Exam 2 Chm 203 (Dr Mattson) 27 September 2019 Name:
Academic Integrity Pledge: In keeping with Creighton University’s ideals and with the
Academic Integrity Code, I pledge that this work is my own and that I have neither given
nor received inappropriate assistance in preparing it.

Chemistry Student Number: ___________

Signature:

Instructions: Show all work whenever a calculation box is provided! Write legibly. Include units whenever appropriate. You will receive
credit for how you worked each problem as well as for the correct answer. If you need more space, you may use the back of the periodic
table provided — Write: “See PT” in the answer box. Write your name on the periodic table if it contains work to be graded. On your desk you
may have pencils (but no pencil pouch), an eraser, and a non-programmable calculator without a slipcover. Backpacks, bags, and similar
items must be stored on the tables in the back of the room. Cell phones must be silent and placed in your backpack/bag – not in your pocket.

1a. (12 pts) Balance these chemical reactions with the
smallest whole number coefficients. No partial credit.

2c. (4 pts) What is the limiting reagent if 0.913 mol of NH3
and 1.105 mol of O2 are reacted?

4 NH3 + 5 O2 à 4 NO + 6 H2O

__ TiCl4 + __ H2O à __ TiO2 + __ HCl

Answer with units: ______________________

__ KClO3 + __ P4 à __ P4O10 + __ KCl

2d. (5 pts) Based on your answer above, how much of the
excess reagent is left over? Give your answer in grams.
Show all work for credit.

__ HClO4 + __ P4O10 à __ H3PO4 + __ Cl2O7

1b. (4 pts) Balance the reaction for the combustion of
methane, CH4.

Answer with units: ______________________

2e. (4 pts) Suppose 8.00 mol NH3 is reacted with 9.00 mol
O2 and 157 g NO was obtained. What is the % yield?
Show all work for credit.

2. Consider the following balance chemical reaction to
answer all parts of Question 2. Molar masses are
provided above each chemical.
17.03

32.00
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4 NH3 + 5 O2 à 4 NO + 6 H2O
2a. (4 pts) How many moles of O2(g) are required to react

Answer with units: ______________________

with 77.0 g NH3?
Show all work for credit.

Answer with units: ______________________

3. (5 pts) Iocane powder, the poison mentioned in the
1
1987 timeless classic movie The Princess Bride , is not
a real substance but probably inspired by coniine, a
poison obtained from hemlock. Coniine contains only C,
H and N and analysis reveals that it is 75.519% C and
13.469% H. What is the simplest formula for coniine?
Show all work for credit.

2b. (4 pts) Suppose excess NH3 is reacted with 44.2 g O2.
What is the theoretical yield of NO in grams?
Show all work for credit.

Answer: ______________________
Answer with units: ______________________

1

https://princessbride.fandom.com/wiki/Iocane

4. (4 pts) What is the percent phosphorus in
tetraphosphorus hexasulfide?

8a. (2 pts) When aqueous solutions of lead(II) nitrate and
potassium iodide are mixed, a bright yellow precipitate
is formed. What is this precipitate?

Show all work for credit.

8b. (3 pts) Write the overall reaction, including states of
matter such as (aq) and (s).
Answer: ______________________

5a. (4 pts) Suppose 7.118 g Fe(NO3)2(s), MM = 179.855
g/mol) is dissolved in enough water to make 250.00 mL
solution. What is the molarity of the solution?
Show all work for credit.

Answer with units / correct sig figures: ______________________

5b. (2 pts) What is the molarity of the nitrate ion, [NO3-]?
Answer with units: ______________________

5c. (4 pts) What volume of the previous solution is needed
to deliver 3.50 mmol Fe(NO3)2? Give answer in mL.
Show all work for credit.

Answer (in mL): ______________________

5d. (4 pts) What volume of the solution in 5a, in mL, would
be required to make 500.0 mL of a 2.5 x 10-3 M
solution?

8c. (3 pts) Write the net ionic reaction including states of
matter, (aq) and (s).

9. (4 pts) Will a precipitate form if the following pairs of
solutions are mixed? You do not need to identify it.
Yes No NaCl(aq) and AgC2H3O2(aq)
Yes No NH4ClO4(aq) and BaBr2(aq)
Yes No Na2SO4(aq) and Ba(NO3)2(aq)
Yes No Rb3PO4(aq) and CuSO4(aq)
10. (3 pts) Which three of these acids are correctly
named? Check all that are. (Everyone does this one.)

☐ H2SO4(aq)

sulfurous acid

☐ HNO3(aq)

nitric acid

☐ HClO4(aq)

chloric acid

☐ HC2H3O2(aq)

acetic acid

☐ HBrO2(aq)

bromic acid

☐ H3PO4(aq)

phosphorus acid

☐ HI(aq)

hydroiodic acid

11. (10 pts) Nomenclature. Complete the following table.
(If you are nomenclature certified, skip this question.)
SI4
(NH4)2SO4

Answer (in mL): ______________________

Co(NO2)2

6. (9 pts) Which of the following form strong electrolytic
solutions when dissolved in water? Check all that do.

☐ AgNO3

☐ C2H5OH

☐ K2SO4

☐ FePO4

☐ C12H22O11

☐ NH4Br

☐ H2SO4

☐ RbClO4

☐ KOH

7. (6 pts) Which of the following are soluble in water?
Check all that are.

As2O3
KHSO3
oxygen difluoride
nickel(II) chlorate
barium sulfate

☐ Cu(C2H3O2)2

☐ Sc2(PO4)3

☐ NaHSO4

dinitrogen monoxide

☐ Fe(OH)3

☐ Zn(ClO4)2

☐ NiCO3

sodium nitride

Answers

6. AgNO3

1a.

7. Cu(C2H3O2)2

1 TiCl4 + 2 H2O à 1 TiO2 + 4 HCl
10 KClO3 + 3 P4 à 3 P4O10 + 10 KCl
12 HClO4 + 1 P4O10 à 4 H3PO4 + 6 Cl2O7

1b. CH4 + 2 O2 à CO2 + 2 H2O

K2SO4

NH4Br
NaHSO4

H2SO4

8a. PbI2(s)
8b. Ag(NO3)2(aq) + 2 KI(aq) à 2 KNO3(aq) + PbI2(s)
8c. Pb2+(aq) + 2 I-(aq) à PbI2(s)

2b. 33.2 g NO
2c. O2(g) is the limiting reagent

9. Yes, No, Yes, Yes

2e. 72.7 %
3. C8H17N1
4. 39.17 % P
5a. 0.1583 M Fe(NO3)2(aq)
5b. 0.3166 M NO35c. 22.1 mL
5d. 7.90 mL

KOH

Zn(ClO4)2

2a. 5.65 moles of O2(g)

2d. 0.494 g NH3(g) left over

RbClO4

10. HNO3(aq) = nitric acid, HC2H3O2(aq) = acetic acid,
HI(aq) = hydroiodic acid

