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2. Answer the following questions relating to gravimetric analysis.

In the first of two experiments, a student is assigned the task of determining the number of moles of water in one
mole of MgCl, - n HyO. The student collects the data shown in the following table,

Mass of empty container | 22.347 g

Initial mass of sample and container | 25.825 g

Mass of sample and container after first heating | 23.982 g

Mass of sample and container after second heating | 23.976 g

Mass of sample and container after third heating | 23.977 g

(a) Explain why the student can correctly conclude that the hydrate was heated a sufficient number of times in ]
the experiment.
(b) Use the data above to
(i) calculate the total number of moles of water lost when the sample was heated, and
(ii) determine the formula of the hydrated compound.
(c) A different student heats the hydrate in an uncovered crucible, and some of the solid spatters out of the

crucible. This spattering will have what effect on the calculated mass of the water lost by the hydrate?
Justify your answer.

In the second experiment, a student is given 2.94 g of a mixture containing anhydrous MgCl, and KNO;. To
determine the percentage by mass of MgCl, in the mixture, the student uses excess AgNO,(ag) to precipitate
the chloride ion as AgCl(s).

(d) Starting with the 2.94 g sample of the mixture dissolved in water, briefly describe the steps necessary to
quantitatively determine the mass of the AgCl precipitate. 5

(e) The student determines the mass of the AgCl precipitate to be 5.48 g. On the basis of this information,
calculate each of the following.

(i) The number of moles of MgCl, in the original mixture

(ii) The percent by mass of MgCl, in the original mixture
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Weightlifting FRQ Assessment #2
	1. What number of moles of O2 is needed to produce 14.2 grams of P4O10 from P? (Molar Mass P4O10 = 284)

	(A) 0.0500 mole     (B) 0.0625 mole     (C) 0.125 mole     (D) 0.250 mole     (E) 0.500 mole


	2. After completing an experiment to determine gravimetrically the percentage of water in a hydrate, a student reported a value of 38 percent. The correct value for the percentage of water in the hydrate is 51 percent. Which of the following is the most likely explanation for this difference? 

	A) Strong initial heating caused some of the hydrate sample to spatter out of the crucible.

	B) The dehydrated sample absorbed moisture after heating.

	C) The amount of the hydrate sample used was too small.

	D) The crucible was not heated to constant mass before use.

	E) Excess heating caused the dehydrated sample to decompose. 


	3.    BrO3− + 5 Br− + 6 H+ ⇄ 3 Br2 + 3 H2O

	If 25.0 milliliters of 0.200-molar BrO3− is mixed with 30.0 milliliters of 0.450-molar Br− solution that contains a large excess of H+, the amount of Br2 formed, according to the equation above, is…

	(A) 5.00 x 10−3 mole     (B) 8.10 x 10−3 mole     (C) 1.35 x 10−2 mole

	(D) 1.50 x 10−2 mole     (E) 1.62 x 10−2 mole


	4. 10 HI + 2 KMnO4 + 3 H2SO4 ( 5 I2 + 2 MnSO4 + K2SO4 + 8 H2O 

	According to the balanced equation above, how many moles of HI would be necessary to produce 2.5 mol of I2, starting with 4.0 mol of KMnO4 and 3.0 mol of H2SO4? 

	A) 20        B) 10        C) 8.0        D) 5.0        E) 2.5


	5.  Propane gas, C3H8, burns in excess oxygen gas.  When the equation for this reaction is correctly balanced and all coefficients are reduced to their lowest whole-number terms, the coefficient for O2 is…


(A)  4       (B)  5        (C)  7        (D)  10        (E)  22



Minutes to Finish FRQ:    21








