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TABLE 4.1 Solubility Rules for lonic Compounds in Water

Compounds Containing the Following
lons Are Generally Soluble
i ?_»

Exceptions

Li*, Na*, K*, and NH,* None
NO; ™ and C,H,0," _ None
CI", Br~, and I When these ions pair with Ag", Hg,?*, or Pb2*,

the resulting compounds are insoluble.

When S0,2" pairs with Sr?*, Ba®*, Pb2*, Ag™,
or Ca?*, the resulting compound is insoluble,

unds Containing the Followin :
Are Generally Insoluble Exceptions

H ang s2- When these ions pair with Li*, Na*, K*, or NH,™,
the resulting compounds are soluble.

When S pairs with Ca2*, Sr2*, or Ba2*, the
resulting compound is soluble.

When OH™ pairs with Ca?", Sr2*, or Ba?*, the
resulting compound is slightly soluble.

+” and PO,3~ : When these ions pair with Li*, Na*, K*, or NH,",
the resulting compounds are soluble.

PV RT 9=mCAT

R= 09206 — v K¢ 4273
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Multiple Choice: Write the letter that corresponds to the correct answer in the blank provided to
the left of each problem. (3 Points Each)

1. According to the following Complete Ionic Equation, list the spectator ion(s).

2 Na'(aq) + COs*(aq) + Cu?*(aq) + 2CI(aq) — CuCOs(s) + 2Na*(aq) # 2 Cl(aq)

Na* and CI

Na* and CO;>
Clonly

Cu?* and CO5*
none of the above

oo oo

Which of the following is NOT a strong electrolyte?
LiOH _ ‘ o ‘
CaCl2 These. should all \ge subscripted

MgCOBR CaCl,

|
NaC2H302 qorty
Li2so4  \ Mf) (O3 )

. Nac.
leﬁoq a ZH3OZ
3.  What precipitate is most likely formed from a solution containing Ba*}, Na*', OH,
and CO3~. ’

o a0 o

a. NaOH

b. BaCO;

c. Na)COs;

d. Ba(OH),

e. There will not be a precipitate formed.

4. 'When the number of moles of gas present and the volume of the container remain
constant, what happens to the pressure of a gas sample when the temperature is

decreased?
a. The pressure increases.
b. The pressure decreases.
c.  The pressure stays the same.
d. It depends on the gas inside the sample
e. none of the above



5. The graph shows the distribution of molecular velocities for two different molecules
(A and B) at the same temperature. A third molecule, Molecule C, has a larger molar mass
than A and B. Describe the position of the peak of the velocity distribution of Molecule C
at this same temperature.

Relative number of
molecules

= I T T —
0 500 1000 1500 2000 2500

Molecular velocity (/s)

The peak will be to the left of Molecule A.

The peak will be between that of Molecules A and B.

The peak will be to the right of Molecule B.

The peak is so far to the right of Molecule B, it can’t be placed on the graph

maon oo

You cannot determine this from the graph.

6. A container has an initial volume of 2.75L which is filled with air at 1.05 atm.
Without changing the temperature or amount of gas in the container, how would you
increase the pressure to 1.85atm?

a. Decrease the volume of the container to 1 .56L

b. Decrease the volume of the container to 0.706L

c. Increase the volume of the container to 4.85L
d. Increase the volume of the container to 5.34L
e

none of the above

7. Which of the following processes is endothermic?
the boiling of water

water freezing into ice

a neutralization reaction that warms the surroundings
melted chocolate hardening in a mold

more than one of the above

mop oo

8. If a chemical reaction has a ['|Hyxn=+462kJ, what do you know about the
reaction?

a. overall, the bonds of the products are more stable than the reactants

b. overall, the bonds of the products are less stable than the reactants

c. there are more bonds broken than made

d. no bonds were broken, only bonds were formed in the reaction

e. none of the above



9.

Calculate the change internal energy (AE) for a system that is giving off 45.0

kJ of heat and is performing 855 J of work on the surroundings.

