Points)

Your Score

Page 2 (20)

Page 3 (16)

Page 4 (16)

Page 5 (18)

Page 6 (20)

Page 7 (10)

Total (100)
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1. Scientists knew since the 19th century that silver crystallizes as a cubic system. However

we could not determine which of the three cubic Bravais lattices best describes Ag until the
advent of X-ray diffraction (XRD) techmques Analysis of a Ag powder diffraction pattern
leads to the following values for (4a’sin* 8)/2° (a = 4.085 Aand A =1.542 A):
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(a) (6 points) Complete the above table by assigning a correct set of Miller indices to each of the
above values of (4a’sin” 9)/2°.

(b) (6 points) Based on the above table, the solid-state structure of silver is

cubic P (simple) cubic I (body-centered) cubic F (face-centered)

Circle the correct answer above, and briefly justify your choice below.
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(c) (8 points) Compute (to three significant figures) the den51ty of Ag. Your answer must be in
units of g/cm’.
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2. (16 points) Consider the plots of current (i) vs. ;
applied potential difference (or voltage) (V)
shown at the right. These curves (labeled @ and b)
come from two photoelectric effect experiments
in which a Faraday cup was used to collect
photoelectrons. Note that the intensity of light P
used in Experiment a was twice the intensity of
light used in Experiment 4. However, the same
wavelength of light was used in both experiments. T

- 0 +
Applied potencial
-y, difference V

Address the following questions concerning these data:

¢ (1) What is the physical interpretation of ¥, and why do both curves go to zero at an applied
rrs P g Pp
potential difference of —V?

Spts (1) Why does neither curve attain its maximum current for all positive voltages? Shouldn’t
all photoelectrons be accelerated to the Faraday cup?

LY P+5 (iii) Why does curve a attain twice the maximum current of curve & in the limit of very large
positive voltages? 2
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