SCH3U Multiple Choice for Exam Review January 2017


True/False
Indicate whether the sentence or statement is true or false.
Atomic Theory and the Periodic Table

____	1.	All isotopes are radioactive.

____	2.	Carbon-12 and carbon-14 have different atomic numbers.

____	3.	Alpha radiation is made up of helium nuclei.


Bonding and Nomenclature
____	4.	Metals usually combine with nonmetals to form covalent compounds.

____	5.	Nonmetals combine to form molecular compounds.

____	6.	Nonmetals have a strong tendency to gain electrons; however, metals do not.

Types of Reactions

____	7.	Single displacement reactions always involve an element and a compound as reactants.

____	8.	There is an activity series for metals and another for halogens.

____	9.	If barium hydroxide is produced in a reaction, it will precipitate out of solution.

____	10.	Neutralization reactions are double displacement reactions.

The Mole

____	11.	The empirical formula of a compound is the formula that yields the simplest ratio between the atoms of the elements in a compound.

____	12.	One mole of ammonia, NH3, is made up one atom of nitrogen and three atoms of hydrogen.

____	13.	The formula for potassium sulphate, K2SO4, is both an empirical and a molecular formula.

____	14.	If the percentage, by mass, of nitrogen in ammonia, NH3, is 82.4%, then 100 g of ammonia contains 17.6 g of hydrogen.

Stoichiometry and Solutions

____	15.	In any chemical reaction, the theoretical yield will be less than or equal to the actual yield.

____	16.	In a chemical reaction that involves two reactants, the limiting reagent is identified as the reactant that is entirely consumed.

____	17.	Consider the following chemical equation:  Mg  +  H3PO4  [image: ]  H2  +  Mg3(PO4)2
When this equation is properly balanced, the coefficient of hydrogen phosphate, H3PO4, will be 2.

____	18.	A balanced chemical equation has the same number of each type of atom on each side of the equation.

____	19.	Water is a polar molecule.

____	20.	Most concentrations are expressed in the unit mol/L.

____	21.	Beakers and test tubes are proper dilution equipment.

____	22.	Adding water to a solution increases the solution's concentration.

____	23.	Calcium chloride is soluble in water.

____	24.	Percent yield of a precipitate is calculated by dividing the actual mass by the theoretical mass and multiplying by 100.

____	25.	The pH scale measures the amount of acidity in a solution.

____	26.	Stomach acid has a pH of about 2.

____	27.	Potassium hydroxide has a pH of 1.

____	28.	Dilution of an acid solution lowers the pH.

____	29.	Distilled water has a pH of 7.

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


Atomic Theory and the Periodic Table

____	30.	The particle that has the smallest mass is the
	a.
	Electron
	d.
	nucleus

	b.
	Proton
	e.
	ion

	c.
	neutron




____	31.	The atomic number of an element is defined as the
	a.
	number of neutrons in the nucleus

	b.
	number of protons in the nucleus

	c.
	number of electrons in the nucleus

	d.
	number of protons and neutrons in the nucleus

	e.
	electron to proton ratio




____	32.	Which of the following elements requires the least amount of energy to remove an electron from an atom to form an ion?
	a.
	O
	d.
	H

	b.
	He
	e.
	Fr

	c.
	K




____	33.	Two atoms are isotopes if they have
	a.
	different atomic numbers

	b.
	the same mass number, but different atomic numbers

	c.
	the same number of protons and neutrons

	d.
	the same number of electrons, but a different number of neutrons

	e.
	the same atomic number, but a different mass number




____	34.	An atomic mass unit (amu) is defined as the
	a.
	mass of a hydrogen atom

	b.
	mass of 12 hydrogen atoms

	c.
	mass of a carbon atom

	d.
	one-twelfth the mass of a hydrogen atom

	e.
	one-twelfth the mass of a carbon atom




____	35.	Isotopes with unstable nuclei are also referred to as
	a.
	nucleoisotopes
	d.
	radiation

	b.
	radioisotopes
	e.
	beta isotopes

	c.
	isotopic radiation




____	36.	The mass listed for each element in the periodic table is
	a.
	the mass of all of the isotopes of the element combined

	b.
	the mass of the average number of neutrons in all of the isotopes of the element

	c.
	the average of the atomic masses of all of the isotopes of the element

	d.
	the exact mass of the protons and neutrons in the most common isotope of the element

	e.
	the weighted average of the atomic masses of all of the isotopes of the element




____	37.	Why does atomic radius increase from top to bottom in a chemical family?
	a.
	Nuclear charge increases from top to bottom in a chemical family.

	b.
	Nuclear charge decreases from top to bottom in a chemical family.

	c.
	The number of energy levels increases from top to bottom in a chemical family.

	d.
	The number of energy levels decreases from top to bottom in a chemical family.

	e.
	The number of electrons decreases from top to bottom in a chemical family.




____	38.	Why does atomic radius decrease from left to right in a period?
	a.
	The effective nuclear charge increases from left to right in a period.

	b.
	The effective nuclear charge decreases from left to right in a period.

	c.
	The number of energy levels increases from left to right in a period.

	d.
	The number of energy levels decreases from left to right in a period.

	e.
	The number of electrons decreases from left to right in a period.




____	39.	Why is it easier to remove an electron from potassium than it is to remove an electron from calcium?
	a.
	Potassium has a higher electron affinity.

	b.
	Potassium has a higher ionization energy.

	c.
	Potassium has a lower nuclear charge.

	d.
	Calcium has a lower electron affinity.

	e.
	Calcium is a metal, but potassium is not.




