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Chemistry 101

Extra Final Exam Problems

1

Some practice for the big day.  Big Goal here we come!

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

____ 1. 2.1 – WWBAT tell apart different states of matter on an atomic basis (3.1)

The random molecular motion of a substance is greatest when the substance is

a. condensed. c. frozen.

b. a liquid. d. a gas.

____ 2. 2.1 – WWBAT tell apart different states of matter on an atomic basis

Under the same conditions of pressure and temperature, a liquid differs from a gas because the molecules of 

the liquid

a. have no regular arrangement.

b. are in constant motion.

c. have stronger forces of attraction between them.

d. take the shape of the container they are in.

____ 3. 2.4 – WWBAT tell apart physical and chemical changes and properties  (3.1)

Which balanced equation represents a physical change?

a. c.

b. d.

____ 4. 2.6 – WWBAT tell apart elements, compounds, mixtures, and solutions

Which substance can be decomposed by chemical means?

a. tungsten c. krypton

b. antimony d. methane

____ 5. 2.6 – WWBAT tell apart elements, compounds, mixtures, and solutions

Bronze contains 90 to 95 percent copper and 5 to 10 percent tin. Because these percentages can vary, bronze 

is classified as

a. a compound c. a mixture

b. an element d. a substance

____ 6. 2.6 – WWBAT tell apart elements, compounds, mixtures, and solutions

Which two substances can not be broken down by chemical change?

a. C and CuO c. CO2 and CuO

b. C and Cu d. CO2 and Cu

____ 7. 2.10 – WWBAT identify the location and contents of the nucleus 

What is the total charge of the nucleus of a carbon atom?

a. -6 c. 0

b. +6 d. +12
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____ 8. 2.12 – WWBAT describe the relative sizes and masses of the three subatomic particles 

A student constructs a model for comparing the masses of subatomic particles.  The student selects a small, 

metal sphere with a mass of 1 gram to represent an electron.  A sphere with which mass would be most 

appropriate to represent a proton?

a. 1 g c.  g

b.  g d. 2000 g

____ 9. 2.12 – WWBAT describe the relative sizes and masses of the three subatomic particles 

Which two particles each have a mass approximately equal to one atomic mass unit?

a. electron and neutron c. proton and electron

b. electron and positron d. proton and neutron

____ 10. 2.12 – WWBAT describe the relative sizes and masses of the three subatomic particles 

The total mass of the protons in an atom of gold-198 is approximately

a. 79 atomic mass units c. 198 atomic mass units

b. 119 atomic mass units d. 277 atomic mass units

____ 11. 2.12 – WWBAT describe the relative sizes and masses of the three subatomic particles 

What information do the experimental results above reveal about the nucleus of the gold atom?

a. The nucleus contains less than half the mass of the atom.

b. The nucleus is small and is the densest part of the atom.

c. The nucleus contains small positive and negative particles.

d. The nucleus is large and occupies most of the atom’s space.

____ 12. 2.13 – WWBAT calculate the mass of a given atom in amu’s 

What is the mass number of an atom that has six protons, six electrons and eight neutrons?

a. 6 c. 14

b. 12 d. 20

____ 13. 2.14 – WWBAT determine the number of protons, neutrons, and electrons given isotopic notation or nuclear notation  

What is the total number of neutrons in an atom of 57 26Fe?

a. 26 c. 57

b. 31 d. 83

____ 14. 2.14 – WWBAT determine the number of protons, neutrons, and electrons given isotopic notation or nuclear notation  

Which isotopic notation identifies a metalloid that is matched with the corresponding number of protons in 

each of its atoms?

a. 24Mg and 12 protons c. 75As and 75 protons

b. 28Si and 14 protons d. 80Br and 80 protons
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____ 15. 2.14 – WWBAT determine the number of protons, neutrons, and electrons given isotopic notation or nuclear notation  

Which isotopic notation represents an atom of carbon-14?

a.
C

8

6

c.
C

14

6

b.
C

6

8

d.
C

6

14

____ 16. 2.14 – WWBAT determine the number of protons, neutrons, and electrons given isotopic notation or nuclear notation  

Which notation represents an atom of sodium with an atomic number of 11 and a mass number of 24?

a. 24

11Na
c. 13

11Na

b. 11

24Na
d. 35

11Na

____ 17. 2.20 – WWBAT write the electron configuration  for elements 1-18 

What is the electron configuration for K?

a. 1s22s22p63s23p63d1 c. 1s22s22p63p64s24p1

b. 1s22s22p63s23p64s1 d. 1s22s22p63s23p64s23d104p65s24d1

____ 18. 2.24 – WWBAT explain the changes that occur to form an ion  

Which changes occur as a cadmium atom, Cd, becomes a cadmium ion, Cd2+?

a. The Cd atom gains two electrons and its radius decreases.

b. The Cd atom gains two electrons and its radius increases.

c. The Cd atom loses two electrons and its radius decreases.

d. The Cd atom loses two electrons and its radius increases.

