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Multiple Choice – Choose the answer that best completes the question. Use an 815-E 

Scantron to record your response. [2 points each] 

1. What is the molarity of a solution containing 5.0 moles of KCl in 2.0 L of solution? 

 A) 2.5 M  B) 1.0 M C) 5.0 M D) 10. M E) 2.0 M 

 

2. What is the molarity of a KCl solution made by diluting 75.0 mL of a 0.200 M solution to a 

final volume of 100. mL? 

 A) 0.267 M B) 0.150 M C) 0.200 M D) 6.67 M E) 0.100 M 

 

3. Calculate the mass of solute present in 150.0 g of a 3.50% solution. 

 A) 0.0233 g B) 2.33 g  C) 5.25 g D) 52.5 g E) 4290 mL 

 

4. How many formula units are in 53.2 g of (NH4)2CrO4? 

A) 5.81×10
-25

 B) 1.34×10
-20

 C) 4.87×10
27

 D) 2.11×10
23

 E) 2.39×10
23

 

 

5. What mass in grams of phosphorus is in 72.4 g of Zn3(PO4)2? 

 A) 0.0121 g B) 2.90 g C) 5.80 g D) 11.6 g E) 13.9 g 

 

 

For questions 6-9, consider the following redox reaction: 

HNO3(aq) + HI(aq) → NO(g) + I2(s) + H2O(l) 

 

6. Which element was oxidized? 

 A) H B) N C) O D) I 

 

7. Which element was reduced? 

 A) H B) N C) O D) I 

 

8. Which substance is the oxidizing agent? 

 A) HNO3 B) HI C) NO D) I2 E) H2O 

 

9. Which substance is the reducing agent?  

 A) HNO3 B) HI C) NO D) I2 E) H2O 
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Calculations – Write your initials in the upper-right corner of every page that contains 

work. For full credit show all work and write neatly; give answers with correct significant 

figures and units.  Place a box around your final answer. 

10. Write formulas for the following compounds:  [2 points each] 

 

a. diselenium tetrachloride Se2Cl4 

 

 

b. hyposulfurous acid  H2SO2 

 

 

c. cobalt(III) chlorite  Co(ClO2)3 

 

 

d. zinc phosphide trihydrate Zn3P2·3H2O 

 

 

e. tin(IV) dichromate  Sn(Cr2O7)2 

 

 

f. calcium cyanide  Ca(CN)2 

 

 

g. pentaiodine nonaselenide I5Se9 

 

 

h. lead(IV) perbromate  Pb(BrO4)4 

 

 

i. uranium(VI) nitride  UN2 

 

 

j. hydroselenic acid  H2Se(aq) 
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11. Name the following compounds:  [2 points each] 

 

a. BaSeO3·5H2O  barium selenite pentahydrate 

 

 

 

b. P6O10   hexaphosphorus decaoxide 

 

 

 

c. HMnO4 [acid name] permanganic acid 

 

 

 

d. Pt(HSO4)2  platinum(II) hydrogen sulfate OR platinum(II) bisulfate 

 

 

 

e. BiBO3   bismuth(III) borate 

 

 

 

f. RaO2   radium peroxide 

 

 

 

g. Cu2C2O4  copper(I) oxalate 

 

 

 

h. Cl3F7   trichlorine heptafluoride 

 

 

 

i. NiBr3·½H2O  nickel(III) bromide hemihydrate 

 

 

 

j. HIO [acid name] hypoiodous acid 
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12. Determine the percentage of chromium in Ni(Cr2O7)3.  [3 points] 

 

Molar mass = 706.69 g/mol 

 

%𝐂𝐫 =  
𝟔 × 𝐂𝐫

𝐍𝐢(𝐂𝐫𝟐𝐎𝟕)𝟑
× 𝟏𝟎𝟎 =  

𝟔 × 𝟓𝟐. 𝟎𝟎

𝟕𝟎𝟔. 𝟔𝟗
× 𝟏𝟎𝟎 =  

𝟑𝟏𝟐

𝟕𝟎𝟔. 𝟔𝟗
× 𝟏𝟎𝟎 = 𝟒𝟒. 𝟏% 

 

 

 

 

 

 

 

 

 

 

 

 

13. Consider the following reaction: 

 

