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1. Write down equation for the following laws. {a) Boyle's Law; (b) The Phuse
Rule; (v) Nernst Equation; {d) Gibbs-Helmholtz Equation; {e) First Law of
Thermoedynamics. (20%)

i, Initially a1 300 K and 1 atm pressure, 1 male nf an ideal gas undergoes an
irreversibic isnthermal expansion in which its velume is dowbled, and the work it
perfarms is 50¢ Fmol. What are the values of q, U, 4H, AG, and 857 (10%%)

3. The equilibrium econstant Kc for the reaction fructose-l,6-di hosphate ==
glyceraldehyde-3-phosphate + dibydrexyacetone phosphate is 8.9 x 10”M st 25°C,
and we can assume ihe behavior to be ideal, (a) Calculate & G¥For the process
(standard staie: M} (b} Suppose that we have 1 mixtuic that is inicially 0.01 M

in fructnse-1,6-diphosplhaie and 16°M in both glyceraldebyde-3-phosphate and
dihydroxyscetone phosphate. What is AG? In which divection will reacton occur®
{10%)

4. In 5 volume of 11.2 din® at 273 K. 2 mole of oxygen gas, which ean be regarded
as ideal with Cp = 29.4 FK mol (indcpendent of temperature), are maintaised., (a)
What is the pressure of (e gas? (b) What is PV? (€) What is Cv? (10%)

3. Calculate the entropy of mixing per mole of air, taking the composition by
volume to be 79% N,, 20% O, and 1% Ar. (10%)

6. The equilibrium censtant for the reaction A + ZB= L is 0.25 dn/moi® Tn a

volume of 5 dm®, what amount of A muost be mixed with 4 male of B to yield 1
mole of Z at equilibrinm? (10%)

7. The emf of a cell Pt, Hy(1 atm)HCVAgCLAg  was found to be 0.51.7 V at 25,
Calculute the pH of the TIC| solution, {10%)

8. The isttope Sr emits radiation by a first order process and has a halt-life of
28.1 years. When ingested by mammals it becomes permanently incorporated in
bene tissue. Il 1 wg is absorbed at birth. hew much of this isatope remains alter
{a)} 25 years and {b) 50 years? {10%) '

3. Over a solution of benzene and cyclohesane the vapor pressurc of benzene is
ebserved to be 200 torr and tha of cyclohexane is 40 torr. Assuming the solution
tu be ideal, calculate the mole fraction of cach component of the selution. ¢ 1"%0)




