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Midyear Review 821

Multiple Choice
Identify the choice that best completes the statement or answers the question.

____ 1. Which of the following sets of empirical formula, molar mass, and molecular formula is correct?
a. CH, 78 g, C13 H13 c. CaO, 56 g, Ca2 O2

b. CH4 N, 90 g, C3 H12 N3 d. C3 H8 O, 120 g, C3 H8 O2

____ 2. In which of the following sets is the symbol of the element, the number of protons, and the number of 
electrons given correctly?
a. In, 49 protons, 49 electrons c. Cs, 55 protons, 132.9 electrons
b. Zn, 30 protons, 60 electrons d. F, 19 protons, 19 electrons

____ 3. Which of the following would be the limiting reagent in the reaction shown below?
2H2 (g) + O2 (g) → 2H2 O(g)

a. 50 molecules of H2

b. 50 molecules of O2

c. Neither a nor b is limiting.
d. Both a and b are considered limiting reagents.

____ 4. What particle is needed to complete this nuclear reaction? 

86
222 Rn → 84

218 Po + _____

a. 2
4 He c. 1

1 H

b.
−1

0 e d. 0
1 n

____ 5. In order for the reaction 2Al + 6HCl → 2AlCl3  + 3H2  to occur, which of the following must be true?

a. Al must be above Cl on the activity series.
b. Al must be above H on the activity series.
c. Heat must be supplied for the reaction.
d. A precipitate must be formed.

____ 6. In a combustion reaction, one of the reactants is ____.
a. hydrogen c. oxygen
b. nitrogen d. a metal

____ 7. Which of the following is NOT an example of matter?
a. air c. smoke
b. heat d. water vapor

____ 8. Under what conditions can potassium bromide conduct electricity?
a. only when melted
b. only when dissolved
c. only when it is in crystal form
d. only when melted or dissolved in water
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____ 9. How do the isotopes hydrogen-1 and hydrogen-2 differ?
a. Hydrogen-2 has one more electron than hydrogen-1.
b. Hydrogen-2 has one neutron; hydrogen-1 has none.
c. Hydrogen-2 has two protons; hydrogen-1 has one.
d. Hydrogen-2 has one proton; hydrogen-1 has none.

____ 10. Select the correct formula for sulfur hexafluoride.
a. S2 F6 c. F6 S2

b. F6 SO3 d. SF6

____ 11. What is the temperature of absolute zero measured in °C?
a. –373°C c. –173°C
b. –273°C d. –73°C

____ 12. How many valence electrons are transferred from the nitrogen atom to potassium in the formation of 
the compound potassium nitride?
a. 0 c. 2
b. 1 d. 3

____ 13. Which of the following is an INCORRECT interpretation of the balanced equation shown below?
2S(s) + 3O2 (g) → 2SO3 (g)

a. 2 atoms S + 3 molecules O2  → 2 molecules SO3

b. 2 g S + 3 g O2  → 2 g SO3

c. 2 mol S + 3 mol O2  → 2 mol SO3

d. none of the above

____ 14. What is the measurement 111.009 mm rounded off to four significant digits?
a. 111 mm c. 111.01 mm
b. 111.0 mm d. 110 mm

____ 15. Which of the following are produced when a base is dissolved in water?
a. hydronium ions c. hydrogen ions
b. hydroxide ions d. ammonium ions

____ 16. What is the mass of oxygen in 250 g of sulfuric acid, H2 SO4 ?

a. 0.65 g c. 16 g
b. 3.9 g d. 160 g

____ 17. Which of the following is true about an ionic compound?
a. It is a salt. c. It is composed of anions and cations.
b. It is held together by ionic bonds. d. all of the above

____ 18. An unstable nucleus ____.
a. increases its nuclear mass by fission c. emits energy when it decays
b. increases its half-life d. expels all of its protons
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____ 19. What is the result of adding 2.5 × 103  and 3.5 × 102 ?

a. 2.9 × 103 c. 2.9 × 102

b. 6.0 × 103 d. 6.0 × 105

____ 20. Which of the following can be concluded from the Rutherford gold foil experiment??
a. Protons, electrons, and neutrons are evenly distributed throughout the volume of the 

atom.
b. The nucleus is made of protons, electrons, and neutrons.
c. Electrons are distributed around the nucleus and occupy almost all the volume of the 

atom.
d. The nucleus is made of electrons and protons.

