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I. Multiple choice

Choose the best answer from the choices given, and mark your choice on the provided Scantron
sheet with a #2 pencil. (3 points each)

1. What is the molar mass of caffeine, CsH;(N4O,?

a. 102 g/mol
b. 142 g/mol
c. 164 g/mol
d. 182 g/mol
e. 194 g/mol
2. How many sulfur atoms are there in 25 g of Al,S3?
a. 1.0x10%
b. 2.0x10”
c. 3.0x10%
d. 4.5x10”
e. 6.0x10%
3. Which of the following samples contains the largest number of atoms?
a. 1gLi
c. 1gC
e. 1gN,
4. Of the following, the only empirical formula is
a. C2H4
b. C5H12
C. N204
d. Sg
c. N2H4

5. Sulfur trioxide, SOs3, is made from the oxidation of SO,, and the reaction is represented
by the equation

2S0, + 0,——2S0,
A 16-g sample of SO, gives 18 g of SOs. The percent yield of SOs is
60%
75%
80%
90%
100%

°opoos
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6. I 50.0 g of O, are mixed with 50.0 g of H, and the mixture is ignited, what mass of water
is produced?
a. 500¢g
563¢g
65.7¢g
714 ¢
100.0 g

7. Which of the following is a weak base?
HOCI

LiOH

Ba(OH),

KOH

NH;

oao o

o poos

8. Which of the following compounds is insoluble in water?
(NH4).CO3

b. AgBr

CuSOq4

KI

LiNO;

9. Which of the following is a weak electrolyte in aqueous solution?
acetic acid
b. lithium acetate

®

o a0

®

c. ammonium carbonate
d. sulfuric acid
e. strontium hydroxide

10. Which of the following reactions could be classified both as a precipitation reaction and
an acid-base reaction?
a. Cu+ 2HQSO4 — CuSO4 + SOQ + 2H20
Ba(OH)z + H2C03 — BaCO3 + 2H20
Ca+2H,0O —— Ca(OH), + H;
CaSO3 + 2HC2H302 — Ca(C2H302)2 + SOQ + HQO
PC15 + 4H20 ——— H3PO4 + 5HCI

oo

11. The balanced net ionic equation for the reaction of calcium carbonate with nitric acid is
CaCOs(s) + 2HNO,(ag) — Ca*"(aq) + 2NO, (ag) + COx(g) + H,O(])
CaCOs(s) + 2HNO3(ag) — Ca*"(aq) + 2NO; (ag) + COx(g) + H,0(])
Ca(HCO3)x(s) + 2HNOs(ag) — Ca’*(aq) + 2NO; (ag) + 2COx(g) + 2H,0(])
Ca’'(ag) + COs* (ag) + 2H'(aq) + 2NO5 (ag) — Ca(NO;s)x(aq) + COx(g) + H,O(!)
CaCOs(s) + 2H (ag) —— Ca*"(aq) + CO4(g) + H,0())

°o a0 ow
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12. The oxidation numbers of nitrogen in N>O and NFj4 are, respectively,
-2 and -3

-2 and +2

+1 and -1

+1 and +2

+1 and -3

13. How much 0.54 M NaCl, “physiologic saline,” can be prepared via the dilution of 100
mL of a 6.0 M NacCl solution?

1.1L

910 mL

90 mL

540 mL

1.9L

14. A solution that contains 50.0 g of NaOH in 750.0 mL of solution has what molarity?
0.600 M

b. 0.800 M

1.07M

1.25M

1.67M

°o a0 os

o poos

®
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Il. Fill in the blank

All fill in the blank questions are 4 points each.

Identify the following reactions as either precipitation, redox, or acid-base.

15. 2NH3 + HQSO4 — mH4)QSO4
16. 4Fe + 302 — 2F6203
17. Alx(SO4); + 6NaOH —— 2AI(OH); + 3Na,SO4
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For the following combinations of aqueous solutions, if a precipitate will form, write the formula
for that precipitate. If no reaction will occur, write NR.

18. potassium carbonate and ammonium chloride

19. lithium sulfate and barium hydroxide

20. silver(I) acetate and copper(Il) chloride

For the following redox reactions, write oxidation numbers for every underlined atom or
molecule in the boxes above the atom or molecule, and circle the species that was oxidized.

21. 2Al(s) + 3Cly(g) ——> 2AICL(s)

22. Fe,05(s) +3CO(g) —> 2Fe(s) + 3COx(g)

Write the net ionic equations with appropriate phase labels (ag), (s), (), or (g) for the following
reactions in aqueous solution:

23. 3Ba(OH)2 + 2H;POy —— Ba3(PO4)2 + 6H,0O

24. Aly(SOs); + 6NaOH ——> 2A1(OH); + 3Na,SOy
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lll. Problems

25. 15.0 mL of NaOH was titrated with 4.38 mL of 6.00 M H,SO4. How many grams of
NaOH are present in that 15.0 mL, and what is the molarity of the NaOH solution? Hint:
a balanced chemical equation is necessary! Draw boxes around your answers. Show all
your work for full credit. As always, round your final answer to the correct number of
significant figures at the end of your calculations. (9 points)
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26. Combustion analysis has shown that a certain sample contains 68.9% carbon, 4.92%
hydrogen, and 26.2% oxygen. What is the empirical formula for this substance? Show all
your work and place a box around your answer. (10 points)

---END OF EXAM QUESTIONS---
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