2 H3PO4(aq) + Al2(CO3)3(s) →  3 H2O(l) + 3 CO2(g)  +  2 AlPO4(s) 

When 75.0 mL of 3.5 M H3PO4 reacts with excess Al2(CO3)3, what mass in grams of CO2 can 

be produced?  [5 points] 

 

𝟕𝟓. 𝟎 𝐦𝐋 ×
𝟏𝟎−𝟑 𝐋

𝟏 𝐦𝐋
×

𝟑. 𝟓 𝐦𝐨𝐥 𝐇𝟑𝐏𝐎𝟒

𝟏 𝐋
×

𝟑 𝐦𝐨𝐥 𝐂𝐎𝟐

𝟐 𝐦𝐨𝐥 𝐇𝟑𝐏𝐎𝟒
×

𝟒𝟒. 𝟎𝟏 𝐠

𝟏 𝐦𝐨𝐥 𝐂𝐎𝟐
= 𝟏𝟕 𝐠 
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14. Consider the following unbalanced equation for the combustion of sucrose, C12H22O11: 

_____ C12H22O11(s) + __12_ O2(g) → __12_ CO2(g) + __11_ H2O(g) 

a. How many grams of CO2 could be produced from the reaction of 10.0 g of C12H22O11 and 

10.0 g of O2?  [6 points] 

𝟏𝟎. 𝟎 𝐠 ×
𝟏 𝐦𝐨𝐥 𝐂𝟏𝟐𝐇𝟐𝟐𝐎𝟏𝟏

𝟑𝟒𝟐. 𝟑𝟒 𝐠
×

𝟏𝟐 𝐦𝐨𝐥 𝐂𝐎𝟐

𝟏 𝐦𝐨𝐥 𝐂𝟏𝟐𝐇𝟐𝟐𝐎𝟏𝟏
×

𝟒𝟒. 𝟎𝟏 𝐠

𝟏 𝐦𝐨𝐥 𝐂𝐎𝟐
= 𝟏𝟓. 𝟒 𝐠 

 

𝟏𝟎. 𝟎 𝐠 ×
𝟏 𝐦𝐨𝐥 𝐎𝟐

𝟑𝟐. 𝟎𝟎 𝐠
×

𝟏𝟐 𝐦𝐨𝐥 𝐂𝐎𝟐

𝟏𝟐 𝐦𝐨𝐥 𝐎𝟐
×

𝟒𝟒. 𝟎𝟏 𝐠

𝟏 𝐦𝐨𝐥 𝐂𝐎𝟐
= 𝟏𝟑. 𝟖 𝐠 

 

 

 

 

 

 

 

 

 

b. How many grams of the excess reagent will remain?  [4 points] 

 

𝟏𝟑. 𝟖 𝐠 𝐂𝐎𝟐  ×
𝟏 𝐦𝐨𝐥 𝐂𝐎𝟐

𝟒𝟒. 𝟎𝟏 𝐠
×

𝟏 𝐦𝐨𝐥 𝐂𝟏𝟐𝐇𝟐𝟐𝐎𝟏𝟏

𝟏𝟐 𝐦𝐨𝐥 𝐎𝟐
×

𝟑𝟒𝟐. 𝟑𝟒 𝐠

𝟏 𝐦𝐨𝐥 𝐂𝟏𝟐𝐇𝟐𝟐𝐎𝟏𝟏
= 𝟖. 𝟗𝟓 𝐠 𝐮𝐬𝐞𝐝 

 

𝟏𝟎. 𝟎 𝐠 − 𝟖. 𝟗𝟓 𝐠 = 𝟏. 𝟎𝟓 𝐠 𝐫𝐞𝐦𝐚𝐢𝐧 

 

 

 

 

 

 

 

 

c. Determine the percent yield if the actual yield of CO2 produced is 12.7 g.  [2 points] 

