Chemistrymmns 2 & 3, Midterm #2 1) T N e

2 March 2017 . -~
S questions + 2 small extra credit problems, 8 pages. 2) X 3 () },2;..
Answer on these sheets only. Additional space on last page.

If you need extra sheets, please ask your proctor or TA. 3V $ Bk

If you continue a problem on an additional page, please TE e

indicate that on the original problem page. 4)

Note: Only these papers can be used; no other notes are allowed.

S)

Please answer each question concisely. Show your calculations.

You may (and in some cases, must) draw explanatory diagrams. EC1+2) )
Label all axes and features on graphs and diagrams.

You may not use a calculator, computer, watch, smart device, or electronics of any sort.
Irrelevant and/or incorrect material will result in loss of points.

=> Only exam answers in pen will be considered for regrading.

Table of constants and conversions

Speed of light: ¢ = 3 x 10° m/s

Faraday constant = 96500 coul/mole

Electron charge magnitude: e = 1.6 x 10" C

Plank's constant: 2= 1.1 x 10™* J-s

Gas constant: R = 0.08206 L-atm/mol-K = 8.314 J/mol-K = 1.987 cal/mol-K
Boltzmann constant: kg = 1.4 x 10 J/K

Electron rest mass: m =9.1 x 107" kg

Proton rest mass: M = 1.7 x 10" kg

1 mole = 6.02 x 107
Energy Conversion Table
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AGP® = -nFE®° = -2.303 RT logioKeq

pH = pK, — logio ((HAV[A])

 You will find a periodic table for your reference on the next page.
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ing photons have sufficient energy to break typical cov\alent chemical
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be reacted to form SiO; (an insulator) or metal silicides such as Ni,S1 th
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:ompare simple energy level (band) diagrams for Si, SiO2, and
l to draw the three diagrams on one line.)

bands are filled and where they are empty. "

on each diagram. 7
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Question 3 (25 points):

For the transition metal complex Ag(NH;),":
a) Identify the Lewis ﬁcid(s) and Lewis base(s). (5 points)
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) Write the formation reaction from the (aqueous) metal ion and the ligands. Give the

formation (equilibrium) constant (in terms of concentrations). (5 points)
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¢) Give the signs of AH, AS, and AG for the reaction that you wrote above. Indicate what you
expect for the formation constant (i.e., is it greater or less than some number?) Lq_ﬁj;b&act_lon
ntaneous? (Please be sure your answers are consistent!) (10 points)
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d) Do you expect the reduction half-cell potential of the metal ion or that of the complex to be
la ger (reduction to the solid metal)? Explain your answer conmselx. (5 points)
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(20 points)
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TR Extra credit #1 (2 points):
S0 Zn0 is a colorless semiconductor that is used in sunscreen.
B t can you say about its bandgap? R~ 2n0

ra credit #2 (2 points):
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ination you name react?

:y answers below if you need more room.
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