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1. Calculate the cquilibrium constant at 25 °C for the reaction
'Ox(g) + 4 H'(aq) + 4Fe?*(aq) € > 4Fe’'(aq) + 2 H10 (20 43)
[hint: AG = -nE® 3 = -RT In(K), 3= 96500 J/V-mole e

2. A3 g sample of ammonium nitrite (N114NO) is heated in a sealed chamber
having a volume of 0.5 liter and an initial pressure of 10°! Pa. The ammonium
nitrite is expected lo decompose according to the equation

NEWNO; =2 N+ 2i1;0

If it does decompose completely in this way, what will be the pressure when the
chamber is cooled down to 26 ‘C? (20 43

3. A particular arrangement of clectrons in the orbitals of an atom is referred to as an
clectron configuration. Please write down the clectron configurations of the
following elemenis: (10 3)

(A) As, {B) Cl, (C)W, (D) Be, and (E)Fr

Please also arrange these five clements in the order of increasing
clectronegativity. (10 4}) ’

4. Inan experiment, ammonia (N11;) was synthesized using a mixture of hydrogen
and nitrogen. The system was allowed (o attain chemical cquilibrium at 472 C.

with a total pressure of 10 atm, The cquilibrium mixture of gases under these

conditions consisted of 73.76 percent H,, 24.58 percent Ny, and 1.66 pereent NH,.
From thesc dala, (A) calculate (he equilibrium constant of this reaction at 472 °C

(10 4}), and (B) propose two approaches to enhance the yicld of ammonia
produced via this reaction. (10 7})

5, What are the types of bonding (primary bonding and secondary bonding) in the
following materials at room temperalure ?

(A) HF, (B)SiC, (C)Au-10%Cu, (D)graphite, and (E) polyethylene. (10 43)

6. ‘Translate and bricfly describe the lollowing terms:

(A) Cathode, {B) Cation, (C) Proton, (D) Nucleus, and (E) Isolope (10.43)
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CyH(g) 52.30 60.11 219.4
CaH(g) —B4.68 ~32.89 229.5
C,H (8} —103.85 —23.47 269.9
CH,OH(g) —201.2 —161.9 237.6
CH, O —230.8 —166.23 126.8
C,H,OH(D =217 -174.76 160.7
CH,COOH(N —487.0 —392.4 159.8
Cutigh 49.0 124.% 172.8
CeHuln) 82,9 129.7 269.2
CaCO), {calcitc) —1207.1 —1128.76 92.88
CaO{s) ~ 6355 —604.17 19.75
Ciys) 0.00 0.00 222.96
Cu(s) 0.00° 0.00 33.30
Fe(r} 0.00 0.00 27.1%-
Fe™*(ag) =81.86 -84.93 1134
Fe¥*(ag) —47.69 —10.54 293.3
Fe 041 —822.16 - 14098 89.96
H(g) 217.94 202.26 114.60
HBr(g) ~36.23 —-33.22 196,49
HCGl(g) —92.30 N —98.27 186.69
HF(#) - 268.61 ~270.70 173.51
Hi(g) 25.94 1,30 . © 2063
Hylo) 0.00 0.00 130.58
H,O{g) ~241.8 ) —288.61 ‘ 1988.7
H, () ~-205.85 . —236.81 £9.96
H,5(g) —20.17 ~33.00 205.6
Hy(s) 60.83 3.6 174,89
Hg(h) 0.00 0.00 77.40
1{g) I06.50 70.16 180.66
Lx) 62.25 19.37 260.57
Lyie) 0.00 0.00 118,79
K(g) 89.99 61,17 160.2
KNOy(1) —492.70 ~393.13 288.1
Mg(n 0.00 0.00 32,51
MnO,(s} =396 —-464.8 33.44
NH,(g) ~46.19 ~16.66 1925
NO{(g) : 90.37 , 86,7 210.62
NO,(4) 33.84 3184 240.45
N1} 0.00 0.00 191,50
N,O{(2) 81.55% 103.59 220.0
NO(f) - 9.66 96.26 304,3
NaCl(s) —4109 —304.0 72.33
NaHCO(s) —047.7 -851.8 102.1
Na,CO41) —1i130.9 —1047.7 =136.0
O(s) 2475 230.1 161.0
Oye) 0.00 0.00 205.0
Oy¢) 1423 1634 232.6
5(¢, rhumbic) 0.00 0.00 31.88
504(¢) ~296.9 ~300.4 2485
S5O0} —-395.2 —370.4 23%6.2
Zn{s) 0.00 0.00 41.6
ZnO(s) —-343.0 —a82 4439
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