% 𝐲𝐢𝐞𝐥𝐝 =  
𝐚𝐜𝐭𝐮𝐚𝐥 𝐲𝐢𝐞𝐥𝐝

𝐭𝐡𝐞𝐨𝐫𝐞𝐭𝐢𝐜𝐚𝐥 𝐲𝐢𝐞𝐥𝐝
× 𝟏𝟎𝟎 =  

𝟏𝟐.𝟕

𝟏𝟑.𝟖
× 𝟏𝟎𝟎 = 𝟗𝟐. 𝟎%  
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15. Dianabol is one of the anabolic steroids that has been used by some athletes to increase the 

size and strength of their muscles, often with serious side effects.  In one experiment, 14.765 

g of Dianabol is burned, and 43.257 g CO2 and 12.395 g H2O are formed.  In a second 

experiment, the molar mass of Dianabol is found to be approximately 300 g/mol.  What is the 

molecular formula for Dianabol?  [8 points] 

𝟒𝟑. 𝟐𝟓𝟕 𝐠 𝐂𝐎𝟐 × 
𝟏 𝐦𝐨𝐥 𝐂𝐎𝟐

𝟒𝟒. 𝟎𝟏 𝐠
×

𝟏 𝐦𝐨𝐥 𝐂

𝟏 𝐦𝐨𝐥 𝐂𝐎𝟐
= 𝟎. 𝟗𝟖𝟐𝟖𝟗 𝐦𝐨𝐥 𝐂 

𝟏𝟐. 𝟑𝟗𝟓 𝐠 𝐇𝟐𝐎 × 
𝟏 𝐦𝐨𝐥 𝐇𝟐𝐎

𝟏𝟖. 𝟎𝟐 𝐠
×

𝟐 𝐦𝐨𝐥 𝐇

𝟏 𝐦𝐨𝐥 𝐇𝟐𝐎
= 𝟏. 𝟑𝟕𝟓𝟕 𝐦𝐨𝐥 𝐇 

 

𝟎. 𝟗𝟖𝟐𝟖𝟗 𝐦𝐨𝐥 𝐂 ×
𝟏𝟐. 𝟎𝟏 𝐠

𝟏 𝐦𝐨𝐥 𝐂
= 𝟏𝟏. 𝟖𝟎 𝐠 𝐂 

𝟏. 𝟑𝟕𝟓𝟕 𝐦𝐨𝐥 𝐇 ×
𝟏. 𝟎𝟏 𝐠

𝟏 𝐦𝐨𝐥 𝐇
= 𝟏. 𝟑𝟖𝟗 𝐠 𝐇 

 

𝟏𝟒. 𝟕𝟔𝟓 𝐠 𝐭𝐨𝐭𝐚𝐥 − 𝟏𝟏. 𝟖𝟎 𝐠 𝐂 − 𝟏. 𝟑𝟖𝟗 𝐠 𝐇 = 𝟏. 𝟓𝟕𝟔 𝐠 𝐎 

𝟏. 𝟓𝟕𝟔 𝐠 𝐎 ×
𝟏 𝐦𝐨𝐥 𝐎

𝟏𝟔. 𝟎𝟎 𝐠
= 𝟎. 𝟎𝟗𝟖𝟓 𝐦𝐨𝐥 𝐎 

 

𝐂𝟎.𝟗𝟖𝟐𝟖𝟗 𝐦𝐨𝐥
𝟎.𝟎𝟗𝟖𝟓 𝐦𝐨𝐥

𝐇 𝟏.𝟑𝟕𝟓𝟕
𝟎.𝟎𝟗𝟖𝟓 𝐦𝐨𝐥

𝐎𝟎.𝟎𝟗𝟖𝟓 𝐦𝐨𝐥
𝟎.𝟎𝟗𝟖𝟓 𝐦𝐨𝐥

= 𝑪𝟏𝟎𝑯𝟏𝟒𝑶𝟏 

 

𝐦𝐨𝐥𝐚𝐫 𝐦𝐚𝐬𝐬

𝐞𝐦𝐩𝐢𝐫𝐢𝐜𝐚𝐥 𝐦𝐚𝐬𝐬
=

𝟑𝟎𝟎 𝐠/𝐦𝐨𝐥

𝟏𝟓𝟎 𝐠/𝐦𝐨𝐥
= 𝟐 

 

(𝑪𝟏𝟎𝑯𝟏𝟒𝑶𝟏) × 𝟐 = 𝑪𝟐𝟎𝑯𝟐𝟖𝑶𝟐 
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16. A 10.00 mL sample of sulfurous acid requires 14.75 mL of 0.100 M potassium hydroxide to 

titrate to the equivalence point.  Determine the molarity of the sulfurous acid sample.  (Hint: 

