CHEM 130 Name
Quiz 5 — Sept. 29, 2017

Complete the following problems. You must show your work to receive full credit. Show your
answers to the correct number of significant figures with the correct units.

1.

In the laboratory, you weigh out 0.114 grams of solid AlCI;®6H,0 (molar mass 241.43
g/mol), dissolve it, and dilute it to a total volume of 100.0 mL to make solution A. You then
transfer 3.00 mL of solution A into a 25.0 mL volumetric flask and dilute to the mark to
make solution B. What is the molarity of aluminum ion in solution B? (9 pts.)

First find the concentration of solution A;

0.114 g-AlCI;#6H,0 x 1 melAlCH*6H.O x 1 mol APP* X 1  =0.004722 mol A®*

241.43 g—Ngg‘@HQQ 1 melAlCl,e6H,.0 0.1000 L L

Now determine the concentration of solution B:
M1V1 = M2V2
(0.004722 M)(3.00 mL) = M2(25.00 mL)

0.004722 mol APF* X 3.00mL = 5.67x10* mol AI®*
L 25.0 mL L

So, the final concentration of aluminum is 5.67 x1 0% M

The 50.0 g Ca(OCl), (molar mass 142.98 g/mol) and 275 mL of 3.00 M HCI are allowed to
react in the reaction below. If 15.8 g of Cl; is produced, what is the percent yield for the
reaction? (9 pts.)

Ca(OCl), (s) + 4HCI (aq) — 2Cly(g) + CaCly(aq) +2 H,O(l)

We need to determine the limiting reagent first:
50.0 gCafOCh, x 1 melCafoch, X 2 melCly X 70.9054 g Cl, = 49.59 g Cl,
142.98 g-GafOCl), 1 melCa{oCh. 1 melch

0.275 LHCGl X 3.00 melHC x 2 melCl, x 70.9054 g Cl, = 29.25 g Cl,
1 L HCl 4 mol HCI 1 melCl,
So, HCl is the limiting reagent and our theoretical yield is 29.25 g Cl,

Therefore, our percent yield is:

15.8g Cl, x 100% = 54.0 % yield
29.25 g Cl;



3. Billions of kilograms of urea (CO(NH;), molar mass = 60.06 g/mol) are produced each year
for use as fertilizer. The reaction involves combining ammonia (NH3) with carbon dioxide to
produce urea and water. What mass of carbon dioxide is required to convert 1.00 kg of
ammonia to urea? What mass of urea is formed? (8 pts.)

2NH;3; + CO, — CO(NHy), + H,O

1.00 kgNH; x 1melNH; x 1 melcSO, x 44.01g CO, = 1.29 kg CO,
17 03gNH; 2melNH; 1 melco,

1.00 kg-NHs x 1 moelNHs x 1 melCO(NH,), x 60.06g CO(NH,), = 1.76 kg CO(NH,),
17.03 g NH; 2 mol-NH; 1 mel-CO(NH,),
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