____	40.	Which of the following would have the highest electron affinity?
	a.
	potassium
	d.
	oxygen

	b.
	Helium
	e.
	carbon

	c.
	fluorine





Bonding and Nomenclature

____	41.	According to the Lewis model of the atom, the number of bonding electrons in a nitrogen atom is
	a.
	1
	d.
	5

	b.
	2
	e.
	7

	c.
	3





____	42.	Which of the following atoms is believed to contain three lone pairs of electrons?
	a.
	H
	d.
	C

	b.
	Al
	e.
	Cl

	c.
	B




____	43.	The number of valence electrons in a fluorine atom is
	a.
	1
	d.
	7

	b.
	3
	e.
	9

	c.
	5




____	44.	Binary ionic compounds
	a.
	contain two ions with charges of 2+ and 2–

	b.
	are formed from the combination of two nonmetal ions

	c.
	are composed of only two kinds of monatomic ions

	d.
	contain a transition metal cation

	e.
	contain double bonds




____	45.	Multivalent metals
	a.
	can form more than one ion, each with its own charge

	b.
	can exist in several different crystalline forms

	c.
	appear only in the representative metal groups

	d.
	contain more than one populated energy level

	e.
	form an ion whose charge is 2+ or greater




____	46.	The substance NH3 is a very important industrial chemical. It is used directly as a fertilizer and is also used to produce many other useful chemicals. The IUPAC name of this substance is
	a.
	hydrogen nitride
	d.
	octane

	b.
	ammonia
	e.
	ammonium

	c.
	hydrogen peroxide




____	47.	The IUPAC name for NO2 is
	a.
	nitrite
	d.
	nitrogen dioxide

	b.
	nitrate
	e.
	dinitrogen dioxide

	c.
	dinitrogen oxide




____	48.	The IUPAC name for P2I4(s) is
	a.
	phosphorus iodide
	d.
	phosphorus pentaiodide

	b.
	diphosphorus tetraiodide
	e.
	dipotassium tetraiodide

	c.
	tetraphosphorus diiodide




____	49.	The correct formula for nitrous acid is
	a.
	HNO3(aq)
	d.
	N2H4(aq)

	b.
	HNO2(aq)
	e.
	NH4+

	c.
	NH3(aq)




____	50.	An electron dot diagram for a nitrogen atom should show
	a.
	1 lone pair and 3 bonding electrons
	d.
	3 lone pairs and 1 bonding electrons

	b.
	2 lone pairs and 2 bonding electrons
	e.
	3 bonding electrons

	c.
	2 lone pairs and 3 bonding electrons




____	51.	The IUPAC name for Na2CO3(s) is
	a.
	sodium(II) carbonate
	d.
	napthium carbonate

	b.
	sodium(II) carbonite
	e.
	sodium carbonate

	c.
	sodium carbon trioxide





____	52.	The IUPAC name for SO3(g) is
	a.
	sulfur trioxide
	d.
	sulfur oxate

	b.
	sulfur(II) oxide
	e.
	monosulfur trioxide

	c.
	sulfur oxide




____	53.	The IUPAC name for Fe2O3(s) is
	a.
	iron(II) oxide
	d.
	iron(III) oxide

	b.
	iron trioxide
	e.
	ferric oxide

	c.
	iron oxide




____	54.	The IUPAC name for AgNO3(s) is
	a.
	silver(I) nitrite
	d.
	silver nitrogen trioxide

	b.
	silver nitrate
	e.
	silver(II) nitrite

	c.
	silver(I) nitrate




____	55.	The IUPAC name for CuO is
	a.
	copper oxide
	d.
	cuprous oxide

	b.
	copper(I) oxide
	e.
	copper(II) oxide

	c.
	copper monoxide




____	56.	What is the formula for copper(II) nitrite?
	a.
	Cu2(NO3)(s)
	d.
	Cu2(NO2)(s)

	b.
	Cu(NO3)2(s)
	e.
	Cu(NO3)(s)

	c.
	Cu(NO2)2(s)




____	57.	Which of the following is the proper electron dot diagram for NaCl?
	a.
	[image: ]
	d.
	[image: ]

	b.
	[image: ]
	e.
	[image: ]

	c.
	[image: ]




____	58.	When magnesium is burned in oxygen, the substance formed has the formula
	a.
	MgO2(s)
	d.
	MgO(s)

	b.
	MnO2(s)
	e.
	Mg2O2(s)

	c.
	Mg2O(s)




____	59.	An example of a binary compound is
	a.
	NaOH
	d.
	CaCO3

	b.
	O2
	e.
	Co

	c.
	H2S





Types of Reactions

____	60.	The reaction of silver nitrate with zinc would be classified as a
	a.
	combustion reaction
	d.
	decomposition reaction

	b.
	synthesis reaction
	e.
	single displacement reaction

	c.
	double displacement reaction





____	61.	When baking soda is heated, sodium carbonate, water, and carbon dioxide gas are formed. This reaction can be classified as
	a.
	synthesis
	d.
	single displacement

	b.
	combustion
	e.
	double displacement

	c.
	decomposition




____	62.	The substance that would be expected to form a precipitate as a product of a chemical reaction is
	a.
	silver hydroxide
	d.
	lithium chloride

	b.
	calcium sulfide
	e.
	chromium(III) sulfate

	c.
	sodium phosphate




____	63.	Which of the following combinations would result in the formation of a precipitate?
	a.
	acetic acid and potassium hydroxide solutions

	b.
	magnesium nitrate and sodium sulfide solutions

	c.
	sulfuric acid and barium hydroxide solutions

	d.
	sodium sulfate and copper(II) chloride solutions

	e.
	sodium chloride and ammonium nitrate solutions




____	64.	Classify the following reaction: H2O  +  SO3    H2SO4
	a.
	combustion
	d.
	single displacement

	b.
	synthesis
	e.
	double displacement

	c.
	decomposition




____	65.	Classify the following reaction: FeCl3  +  3NaOH    Fe(OH)3  +  3NaCl
	a.
	combustion
	d.
	single displacement

	b.
	synthesis
	e.
	double displacement

	c.
	decomposition




____	66.	Classify the following reaction: Cl2  +  ZnI2    ZnCl2  +  I2
	a.
	combustion
	d.
	single displacement

	b.
	synthesis
	e.
	double displacement

	c.
	decomposition




____	67.	Which metal would not displace lead, Pb, in a lead nitrate, Pb(NO3)2, solution?
	a.
	copper, Cu
	d.
	magnesium, Mg

