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(@) A buffer solution is prepared by dissolving some solid NaOCl in a solution of HOCI at 298 K. The pH of
the buffer solution is determined to be 6.48. ;

)} églculate the value of [H,0] in the buffer solution. - ) -

(i) Indicate which of HOCl(ag) or OCl(aq) is present at the higher concentration in the buffer solution.
- ~Support your answer with a calculation.

- A student was assigned the task of determining the molar mass of an unknown gas. The student measured the
mass of a sealed 843 mL rigid flask that contained dry air. The student then flushed the flask with the unknown
gas, resealed it, and measured the mass again. Both the air and the unknown gas were at 23.0°C and 750. torr.
The data for the experiment are shown in the table below. -

Volume of sealed flask | 843 mL .
Mass of sealed flask and dry air | 157.70 g
Mass of sealed flask and unknown gas | 158.08 g

- (@) Calculate the mass, in grams, of the dry dir that was in the seled flask. (The density of &y airis 118 g L
at 23.0°C and 750. torr.) ) o o ) o

(b)- Calculate the mass, in grams, of the sealed flask itself (i.c., if it had no air nf).

© Cal_c}ll_éfe the mass, in grams, of the unknown gas that was added to the sealed flask. ~

(d)_'Usixié_th'e information above, calculate the value of the molar mass of the unknown gas

After the experiment was completed, the instructor informed the student that the unknown ;gas’. Was carbon i o
dioxide (44.0 g mol™). " A . R T o

(e) Calculate the percent error in the value of the molar mass calculated in part (d). o L

€3] For ea_cllof the following two possible occurrences, indicate whether it by itself could have been responsible
for the“error in the student’s experimental result. You need not include any calculations with yOur answer.,
For each of the possible occurrences, justify your answer. .

Occurrence 1:  The flask was incompletely flushed with CO,(g), resulting in some dry air remaining
- = in the flask, ;

Occurrence 2: The temperature of the air was 23.0°C, but the temperature of the CO,(g) was lower than .
T the reported 23.0°C.

(g) Describe the steps of a labordtory method that the student could use to verify that the volume of the rigid
flask 1s 843 mL at 23.0°C. You need not include any calculations with yOUur answer.
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Archery FRQ Assessment #3
	1. A sample of an ideal gas is cooled from 50.0 °C to 25.0 °C in a sealed container of constant volume. Which of the following values for the gas will decrease?

	I. The average molecular mass of the gas

	II. The average distance between the molecules

	III. The average speed of the molecules

	(A) I only       (B) II only       (C) III only       (D) I and III       (E) II and III


	2. Samples of F2 gas and Xe gas are mixed in a container of fixed volume. The initial partial pressure of the F2 gas is 8.0 atmospheres and that of the Xe gas is 1.7 atmospheres. When all of the Xe gas reacted, forming a solid compound, the pressure of the unreacted F2 gas was 4.6 atmospheres. The temperature remained constant. What is the formula of the compound?

	(A) XeF       (B) XeF2          (C) XeF4            (D) XeF6                 (E) XeF8


	3. Equal masses of three different ideal gases, X, Y, and Z, are mixed in a sealed rigid container. If the temperature of the system remains constant, which of the following statements about the partial pressure of gas X is correct?

	(A) It is equal to 1/3 the total pressure

	(B) It depends on the intermolecular forces of attraction between molecules of X, Y, and Z.

	(C) It depends on the relative molecular masses of X, Y, and Z.

	(D) It depends on the average distance traveled between molecular collisions.

	(E) It can be calculated with knowledge only of the volume of the container. 


	4. If 87 grams of K2 SO4 (molar mass 174 grams) is dissolved in enough water to make 250 milliliters of solution, what are the concentrations of the potassium and the sulfate ions?

	 
	[K+]
	[SO42−]
	
	
	
	 

	(A) 
	0.020 M
	0.020 M
	
	
	
	 

	(B) 
	1.0 M
	2.0 M
	
	
	
	 

	(C) 
	2.0 M
	1.0 M
	
	
	
	 

	(D) 
	2.0 M
	2.0 M
	
	
	
	 

	(E) 
	4.0 M
	2.0 M
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