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MULTIPLE CHOICE. Choose the one best answer. (4 points each)

1. A strong electrolyte is a species that completely in solution.

A) reacts B) dissolves C) decompases D) disappears E) ionizes

2. How many grams of H3PO4 are in 175 mL of a 3.5 M solution of HaP04?
A)0E1g B)60g C)20g D)49g E)6129

3. Which one of the following is not true concerning 2.00 L of 0.100 M solution of Cag(PO4)2?
A) This solution contains 0.200 mol of Caz(PO4)2-
B) This solution contains 6.67 x 10-2 mal of Ca2*
C) This solution contains 0.800 mol of oxygen atoms.
D) 1.00 L of this solution is required to furnish 0.300 mol of Ca2+ ions

E) All of the above are correct.

4. A 0.200 M K2S04 solution is produced by
A) dilution of 250.0 mL. of 1.00 M K2504 to 1.00L
B) dissolving 43.6 g of K28Q4 in water and diluting to a total volume of 250.0 mL
C) diluting 20.0 mL of 5.00 M K2504 solution to 500.0 mL

D) dissolving 20.2 g of K2804 in water and diluting to 250.0 mi, then diluting 25.0 mL. of this solution to 2
total volume of 500.0 mL

E) dilution of 1.00 mL of 250 M K2SO3to 1.00 L

5. The balanced net ionic equation for precipitation of CaCO3 when aqueous solutions of LiCO3 and CaClp are
mixed is

A} 2Li* (aq) + CO32- (ag) — Li2CO3 (aq)
B) 2Li* (aq) + 2CI- (aq) — 2LiCi (aq)

C) Lit {aq) + Ci (aq) — LiCl (aq)

D) Ca2+ (ag) + CO32- (ag) — CaCO3 (s)

£) LipCO3 (aq) + CaClp (aq) — 2LiCl (aq) + CaCOa (s)




Solubility Rules

WATER SOLUBLE
NO3-

All nitrates are soluble.

C2H3O2-
All acetates are soluble.

Cl-

All chlorides are soluble except AgCl, Hg2Cl2 and PbCl2.

Br-

All bromides are soluble except AgBr, Hg2Br2 and PbBr2.

I-

All iodides are soluble except AgI, Hg2I2, HgI2 and PbI2.

SO42-

All sulfates are soluble except CaSO4, SrSO4, BaSO4, PbSO4 and Hg2SO4.

WATER INSOLUBLE
S2-
All sulfides are insoluble except those of the 1A(1) and 2A(2) elements and (NH4)2S.

CO32-
All carbonates are insoluble except for the 1A(1) group and (NH4)2CO3.

PO43-
All phosphates are insoluble except for the 1A(1) group and (NH4)3PO4.

OH-
All hydroxides are insoluble except for the 1A(1) group, NH4OH, Ba(OH)2, Sr(OH)2, and Ca(OH)2.
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24. The combustion of titanium with oxygen produces titanium dioxide:
Ti(s) + 02 (g) — TiO2(s)
When 0.721 g of titanium is combusted in a bomb calorimeter, the temperature of the calorimeter increases

from 25.00°C to 53.80°C. In a separate experiment, the heat capacity of the calorimeter is measured to be 9.84
kJ/K. what is the heat of reaction for the combustion of one mole of Ti in this calorimeter?
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21. The specific heat capacity of lead is 0.13 J/g-K. How much heat is required to raise the temperature of 15 g of

lead from 22°C to 37°C?
A)204 8)-0.13J C)5.8x104 ) Dy29J E)0.13J
22. Given the data in the table below, AHrxn for the following reaction is
3NO2 () + H20 {l) — 2HNO3(aq) + NO ()

Substance |AHf (kJ/imot)
H20 (1) 286
NO (g) 90
NO2 (9} 34
HNO3 (aq)| 207
NH3 {g) 46

A) B4 kJ B) 140 kJ C)-140 kJ D) -508 kJ E) 84 kJ

CALCULATIONS. Write your answer in the space provided. You must show your work for full credit. { 6 points each)

23. A 31.5 mL aliquot of HpS04 (aq) of unknown concentration was titrated with 0.013¢ M NaOH (aq). It took 23.9
mL of the base to reach the endpoint of the titration.
(a) Write a balanced molecular equation for the reaction of HpSO4 and NaOH.
(b) What was the concentration of the acid?
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17. The following reaction is , and therefore heat is by the reaction.