Write a balanced equation.)  [6 points] 

 

H2SO3(aq) + 2 KOH(aq) → K2SO3(aq) + 2 H2O(l) 

 

𝟏𝟒. 𝟕𝟓 𝐦𝐋 ×
𝟏𝟎−𝟑 𝐋

𝟏 𝐦𝐋
×

𝟎. 𝟏𝟎𝟎 𝐦𝐨𝐥 𝐊𝐎𝐇

𝟏 𝐋
×

𝟏 𝐦𝐨𝐥 𝐇𝟐𝐒𝐎𝟑

𝟐 𝐦𝐨𝐥 𝐊𝐎𝐇
= 𝟕. 𝟑𝟕𝟓 × 𝟏𝟎−𝟒 𝐦𝐨𝐥 𝐇𝟐𝐒𝐎𝟑 

 

𝟏𝟎. 𝟎𝟎 𝐦𝐋 ×
𝟏𝟎−𝟑 𝐋

𝟏 𝐦𝐋
= 𝟎. 𝟎𝟏𝟎𝟎𝟎 𝑳 

 

𝐌 =  
𝐦𝐨𝐥 𝐬𝐨𝐥𝐮𝐭𝐞

𝐋 𝐬𝐨𝐥𝐮𝐭𝐢𝐨𝐧
=

𝟕. 𝟑𝟕𝟓 × 𝟏𝟎−𝟒 𝐦𝐨𝐥 𝐇𝟐𝐒𝐎𝟑

𝟎. 𝟎𝟏𝟎𝟎𝟎 𝐋
= 𝟎. 𝟎𝟕𝟑𝟖 𝐌 

 

 

 

 

 

 

 

 

 

 

 

 

17. Predict the products and write a balanced equation for the reaction between ammonium 

phosphate and calcium hydroxide.  Be sure to include physical states:  [5 points] 

 

2 (NH4)3PO4(aq) + 3 Ca(OH)2(aq) → Ca3(PO4)2(s) + 6 NH4OH(aq) 

 

2 (NH4)3PO4(aq) + 3 Ca(OH)2(aq) → Ca3(PO4)2(s) + 6 NH3(g) + 6 H2O(l) 
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18. Write the balanced full chemical equation, complete ionic equation, and net ionic equation 

for the reaction between titanium(IV) sulfate and lead(II) acetate.  Be sure to include physical 

states. 

 

a. Full Chemical Equation:  [4 points] 

 

Ti(SO4)2(aq) + 2 Pb(C2H3O2)2(aq) → Ti(C2H3O2)4(aq) + 2 PbSO4(s) 

 

 

 

 

 

b. Complete Ionic Equation: [4 points] 

 

Ti
4+

(aq) + 2 SO4
2−

(aq) + 2 Pb
2+

(aq) + 4 C2H3O2
−
(aq) → 

Ti
4+

(aq) + 4 C2H3O2
−
(aq) + 2 PbSO4(s) 

 

 

 

 

c. Net Ionic Equation: [2 points] 

 

2 SO4
2−

(aq) + 2 Pb
2+

(aq) → 2 PbSO4(s) 

 

Reduce to… 

 

SO4
2−

(aq) + Pb
2+

(aq) → PbSO4(s) 

 

d. What are the spectator ions, if any?  [2 points] 

Ti
4+

 and C2H3O2
− 

 

 

 

 

Extra Credit Joke: What TV show does cesium and iodine love watching together?  [2 points] 

 CSI 
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Formulas & Constants 
(you may or may not need) 

 
1 inch = 2.54 cm (exact)   1 mile = 5280 ft ≈ 1.609 km   1 kg ≈ 2.205 lb 
 
1 lb = 453.6 g; 1 lb = 16 oz  1 gal = 4 qt = 8 pt ≈ 3.785 L  1 L = 1000 cm

3
 

 

TK = TC + 273.15   TF = 1.8 x TC + 32   TC = (TF – 32)/1.8 

 
1 cal = 4.184 J    1 Cal = 1000 cal   q = m x C x ΔT 
 
Avogadro’s # = 6.022×10

23 
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