____ 19. 2.24 – WWBAT explain the changes that occur to form an ion  

What is the total number of electrons in a Mg2+ ion?

a. 10 c. 14

b. 12 d. 24

____ 20. 3.2 - WWBAT describe the basic organization system  of the periodic table

Which element is classified as a nonmetal?

a. Be c. Si

b. Al d. Cl

____ 21. 3.4 - WWBAT determine the number of valence electrons in an atom...

Which of the following atoms has six valence electrons?

a. magnesium (Mg) c. sulfur (S)

b. silicon (Si) d. argon (Ar)

____ 22. 3.5 - WWBAT identify electronic structure as the primary factor in determining chemical properties of an element

An element with the electron configuration [Ne] 3s 23ps2 would be expected to react similarly to which of the 

following elements?

a. aluminum c. phosphorus

b. carbon d. neon

____ 23. 3.7 - WWBAT identify physical properties of metals, nonmetals and metalloids

Which statement describes a chemical property of iron?

a. Iron can be flattened into sheets. c. Iron combines with oxygen to form rust.

b. Iron conducts electricity and heat. d. Iron can be drawn into a wire.



Name: ________________________ ID: A

4

____ 24. 3.7 - WWBAT identify physical properties of metals, nonmetals and metalloids

Which two characteristics are associated with metals?

a. low first ionization energy and low 

electronegativity

c. high first ionization energy and low 

electronegativity

b. low first ionization energy and high 

electronegativity

d. high first ionization energy and high 

electronegativity

____ 25. 4.4 - WWBAT convert between moles & grams

What is the mass of 4.7 moles of Na3PO4 (molar mass= 164 grams/mole)?

a. 164 g c. 781 g

b. 34.9 g d. 542 g

____ 26. 4.4 - WWBAT convert between moles & grams

How many moles of carbon-12 are contained in exactly 6 grams of carbon-12?

a. 0.5 mole c.  moles

b. 2.0 moles d.  moles

____ 27. 5.5 WWBAT describe what happens when an ionic bond is formed

An atom of argon rarely bonds to an atom of another element because an argon atom has

a. 8 valence electrons c. 3 electron shells

b. 2 electrons in the first shell d. 22 neutrons

____ 28. 5.7 WWBAT determine the formula for ionic compounds , including polyatomic ions

Element X reacts with iron to form two different compounds with the formulas FeX and Fe 2X3.  To which 

group on the Periodic Table does element X belong?

a. Group 8 c. Group 13

b. Group 2 d. Group 16

____ 29. 5.7 WWBAT determine the formula for ionic compounds , including polyatomic ions

What is the oxidation number of chromium in the chromate ion, ?

a. +6 c. +3

b. +2 d. +8

____ 30. 5.7 WWBAT determine the formula for ionic compounds , including polyatomic ions

5.8 WWBAT name ionic compounds  

A compound is made up of iron and oxygen, only. The ratio of iron ions to oxide ions is 2:3 in this 

compound. The IUPAC name for this compound is

a. triiron dioxide c. iron(III) oxide

b. iron(II) oxide d. iron trioxide

____ 31. 5.7 WWBAT determine the formula for ionic compounds , including polyatomic ions

The product contains copper(II) ions; which of the following is an acceptable balanced equation for this 

reaction?

a. Cu2 (s)+I2 (g) � 2CuI (s) c. Cu(s)+I2 (g)�CuI2 (s)

b. Cu(s)+I(g)�CuI(s) d. 4Cu(s)+I2 (g)�2Cu2I (s)

____ 32. 5.13 WWBAT describe what happens when a covalent bond is formed

An oxygen molecule contains a double bond because the two atoms of oxygen share a total of

a. 1 electron c. 3 electrons

b. 2 electrons d. 4 electrons
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____ 33. 6.10 WWBAT balance chemical equations