____ 21. Which of the following statements is true about ions?
a. Cations form when an atom gains electrons.
b. Cations form when an atom loses electrons.
c. Anions form when an atom gains protons.
d. Anions form when an atom loses protons.

____ 22. An example of a homogeneous mixture is ____.
a. water c. noodle soup
b. stainless steel d. oxygen

____ 23. Which of the following is a physical change?
a. corrosion c. evaporation
b. explosion d. rotting of food

____ 24. In the reaction of sodium with oxygen, which atom is reduced?
a. sodium c. both a and b
b. oxygen d. neither a nor b

____ 25. Aluminum reacts with sulfuric acid to produce aluminum sulfate and hydrogen gas. How many grams of 
aluminum sulfate would be formed if 250 g H2 SO4  completely reacted with aluminum?
2Al(s) + 3H2 SO4 (aq) → Al2 (SO4 ) 3 (aq) + 3H2 (g)
a. 0.85 g c. 450 g
b. 290 g d. 870 g

____ 26. One characteristic of a scientific theory is that ____.
a. it can never be proved c. it cannot be modified
b. it can be proved d. it summarizes a set of observations

____ 27. How many grams of beryllium are needed to produce 36.0 g of hydrogen? (Assume an excess of water.)
Be(s) + 2H2 O(l) → Be(OH)2  (aq) + H2 (g)

a. 4.00 g c. 162 g
b. 36.0 g d. 324 g

____ 28. Which of the following formulas represents an ionic compound?
a. CS2 c. N2 O4

b. BaI2 d. PCl3
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____ 29. How many moles of glucose, C6 H12 O6 , are consumed when 10.0 mol of oxygen is available?

C6 H12 O6 (s) + 6O2 (g) → 6CO2 (g) + 6H2 O(l)

a. 0.938 mol c. 53.3 mol
b. 1.67 mol d. 60.0 mol

____ 30. Lead nitrate can be decomposed by heating. What is the percent yield of the decomposition reaction if 
9.9 g Pb(NO3 ) 2  are heated to give 5.5 g of PbO?

2Pb(NO3 ) 2 (s) → 2PbO(s) + 4NO2 (g) + O2 (g)

a. 44% c. 67%
b. 56% d. 82%

____ 31. How many significant figures are in the measurement 811.40 grams?
a. two c. four
b. three d. five

____ 32. Which of the following shows both the correct formula and correct name of an acid?
a. HClO2 , chloric acid c. H3 PO4 , phosphoric acid

b. HNO2 , hydronitrous acid d. HI, iodic acid

____ 33. A double-replacement reaction takes place when aqueous Na2 CO3  reacts with aqueous Sn(NO3 ) 2 . The 

product for the precipitate formed is ____.
a. NaNO3 c. SnCO3

b. NaSn d. CNO3

____ 34. A chemical change occurs when a piece of wood ____.
a. is split c. decays
b. is painted d. is cut

____ 35. What is the maximum number of grams of PH3  that can be formed when 6.2 g of phosphorus reacts with 

4.0 g of hydrogen to form PH3 ?

P 4 (g) + 6H2 (g) → 4PH3 (g)

a. 0.43 g c. 270 g
b. 6.8 g d. 45 g

____ 36. How does oxygen obey the octet rule when reacting to form ionic compounds?
a. It gains electrons.
b. It gives up electrons.
c. It does not change its number of electrons.
d. Oxygen does not obey the octet rule.

