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Points for each question in parentheses at end of question.

1. What mass of NaC204 (molar mass 134.0 g/mol) is needed to prepare 500. mL of a 0.0622 M solution? (5)

a)1.04g c) 10.7¢g d) 833¢g e) 0.834¢g
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2a) What type of reaction is each of the following? (4) l
CaO(s) + CO2(g) > CaCOs(s)
a) decomposition b) combination | ¢) single displacement d) double displacement

2b)  Zn{s) + CuClz{aq) > ZnCly{aq) + Cu(s)

a) decomposition b} combination ¢) single displacement d) double displacement

3. 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? (4) XD°C 6(‘55
a) glass b) wood ¢) not enough information is given to answer
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4. Wood is burning in a fireplace. This reaction is... (4) ‘¢ Me(i
a) endothermic b) exothermic ¢) not enough information is given to answer

5. Circle the compounds below that are expected to be insoluble in water. (8)

NazPO4 H3PO4 Ca(NO3)2 lCFzS3 ,



6. You have an unlabeled vial that contains a solution. You mix portions of this solution with each of the following other

solutions and observe the following results:

Mix with: KCl Na;SO4 Pb(NO3), NaOH HCI

Observe: no reaction precipitate precipitate \ precipitate no reaction

Which of the folloying could be the unkngwn solution? (5)
a) AgNOs(aq) d) Na,COs(aq)
b)NaCl{aq) e) HCHag)

7. Indicate the oxidation number of the noted element in each case: (3)

Hin Ha: O Fe in FeCly: +d Nin NOs": 'i'g

8. Circle the compounds below that are strong electrolytes. (7)

NO3 acetic acid FeS

What does the term “strong electrolyte” mean?
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9. Consider the redox reaction: Ni(s) + F2(g) —— Ni?"(aq) + 2F(aq)
(8)
Species oxidized: M' Species Reduced: F:).

Oxidizing agent: FQ— Reducing agent: U)



10. Give net ionic equations for the following reactions. If no reaction occurs, just write “No Reaction”

(16)

a. NaCl + Pb(NOs)2 P\O;M (q_%) 1 D\Cl/(a{)) —D PL)C(} (-S)

b. HCI + Cas(POa), Q% (P0,),(9) + & HY (ag) — 3 G*ag) ¥ 2 N3 PO, (a5)

c. HCl + NH3 H% lag) t WH3lag) = poly? lag )

d. Na2CO3 + HNOs Cﬁ; (ag) + QH‘L (ep) —> Hy0(0)+ co, (j)

11. The heating curves for water and benzene are shown here. Answer the following questions regarding them. (6)

Part 1. Which has the greater heat of fusion?

{waterl or benzene 180

. = F
Part 2. From segment D to E for water, what 125 100 g benzene. CgHsg
type of energy (if any) is increasing? 5 100 ™~ EE
a ) no energy increase e D,
b) kinetic energy = /
. 5
c) potential energy g 50, /100 g water. H,0
d) both kinetic and potential energy & s
0
Part 3. Which has the higher melting point? Al

g : 100 200 2300 490C

water or Heat added (kJ)



12. Consider the reaction below:

If 43.7 g Fe is allowed to react with 28.0 g O2, what mass of FeO can be produced? (10)
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If the experimental (actual) yield of FeO is 49.0 g, what is the percent yield?
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13. Atitration 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? (10)

W‘olc‘r Mmss = é C?c;oq & l~05’29 qu.J (?wm)

A

Wel ac.d
Nol QL[ZQ = m,o/ }UqO{" M Jh 'fnlllm”llloi;

O. 122l Mol 0 0o¥§ Py, ) MhoR € 0,004 Fuel acd
L

nol ALOH = 6.0 399 L AoH »

IR 0?;13 ,,
hofar pass = -9 = J21
qatj& 0.00UEF ) }44‘/

Molar mass = A22 ,Z/uo/




14, The following information is given for lead at 1atm:

boiling point = 1740 °C AHvap1740 °C) = 858.2 J/g
melting point = 328.0 °C A Hms(328.0 °C) = 23.00 l/g
specific heat solid = 0.1300 J/g°C —
specific heat liquid = 0.1380 J/g°C

A 24.60 g sample of solid lead is initially at 304.0 °C. If the sample is heated at constant pressure (P=1

atm), ’i ki of heat are needed to raise the temperature of the sample to 605.0 °C. (10)
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15. Extra Credit: 6 points

A compound is known to be a carbonate salt but the exact cation is not known but we do know the cation has
a 2+ charge. So, the compound has the general formula MCOs. M represents an element.

4.56 g of this compound is added to water. It does not dissolve. An excess of strong acid (HCl) is added and (as
you would expect) the solution bubbles and the compound dissolves. The mass loss caused by escaping CO;
gasis 1.164 g. '

To the remaining solution, an excess of sodium phosphate is added and a new precipitate forms.

Identify the element M and write the formula of the new precipitate. Amess = Ll U}
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