Given the balanced equation with an unknown compound represented by X:

C6H12O6(aq) � 2X + 2CO2(g)

Which compound is represented by X?

a. CH3OH(aq) c. CH3CH2OH(aq)

b. CH2(OH)4(aq) d. CH2OHCH2OH(aq)

____ 34. 6.11 WWBAT classify chemical reactions by the five standard chemical reactions

Which balanced equation represents a single replacement reaction?

a. BaCl2 + Na2SO4�BaSO4 + 2NaCl c. CaCO3�CaO + CO2

b. C+H2O�CO + H2 d. Mg(OH)2 + 2HNO3�Mg(NO3)2 + 2H2O

____ 35. 6.11 WWBAT classify chemical reactions by the five standard chemical reactions

Which list includes three types of chemical reactions?

a. condensation, double replacement, and sublimation

b. condensation, solidification, and synthesis

c. decomposition, double replacement, and synthesis

d. decomposition, solidification, and sublimation

____ 36. 6.11 WWBAT classify chemical reactions by the five standard chemical reactions

Identify the type of reactions shown:

a. Single Replacement c. Combustion

b. Double Replacement d. Synthesis

____ 37. 6.11 WWBAT classify chemical reactions by the five standard chemical reactions

Which reaction represents a synthesis reaction?

a. 2Ca(s) + O2(g) � 2CaO(s)

b. AgNO3(aq) + KCl(aq) �AgCl(s) + KNO3(aq)

c. HCl(aq) + NaOH(aq) � NaCl(aq) + H2O(l)

d. H3O+(aq) + OH–(aq) � 2H2O(l)

____ 38. 7.3 WWBAT identify the common ions  involved in acid-base reactions

A water molecule acts as an acid when the water molecule 

a. accepts an H+ c. donates an H+

b. accepts an OH– d. donates an OH–

____ 39. 7.10 WWBAT write and predict acid-base chemical equations

Which reactants form the salt CaSO4(s) in a neutralization reaction?

a. H2S(g) and Ca(ClO4)2(s) c. H2SO4(aq) and Ca(OH)2(aq)

b. H2SO3(aq) and Ca(NO3)2(aq) d. SO2(g) and CaO(s)

____ 40. 7.10 WWBAT write and predict acid-base chemical equations

The compound NaOH(s) dissolves in water to yield

a. hydroxide ions as the only negative ions c. hydronium ions as the only negative ions

b. hydroxide ions as the only positive ions d. hydronium ions as the only positive ions
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Answer Section

MULTIPLE CHOICE

 1. ANS: D PTS: 1 REF: CA.36 OBJ: 3.1.xxiii

TOP: Gases | Matter   KEY: states of matter | kinetic molecular theory

 2. ANS: C PTS: 1 REF: CA.19 OBJ: 3.1.xxii

TOP: Matter KEY: liquid | gas | molecule 

 3. ANS: C PTS: 1 REF: 1.07.43 OBJ: 3.2.i

TOP: Matter KEY: physical change 

 4. ANS: D PTS: 1 REF: 1.07.17 OBJ: 3.1.xxxvi

TOP: Chemical Reactions | Matter KEY: decomposition | chemical property | physical property

