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1. A calorimeter temperature increases by 0.45°C when 30 J of energy is added to it by electrical
heating. When 0.10 grams of HCI is neutralized in the same calorimeter, the temperature
increased by 7.3°C. What is the AH of neutralization of HCI in units of kJ/mol? (10 points)

2. What is the wavelength, in meters, of an alpha particle with a kinetic energy of 8.0 x 107 .
The mass of an alpha particle = 4.00150 amu. Given 1 amu =1.67 x 1027 kg. (10 points)

3. Which molecules below that do not follow the octet rule? (10 points)

(DHS  (2)BCls  (3)PH;  (4) SE4

4. Palladium crystallizes in a face-centered cubic unit cell. Its density is 12.0 g/em® at 27 °C.
Calculate the atomic radius of Pd (Pd = 106.4). (10 points)

5. Consider the following equilibria:

2 S03(g) — 2 SO4(g) + O4(g) K,=23x10""
2NOs(g) = 2NOy(g) + Oz(g) ~ K.=14x 1077
What is the equilibrium constant for the reaction? (10 points)

SO2(g) + NO3(g) — SOs(g) + NOx(g)

6. A solution of 8.0 M formic acid (HCOOH) is 0.47% ionized. What is the K, of formic acid? (10
points)

7. In which one of the following substances will the individual molecules experience both London
forces and dipole-dipole forces? (5 points)

(A) HCI (B) BCl; (C) Brp (D) H, (E) CO,

8. Which should have the longest O-O bond, O, O, or 0,2 (5 points)

9. The complex, [Co(H,0)s]*, is octahedral. Is [Co(H,0)]** diamagnetic or paramagnetic, and
how many unpaired electrons the complex has? (10 points)

10. The thermal decomposition of acetaldehyde is a second-order reaction.

CH3CHO — CHy+CO
The following data were obtained at 518°C.
time (s) Pressure CH;CHO (mmHg)

0 364
42 330
105 290
720 132

(a) Calculate the rate constant for the decomposition of acetaldehyde from the above data. (10
points)

(b) What is the half-life of acetaldehyde from the above data? (10 points)



