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10%( £)A skull fragment was dated by '*C analysis. If this sample

contained roughly 12% of ‘the "C present in a living tissue,
how old is the skeleton ?  (the half life of "'C is 5730 years)

12%(53)Give a brief explanation of the following terms, and identify
two of the chemicals associated with each.
| (1) acid rain (2) greenhouse effect
(3) photochemical smog  (4) ozone hole

15%(-&)For the thermal decomposition of calcium carbonate,
(2)Calculate the standard Gibbs free energy change at 25°C,
given that: A H*=+178 kJ - mol™, AS°=+161J - K" 'mol”
(b)What is the value of AG at equilibrium ?
(c)At what temperature could the reaction become spontaneous,
assuming that A H® and AS° are independent of temperature ?

10%(A\)Automobile air bags use the decomposition of sodium azide as
their source of gas for rapid inflation: _
2NaNj (s) = 2Na (s) + 3N, (g) . How many grams of Na N; are
required to provide 40.0 L of N, at 25°C and 768 mmHg ?
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10%(=)A skull fragment was dated by “C analysis. If this sample

contained roughly 12% of the “C present in a living tissue,
how old is the skeleton ?  (the half life of '*C is 5730 years)

12%(w)Give a brief explanation of the following terms, and identify
two of the chemicals associated with each.
(1) acid rain (2) greenhouse effect
(3) photochemical smog  (4) ozone hole

10%( B)Automobile air bags use the decomposition of sodium azide as
their source of gas for rapid inflation: ‘
2NalNj; {s) — 2Na (s) + 3N, (g) . How many grams of Na N are
required to provide 40.0 L of N; at 25°C and 768 mmHg ?
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1. %8 complexation Bd chelation Eﬁjﬁﬁj&ﬁﬂﬂ}@%z%ﬁ (5%)
2. fEF atomic emission 52 atomic absorption IR FEH (5%)
3. BHARY pH EE R FEE (5%)
4. FEFRSEAHRENTITERY retention time 7 HSAHTYIRERGRIBNR
(%)
5. RHH standard addition method WS K REFE (5%)
6. - Buffer solution Y ECEL, AFERE TIETERY buffer intensity HX
(5%)
7. Concentration 51 Activity AIHAEE ? HIZR? (5%)
8. ERHA fon Chromatography ~ FHIR % (5%)
9. AT HE (10%)
(i} Weighing bottle
(ii) Silver-silver chloride electrode
(iii) Buret
(iv) Chelex-100 resin

(v) Ion-selective electrode
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MnO; + 5Fe” + 8H' <> Mn™ + 5F¢’ + 4H,0 K, =7

Hh MnO, + 5e + 8H* ¢ Mn? + 4H,0 E°,0, = +1.51V

" Fel + e <> Fe¥ E%es. =+0.771V

T~ FE/KEH Hg(IDFES S O TBEEESY), REK T FIFa T

formation constant ;515 Hg® 2 (concentration) °

Hg” +2CI' ¢> HgCl, K= 1.6x10"
(D) ¥ 0.01mole K HgCl, ¥55% 1.00L 5 H,0
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