Chemistry 236 — Quiz 2
November 1, 2006 — Tellinghuisen

Honor Code Pledge: | have neither given nor received aid on this exam.

(Sgnature)

. (11) Bombs Away.

A. (8) Strangelove usesabomb calorimeter to estimate the heat of combustion of an unknown. The
calorimeter is calibrated with benzoic acid (BA, Qspecific = —26.413 kJ/g); both the BA and the
unknown are ignited with iron fuse wire (Qspecific = —6.68 kJ/g).

In experimentsrun at ~25°C, 1.038 g of BA and 57 mg of fuse wire yield atemperature rise of 1.119
K. Then 1.372 g of unknown and 48 mg of fuse wire produce a DT of 1.322 K. In each case the

calorimeter pail isfilled with the same volume of water. Calculate (1) the calorimeter constant, and
(2) dspecific for the unknown.

(1) Gk =24.84kJIK @  dspecunk = —23.70 kJg

B. (3) Cadculatethevaueof DH° —DE?" for the combustion of cyclohexane [CgH12(#)] at 40.0°C.
[R=8.3145 Jmol -1 K-1].

DH° -DE° = —7.811 kJ/mol



1.  (14) Smucrose-1.

A. (4) Getting Started. Polarimetry isused to study the inversion process for a newly discovered
sugar, smucrose. Initially a20.0-cm polarimeter tube is charged with a solution of smucrose and
HCl(aq) prepared by mixing 25.0 mL of a stock smucrose solution with 15.0 mL of 4.0 M HCI. At
the start of the inversion reaction, the measured rotation of the polarimeter is 11.3°, and after avery

long time, the rotation is measured to be —14.2°. The specific rotation [a];r for smucrose is 46.4

degree dm~1 mL g1 at the temperature and wavel ength used in the experiment. Calculate (1) the
initial concentration of smucrose, and (2) theinitial concentration of HCI in the polarimeter tube.

D [smucrose] = 0.122 g/mL 2 [HCI] =1.5M™m

B. (6) Inverting. Thereactionisfound to reach the inversion point after 33 min. Calculate (1) the
effective rate constant ket and (2) the rate constant ky.

(1) kerf = 0.0177 min-1 (2) kg =0.0118 L mol=1 min-1

C. (4) Getting Warmer. Therate constant isfound to increase by afactor of 2.35 when the
temperature isincreased from 20.0°C to 40.0°C. Calculate the activation energy E;. [R =8.3145J

mol—1 K-1].

Ea = 32.6 kJmol



[11. (8) Triple Trouble.

A. (6) I.B.Alwetteand U. B. Water run the TP experiment and analyze their datato obtain DHygp =
45.74+0.13 kJmol and DHg,p = 52.09+0.08 kJymol. Calculate from these results DHyys and its
uncertainty. State the results with the proper numbers of significant figures.

6.35(15) kJmol

B. (2) Mordy Smartt doesvery careful vapor pressure measurements on water near 25°C and obtains
DHygp = 44.001(3) kJ/mol, while Bud Wizer breezes through and gets 44.8(9) k¥mol. The literature
valueis 44.012 kJ/mol. Which determination — Smartt's or Wizer's — isthe greater cause for
"concern"? Explain briefly.

Wizer's result is much further from the accepted value, but it is nonethelesswithin1s . On
the other hand, Smartt's value is off by 3.7 s, which has avery small probability of occurring
randomly. Thus, Smartt's result could mean that the literature value is, in fact, wrong. This makes
Smartt's agreater source of concern.

V. (6) Percent Error.

Suppose that X, y, and z are obtained from measured values of t, u, and v, which have %
uncertainties of 3.0%, 5.0%, and 2.0%, respectively. If x =5v=32  y=9u /v, and z= 13 t3 un2, what
arethe % uncertaintiesin x, y, and z?

x: 3.0%
y: 5.4%
z. 11.0%