	b.
	potassium, K
	e.
	none of the above

	c.
	lithium, Li




____	68.	Which of the following reactions will produce a precipitate?
	a.
	sodium chloride and hydrochloric acid

	b.
	sodium nitrate and barium nitrate

	c.
	barium chloride and sodium hydroxide

	d.
	ammonium chloride and silver nitrate

	e.
	lead(II) nitrate and lithium bromide




____	69.	Tin and oxygen can combine to form two compounds of different combining proportions. Resulting formulas of these compounds include
	a.
	Sn2O and SnO2
	d.
	SnO and SnO3

	b.
	SnO and SnO2
	e.
	SnO2 and SnO4

	c.
	SnO4 and SnO








Isotopes

____	70.	Silicon has three naturally occurring isotopes, as follows:
3.10% silicon-30 (atomic mass = 29.974 u); 4.67% silicon-29 (atomic mass = 28.976 u); and 92.23% silicon-28 (atomic mass = 27.977 u).
The average atomic mass of silicon is
	a.
	28.1 u
	d.
	30.0 u

	b.
	29.2 u
	e.
	28.9 u

	c.
	29.8 u




The Mole

____	71.	The molar mass of copper(II) sulfate pentahydrate, CuSO4.5H2O, is
	a.
	245.6 g/mol
	d.
	241.5 g/mol

	b.
	177.5 g/mol
	e.
	249.6 g/mol

	c.
	219.2 g/mol




____	72.	The number of moles of H in three moles of copper(II) sulfate pentahydrate, CuSO4.5H2O, is
	a.
	2
	d.
	30

	b.
	6
	e.
	50

	c.
	10




____	73.	There are 3.01  1023 atoms present in
	a.
	0.5 mol of C
	d.
	none of the above

	b.
	0.5 mol of Na
	e.
	all of the above

	c.
	0.5 mol of Ar




____	74.	The number of carbon atoms present in 0.062 mol of acetic acid, CH3COOH, is
	a.
	7.5 x 1022 atoms
	d.
	6.0 x 1023 atoms

	b.
	3.8 x 1022 atoms
	e.
	4.4 x 1022 atoms

	c.
	1.5 x 1023 atoms




____	75.	The number of hydrogen atoms present in 0.791 mol of ammonia, NH3, is
	a.
	4.76 x 1023 atoms
	d.
	4.29 x 1024 atoms

	b.
	6.02 x 1023 atoms
	e.
	5.13 x 1024 atoms

	c.
	1.43 x 1024 atoms




____	76.	The molar mass of a sample of atoms of an element was found to be 107.9 g/mol. This element is likely
	a.
	silver
	d.
	oxygen

	b.
	copper
	e.
	lead

	c.
	magnesium




____	77.	If the molar mass of an unknown substance is found to be 98.2 g/mol, determine the mass of 6.3 mol of the substance.
	a.
	15.6 g
	d.
	6.2 x 102 g

	b.
	6.4 x 10–2 g
	e.
	219.3 g

	c.
	102.3 g




____	78.	The number of moles of molecules in 71.6 g of methane, CH4, (molar mass = 16.0 g/mol) is
	a.
	0.22 mol
	d.
	9.77 mol

	b.
	4.48 mol
	e.
	1145 mol

	c.
	8.77 mol





____	79.	The mass found in 0.10 mol of KHC4H4O6 is
	a.
	4.6 g
	d.
	37.6 g

	b.
	19 g
	e.
	55.8 g

	c.
	23.7 g




____	80.	Converting 4.8  10–2 mol of ammonium hydroxide (NH4OH) into mass yields
	a.
	0.6 g
	d.
	1.7 g

	b.
	1.0 g
	e.
	2.2 g

	c.
	1.3 g




____	81.	The number of molecules found in 0.87 mol of carbon monoxide is
	a.
	4.1  1023 molecules
	d.
	9.3  1024 molecules

	b.
	5.2  1023 molecules
	e.
	1.5  1025 molecules

	c.
	2.9  1024 molecules




____	82.	Converting 153.0 g of Mg(CN)2 into moles yields approximately
	a.
	0.98 mol
	d.
	3.06 mol

	b.
	1.49 mol
	e.
	2.00 mol

	c.
	2.53 mol




____	83.	A possible molecular formula for the compound CH2O is
	a.
	C2H4O2
	d.
	C10H20O10

	b.
	C3H6O3
	e.
	all of the above

	c.
	C4H8O4




____	84.	The percentage of nitrogen, by mass, in nitric acid, HNO3, is
	a.
	1.6%
	d.
	22.2%

	b.
	11.1%
	e.
	72.6%

	c.
	15.6%




____	85.	The percentage composition of chlorine, by mass, in the compound K2PtCl4 is
	a.
	47.0%
	d.
	15.3%

	b.
	34.2%
	e.
	11.3%

	c.
	18.9%




____	86.	A 100.0-g sample of a compound is made up of 35.9 g of aluminum and 64.1 g of sulfur. The empirical formula of the compound is
	a.
	Al2S3
	d.
	Al3S2

	b.
	Al4S6
	e.
	Al6S4

	c.
	AlS




____	87.	A 100.0-g sample of a compound is composed of 16.3 g of carbon, 32.1 g of chlorine, and 
51.6 g of fluorine. The empirical formula of the compound is
	a.
	CClF
	d.
	C3Cl2F6

	b.
	CClF3
	e.
	C9Cl6F18

	c.
	C2Cl2F6




____	88.	A compound with a molar mass of 78.0 g/mol is found to contain 92.29% carbon and 7.71% hydrogen, by mass. The molecular formula of the compound is
	a.
	CH
	d.
	C5H5

	b.
	C2H3
	e.
	C6H6

	c.
	C3H3






____	89.	A compound has a molar mass of 170.0 g/mol and an empirical formula of SiF3. The compound's molecular formula is
	a.
	SiF3
	d.
	Si4F12

