CHEMISTRY 111

October 26, 2012

1. a b
2a. a b
2b. a b
3. a b
4. a b

10. What is the oxidation number of U in UO3 :

Hand in this Sheet Only NAME:

(Q1-9 =5 pts; 10 = 8 pts; 11 = 20 pts; 12 = 7 pts; 13-14 = 10 pts)

c d e 5 a b c
c d 6 a b c
c d 7 a b c
o d 8 a b o
o 9 a b C

Given the reaction, Cu2+(aq) + H,(g) = Cu(s) +2 H+(aCl)

Which element is oxidized? Which element is reduced?

What is the oxidizing agent?

Oxidation number of S in HSO3

EXAM #2 Version 22

d e
d e
d e
d e f

What is the reducing agent?

11. For each of the following, write the net ionic equation for the reaction that occurs between the given
reactants. If no reaction occurs, write “No Reaction.” 5 points each.

a. NaCl + Pb(NO3),

b. HCl + Cag(POz;)z

c. HCl + NH3

d. Na2C03 + HN03




12. The heating curves for water and benzene are shown here. Answer the following questions regarding them.
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Part 3. Which has the higher melting point?
water or benzene

13. A titration is performed to determine the molar mass of an unknown monoprotic acid. A solution of

0.122 M NaOH is used to titrate 1.082 grams of acid. If 39.9 mL of the NaOH solution are required to titrate the
acid, what is the molar mass of the acid?

14. When 10.0 g KOH is dissolved in 100.0 g of water in a coffee-cup calorimeter, the temperature rises from
25.18 °Cto 47.53 °C. What is the enthalpy change per gram of KOH dissolved in the water? Assume that the
solution has a specific heat capacity of 4.18 J/g-°C.
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1. What mass of Na,C,04 (Molar mass 134.0 g/mol) is needed to prepare 500 mL of a 0.0622 M solution?

a)1.04¢g b)4.17 g c) 10.7¢g d) 833¢g e) 0.834¢g

2a) What type of reaction is each of the following?
CaO(s) + CO,(g) > CaCOs(s)

a) decomposition b) combination c) single displacement d) double displacement

2b)  Zn(s) + CuCly(ag) > ZnCl,y(aq) + Cu(s)

a) decomposition b) combination c) single displacement d) double displacement

3. Which of the following are insoluble in water: FeSO,, CaCO3, H3;PO,

a) all of them b) none of them c) only CaCO; d) CaCO; and H;PO,

4. 5.00 grams of glass at 80 °C is brought into contact with 5.00 g of wood at 20 °C. When thermal equilibrium
is reached, both objects are at a temperature of 39 °C. Which has a greater specific heat capacity?

a) glass b) wood c) not enough information is given to answer

5. Determine the heat of vaporization of titanium(1V) chloride,
TiCl4 (S) = TiCl4 (g) AH° =7
given the enthalpies of reaction below.
Ti(s) + 2 Cly(g) = TiCl4(9) AH° =-804.2 kI
Ti(s) + 2 Cly(g) = TiCla(g) AH®=-763.2 kJ

a) -1567.4 kJ b) -41.0 kJ c) +1.054 kJ d) +41.0 kJ e) +1567.4 kJ



6. Wood is burning in a fireplace. This reaction is...

a) endothermic b) exothermic c) not enough information is given to answer

7. Which of the following chemical equations corresponds to the standard molar enthalpy of formation of
SO3?

a) SO,(g) + % 0,(g) > SOs(g)

b) 250,(g) + O2(g) - 2S0s(g)

c) S(s) + 12 O,(g) > 8S0s(g)

d) 2S(s) + 30,(g) > 2S0s(g)

e) S(s) + 3/202(g) > SOs(g)

8. Calculate AH® for the combustion of gaseous dimethyl ether,
CH30CH;3(g) + 30,(g) > 2CO;,(g) + 3 H,0(9)

using standard molar enthalpies of formation.

molecule AH;? (kJ/mol)
CH;0CH;(g) -184.1
COx(g) -393.5
H,0(9) -285.8
a)-76.4kl b) -495.2 kI c)-863.4 kJ d) -1460.3 kJ e) -1828.5 kJ

9. You have an unlabeled vial that contains one of the following solutions:

You mix portions of this solution with each of the following other solutions and observe the following results:

Mix with: KCl Nast4 Pb(NO3)2 NaOH HCI

Observe: no reaction precipitate precipitate precipitate no reaction

Which of the following could be the unknown solution?

a) AgNOs(aq)
b)NaCl(aq)
c) CaCl,(aq)

d) Na,CO;(aq)
e) HCl(aq)
f) Ba(NO3)2(aq)



SOLUBLE COMPOUNDS
Almost all salts of Na*, K*, NH,*

Solubility
Salts of nitrate, NO3—
chlorate, €105~ Rules

perchlorate, ClO,~
acetate, CH;C0,~

EXCEPTIONS

Almost all salts of CL™, Br—, I~
Compounds containing F~
Salts of sulfate, 50,*

INSOLUBLE COMPOUNDS

Most salts of carbonate, C0,”~
phosphate, PO,*~
oxalate, C,0,2~
chromate, Cr0,“~

Most metal sulfides, 52

Most metal hydroxides OH™ and oxides O

Weak Acids Weak Bases
CH:COOH CHsCOO~
NHas* NH3
H2C03 COos?®
H2C204 C204%
H2S03 S0a%
H2S s
H;PO, PO;
HCN CN”

HF F-

NHO, NO,
HCIO clo”

AH?, =" AH? (products) — Y AH (reactants)
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