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Chapter 3

1. Balance the following chemical reactions

a. 2 CyHe(g) + 7 Ox(g) = 4 COx(g) + 6 H20(g)

b. 6 Na + Fe,O3 = 3 Na,O + 2 Fe

c. 2 Na;POs + 3 CaCly & Cas(PO4)2 + 6 NaCl

2. A compound is found to contain 26.56% potassium, 35.41% chromium, and the
remainder oxygen. Find its empirical formula.
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3. A sample of a compound with a formula mass of 34.00 @ is found to consist 0f 0.44 g H
and 6.92 g O. Find its molecular formula. D
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4. 12.915 g ofa biochemical substance containing only carbon, hydrogen, and oxygen Was
bumned in an atmosphere of excess oxygen. Subsequent analysis of the gaseous result
yielded 18.942 g carbon dioxide and 7.749 g of water. Determine the empirical formula 5 L\?J(\S
HU3O

of the substance, ’ ~ 7 " vod
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5. After combustion with excess oxygen, a 12.501 g of a petroleum compound produced
38.196 g of carbon dioxide and 18.752 of water. A previous analysis determined that the
compound does not contain oxygen. Establish the empirical formula of the compound.
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Chapter 4

6. Take the reaction:

" NH; 50, =INO +H:0

Inan experiment, 3.25 g of NH3 are allowed to react with 3.50 g of OZ2.

3. Which reactant is the limiting reagent?
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b. How many grams of NO are formed?
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c¢. How much of the excess reactant remains after the reaction?
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7. Given the following reaction to produce lodine gas:

2Nal + MnO; g,stm > Na,SO4 + MnSO, Qﬂzo s
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; fI, from
What is the percent yield of I if the actual grams produced is 39.78 grams 0% £2

62.55 grams of Nal and excess of all the other reactants?
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8. Ifthetypical yield is 86.78%, how much SO should be expected if 4897 grams of ZnS

are used? (2803 of SO3)
) ZnS 0, 2.Zn0 +S0;
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9. For the reaction below what volume of 0.45 M FeCl, is needed to react with 35.0 g AI?

HAl (s) = JFeClz (aq) = JAICI; (aq) + {Fe (s)
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10. I'have 345 mL of a 1.5 M NaCl solution. IfI boil the w
solution is 250 mL, what will the molarity of the solution be?
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(1.5 M)(345mL) = x (250 mL)
x=2.07M

11. Finish the precipitation reactions below and write the net ionic reactions:
a. barium nitrate + ammonium phosphate —

3 Ba(NO1)2 (aq) + 2 (NH4)sPO4 (ag) — Bas(POa)2 () + 6 NHaNO3 (aq)
3 Ba*(aq)+6 NO,~ (aq) + 6 NH, + (aq) + PO, 3 (aq) — Ba;(POy), (s) + 6 NH,4* (aq) +6 NO; (aq)
Net Ionic: 3 Ba2*(aq) + 2 PO4 - (aq) — Ba3(POa4)2 (s)

b. calcium hydroxide + iron(IIT)chloride —

3 Ca(OH)2 (aq) + 2 FeCls (aq) — 3 CaClz (aq) + 2 Fe(OH)s3 (s)
3 Ca?* (aq)+6 OH (aq)+2 Fe** (aq) + 6 CI~ (aq) > 3 Ca?*(aq)+6 CI” (aq) +2 Fe(OH); ()

Net ionic equation: Fe** (aq)+3 OH (aq) — Fe(OH); (s)

12. Strong electrolyte, weak electrolyte, or non-electrolyte?

Ca(NOa3)2 Strong Fe(OH)3 Non-
electrolyte electrolyte
KClO4 Strong H3PO4 Weak
electrolyte electrolyte
NaOH Strong MgClz Strong
electrolyte electrolyte
HF Weak CH30H Non-
electrolyte electrolyte




13. For the following nuetraluzation reactions complcu? and balance the equations, write the
net ionic equation, and identify the spectator 1ons (if any).

a. 1H,S0,(aq)+ 2NaOH (aq)> 2H20+ 1 Na2S04

Net ionic equation: H* (aq) + OH-(aq) - H0())

Spectator lons: SO4%-, Na*

b. H;POs(aq) + 3LiOH(aq) — LisPOs(aq) + 3H:0()

Net ionic equation: HsPO4 (aq)+ 3 OH—(aq) — PO4*(aq)*+3 H20 )

Spectatorions: Li+

c. HC,;H30,(aq)+KOH (aq) 2 H:0 (I) + KC;H302q)

Net ionic equation: HC2H302(ag + OH--> H20 (1) + C2H302—

Spectator lon(s): K+



i : , ik .o reduced, (3) the
14. In each equation determine what is (1) being oxidized, (2) being red
oxidizing agent and (4) the reducing agent

a. Cl; + 2NaBr = 2NaCl + Br;

Cl°to Cl'-reduced/ox. ag.

Br!"to Br?; oxidized/red. ag.

b. C + H,SO4 2 CO; + SO, + H,0
CO%to C** oxidized/red. ag
S to S** reduced/ox. agent

c. HNOs; + HI - NO + I + H,O
N3* to N2* reduced/ox. agent

I'toI°; oxidized/red. Agent