4AI(s) + 302(g) — 2AIR03(s)  AH° =-3351kJ

A) endothermic, released
B) endotharmic, absorbed
C) exothermic, released
D) exothermic, absorbed

E) thermoneutral, neither released nor absorbed

18. Which one of the following statements is true?
A) Enthalpy is an intensive property.
B) The enthalphy change for a reaction is independent of the state of the reactants and products.
C) Enthalpy is a state function
D) H is the value of g measured under conditions of constant volume.

E) The enthalpy change of a reaction is the reciprocal of the AH of the reverse reaction.

19. Calculate AH" for the following reaction:

2502 (g) +02{g) — 2803(9)

Given that:
25 (s) + 302(g) — 2S03(g) aH=-790kJ
S(s) + O2(g) — S02(g) aH=-297 k)
A) 196 ks B8) -196 kJ C) 1087 kJ D) ~1384 kJ E) -543 kJ

20. For which one of the following reactions is AH'rxn equal to the heat of formation of the product?
A)N2(g) + 3H2(9) ~ 2NH3 (9)
B) (12N2 (g) + O2(@) — NO2(9)
C)8C (s) + 6H (g} — CgHs ()
D)P(g) + 4H(g) + Br{g) — PH4Br ()
E) 12C{g) + 11H2(g) + 110 (g) — CgH22011 (@)
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11. Which one of the following is a weak acid?

A) HNO3 B) HCI C)HI D) HF E) HCiOg

12. Oxidation cannot occur without

A) acid B) oxygen C) water D) air E) reduction

13. In which species does sulfur have the highest oxidation number?

A) Sg (elemental form of sulfur)

B) K2S04
€) 502
D) H2S03
E) HaS
14. is the axidizing agent in the reaction below.
Cry072- + 659032 + 14H+ — 2Cr3+ + 3540g2- + 7THO
A) Crp072- B) $2032- C)H* D) Cr3+ E) S4062-

15. What is the coefficient of 12 when the following equation is balanced in acidic solution?

MnOg- + |- — Mn2+ + o

A1 B)2 o3 D)4 E)S

16. The value of AH° for the reaction below is -790 kJ. The enthalpy change accompanying the reaction of 0.95g
of Sis

28 (s) + 302(g) — 2503(9)

A) 23 kJ B)-23 kJ Cy-12kd D)12kJ E) -790 kJ
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6. Mixing 10.00 mL of an aqueous solution with 10.00 mL of water represents a

A) precipitation B) neutralization C) dilution D) ionization E) titration

7. Which of the following is soluble in water at 25°C?
A) Fe3(PO4)2 B) Fe(OH)2 C) Fe(NO3)2 D) FeCO3 E) FeS

8. When aqueous solutions of
A) NiBrp and AgNO3

are mixed, a precipitate forms.

B) Nal and KBr

C) K2S04 and CrCl3
D) KOH and Ba(NO3)2
E) LipCO3 and Csl

9. Combining aqueous solutions of Balp and K2SO4 produces a precipitate of BaSO4. Which ion(s) is/are
spectator ions in the reaction?

A) Ba2+ only

B) K* only

C) Ba2+ and S042-
D) K+ and I-

E) SO42- and I-

10. Which of the following is not a metathesis reaction?
A) NaCpH302 (aq) + HNO3 (aq) — HCoH302 (aq) + NaNO3 (aq)
B) 2NaN3 (s) — 2Na (s) + 3N2 (g)
C) AgNO3 (aq) + HCl (aq) — AgCl(s) + HNO3 (aq)
D) Ba(CpH302)2 (aq) + NapSO4 (aq) — BaSOg4 (s) + 2NaCoH302 (aq)
E) HpCO3 (aq) + Ca(NO3) (aq) — 2HNO3 (aq) + CaCO3 (s)

















