ﬁ@ﬁ’%ﬁ%/\wLﬁ%iﬁf@ ii)}’ﬁﬂ ;&JK ﬁ%%
Bl feRmER Aye BE ik~ A A HE B 1"
AFTE B '

1. Iz a series of experiments on the determination of tin in foodstuffs, samples were boiled with
hydrochloric acid under reflux for different tlmes The results are shown be]ow

Refluxing time (min) Tin found (mg/kg)
39 B 55, 57, 59, 56, 56, 59’
75 53,60, 58,59,55,59. .

(a) what are the 95% confidence limits of these two different refluxing times? (t=2.57), and (b) test
whether the variability of the results is greater for the longer boiling time (F-test, P=0.05). (10 pts)

7. List the differences in properties and the roles of the mebile 1511ases in gas chromatography (GC), liquid
chromatography (L.C), and supercritical-fluid chromatography (SFC). And explain how do these
differences influence the characteristics of the three methods? (10 pts) -

3. Todimetry s one of the commonly used methods in patentiometric titration. The oxide of As(1ll),
11,As0,, can be used to standardize triiodide I;” solutions, prepared by dissolving L, crystals in KI
soluuon Given the standard reduction potent]als of 0.54 V for /T and Q.56 V for H,ASO,/H,AsC,,
answer the following questions.

(a} What is the equilibriurn constant of the redox reaction [, + H;AsQ, —» I + H;AsQ, (unbalanced) ? [s
this a thermodynamically favorable reaction 7

(b) How does pH of the solutions affect the redox reaction in (a) 7 Under what conditions should the
titration be performed ?

(c) Draw a titration curve of this system to ilustrate how the potenllal is changed by the amount of 0.1 M
f, titrant added to a 50 mL aliquot of 0.1 M H,AsO, standard solution whose pH was buffered at 9.
C alcujate the potential at the equivalent point. (IO pts)

(a) Calculate the pH of a buffer solution prepared by adding 20 mL of 0.10 M acetic acid to 20 mL of
(0. 10M sodium acetate, (dlssocmuon constant of acetic acid = 1.7 x 107

(b) The change of pH of the solution n (a) after a | mL of 0.1 M HCT solution was added.

(c) The change of pH of soiution in (a) after 1 mL of 0.1 M NaOH solution was added. (10 pts)

5. Define the following terms. (10 pts)
{a) calomel reference clectrode
() linear sweep cyclic voltammetry
(C\J Beer's Law Tabte A.2 — Critical values of Fior u gne-tailed tes (P = 0.05)
(d) Varn Deemter equation “1 r 3 4 5 & 7T B 9 1@ 12 u
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6. (]0%) Fmd the molar entropy change when H,0 at latm "and 300° K'is taken to
HO (g) at 1 atm and 500° K. The molar heat capacities are

Qﬂfﬁi%_ll ~1:26-1 .-943,r10'27* +3.0424107T*

H,0 ’
Q-E—“—‘f’—)- 3. 533+1 1951x10 3:r+1 34110 e

Also the heat ofvapdrization at T=373.15°Kis I3 10R. -
7 (10%) XeF, is a volatile solid near room temperature. The concentration of
XeFy(y is directly proportional to the quantity call optical densuty We have

found O.D. to be 10 at 294K, and 1.2 at 267K. - Determine the change in Gibbs
. Free;_er_lergy_and the enthalpy of sublimation of XeFs.

8" (10%) Inthe following table are listed specific rate constants ; k, for the

- decomposition N,Oj5 at various temperatures: -

(°C) ' k(sec)”!

o 0 7.87x10-7
25 .. 3.46%10-5
35 1 35x10-4
45 . 4.98x10-4
55 1.50x10-3
65 4.87x10-3

Determine the energy of activation, and find the specific rate constant at 50°C.

9. (10%) Foraone dimensional harmonic oscillator, find the average energy <E>,

<E>and the deviation of energy og if the state just prior to the measurement is the

state correspondmg to 1he normahzed wave functions i = ( (w, +w,). where

v, and w, are the first two energy eigen functions of the first two Hermite
. : B TR,

: polynomial.”

10. (10%) Using the first order perturbation, calculate the energy of the ground state

2

+¢z”,
2

of an anharmonic oscillator with potential energy function V(z)=

" where k, and ¢ are constants.
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