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A simple way to determine the salinity of water is to measure its conductivity and assume that the conductivity is entirely due to sodium chloride. In a particular experiment, the resistance of a sample solution is found to be 253 Ω. The resistance of a 0.058 M KCl solution measured in the same cell is 542 Ω. Estimate the concentration of NaCl in the solution. (Hint: First derive an equation relating R to Λ and c and then use Λ0 values for Λ. Λ0 for KCl and NaCl are 149.85 Ω−1·mol−1·cm2 and 126.45 Ω−1·mol−1·cm2, respectively.)

Calculate the solubility of CaSO4 (in g·L−1) in the following media. The solubility product of CaSO4 is 4.9 ✕ 10−5. Assume ideal behavior
a 6.8 ✕ 10−5 M SrSO4 solution

Calculate the value of ΔG° for the process
AgBr(s) [image: equilibrium reaction arrow] Ag+(aq) + Br−(aq)
to yield a saturated solution at 298 K. (Hint: Use the well-known equation ΔG° = −RT ln K. The thermodynamic solubility product of AgBr is 5.4 ✕ 10−13.)

The freezing-point depression of a 0.0425 m trichloroacetic acid solution is 0.147 K. Calculate the degree of dissociation for trichloroacetic acid at this concentration. (Enter an unrounded value. Use at least one more digit than given.)

The cell constant (l/A) of a conductance cell is 
341.5 m−1.
 At 25°C, the resistance of a 
8.8 ✕ 10−4 mol·L−1
 aqueous solution of sodium chloride is 8.1 ✕ 104 Ω and that of a sample of water is 7.2 ✕ 106 Ω. Calculate the molar conductance of the NaCl in solution at this concentration.

The thermodynamic solubility product of AgI is 8.5 ✕ 10−17.
(a) What is [Ag+] in a 0.033 M NaNO3 solution?
(b) What is [Ag+] in a 0.033 M NaI solution?

The size of the ionic atmosphere, called the Debye radius, is 1/𝜅, where 𝜅 is given by
𝜅 = 
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where e is the electronic charge, NA Avogadro's constant, 𝜀0 the permittivity of vacuum 
(8.854 ✕ 10−12 C2·N−1·m−2),
 𝜀 the dielectric constant of the solvent, kB the Boltzmann constant, T the absolute temperature, and I the ionic strength. Calculate the Debye radius in a 0.036 m aqueous Na2S2O3 solution at 25°C. (Assume the density of the solution at 25°C is 1.0029 g·cm−3.)
The mean activity coefficient of a 0.017 m H2SO4 solution is 0.460. What is its mean ionic activity

From the following data, calculate the heat of solution for KI.
	    
	NaBr    
	NaI    
	KBr    
	KI    

	Lattice energy/kJ·mol−1
    
	754    
	705    
	691    
	650.    

	Heat of solution/kJ·mol−1
    
	−0.60    
	−7.53    
	19.87    
	?  


The apparent solubility products of AgCl and PbF2 at 25°C are 1.8 ✕ 10−10 and 3.3 ✕ 10−8, respectively. Calculate the solubility (g/100. g of solution) of these compounds. (Assume each solution has a density of 0.99705 g·cm−3.)
	solubility of AgCl 


solubility of PbF2
A very long pipe is capped at one end with a semipermeable membrane. How deep (in meters) must the pipe be immersed into the sea for fresh water to begin passing through the membrane? Assume seawater is at 25°C and treat it as a 0.67 M NaCl solution. The density of seawater under these conditions is 1.023 g·cm−3.

The resistance of a 0.014 M KBr solution is 171 Ω. If the molar conductance of the solution is 
152 Ω−1·mol−1·cm2,
 what is the cell constant
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