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Fundamental Questions

1) 7pts  [Fe(H20)s]* absorbs light =700. nm. What is the value (in -L) of Ao and
what color will the complex appear?

2) 9pts  Which has the highest boiling point: HCI HF HBr
Which has the lowest melting point: CsHs CHsOH
Which has the greatest surface tension: N2(1) Bra(l)

At room temperature each of the following organic molecules has a different
phase. Match the molecule to the phase.

Hexane Solid
Propane Liquid
Dodecane Gas

3a) 6pts A new substance developed in a laboratory has the following properties:
normal melting 83.7°C; normal boiling point, 177°C; triple point 200. torr

and 38.6°C. Sketch the approximate phase diagram and label the solid,
liquid, and gaseous phases.

3b) 2pts Based on your drawing is the solid or liquid denser?



4) 9pts Determine the products of the following reaction and name the products of
the reaction.

+

/Ar +Hzoi

o
A OHT \)J\OH -

PO

5) 7pts Determine the rate law from the following mechanism.
H.S = H* + HS fast equilibrium
Cl+HS 2> H*+2CI+S  slow
Indicate if the reaction contains intermediates or catalysts and which
substances they are.

6) ©6pts Calculate the energy release per gram of ’Li for the following reaction:
Li+H > 2%He
May, = 4.0026 u, miy = 1.0078 u, and my,; = 7.0160 u
2 1 3



Multiple Choice

7) 5pts  Asolution of two liquids, A and B, shows negative deviation from Raoult's law. This
means that:

Q

molecules of A interact weakly, if at all, with B molecules.

b. molecules of A interact more strongly with B than with A or and more strongly
than B with B.

the two liquids have a positive heat of solution.

d. molecules of A interact strongly with other A-type molecules.

e. the molecules of A hinder the strong interaction between B molecules.

o

8) 6pts  Forthereaction 2A+B - products determine the value of K given the following data:

Exp | [Alo(M) | [Blo (M) | Initial Rate (7%)
1 0.1 0.1 6.3x10*
2 0.2 0.1 1.8x1073
3 0.3 0.1 3.3x1073
4 0.2 0.2 7.2x1073
a. 0.29
b. 0.63
c. 1.3
d. 2.0
e. None of the above

9) 5pts  Which of the following statements is true of the fission of uranium-235?

The nuclides produced are individually heavier than the uranium nuclide.
The ultimate nuclides produced are more stable than the uranium nuclide.
The products include neutrons.

The electron is captured by the nucleus, which becomes unstable.

Two of these are true.

© oo oo

10) 6pts  The unit cell in a certain lattice consists of a cube formed by an anion at each corner, an anion
in the center, and a cation at the center of each face. The unit cell contains a net

2 anions and 3 cations.
5 anions and 6 cations.
3 anions and 4 cations.
5 anions and 3 cations.
None of the above

P oo oo



11) 5pts

12) 5 pts

Consider the following four compounds:

H,C
Ty

/
C=C,
g C=C
H /
)
Hy
H,C /c —C

C=C\

H H

HELY

H\ H
Cc=cC H
H3C/ C=C
H/ H
(1)
HC, H
H C—
\ / \
/C=C\ H
H H
{Iv)

Which of these compounds would have the same physical properties
(melting point, boiling point, density, and so on)?

a. land IV
b. Ilandlll
c. llland IV
d. landll
e. landlll

Which of the following is paramagnetic?

a. [CO(NH3)6]3+
b. [Fe(CN)e]*
c. [Mn(en)s]?*
d. [Zn(H20)5]2+
e. [Cu(en)s]*



Challenge Problems

13) 10pts A mixture of NaCl and sucrose (C12H2,011) of combined mass 10.2 g is
dissolved in enough water to make up a 250.0 ml solution. The osmotic
pressure of the solution is 7.32 atm at 23°C. Calculate the mass present of
NaCl in the mixture.



14a) 6pts Arsine, AsHs, is a highly toxic compound used in electronic industry for the
production of semiconductors. Its vapor pressure is 35 torr at -111.95°C
and 253 torr at -83.6°C. Using this date calculate the standard enthalpy of
vaporization.

14b) 6pts What is the normal boiling point of arsine?



