Take Home Quiz – 20 points – Advanced Chemistry – Dr. Katz

Instructions: Complete questions 1 & 2 in the space provided. Attach additional pages if necessary. Label each part of the problem clearly and show all work to receive partial credit. 

Honor Code: You are expected to complete this quiz without help from anyone and you should not assist any of your classmates while they complete their quiz. Violations of this policy will be considered academic dishonesty and will directly affect your grade. 
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1. Hydrofluoric acid, HF(ag). dissociates in water as represented by the equation above.

(a) Write the equilibrium-constant expression for the dissociation of HF(ag) in water.

(b) Calculate the molar concentration of H;O* ina 0.40 M HF(ag) solution.

HF(agq) reacts with NaOH(ag) according to the reaction represented below.

HF(aq) + OH (aq) — H,0(]) + F(aq)

A volume of 15 mL of 0.40 M NaOH(agq) is added to 25 mL of 0.40 M HF(ag) solution. Assume that
volumes are additive.

(c) Calculate the number of moles of HF(ag) remaining in the solution.
(d) Calculate the molar concentration of F~(aq) in the solution.

(e) Calculate the pH of the solution.
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[image: image3.png]2. The following questions relate to the synthesis reaction represented by the chemical equation in the box above.

(a) Caleulate the value of the standard free energy change. AG Sy . for the reaction.

(b) Determine the temperature at which the equilibrium constant, K, for the reaction is equal to 1.00..
(Assume that AH® and AS® are independent of temperature.)

(¢) Caleulate the standard enthalpy change, AH®, that occurs when a 0.256 mol sample of NFj(g) is formed
from Ny(g) and Fy(g) at 1.00 atm and 298 K.

The enthalpy change in a chemical reaction s the difference between energy absorbed in breaking bonds in the
reactants and energy released by bond formation in the products.

(d) How many bonds are formed when two molecules of NF; are produced according to the equation in the
box above?

(¢) Use both the information in the box above and the table of average bond enthalpies below to calculate the
average enthalpy of the F~F bond.

Bond Average Bond Enthalpy

(kJ mol™!)
N=N 946
N-F 272

F-F ?