	b.
	Si5F15
	e.
	Si3F9

	c.
	Si2F6




____	90.	The molar mass of a compound is found experimentally to be 180.0 g/mol. If its empirical formula is CH2O, its molecular formula will be
	a.
	C6H12O6
	d.
	C3H6O3

	b.
	C5H10O5
	e.
	C2H4O2

	c.
	C4H8O4




____	91.	A 100.0-g sample of an organic compound is made up of 40.00 g of carbon, 6.71 g of hydrogen, and 53.29 g of oxygen. If its molar mass is 90.0 g/mol, its molecular formula will be
	a.
	CH2O
	d.
	C7H14O7

	b.
	C3H6O3
	e.
	C5H10O5

	c.
	C2H4O2





Stoichiometry and Solutions

____	92.	Which of the following statements is true if 10.0 g of substance A reacts with 15.0 g of substance B?
	a.
	Substance A is the limiting reagent.

	b.
	Substance B is the limiting reagent.

	c.
	Substance A is the excess reagent.

	d.
	Substance B is the excess reagent.

	e.
	not enough information




____	93.	Consider the following equation:  Al2O3  +  H2  [image: ]  Al  +  H2O
When this equation is correctly balanced, the coefficient of
	a.
	Al2O3 will be 2
	d.
	H2 will be 2

	b.
	Al2O3 will be 3
	e.
	H2O will be 3

	c.
	H2 will be 1




____	94.	When a piece of solid zinc is placed into a solution of hydrochloric acid, the resulting products are a diatomic gas and zinc chloride. The balanced equation for this reaction is
	a.
	Zn(s)  +  HCl(aq)  [image: ]  ZnCl2(aq)  +  H2(g)

	b.
	2Zn(s)  +  2HCl(aq)  [image: ]  2ZnCl(aq)  +  H2(g)

	c.
	Zn(s)  +  2HCl(aq)  [image: ]  ZnCl2(aq)  +  H2(g)

	d.
	Zn(s)  +  2HCl(aq)  [image: ]  ZnCl(aq)  +  H2(g)

	e.
	3Zn(s)  +  HCl(aq)  [image: ]  3ZnH2(aq)  +  Cl2(g)




____	95.	When copper is combined with a solution of silver nitrate, the resulting products are copper(II) nitrate and silver. The balanced equation for this reaction is
	a.
	Cu  +  2AgNO3  [image: ]  Cu(NO3)2  +  2Ag

	b.
	3Cu  +  3AgNO3  [image: ]  3Cu(NO3)2  +  3Ag

	c.
	2Cu  +  2AgNO3  [image: ]  2CuNO3  +  2Ag

	d.
	Cu  +  2AgNO3  [image: ]  CuNO3  +  2Ag

	e.
	2Cu  +  2AgNO3  [image: ]  2Cu(NO3)2  +  2Ag







____	96.	The limiting reagent of a chemical reaction is
	a.
	the reactant of a chemical process that is not consumed completely

	b.
	the product of a chemical process that is consumed completely

	c.
	the product of a chemical process that is not consumed completely

	d.
	the reactant of a chemical process that is consumed completely

	e.
	none of the above




____	97.	Ammonia is produced from a reaction as shown in the equation H2(g)  +  3N2(g)  [image: ]  2NH3(g).
The number of moles of hydrogen required to produce 12 moles of ammonia is
	a.
	1
	d.
	8

	b.
	3
	e.
	12

	c.
	6




____	98.	The reaction between hydrazine and hydrogen peroxide is shown in the balanced chemical equation N2H4  +  7 H2O2  [image: ]  2 HNO3  +  8 H2O. If 4.0 moles of hydrazine were used up in the reaction, the number of moles of water produced would total
	a.
	2
	d.
	16

	b.
	7
	e.
	32

	c.
	8




____	99.	Ethane burns in oxygen to produce carbon dioxide and water. The balanced chemical equation is 2C2H6  +  7O2  [image: ]  4CO2  +  6H2O. The molar ratio between the ethane and water is
	a.
	1:2
	d.
	7:4

	b.
	2:7
	e.
	4:7

	c.
	1:3




____	100.	Sodium phosphate, Na3PO4, can be prepared by combining sodium hydroxide and hydrogen phosphate as shown in the following balanced chemical equation:
3NaOH  +  H3PO4  [image: ]  Na3PO4  +  3H2O
If 2.5 mol of H3PO4  are reacted, the number of moles of water that will be produced is
	a.
	1.0
	d.
	5.0

	b.
	2.5
	e.
	7.5

	c.
	3.0




____	101.	Determine the number of grams of HCl needed to react completely with 12.8 g of aluminum, according to the following equation: 2Al  +  6HCl  [image: ]  2AlCl3  +  3H2
	a.
	51.9 g
	d.
	103.8 g

	b.
	17.3 g
	e.
	38.4 g

	c.
	34.6 g




____	102.	Zinc and sulphur react to form zinc sulfide, as shown in the following balanced chemical equation: Zn  +  S  [image: ]  ZnS
If 8.00 g of zinc and 8.00 g of sulphur are available for this reaction, the limiting reagent will be
	a.
	zinc
	d.
	both zinc and sulphur

	b.
	sulphur
	e.
	cannot be determined

	c.
	zinc sulfide




____	103.	Consider the following balanced chemical equation: Mg(OH)2  +  2HCl  [image: ]  MgCl2  +  2H2O
If 3.00 g of magnesium hydroxide and 5.50 g of HCl are available for the reaction, the reagent in excess is
	a.
	magnesium hydroxide
	d.
	water

	b.
	hydrochloric acid
	e.
	not enough information

	c.
	magnesium chloride





____	104.	Consider the following balanced equation: Al(OH)3  +  3HCl  [image: ]  AlCl3  +  3H2O
Determine the number of grams of aluminum chloride, AlCl3, that are formed when 25.0 g of aluminum hydroxide reacts with 50.0 g of hydrochloric acid.
	a.
	19.0 g
	d.
	36.1 g

