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Question 1 (10 points):

a) Which of the following photons have sufficient energy to break typical covalent chemical
bonds? (8 points) )

X-rays, microwaves, visible, infrared

TYpice / bord: B -4 e\ | it p X ey

R ? m— =7
x rctvg S : ' ﬂ;-—;hf-__—':'-“‘- = g '*F'_':-a_" .
/ "

i

b) With what molecular transitions are the photons you selected in (a%?/ (2 points)
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Question 2 (20 points): | N\
Silicon can be reacted to form SiO; (an insulator) or metal silicides such as N1>Si that ;. QS
metallic.

Draw and concisely compare simple energy level (band) diagrams for Si, S10>, and Ni,S;
(It may be helpful to draw the three diagrams on one line.)

Indicate where bands are filled and where they are empty. b

Indicate the Fermi energy on each diagram. 2.
Label your axes. |

You do not need to include dopants in any of the above, just the pure material (which is call¢./ -
“Intrinsic”).
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Question 3 (25 points):

For the j[ransition metal complex Ag(N H3)2+:
a) Identify the Lewis acid(s) and Lewis base(s). (5 points)
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fg Wr}['fe the fox_*rpat}on reaction from the (aqueous) metal ion and the ligands. Give the
rmation (equilibrium) constant (in terms of concentrations). (5 points)

| ’48:;5" 2oL LAa A, fJ

B e

C‘t&)
{ K i E143 CA/A(E)Z«!-]
" ¢ “[‘4'3?][/'/(1-3]2

c) Give the signs of A.H, 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?) Is the reaction
spontaneous? (Please be sure your answers are consistent!) (10 points)
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Y ) Do you expect the reduction half-cell potential of the metaljgn or that of the complex to be

larger (reduction to the solid metal)? Explain your answer fonciselySS points) \\
_ 0 Q '
- - ¥
> —
3 D * ATJC-L) e R “‘ e

ef—e#—%. ,4-3(8)+_ ZA/H‘B w S A 0 ‘(

b &
?) €43 (/f’('ﬁ')z Z"VL

&,

D dghr Agy, s> —— LDy ey Eur 70

o et rEac/teh 3, whith> +he J%me 0s Lihe formabior of @Af) (MI)‘);'J gs wtll 45
. £ reackon 4 and Fhe jvrse  ofF readvh T, By 73 posive  Decans e
Pt X g BRI .

A b= -wFE L Agie —RT (KD N k>, #3 45¢<\, EFo q@

( i

 hels ghenld be TR eun g M tpb, 2 15 Fhe @
Becaunst b1 educhien po\(v\h“ 3 : o ” \£s, N&j“dfw h

Al (5 Clipped ard  baodR Wy )““/‘ i _Agt nwet e TR :
. e ' e Th;‘ 1 0“50 '
A poknhal h ke e 3

b be Cainge. 43[N1*33*’ ( | \ﬁ\ﬁm‘" b
' Ny, Te— S ol wmw Fhvs fﬁ}uu v 2 A
\." 'ﬁle bY G oy Ve A~ MQ rvMﬂ\J b veny Hy{&wfqb'!j i \'3 M\Fp\:\‘b\( (Q(}\

A fepy IX

we(-ore, lEm“{IEMW“‘ﬂPl gketﬂllg),‘_ womld G owrt hegahwt Hoan  Bau4,




. ’ ; ¢
Name O(Mon Ruter o

Question 4 (25 points):
For phosphoric acid, H3POys, the pK,s are:
pKap =2.2 rL%»F’ca, —> W5 £y

PKar =72 Wy Poe~—T #F%

pK&3 =127 “/ﬁﬂé/—:? ’Pd‘/

a) Write the reaction associated with K. (10 points)
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volumes and scales to measure weights.)
0.001 M HCI, 1 M HCI, 10 M HCI
0.001 M H;PO,, 1M H3PO4
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Question 5 (20 points):

For Cu(OH),, K,,=2.2x10%°

Also, for Cu(NH3),**, Kr=5x10"
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b) Rank the order from highest to lowest in h.lCh Cu(
your answers. (15 points) A’lj—
ateé 1 M Cu(NOs),, 1 M NaOH, 1 M NH}
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Extra credit #1 (2 points):
Zn0 is a colorless semiconductor that is used in sunscreen.
What can you say about its bandgap?
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What combinations of the chemicals in 4¢ could you use to start a fire and how would each
combination you name react?
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Continue any answers below if you need more room.

Continuation of problem # o>
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