CHEM 130 Name
Quiz 4 — Sept. 30, 2011

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-AICI;*6H.0 x 1 melAlCH*6H.O x 1 mol AP* X 1 =0.004722 mol AP*

241.43 g-AlCI;#6H.0 1 melAlCl;e6H,0 0.1000 L L

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

0.004722 mol AP X 3.00mL = 5.67x10™* mol A"
L 25.0 mL L

So, the final concentration of aluminum is 5.67 x 10* 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 (ag) — 2Cly(g) + CaClx(aq) +2 H,O(I)
We need to determine the limiting reagent first:
50.0 gCa{OCh, x 1melCafoch, x 2metCl, x 70.9054 g Cl, = 49.59 g Cl,
142.98 g—@&(@g)g 1 mel—@a{@@l)g 1 FPrGl—GJr;_z

0.275 EHCEl X 3.00 melHC x 2 mebCl, x 70.9054 g Cl, = 29.25 g Cl,
1 £HE! 4 molHC| 1 melCl,
So, HCl is the limiting reagent and our theoretical yield is 29.25 g Cl,

Therefore, our percent yield is:

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



3. Write the net ionic equation and overall reaction for each of the following: (8 pts.)
a. CuCly(aq) + KOH(aq) —

Overall: CuClx(aq) + 2KOH(aq) — Cu(OH)z(s) + 2KCl(aq)
Net lonic: Cu®*'(aq) + 20H (aq) — Cu(OH)a(s)

b. agueous ammonium sulfate reacts with aqueous calcium nitrate

Overall: (NH422804(aq) + Ca(NOs)2(aq) — 2NH4NO3(aq) + CaSOy(s)
Net lonic: Ca**(aq) + SO4*"(aq) — CaSO4(s)

Possibly Useful Information

TABLE 5.1 Solubility Guidelines for Common lonic Solids

Follow the lower-numbered guideline when two guidelines are in conflict. This
leads to the correct prediction in most cases.

1. Salts of group 1 cations (with some exceptions for Li*) and the NH,* cation are

soluble.
2. Nitrates, acetates, and perchlorates are soluble.
3. Salts of silver, lead, and mercury(I) are insoluble.
4. Chlorides, bromides, and iodides are soluble.
5. Carbonates, phosphates, sulfides, oxides, and hydroxides are insoluble (sulfides
of group 2 cations and hydroxides of Ca", Sr**, and Ba?" are slightly soluble).
6. Sulfates are soluble except for those of calcium, strontium, and barium.
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