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1. (8, single choice) A system which undergoes an adiabatic change (i.e., ¢ = 0) and

does work on the surroundings has
A.w=AE; B.w=-AE, C. w>0,AE<0; D. w<0,AE>0; E.w>AE

2. (9) Line spectra from all regions of the electromagnetic spectrum, including the
Paschen series of infrared lines for hydrogen, are used by astronomers to identify
elements present in the atmospheres of stars. Calculate the wavelength of the photon
emitted when the hydrogen atom undergoes a transition fromn=5ton=3. (R =
1.096776 x 10" m™) |

3. (9) Write the correct set of quantum numbers (n, I, m;, m) for the highest energy
electron in the ground state of potassium, K.

4. (10) Calculate the lattice energy of magnesium sulfide.

Mg(s) — Mg(g) AHP = 148 kJ/mol
Mg(g) — Mg™ () +2¢ AHP = 2186 kJ/mol
Ss(s) — 8S(g) AHP = 2232 kJ/mol
S(g) +2¢ — S7(g) AHP = 450 kJ/mol

8Mg(s) + Se(s) — 8MgS(s)  AHPr=-2744 kJ/mol
Mg*(g) + ¥ (g) — MgS(s) AHPyigs = ?
5. (10) Draw the best Lewis structure for CICN.

6. (8) Examine the following half-reactions and select the strongest oxidizing agent

among the substances.

[PICLI> (aq) + 26 ==Pi(s) + 4Cl(aq); E°=0.755 V

RuOq(s) + 8H'(aq) + 8¢ ==Ru(s) + 4H,0(]); E° = 1.038 V
FeO4*(ag) + 8H (ag) + 3¢ == Fe*(ag) + 4H0(l); E°=2.07V
HsXeOg(ag) + 2H*(aq) +2¢ +=XeOs(ag) + 3H,0()); E°=242V

(BFRIABE FREHL)




e 171 BYIRAAEAT L EEERLHED LA RSM #* DH BIE
RAT: ABHE RO  TAZRIE 248 BIE CWEE

FEBER G LR Iﬂ(ﬁﬂﬁﬁﬂ » OFTER  (EeEEAE)

EZE % - 0301 7k 2

7. (9) Use the given data at 298 K to calculate AG® for the reaction

2012@ +80x(g) — SOCly(g) + CLO(2)

Qﬁ“%‘%‘aﬁ“% + HSO, —*

9. (9) Predict the products for the following set of reactants.

Li(s) + H,O()) —

mixed in order to prepare such solution.

P4 ; Na; SiO; ; NaCl ; diamond

Substance: Ch(g) SO:(g) SOCla(g) CLOG)
ARP ¢ (kJ/mol): 0 -296.8 -212.5 80.3
S°(J/K-mol): 223.0 248.1 -309.77 266.1
8. (9) Write . the organic product for the reaction of 2-pentanol with sulfuric
acid. .
OH

10. (9) The chemiét, Anna Lytic, must prepare 1.00 kg of 15.0% (w/w) acetic acid
using a stock solution which is 36.0% (w/w) acetic acid (d = 1.045 g/mL).
Calculate the gram of the stock solution and the distilled water that need to be

11. (10) Indicate the bonding type for the following solids. ( 1oni¢ , network « )