10.

pao o

44.1 kJ

-44.1 kJ
-459kJ
9.00x 102 kJ
-9.00 x 102 kJ

Which of the following (with specific heat capacity provided) would show the

smallest tuupu ature change upon gaining 200.0 J of heat?

O

11.

50.0 g Al, CA1=0.903 J/g°C

50.0 g Cu, CCy = 0.385 J/g°C

25.0 g granite, Cgranite = 0.79 J/g°C
25.0 g Au, CAy=10.128 J/g°C

25.0 g Ag, Caog=0.235J/g°C

Calculate the amount of heat (in kJ) required to raise the temperature ofa

79.0 g sample of ethanol from 298.0 K to 385.0 K. The speufic heat capacity of
ethanol is 2.42 J/g°C. ,

a.

° a0 o

oo oW

57.0kJ
16.6 kJ
73.6 kJ
28.4kJ

12.9kJ

. Choose the reaction that illustrates AH°f for NaHCO3.

Na(s) + Ha(g) + C(s) + O2(g) — NaHCO3 (s)
Nat(aq) + HCO3 -1 (aq) — NaHCO3 (s)

Nat(aq) + H20 (1) + CO2 (g) — NaHCO3 (s)

Na(s) + 1/2 Ha(g) + C(s) + 3/2 O2(g) — NaHCO3 (s)
Na(s) + 2 H(g) + C(s) + 3 O(g) — NaHCO3 (s)



Short Answer/Problems: Show your work where needed. If no work or reasoning is given but is
necessary, no credit will be given.

1. Write the balanced complete ionic equation with phases for the following balanced molecular
equation:

2 HgNOs(aq) + K2S(aq) — H2S(g) +2 KNOs(aq)

Complete lonic Equation: (8 Points)

) e
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T didn
A@Q’?%‘f “’e@'q
_cou o) ?-"_ —
i e

2. Complete the reactions below. You DO NOT need to balance the equations. You DO need to include ‘
phases for each product!

a. (4 Points) aqueous calcium nitrate reacts with aqueous magnesium sulfate

L
b. (4 Points) Mg (s)+ Ox(g) - ”b \ La g\l\@

c. (4 Points) NH4Cl(aq) + KOH(aq) -



3. (8 Points) Use the reaction below to complete the following questions:

L3

2ZnS (s) + 3 02(g) » 2 ZnO (s) + 2 SO»(g)

a. What is the oxidation number for Zn in ZnS?

b. What is the oxidation number for S in SO,?

c. Which element is oxidized?

d. Which element is reduced?

4. (10 Points) Sulfuric acid reacts with lithium sulfide according to the following balanced reaction:
H,SOs(aq) + LixS(aq) — HaS(g) + Li2SO4(aq)

What volume of 0.125M H,SOj is needed to produce 58.5 mL of H;S at 2?3}@1 00atm?
SR

2 ... @




5. (6 Points) A 21.8 g sample of ethanol (C2H5OH) is burned according to the following
reaction. The molar mass of ethanol is 46.07 g/mol. How much heat is released from
this reaction?

CoHsOH(I) +3 O2(g) — 2 COx(g) + 3 HoO(g)  AHOmxp = -1235 kJ

(4 Points) The heat generated from the reaction above is used to heat a water sample.
How much walter in grams would I be able to heat from 20°C to 50°C with that energy?

6. (8 Points) Given the following equations and AH® values, determine the heat of reaction
(kJ) at 298 K for the reaction:

B:Hs(g) + 6 Cly(g) —2 BCls(g) + 6 HCl(g)

BCls(g) + 3 H,0(l) = H3BOs(@) + 3 HCI(g) AHe=-112.5k]
ByHe(g) + 6 H,O(1) = 2 H3BOs(s) + 6 Ha(g) AHCO= -493 4K)
1/2 Ha(g) + 1/2 Cla(g) —> HCI(g) AHC=-92.3k]



7. (8 Points) Use the information provided to determine AHxn for the following reaction:
CHy(g) +4 Cla(g) — CClg(g) +4 HCl(g) AH%xn="?

y (s> Clgla) M7 O md)

AH°f (kJ/mo
CHa(g) e
CCla(g) -96

HCl(g) 92