	b.
	24.1 g
	e.
	42.7 g

	c.
	33.1 g




____	105.	The parts of a water molecule that surround the sodium ions when salt dissolves are the
	a.
	positive hydrogen ends
	d.
	positive oxygen ends

	b.
	negative hydrogen ends
	e.
	chloride ions

	c.
	negative oxygen ends




____	106.	A solution that has a relatively large quantity of solute dissolved in the solvent is
	a.
	homogenous
	d.
	mixed

	b.
	dilute
	e.
	saturated

	c.
	concentrated




____	107.	What is the molar concentration of 0.20 mol of potassium hydroxide in 0.75 L of solution?
	a.
	0.37 mol/L
	d.
	0.27 mol/L

	b.
	3.75 mol/L
	e.
	0.17 mol/L

	c.
	2.66 mol/L




____	108.	A solution whose precise concentration is known is called a
	a.
	standard solution
	d.
	chemical solution

	b.
	traditional solution
	e.
	concentrated solution

	c.
	dilute solution




____	109.	Which piece of lab equipment is used for measuring a precise volume of the final solution?
	a.
	Erlenmeyer flask
	d.
	test tube

	b.
	beaker
	e.
	graduated cylinder

	c.
	volumetric flask




____	110.	Which piece of lab equipment is used to obtain a small, accurate volume from a stock solution for a dilution procedure?
	a.
	graduated cylinder
	d.
	beaker

	b.
	pipet
	e.
	none of the above

	c.
	buret




____	111.	Which of the following contains 1 mol of dissolved copper(II) nitrate?
	a.
	500 mL of a 0.5 mol/L solution
	d.
	1 L of a 0.9 mol/L solution

	b.
	750 mL of a 0.75 mol/L solution
	e.
	2 L of a 0.4 mol/L solution

	c.
	500 mL of a 2.0 mol/L solution




____	112.	Which of the following solutions when mixed, would produce a PbI2(s) precipitate?
	a.
	PbCl2 and AgI
	d.
	a and b only

	b.
	Pb(NO3)2 and KI
	e.
	b and c only

	c.
	Pb(C2H3O2)2 and NaI




____	113.	Which of the following is the correct net ionic equation for barium sulphate?
	a.
	Ba2+(aq)  +  S2–(aq)    BaS(s)
	d.
	Ba2+(aq)   +  SO42–(aq)    BaSO4(s)

	b.
	B2+(aq)  +  SO32–(aq)    BSO3(s)
	e.
	none of the above

	c.
	Be2+(aq)  +  SO42–(aq)    BeSO4(s)







____	114.	If solutions of potassium chloride and silver nitrate are mixed, which of the following are spectator ions?
	a.
	Ag+ and Cl–
	d.
	K+ and NO3–

	b.
	K+ and Cl–
	e.
	none of the above

	c.
	Ag+ and NO3–




____	115.	Which of the following is the correct net ionic equation for aluminum metal placed into copper(II) chloride?
	a.
	2Al(s)  +  3Cu2+(aq)    3Cu(s)  +  2Al3+

	b.
	Al(s)  +  CuCl2(aq) 

	c.
	Al(s)  +  Cu+(aq)    Cu(s)  +  Al3+(aq)

	d.
	3Al(s)  +  2Cu2+(aq)    2Cu(s)  +  3Al3+

	e.
	none of the above




____	116.	Which net ionic equation best represents the reaction between silver nitrate and potassium acetate?
	a.
	2Ag+(aq)  +  C2H3O2–(aq)    AgC2H3O2(s)

	b.
	Au+(aq)  +  C2H4O2–(aq)    AgC2H3O2(s)

	c.
	Ag2+aq)  +  C2H3O2–(aq)    AgC2H3O2(s)

	d.
	Ag+(aq)  +  C2H3O22–(aq)    AgC2H3O2(s)

	e.
	Ag+(aq)  +  C2H3O2–(aq)    AgC2H3O2(s)




____	117.	The pH scale measures
	a.
	the level of saltiness of a solution
	d.
	concentration of H+(aq)  ions

	b.
	concentration of OH–(aq) ions
	e.
	none of the above

	c.
	concentration of acids




____	118.	An acid solution has a pH of 4.0. If water is added to this solution to increase its volume, which of the following will occur?
	a.
	The pH will decrease.
	d.
	[H+(aq)] will decrease.

	b.
	The pH will increase.
	e.
	b and d only

	c.
	[H+(aq)] will increase.




____	119.	Blackberries have a [H+(aq)] = 4.0 x 10–4 mol/L. What is their pH?
	a.
	3.4
	d.
	8.0

	b.
	4.0
	e.
	5.0

	c.
	2.0




____	120.	Seawater has pH of 8.0. What is the hydrogen ion concentration?
	a.
	2 x 10–8 mol/L
	d.
	8 x 10–1 mol/L

	b.
	1 x 10–8 mol/L
	e.
	8.0 mol/L

	c.
	1 x 10–4 mol/L




____	121.	How much more acidic is vinegar (pH = 2.0) than coffee (pH = 5.0)?
	a.
	3.0
	d.
	2.5

	b.
	1000
	e.
	0.4

	c.
	100




____	122.	Which of the following is NOT a property of bases?
	a.
	They react with active metals.
	d.
	They turn red litmus blue.

	b.
	They taste bitter and feel slippery.
	e.
	They neutralize acids.

	c.
	They have a pH greater than 7.




____	123.	Which of the following is NOT a property of acids?
	a.
	They taste sour.
	d.
	They do not react with carbonates.

	b.
	They have a pH less than 7.
	e.
	They turn blue litmus red.

	c.
	They react with metals.




____	124.	A lab procedure involving the careful addition of an acid from a burette is called
	a.
	titration
	d.
	Standard

	b.
	dilution
	e.
	Distillation

	c.
	Endpoint




____	125.	The point during a titration at which a sharp colour change occurs is called the
	a.
	mixed point
	d.
	fixed point

	b.
	endpoint
	e.
	last point

	c.
	neutralization point




____	126.	An acidic solution such as vinegar
	a.
	turns litmus paper blue
	d.
	feels slippery

	b.
	turns litmus paper red
	e.
	has a bitter taste

	c.
	has a salty taste




Completion
Complete each sentence or statement.

