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. A gaseous mixture containing 1.5 mol Ar and 3.5 mol CO, has a total pressure of 7.5 atm. What is the partial pressure of CO,?

2. A 1.57-g sample of a metal chloride, MCl,, is dissolved in water and treated with excess aqueous silver nitrate. The silver
chloride that formed weighed 3.47 g. Calculate the molar mass of M.

3. A 0.307-g sample of an unknown triprotic acid is titrated to the third equivalence point using 35.2 mL of 0.106 M NaOH.
Calculate the molar mass of the acid.

4. Given reaction N -+ 3H; —2NH3, you mix 1 mol each of nitrogen and hydrogen gases under the same conditions in a container
fitted with a piston. Calculate the ratio of volumes of the container (Vena/Vinitial)-

5. You have a 400-mL container containing 55.0% He and 45.0% Ar by mass at 25°C and 1.5 atm total pressure. You heat the
container to 100°C. Calculate the total pressure and the ratio of Pye : Par.
6. A sample of N gas is contaminated with a gas (A) of unknown molar mass. The partial pressure of each gas is known to be 200

torr at 25°C. The gases are allowed to effuse through a pinhole, and it is found that gas A escapes at 5 times the rate of N,. What
is the molar mass of gas A ?

7. Predict the signs (+ or - ) of AS°, AH®, and AG® for the following reaction at 25°C.
H'ag + OH g — H0()
8. The reduction potentials for Au®* and Ni** are as follows:

AUt +3e— Au, £2°=+1.50V Ni**+2¢ — Ni, £2°=-0.232V
Calculate AG° (at 25°C) for the reaction: 2AU+2Ni —  3NiTT+2Au

9. The decomposition of dinitrogen pentaoxide has an activation energy of 102 kJ/mol and AH®, = + 55 kJ/mol. What is the
activation energy for the reverse reaction?

10. Consider the equation A(aq) + 2B(aq) == 3C(aq) + 2D(aq). In one experiment, 45.0 mL of 0.050 M A is mixed with 25.0 mL
0.100 M B. At equilibrium the concentration of C is 0.0410 M. Calculate K.

11. The balanced equation for the reaction of bromate ion with bromide ion in acidic solution is given by:
BrO; +5Br~ +6H" —3Br, +3H,0
At a particular instant in time, the value of —A[Br 7] /At 1i$2.9x 10” mol/L s. What is the value of A[Br;] /At in the same
units?

12. Consider the reaction: A, +B, — 2AB AH=-321KkJ
The bond energy for A, is half the amount of AB. The bond energy of B, =393 kJ/mol. What is the bond energy of A,?

13. What are the bond orders of the following species: a)Ne, b)O,” ¢) B,

14. Solutions of benzene and toluene obey Raoult’s law. The vapor pressures at 20°C are: benzene, 76 torr; toluene, 21 torr. What is
the mole fraction of benzene in a benzene-toluene solution whose vapor pressure is 65 torr at 20°C?

15. A solution contains 0.500 M HA (K,=1.0 x107™®) and 0.320 M NaA. What is the [H'] after 0.10 mole of HCI is added to 1.00 L
of this solution?

16. Consider an electrochemical cell with a zinc electrode immersed in a solution of Zn>" and a silver electrode immersed in a
solution of Ag". I 42 — Zn E°=-0.76V Ag'+e — Ag  E£= 080V
If [zn**], 150.050 M and [4g*], is 10.06 M, calculate E.

17. The rate constant for a reaction at 40.0°C is exactly 3 times that at 20.0°C. Calculate the Arrhenius energy of activation E, for the
reaction.(In 3 =1.1)
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