CHE 107 EXAMINATION I 23 Sept. 1999

University of Kentucky Department of Chemistry
Name: SID: Seat No.: Room:
1.  Which one of the following substances would exhibit dipole-dipole intermolecular forces?

A. cCl, B. Cl, C. N, D. NCI,

2. Of thegases, Ne, N,, O,, and SiH,, which one would you expect to be easiest to liquefy
(turn from gasto liquid)?

A. Ne B. N, C. O, D. SiH,

3. Which of the following molecules would exhibit hydrogen bonding in the liquid state?

A. CH, B. H, C. NH, D. CH.F

4.  Which of the following would be expected to have the highest melting point?

A. LiBr B. LiF C. LicCl D. NaCl

5. Which of the following solidsis held in the solid state primarily by induced dipole-induced

dipole forces?
A. ice C. solid NH; at low temperature
B. NaCl D. I,

6. Rank the compounds NH,, CH,, and SiH, in order of increasing boiling point.
A. NH, < CH, < SH, C. NH; < SiH, < CH,

B. CH, < NH, < SH, D. CH, < SiH, < NH,

7. Liquidswith high surface tension tend to have

strong intermol ecular forces.
strong adhesive forces.
strong intramolecul ar forces.
weak cohesive forces.
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8.  The equation which represents the number of atoms in aface-centered cubic unit cell is
A. 8(c) +6(¥2) C. 6(Va) + 6(Y2)
B. 4(¥a) +4 D. 8(c) + 4(Y4) + 2(¥2)

9. Gold crystallizes as a face-centered cubic lattice with a unit cell edge of 407.9 pm.
Calculate the radius of agold atom.
A. 102.0 pm B. 134.0 pm C. 1442 pm D. 203.9 pm

10. What isthe mol fraction of Na,SO, in a solution which is 11.5% by weight Na,SO, (molar
mass Na,SO, = 142.06 g/mol and H,O = 18.016 g/moal)?
A. 0.0810 B. 0.0914 C. 0.0745 D. 0.0162

11. What isthe molarity of a25.0% HCI solution if the density is 1.08 g/cm>?
A. 270 M B. 296 M C. 549M D. 741 M

12. A student prepared a solution containing 0.30 mol solute and 1.00 mole solvent. The mole
fraction of solvent is
A. 130 B. 1.00 C. 0.77 D. 0.30

13.  Which measure of concentration is most appropriate for the calculation of the vapor

pressure of a solution?

A. mol fraction B. molarity C. molality D. weight %




14. The amount of solvent (grams or moles) is known for each of the following solution
concentrations EXCEPT
A. molarity. B. molality. C. mass %. D. mole fraction.

15. If the pressure of a gas over aliquid increases, the amount of gas dissolved in the liquid will
A. increase. C. remain the same.
B. decrease. D. have ahigher vapor pressure.

16. Which of the following solutions would have the lowest vapor pressure?
A. 1 m glucose (C¢H,,05) C. 1 mNaNQ,
B. 1 mMqgCl, D. 1 mNaBr

17. Wedissolve 38.4 grams of ethanol, C,H.OH (molar mass = 46.07 g/mol) in 500. grams of
water at 25°C. What is the vapor pressure of water for this solution? Vapor pressure for
water at 25°C = 23.8 mmHg.
A. 0.690 mmHg B. 12.8 mmHg C. 23.1 mmHg D. 27.2 mmHg

18. What isthe freezing point of a solution containing 4.134 grams naphthalene (molar mass =
128.2) dissolved in 30.0 grams paradichlorobenzene? The freezing point of pure
paradichlorobenzene is 53.0°C and the freezing point depression constant Kip is
—7.10°C/m.
A. 52.0°C B. 48.7°C C. 454°C D. 17.6°C

19. Intheunit cell below, element X iswithin the cell and element Y is at the corners. The

formula of the compound is




20. For the gas phase reaction,
3H, + N, —— 2NH,,
how does the rate of disappearance of H, compare to the rate of production of NH; ?

A. Theinitia rates are equal.
B. Therate of disappearance of H, is £ the rate of appearance of NH, .
2

C. Therate of disappearance of H, is 2 the rate of appearance of NH, .
2

D. Therate of disappearance of H, is 2 the rate of appearance of NH, .
3

21. Giventheinitia rate datafor the reaction
A+B — C,

determine the rate expression for the reaction

[A], M [B], M A[C]/At (initial) M/s
0.10 0.20 5.00
0.20 0.20 10.0
0.10 0.15 281
A. A[C]/At = 1250[A][B]? C. A[C)/At = 250[A]?
B. A[C]/At = 250[A][B] D. A[C]/At = 50.0[A]

22 Theratelaw for the chemical reaction
5Br~ + BrO; + 6H" —— 3Br, + 3H,0
has been determined experimentally to be

- D[BrO3™ ] _

S K[Br- ][BrOg J[H*]2

The reaction order with respect to the hydrogen ion is

A1 B. 2 C. 6 D. K[H']




23. For afirst order reaction, which of the following can be plotted versustime to give a
straight line?
A. In[A] B. In[VA] C. V[A] D. [A]

24. A student analyzed a second-order reaction and obtained the graph below but forgot to |abel
the axes. What should the labels be for the X and Y coordinates respectively?
A. time, In[A] C. temperature, In[A]
B. time, [A] D. time, V[A]

25. Thereaction X —— Y followsfirst-order kinetics with k = 0.83/min. If theinitial

concentration of X is 3.6 M, what is the concentration of X after 15 minutes?

A. 0.046 M B. 0.230 M C. 11x10'M D. 1.4x10°M