Atomic Theory and the Periodic Table

	127.	Electrons in the outermost energy level of an atom or molecule are called ____________________ electrons.

Bonding and Nomenclature


128.	When both electrons that make up a bond are provided by the same atom, the bond is called a _________________________ bond.

	129.	In a(n) ____________________ reaction, two or more substances combine to form a single product.

	130.	In a(n) ____________________ reaction, a compound decomposes to form two or more substances.

	131.	In a(n) _________________________ reaction, one element replaces another similar element in a compound.

	132.	A listing of metals from most reactive to least reactive is called the ____________________.

	133.	A solid that is formed from a reaction that takes place in solution is known as a ____________________.

The Mole

134.	A(n) ____________________ formula shows the ratio between the number of atoms in a substance in its simplest terms.

	135.	The empirical formula for acetic acid, CH3COOH, is ____________________.

	136.	The symbol used to represent Avogadro's constant is ____________________.

	


Stoichiometry and Solutions
137.	A(n) ____________________ reactant is the only reagent left over when all other reagents have been consumed in a chemical reaction.

	138.	A(n) ____________________ is a reactant that is completely consumed in a reaction and thereby limits the amount of product(s) that is/are formed.

	139.	When a balanced chemical equation is used to calculate the maximum amount of product that should form during a reaction, the value obtained is called the _________________________.

	140.	Once a chemical reaction is actually carried out, the ratio of the actual yield to the theoretical yield is known as the _________________________.

	141.	A(n) ____________________ solution is one that contains a small amount of solute dissolved in the solvent.

	142.	A(n) ____________________ solution is one for which the precise concentration is known.

	143.	Sodium and potassium are always soluble in precipitation reactions. Since they do not participate, they are called ____________________ ions.

	144.	The point during a titration at which the indicator changes colour is called the ____________________.

Matching

Match the piece of solution lab equipment with its use below.
	a.
	graduated cylinder
	e.
	Burette

	b.
	wash bottle
	f.
	Balance

	c.
	Erlenmeyer flask
	g.
	volumetric flask

	d.
	Pipet
	h.
	Cap




____	145.	device used to measure masses of solid compounds

____	146.	contains distilled water used to top up the last tiny volume of a solution

____	147.	device used to measure volumes with fairly accurate results

____	148.	container that has an accurate volume capacity for making solutions

____	149.	device used for acid-base titrations that controls the volume of solution being delivered

____	150.	device used for measuring out very accurate small volumes of acids for dilutions

____	151.	glassware used to collect the resulting solution of acid-base titration

____	152.	placed in the top of a volumetric flask so the solution can be mixed
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TRUE/FALSE

