AP Chemistry — Unit 2 (Chapter 3) Review Qéq

1. Write and balance the following equations.

a. Solid calcium carbide, CaC,, reacts with water to form an aqueous solution of calcium
hydroxide and acetylene gas, C,H.,.

CoQz¢s) +2H0 L) — QQ(OH\Z(O%) + QzHzcg)

b.  When solid potassium chlorate is heated, it decomposes to form solid potassium chloride
and oxygen gas.

c¢. Solid zinc metal reacts with sulfuric acid to form hydrogen gas and an aqueous solution
of zinc sulfate.

én(s) + HzSOqloq) — Ha(q) + ZHSOq(ch)

d.  When liquid phosphorous trichloride is added to water, it reacts to form aqueous
phosphorous acid and aqueous hydrochloric acid.

Pz 1) + 3H0W = HzPO3 (ag) + 3 HWag)

e. When hydrogen sulfide gas is passed over hot iron (III) hydroxide, the resultant reaction
produces solid iron (III) sulfide and steam.

3H2S(9) + 2Fe©OH)3(s) = FepS3(s) +lH09)

2. Write a balanced chemical equation for the reaction that occurs when...

a. Mg (s) reacts with Cl, (g).

Mqges) + Uz — Mg Uz Q)

b. Barium carbonate decomposes into barium oxide and carbon dioxide gas when heated.

60@36)% BoO sy + C02 (g9)



c. The hydrocarbon, styrene, CgHs (1) completely combusts

Q3|—(g(1) * |()02C€3) - gQOz(g) +JHzO<g)

d. Dimethylether, CH;OCHj; (g), completely combusts

WH30UH3(q) +302¢3) —2002(Q) +3H=09)

3. The molecular formula for allicin, the compound responsible for the characteristic of smell of
garlic, is C¢H;o08S,

a. What is the molar mass of allicin?
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b. How many moles of allicin are present in 3.00 mg of this substance?

3.00m | mo | = E 1 |O-5m01 |
9(\000(719 107 g ) 8D —!

C.
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4. The allowable concentration level of vinyl chloride. C;H;Cl, in the atmosphere in a chemical

plant is 2.0 x 10 g/L. How many moles of vinyl chloride in each liter does this represent? How
many molecules per liter?
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5. What is the molecular formula of each of the following compounds?

a. Empirical formula CH,, molar mass = 84 g/mol.

CH-z 4 m.F.

D Gal el ~fatie)

b. Empirical formula, NH,Cl, molar mass = 51.5 g/mol.

N H=C0 6\6 iy M=
e - )

6. A component of protein called serine has the percent composition is as follows, what is the
empirical of serine? C = 34.95 % H=6.844 % O = 46.56 % N=13.59 %

- . O

34999 .54 405 13.5Q

el i 2 9 (0509 =

13 Yol [0 Yyl 1 9/mol _WW,%U! ______E[_

T 2.9125md u.84dmel  2.91mol 970Fmor | 3Hz0sN
AFOtmd oG a0t AT OF ! —
= 3 = ‘-_7_ = 3 = |

7. Combustion of 3.903 g of a compound containing C, H, and O yields 9.848 g of CO, and 1.728 g
of H,O. What is the empirical formula‘?
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8. Caffeine has C, H, O, and N. 1.00 mg of caffeine is combusted to form 1.813 mg of CO,, 0.4639

mg of H,O, and .2885 mg of N,. Find the empirical formula.
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9. Hydrofluoric acid, HF (aq), cannot be stored in glass bottles because compounds called silicates
in the glass are attacked by the HF (aq). Sodium silicate (Na,SiO;), for example, reacts as
follows:

Na,SiO; (s) + 8HF(aq) — H:SiFs(aq) + 2NaF(aq) + 3H,O(l)

a. How many moles of HF are needed to react with 0.300 mol of Na,SiO5?

300mel N0eSi03 / 3ol HE \ _| 2.40moi HFF
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b. How many grams of NaF form when 0.500 mol of HF reacts with excess Na;SiO5?
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¢. What mass of Na,SiO; can react with 0.800 g of HF?
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10. Several brands of antacids use AI(OH); to react with stomach acid, which contains primarily HCI:
/. AI(OH); (s) +LQHCI (aq) — ] AICL (aq) + (pH,O (1)
a. Balance the equation.

b. Calculate the number of grams of HCI that can react with 0.500 g of AI(OH);.
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c. Calculate the masses of AICI; and H,O produced when 0.500 g of AI(OH); reacts.
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11. When benzene (C4Hg) reacts with bromine (Br,), bromobenzene (C¢H;Br) is obtained:
C5H6 + Bl'z — CgHsBr + HBr

a. What is the theoretical yield of bromobenzene in this reaction when 30.0 g of benzene
reacts with 65.0 of bromine?

Find lmiting reactant.
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b. Ifthe actual yield of bromobenzene was 42.3 g, what is the % yield?
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12. Dimethylhydrazine, (CH3),NNH,, was used as a fuel for the Apollo Lunar Descent Module, with
N,O, being used as the oxidant. The products of the reaction are H,O, N, and CO,.

a. Write a balanced equation for the reaction?

(CH3)NNHz +2N0q = dHO + N +200,

b. If 150. kg of (CH;3),NNH, react with 460. kg of N,O,, what is the theoretical yield of N,?
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c. Ifa30.0 kg yield of N, gas represents a 68% yield, what mass of N,O, would have been
used up in the reaction?
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