____ 37. When an acid reacts with a base, what products are formed?
a. a salt only c. metal oxides only
b. water only d. a salt and water
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____ 38. Which state of matter has a definite volume and takes the shape of its container?
a. solid c. gas
b. liquid d. both b and c

____ 39. What is the coefficient for O2 when the equation below is correctly balanced?

       C2H6 +        O2 →        CO2 +        H2O

a. 4 c. 8
b. 7 d. 10

____ 40. All of the following are driving forces for a chemical reaction except
a. formation of a solid. c. transfer of electrons.
b. formation of a gas. d. decrease in temperature.
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MULTIPLE CHOICE

 1. ANS: B PTS: 1 DIF: L2 REF: p. 312
OBJ: 10.3.3  Distinguish between empirical and molecular formulas. 
STA: CH.5.4

 2. ANS: A PTS: 1 DIF: L2 REF: p. 110
OBJ: 4.2.1  Identify three types of subatomic particle. | 4.3.1  Explain what makes elements and 
isotopes different from each other. STA: CH.2.2 | CH.2.1 

 3. ANS: A PTS: 1 DIF: L2 REF: p. 369
OBJ: 12.3.1  Identify and use the limiting reagent in a reaction to calculate the maximum amount of 
product(s) produced and the amount of excess reagent that remains unreacted.

 4. ANS: A PTS: 1 DIF: L2 REF: p. 801
OBJ: 25.2.1  Describe the type of decay a radioisotope undergoes. 
STA: CH.2.5

 5. ANS: B PTS: 1 DIF: L1 REF: p. 333
OBJ: 11.2.1  Describe the five general types of reactions. STA: CH.5.2

 6. ANS: C PTS: 1 DIF: L1 REF: p. 336
OBJ: 11.2.1  Describe the five general types of reactions. STA: CH.5.2

 7. ANS: B PTS: 1 DIF: L1 REF: p. 39
OBJ: 2.1.1  Identify the properties of matter as extensive or intensive.
STA: CH.1.1

 8. ANS: D PTS: 1 DIF: L1 REF: p. 198
OBJ: 7.2.2  Describe three properties of ionic compounds.

 9. ANS: B PTS: 1 DIF: L3 REF: p. 111 | p. 112 | p. 113
OBJ: 4.3.1  Explain what makes elements and isotopes different from each other. | 4.3.2  Calculate the 
number of neutrons in an atom. STA: CH.2.2

 10. ANS: D PTS: 1 DIF: L2 REF: p. 270 | p. 278
OBJ: 9.3.2  Apply the rules for naming and writing formulas for binary molecular compounds. | 9.5.2  
Apply the rules for naming chemical compounds by using a flowchart. 
STA: CH.4.6 | CH.SIS4.3 

 11. ANS: B PTS: 1 DIF: L1 REF: p. 77
OBJ: 3.2.1  List SI units of measurement and common SI prefixes. 

 12. ANS: A PTS: 1 DIF: L2 REF: p. 194
OBJ: 7.2.1  Explain the electrical charge of an ionic compound. 
STA: CH.4.1 | CH.4.2 

 13. ANS: B PTS: 1 DIF: L2 REF: p. 356
OBJ: 12.1.2  Interpret balanced chemical equations in terms of interacting moles, representative 
particles, masses, and gas volume at STP.   STA: CH.5.1

 14. ANS: B PTS: 1 DIF: L2 REF: p. 66 | p. 68
OBJ: 3.1.3  Identify the number of significant figures in a measurement and in a calculated answer.
STA: CH.SIS2.5 | CH.SIS3.2

 15. ANS: B PTS: 1 DIF: L1 REF: p. 273
OBJ: 9.4.3  Apply the rules for naming bases.  STA: CH.4.6
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 16. ANS: D PTS: 1 DIF: L2 REF: p. 298
OBJ: 10.2.1  Describe how to convert the mass of a substance to the number of moles of a substance, 
and moles to mass. STA: CH.5.3

 17. ANS: D PTS: 1 DIF: L1 REF: p. 194
OBJ: 7.2.1  Explain the electrical charge of an ionic compound. 
STA: CH.4.1 | CH.4.2 