	1.	ANS:	F	REF:	K/U	OBJ:	1.3	LOC:	MC1.01

	2.	ANS:	F	REF:	K/U	OBJ:	1.3	LOC:	MC1.01

	3.	ANS:	T	REF:	K/U	OBJ:	1.3	LOC:	MC1.01

	4.	ANS:	F	REF:	K/U	OBJ:	2.2	LOC:	MC1.04

	5.	ANS:	T	REF:	K/U	OBJ:	2.3	LOC:	MC1.04

	6.	ANS:	T	REF:	K/U	OBJ:	2.3	LOC:	MC1.03

	7.	ANS:	T	REF:	K/U	OBJ:	3.3	LOC:	MC1.05

	8.	ANS:	T	REF:	K/U	OBJ:	3.3	LOC:	MC1.06

	9.	ANS:	F	REF:	I	OBJ:	3.4	LOC:	MC3.03

	10.	ANS:	T	REF:	K/U	OBJ:	3.4	LOC:	MC1.05

	11.	ANS:	T	REF:	K/U	OBJ:	4.6	LOC:	QC1.03

	12.	ANS:	F	REF:	K/U	OBJ:	4.3	LOC:	QC1.01

	13.	ANS:	T	REF:	K/U	OBJ:	4.6	LOC:	QC1.03

	14.	ANS:	T	REF:	I	OBJ:	4.5	LOC:	QC2.02

	15.	ANS:	F	REF:	K/U	OBJ:	5.6	LOC:	QC2.01

	16.	ANS:	T	REF:	K/U	OBJ:	5.1	LOC:	QC1.05

[bookmark: _GoBack]	17.	ANS:	T	REF:	K/U	OBJ:	5.2	LOC:	QC2.05

	18.	ANS:	T	REF:	C	OBJ:	5.2	LOC:	QC2.05

	19.	ANS:	T	REF:	K/U	OBJ:	6.2	LOC:	SS1.01

	20.	ANS:	T	REF:	C	OBJ:	6.3	LOC:	SS2.02

	21.	ANS:	F	REF:	I	OBJ:	6.5	LOC:	SS2.03

	22.	ANS:	F	REF:	C	OBJ:	6.5	LOC:	SS2.03

	23.	ANS:	T	REF:	K/U	OBJ:	7.1,7.3	LOC:	SS1.04

	24.	ANS:	T	REF:	C	OBJ:	7.6	LOC:	SS2.08

	25.	ANS:	T	REF:	K/U	OBJ:	8.2	LOC:	SS1.07

	26.	ANS:	T	REF:	K/U	OBJ:	8.2	LOC:	SS1.07

	27.	ANS:	F	REF:	K/U	OBJ:	8.2	LOC:	SS1.07

	28.	ANS:	F	REF:	I	OBJ:	8.2	LOC:	SS2.06

	29.	ANS:	T	REF:	K/U	OBJ:	8.2	LOC:	SS1.07

MULTIPLE CHOICE

	30.	ANS:	A	REF:	K/U	OBJ:	1.2	LOC:	MC1.01

	31.	ANS:	B	REF:	K/U	OBJ:	1.2	LOC:	MC1.01

	32.	ANS:	E	REF:	K/U	OBJ:	1.5	LOC:	MC1.02

	33.	ANS:	E	REF:	K/U	OBJ:	1.3	LOC:	MC1.01

	34.	ANS:	E	REF:	K/U	OBJ:	1.3	LOC:	MC1.01

	35.	ANS:	B	REF:	K/U	OBJ:	1.3	LOC:	MC1.01

	36.	ANS:	E	REF:	K/U	OBJ:	1.3	LOC:	MC1.01

	37.	ANS:	C	REF:	K/U	OBJ:	1.5	LOC:	MC1.02

	38.	ANS:	A	REF:	K/U	OBJ:	1.5	LOC:	MC1.02

	39.	ANS:	C	REF:	I	OBJ:	1.5	LOC:	MC1.06

	40.	ANS:	C	REF:	I	OBJ:	1.5	LOC:	MC1.02

	41.	ANS:	C	REF:	K/U	OBJ:	2.3	LOC:	MC2.04

	42.	ANS:	E	REF:	K/U	OBJ:	2.3	LOC:	MC2.04

	43.	ANS:	D	REF:	K/U	OBJ:	2.2	LOC:	MC2.04

	44.	ANS:	C	REF:	K/U	OBJ:	2.2	LOC:	MC2.05

	45.	ANS:	A	REF:	K/U	OBJ:	2.5	LOC:	MC2.05

	46.	ANS:	B	REF:	C	OBJ:	2.5	LOC:	MC2.05

	47.	ANS:	D	REF:	C	OBJ:	2.5	LOC:	MC2.05

	48.	ANS:	B	REF:	C	OBJ:	2.5	LOC:	MC2.05

	49.	ANS:	B	REF:	C	OBJ:	2.5	LOC:	MC2.05

	50.	ANS:	A	REF:	K/U	OBJ:	2.3	LOC:	MC2.04

	51.	ANS:	E	REF:	C	OBJ:	2.5	LOC:	MC2.05

	52.	ANS:	A	REF:	C	OBJ:	2.5	LOC:	MC2.05

	53.	ANS:	D	REF:	C	OBJ:	2.5	LOC:	MC2.05

	54.	ANS:	B	REF:	C	OBJ:	2.5	LOC:	MC2.05

	55.	ANS:	E	REF:	C	OBJ:	2.5	LOC:	MC2.05

	56.	ANS:	C	REF:	C	OBJ:	2.5	LOC:	MC2.05

	57.	ANS:	B	REF:	K/U	OBJ:	2.2	LOC:	MC2.04

	58.	ANS:	D	REF:	C	OBJ:	2.5	LOC:	MC2.05

	59.	ANS:	C	REF:	C	OBJ:	2.5	LOC:	MC2.05

	60.	ANS:	E	REF:	K/U	OBJ:	3.3	LOC:	MC1.05

	61.	ANS:	C	REF:	K/U	OBJ:	3.2	LOC:	MC1.05

	62.	ANS:	A	REF:	I	OBJ:	3.4	LOC:	MC1.05

	63.	ANS:	C	REF:	I	OBJ:	3.4	LOC:	MC1.05

	64.	ANS:	B	REF:	K/U	OBJ:	3.2	LOC:	MC1.05

	65.	ANS:	E	REF:	K/U	OBJ:	3.4	LOC:	MC1.05

	66.	ANS:	D	REF:	K/U	OBJ:	3.3	LOC:	MC1.05

	67.	ANS:	A	REF:	K/U	OBJ:	3.3	LOC:	MC1.06

	68.	ANS:	E	REF:	I	OBJ:	3.4	LOC:	MC2.06

	69.	ANS:	B	REF:	K/U	OBJ:	4.1	LOC:	QC1.04

	70.	ANS:	A	REF:	I	OBJ:	4.2	LOC:	QC2.03

	71.	ANS:	E	REF:	I	OBJ:	4.3	LOC:	QC1.01

	72.	ANS:	D	REF:	K/U	OBJ:	4.3	LOC:	QC1.01

	73.	ANS:	E	REF:	I	OBJ:	4.3	LOC:	QC2.03

	74.	ANS:	A	REF:	I	OBJ:	4.3	LOC:	QC2.03

	75.	ANS:	C	REF:	I	OBJ:	4.3	LOC:	QC2.03

	76.	ANS:	A	REF:	I	OBJ:	4.3	LOC:	QC1.01

	77.	ANS:	D	REF:	I	OBJ:	4.3	LOC:	QC1.01

	78.	ANS:	B	REF:	I	OBJ:	4.4	LOC:	QC2.03

	79.	ANS:	B	REF:	I	OBJ:	4.4	LOC:	QC2.03

