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2. In(2)=0.693, In(10)= 2.3, In(0.46)= -0.78
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(1) The standard emfof cell Pi(s) | H; | HBr{aq) | AgBx(s) | Ag(s) is given by
E% V = 0.071-5.00 x 107 (T/K-298) — 3.45 x 10" (T/K—298)*
Evaluate the A,;S° (in J K" mol™) at 298 K
(A)y48.2 (B)-56.3 (C)-65.8 (D)-72.5 (E)-81.7
(2) The excess Gibbs free energy of solution of methylcyclohexane (MCH) and tetrahydrofuran (THF) at
303.15 K was found to fit the expression
G'=RT x (1-x) [0.48-0.11(2x-1)+0.02(2x-1)*]
, where x is the mole fraction of MCH. Calculate the Gibbs free energy of mixing (in RT) when
a mixture of 2.0 mole of MCH and 2.0 mole of THF is prepared.
(A)-0.57 (B)-2.65 (C)-522 (D)6.35 (E)-2.3
- (3) 3 moles of van der Waals gas with a= 3.6 atm L*/mol® and b= 0.5 L/mol is compressed from 20.0 L to
10.0 Lat 300 K. Calculate AU (in J) for the process.
(A)-1.62 (B)18.2 (C)-344 (D)-729 (E)-164.1
(4) Calculate AS (in J/K) in Problem 3.
(A)-64 (B)-13.2 (C)-194 (D)-289 (E)36.3
(5} The pre-exponential factor for a certain bimolecular gas-phase reaction is 4.6 x 10'2 L mol™ 57,
and its activation energy is 10.0 kJ/mol. What is the enthalpy of activation (in kJ/mol) at 300 K?
(A3.2 (B)5.0 (C)68 (D)7.5 (E)83
(6) Consider the reaction A > P with autocatalysis, where rate = k[A][P] and [A]=[Al,, [P]=[P]. at t=0.
Derive kt as a function of [A] and [P].
(AX[A)HPLo) In{[ALPITAIPL)}  (B)[AlHPlo)" In{[A[P1/([AL[P])}
(OIAIHPLY " In{[ALPY(AIP])}  (D)([ALHP]) In{[AlPI/(ALIP]}
(B)[A]o+[P1o)? In{[AI[PTATATIP])}
(7) Calculate the half-life of A if [A],= 1000 [P], in Problem (6).
(A6IUALY" B)SAKIALY' (C46K'[Al, DMEKIAL)! B6IKATL
(8) K-40 decays by 2 processes: :
VoK — P0Ca+B (90%) (rate constant k;)
YK — “gAr+ B* (10%) (rate constant ky)
The half-life for potassium decay is 1.3 x 10° years. Determine k, @n 10 yry.
(A)24 (B)35 (046 (D)53 (B)6.8
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(9) What’s the ground state term symbol for an oxygen atom?
AP B)'So  (OPiz OYP  (B)'Sin
(10)An unnormatized wave function for a light atom rotating around a heavy atom to which it is bonded
is W(¢) = e with 0= ¢<2r. What’s the probability of finding the light atom between ¢=n/2 and
$=3n/27
M B2 ©14 Ow6 (E)/3
(11)What’s the kinetic energy in Problem 107
(A)261  (BW21 (CH/4l (DY (E)3H/4l
(12)Calculate the expectation value of momentum for a particle in a box with the wave function
¥(x) = (2/L)"sin (3mx/L)
(APWL (BW3L (C)0 (DRL (EM/6L
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(1)Consider a Carnot cycle, where n moles of ideal gas is the working fluid.
(a)Calculate the area enclosed by the curves of the P-V plot in terms of Ty, T, and Jh-
(b)Derive Ti/qp as a function of T and qs.
(c)Plot entropy vs. temperature for a Camot cycle and indicate the locations of A, B, C, and D.

RﬁAdiab&t (18 %)
A:i\‘
& 4-\\ \
2 RN
& T . iaba
I N i
N
h
il
Volumeae, Vv
(6 %)

(2)Plot p vs. T to show the effect of increasing pressure on the freezing point if Vi, soiig < Vi liquid-
(3)Suppose that the wave function for a system can be written as
W(x) = (3/16) *1(x) + (3/8)2a(x) + [(2+ 32 1)/ 4]s(x)

and that ¢1(x), ¢2(x) and ¢s(x) are eigenfunctions of the operator %ki'neu-c with eigenvalues E;, 2E;,

and 4 Ey, respectively.

(a)Verify that ¥(x) is normalized.

(b)What are the possible values you could obtain in measuring the kinetic energy on identically

prepared system?
(c)What’s the probability of measuring each of these eigenvalues?

(d)What’s the average value of Eypeiic that you would obtain from a large number of measurements?
(16 %)