 18. ANS: C PTS: 1 DIF: L3 REF: p. 800
OBJ: 25.1.1  Explain how an unstable nucleus releases energy.  
STA: CH.2.5

 19. ANS: A PTS: 1 DIF: L2 REF: p. 63 | p. 71
OBJ: 3.1.1  Convert measurements to scientific notation. STA: CH.SIS3.2

 20. ANS: C PTS: 1 DIF: L2 REF: p. 108
OBJ: 4.2.2  Describe the structure of atoms according to the Rutherford model.
STA: CH.2.2 | CH.2.1 

 21. ANS: B PTS: 1 DIF: L2 REF: p. 172
OBJ: 6.3.2  Explain how ions form.

 22. ANS: B PTS: 1 DIF: L2 REF: p. 45
OBJ: 2.2.2  Distinguish between homogeneous and heterogeneous samples of matter. | 2.2.3  Describe 
two ways that components of mixtures can be separated. STA: CH.1.2

 23. ANS: C PTS: 1 DIF: L2 REF: p. 42
OBJ: 2.1.4  Describe a physical change.   STA: CH.1.1

 24. ANS: B PTS: 1 DIF: L1 REF: p. 634
OBJ: 20.1.1  Define oxidation and reduction in terms of the loss or gain of oxygen or hydrogen and the 
loss or gain of electrons.  STA: CH.8.4

 25. ANS: B PTS: 1 DIF: L2 REF: p. 360 | p. 361 | p. 362
OBJ: 12.2.2  Calculate stoichiometric quantities from balanced chemical equations using units of moles, 
mass, representative particles, and volumes of gases at STP. STA: CH.5.5

 26. ANS: A PTS: 1 DIF: L1 REF: p. 23
OBJ: 1.3.2  Identify three steps in the scientific method. 
STA: CH.SIS2 | CH.SIS1 | CH.SIS2.2 | CH.SIS1.2 | CH.SIS2.3

 27. ANS: C PTS: 1 DIF: L2 REF: p. 371
OBJ: 12.3.1  Identify and use the limiting reagent in a reaction to calculate the maximum amount of 
product(s) produced and the amount of excess reagent that remains unreacted.

 28. ANS: B PTS: 1 DIF: L2 REF: p. 262
OBJ: 9.2.1  Apply the rules for naming and writing formulas for binary ionic compounds.
STA: CH.4.6

 29. ANS: B PTS: 1 DIF: L2 REF: p. 359 | p. 360
OBJ: 12.2.1  Construct mole ratios from balanced chemical equations and apply these ratios in 
mole-mole stoichiometric calculations. STA: CH.5.5

 30. ANS: D PTS: 1 DIF: L2 REF: p. 375
OBJ: 12.3.2  Calculate theoretical yield, actual yield, or percent yield given appropriate information.
STA: CH.5.6

 31. ANS: D PTS: 1 DIF: L1 REF: p. 66
OBJ: 3.1.3  Identify the number of significant figures in a measurement and in a calculated answer.
STA: CH.SIS2.5 | CH.SIS3.2

 32. ANS: C PTS: 1 DIF: L2 REF: p. 272
OBJ: 9.4.1  Apply three rules for naming acids.  STA: CH.4.6
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 33. ANS: C PTS: 1 DIF: L2 REF: p. 334 | p. 335
OBJ: 11.2.1  Describe the five general types of reactions. STA: CH.5.2

 34. ANS: C PTS: 1 DIF: L2 REF: p. 53
OBJ: 2.4.1  Describe what happens during a chemical change.  
STA: CH.1.1

 35. ANS: B PTS: 1 DIF: L2 REF: p. 371
OBJ: 12.3.1  Identify and use the limiting reagent in a reaction to calculate the maximum amount of 
product(s) produced and the amount of excess reagent that remains unreacted.

 36. ANS: A PTS: 1 DIF: L1 REF: p. 191
OBJ: 7.1.4  Explain how anions form.

 37. ANS: D PTS: 1 DIF: L1 REF: p. 587
OBJ: 19.4.1  Define the products of an acid-base reaction.

 38. ANS: B PTS: 1 DIF: L1 REF: p. 41
OBJ: 2.1.3  Differentiate among the three states of matter. STA: CH.1.3 | CH.6.3

 39. ANS: B PTS: 1
 40. ANS: D PTS: 1