	80.	ANS:	D	REF:	I	OBJ:	4.4	LOC:	QC2.03

	81.	ANS:	B	REF:	I	OBJ:	4.4	LOC:	QC2.03

	82.	ANS:	E	REF:	I	OBJ:	4.4	LOC:	QC2.03

	83.	ANS:	E	REF:	K/U	OBJ:	4.6	LOC:	QC1.03

	84.	ANS:	D	REF:	I	OBJ:	4.5	LOC:	QC2.02

	85.	ANS:	B	REF:	I	OBJ:	4.5	LOC:	QC2.02

	86.	ANS:	A	REF:	I	OBJ:	4.7	LOC:	QC2.04

	87.	ANS:	D	REF:	I	OBJ:	4.7	LOC:	QC2.04

	88.	ANS:	E	REF:	I	OBJ:	4.7	LOC:	QC2.04

	89.	ANS:	C	REF:	I	OBJ:	4.7	LOC:	QC2.04

	90.	ANS:	A	REF:	I	OBJ:	4.7	LOC:	QC2.04

	91.	ANS:	B	REF:	I	OBJ:	4.7	LOC:	QC2.04

	92.	ANS:	E	REF:	K/U	OBJ:	5.1	LOC:	QC1.05

	93.	ANS:	E	REF:	K/U	OBJ:	5.2	LOC:	QC2.05

	94.	ANS:	C	REF:	K/U	OBJ:	5.2	LOC:	QC2.05

	95.	ANS:	A	REF:	K/U	OBJ:	5.2	LOC:	QC2.05

	96.	ANS:	D	REF:	K/U	OBJ:	5.1	LOC:	QC2.01

	97.	ANS:	C	REF:	I	OBJ:	5.4	LOC:	QC2.07

	98.	ANS:	E	REF:	I	OBJ:	5.4	LOC:	QC2.07

	99.	ANS:	C	REF:	C	OBJ:	5.4	LOC:	QC1.05

	100.	ANS:	E	REF:	I	OBJ:	5.4	LOC:	QC2.07

	101.	ANS:	A	REF:	I	OBJ:	5.4	LOC:	QC2.07

	102.	ANS:	A	REF:	I	OBJ:	5.5	LOC:	QC2.08

	103.	ANS:	B	REF:	I	OBJ:	5.5	LOC:	QC2.08

	104.	ANS:	E	REF:	I	OBJ:	5.5	LOC:	QC2.08

	105.	ANS:	C	REF:	K/U	OBJ:	6.2	LOC:	SS1.02

	106.	ANS:	C	REF:	I	OBJ:	6.3	LOC:	SS2.01

	107.	ANS:	D	REF:	I	OBJ:	6.3	LOC:	SS2.02

	108.	ANS:	A	REF:	I	OBJ:	6.5	LOC:	SS2.01

	109.	ANS:	C	REF:	I	OBJ:	6.5	LOC:	SS2.03

	110.	ANS:	B	REF:	I	OBJ:	6.5	LOC:	SS2.03

	111.	ANS:	C	REF:	C	OBJ:	6.3	LOC:	SS2.03

	112.	ANS:	E	REF:	K/U	OBJ:	7.3	LOC:	SS1.04

	113.	ANS:	D	REF:	K/U	OBJ:	7.3	LOC:	SS1.04

	114.	ANS:	D	REF:	K/U	OBJ:	7.3	LOC:	SS1.04

	115.	ANS:	A	REF:	C	OBJ:	7.3	LOC:	SS2.05

	116.	ANS:	E	REF:	I	OBJ:	7.3	LOC:	SS2.04

	117.	ANS:	D	REF:	K/U	OBJ:	8.2	LOC:	SS1.07

	118.	ANS:	E	REF:	K/U	OBJ:	8.2	LOC:	SS1.07

	119.	ANS:	A	REF:	K/U	OBJ:	8.2	LOC:	SS1.07

	120.	ANS:	B	REF:	K/U	OBJ:	8.2	LOC:	SS1.07

	121.	ANS:	B	REF:	K/U	OBJ:	8.2	LOC:	SS1.07

	122.	ANS:	A	REF:	K/U	OBJ:	8.4	LOC:	SS1.05

	123.	ANS:	D	REF:	K/U	OBJ:	8.4	LOC:	SS1.05

	124.	ANS:	A	REF:	C	OBJ:	8.5	LOC:	SS2.09

	125.	ANS:	B	REF:	C	OBJ:	8.5	LOC:	SS2.09

	126.	ANS:	B	REF:	K/U	OBJ:	8.1	LOC:	SS1.05

COMPLETION

	127.	ANS:	valence			REF:	K/U	OBJ:	2.2
LOC:	MC2.04

	128.	ANS:	coordinate covalent		REF:	K/U	OBJ:	2.3
LOC:	MC1.04

	129.	ANS:	synthesis			REF:	K/U	OBJ:	3.2
LOC:	MC1.05

	130.	ANS:	decomposition			REF:	K/U	OBJ:	3.2
LOC:	MC1.05

	131.	ANS:	single displacement		REF:	K/U	OBJ:	3.3
LOC:	MC1.05

	132.	ANS:	activity series			REF:	K/U	OBJ:	3.3
LOC:	MC1.06

	133.	ANS:	precipitate			REF:	K/U	OBJ:	3.4
LOC:	MC3.01

	134.	ANS:	empirical			REF:	K/U	OBJ:	4.6
LOC:	QC1.03

	135.	ANS:	CH2O			REF:	K/U	OBJ:	4.6
LOC:	QC1.03

	136.	ANS:	NA			REF:	C	OBJ:	4.3
LOC:	QC2.01

	137.	ANS:	excess			REF:	K/U	OBJ:	5.1
LOC:	QC1.05

	138.	ANS:	limiting reagent		REF:	K/U	OBJ:	5.1
LOC:	QC1.05

	139.	ANS:	theoretical yield		REF:	K/U	OBJ:	5.6
LOC:	QC2.01

	140.	ANS:	percentage yield		REF:	K/U	OBJ:	5.6
LOC:	QC2.01

	141.	ANS:	dilute			REF:	C	OBJ:	6.3
LOC:	SS2.01

	142.	ANS:	standard			REF:	C	OBJ:	6.5
LOC:	SS2.01

	143.	ANS:	spectator			REF:	C	OBJ:	7.3
LOC:	SS2.05

	144.	ANS:	endpoint			REF:	I	OBJ:	8.5
LOC:	SS2.09

MATCHING

	145.	ANS:	F	REF:	C	OBJ:	6.5	LOC:	SS2.03

	146.	ANS:	B	REF:	C	OBJ:	6.5	LOC:	SS2.03

	147.	ANS:	A	REF:	C	OBJ:	6.5	LOC:	SS2.03

	148.	ANS:	G	REF:	C	OBJ:	6.5	LOC:	SS2.03

	149.	ANS:	E	REF:	C	OBJ:	6.5	LOC:	SS2.03

	150.	ANS:	D	REF:	C	OBJ:	6.5	LOC:	SS2.03

	151.	ANS:	C	REF:	C	OBJ:	6.5	LOC:	SS2.03

	152.	ANS:	H	REF:	C	OBJ:	6.5	LOC:	SS2.03
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