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I. A sieam engine operates between 138 and 38°C. What is the minimum amount of
keat that must be withdeawn from the hot reservoir to obtain 1000 J work? (5%)

2. Caleulate AS when 0.5 mole liquid water at 273K is mixed with 0.5 mole liquid
water at 373K, and the system is allowed to reach equilibrium in an adiabatic
enclosure. Assume C =77 JK'mol" from 273 to 373K. (5%)

3. Calcnlate AU, AH, AS, Ad and A in expanding one mole of ideal gas at 25°C from
10 to 100 dm’. (5%)

4. For each of the following processes, state which of the quantities, AU, AH, AS, A4
and AG, are equal 1o zero for system specified. (a) A nonideal gas is taken around a
Carnot cycle, (b) A nonideal gas is adibatically expanded through & throttling valve,
{c) An ideal gas is adibatically expanded through a throttling valve, (d) Liquid
water is vaporized at 100°C and 1 atm, (e) H, and O, react to form H,O in a
thermally isolated bomb, and (£} HC] and NaOH react to form H,0Q and NaCl in an
aqueous solution at constant T and P (10%)

5. Sketch graphs of G, §, V) and C,, against T at constant P for typical first- and
second-order phase trangitions. {5%)

6. The vapor pressure of water at 298K is 23.76 torr. What is AG,, at one atm for the
change of H,0,, > H,0,? (5%)

7. The human body contains about 150 g of potassium in ionized form disaributed so
that the concentrafion inside cells is 0.155 mol.dm™ and that outside cells is 0.005
mol dm™. What is the toial Gibbs energy 4G associated with this unequal
distribution compared to that for a uniform concentration? {5%).

8. The vapor pressure of a liquid that obeys Trouton’s nile increases by 20 torr K at
temperatures around its normal boiling point (T,). Estimate the AH (vaporization)
and T, for this liquid. (5%).
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5. At 1000°C, K, for CO, ¢, + C(c) <> 200 g is 121.5 atm. () caloulate K.
(equilibrium constant in terms of concentrations), (b) if a vessel initially contzined
carbot and €O, at 10 atm and 1000°C, what wouid be the tctal pressure at
equitibrium? (5%)

10. LR ERPIS)FERTTRRARAT - (10% )

11, FE3RIRE - WIRISSY - M - induced dipole . permanent dipole ot + i RERE T ?
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13. FHIRLREBIY P-type LFWE (a) Sidoped with P (b) Si doped with Li (c) Si
doped withB  (d) Gedoped withIn () Gedoped withLi  (10%)

14. T8 AURRBHTURS - TR ERIR = XU - — Ak R R E R R (IR
HEBHEAEN - BRE _SlS TIREME IS EEGUR IR active?  (10%)