 5. ANS: C PTS: 1 REF: 1.07.18 OBJ: 3.1.xxxvi

TOP: Matter KEY: mixture | substance | compound | element 

 6. ANS: B PTS: 1 REF: 8.06.13 OBJ: 3.1.xxxvi

TOP: Matter KEY: compound vs element 

 7. ANS: B PTS: 1 REF: 6.07.2 OBJ: 3.1.iii

TOP: Atom KEY: nucleus; charge 

 8. ANS: D PTS: 1 REF: 8.06.33 OBJ: 3.1.i

TOP: Atom KEY: mass of subatomic particles

 9. ANS: C PTS: 1 REF: 6.07.4 OBJ: 3.1.iv

TOP: Atom KEY: amu | atomic particles 

 10. ANS: A PTS: 1 REF: 1.07.2 OBJ: 3.1.iv

TOP: Atom KEY: proton | mass | amu 

 11. ANS: B PTS: 1 REF: CA.12 OBJ: 3.1.ii

TOP: Atom KEY: gold foil | nucleus 

 12. ANS: C PTS: 1 REF: 8.06.31 OBJ: 3.1.iv

TOP: Atom KEY: atomic mass

 13. ANS: B PTS: 1 REF: 6.07.33 OBJ: 3.1.x

TOP: Atom KEY: neutron | atomic nomenclature

 14. ANS: B PTS: 1 REF: 1.07.32 OBJ: 3.1.x | 3.1.xiii

TOP: Periodic Table | Atom  KEY: isotope | isotopic notation | neutrons

 15. ANS: D PTS: 1 REF: 1.07.5 OBJ: 3.1.x

TOP: Atom KEY: isotope

 16. ANS: A PTS: 1 REF: 6.06.01 OBJ: 3.1.x

TOP: Atom KEY: notation

 17. ANS: B PTS: 1 REF: NC.1.3 OBJ: 3.1.v

TOP: Atom KEY: electron configuration

 18. ANS: C PTS: 1 REF: 06.06.12 OBJ: 5.2.i

TOP: Atom | Periodic Table  KEY: ion size

 19. ANS: A PTS: 1 REF: 6.07.35 OBJ: 3.1.iii

TOP: Atom KEY: electron | ion  

 20. ANS: D PTS: 1 REF: 1.07.8 OBJ: 3.1.xiii

TOP: Periodic Table   KEY: nonmetal



 ID: A

2

 21. ANS: C PTS: 1 REF: CA.10 OBJ: 3.1.vii

TOP: Atom KEY: valence electrons 

 22. ANS: B PTS: 1 REF: NC.2.2 OBJ: 3.1.xiv

TOP: Periodic Table   KEY: group | electron configuration

 23. ANS: A PTS: 1 REF: 6.04.6 OBJ: 3.1.xiii

TOP: Matter KEY: chemical properties 

 24. ANS: A PTS: 1 REF: 6.07.5 OBJ: 3.1.xix

TOP: Periodic Table   KEY: ionization energy | electronegativity

 25. ANS: C PTS: 1 REF: 06.06.56 OBJ: 3.3.vi

TOP: Chemical Reactions  KEY: Stoichiometry  

 26. ANS: A PTS: 1 REF: CA.54 OBJ: 3.3.vi

TOP: Atom | Chemical Reactions KEY: stoichiometry | gram to mole

 27. ANS: A PTS: 1 REF: 1.07.6 OBJ: 3.1.vii

TOP: Atom | Bonding  KEY: valence electron | bond

 28. ANS: D PTS: 1 REF: 1.07.34 OBJ: 3.1.xv

TOP: Periodic Table | Bonding KEY: ionic compound formulas

 29. ANS: A PTS: 1 REF: 1.07.45 OBJ: 3.2.vi

TOP: Periodic Table   KEY: oxidation number 

 30. ANS: C PTS: 1 REF: 8.06.06 OBJ: 5.2.1

TOP: Bonding KEY: naming

 31. ANS: C PTS: 1 REF: NC.2.5 OBJ: 3.3.i

TOP: Bonding | Chemical Reactions KEY: naming | balanced equation

 32. ANS: D PTS: 1 REF: 6.07.11 OBJ: 5.2.i

TOP: Bonding KEY: double bond | share 

 33. ANS: C PTS: 1 REF: 06.06.46 OBJ: 3.2.iii

TOP: Chemical Reactions  KEY: conservation of matter

 34. ANS: B PTS: 1 REF: 6.07.23 OBJ: 3.2.ii

TOP: Chemical Reactions  KEY: single replacement reaction | balanced equation

NOT: CHANGED

 35. ANS: C PTS: 1 REF: 06.06.08 OBJ: 3.2.i

TOP: Chemical Reactions  KEY: types of reactions 

 36. ANS: B PTS: 1 REF: 06.06.61 OBJ: 3.2.ii

TOP: Chemical Reactions  KEY: types of reactions 

NOT: changed to multiple choice

 37. ANS: A PTS: 1 REF: 1.07.20 OBJ: 3.2.ii

TOP: Chemical Reactions  KEY: synthesis reaction 

NOT: CHANGED

 38. ANS: C PTS: 1 REF: 6.07.26 OBJ: 3.1.xxxi

TOP: Acids & Bases   KEY: water | acid | donate | proton

NOT: CHANGED; According to one acid-base theory

 39. ANS: C PTS: 1 REF: 06.06.47 OBJ: 3.1.xxxiv

TOP: Chemical Reactions  KEY: reaction type  

 40. ANS: A PTS: 1 REF: 8.06.26 OBJ: 3.1.xxxi

TOP: Acids & Bases   KEY: property | OH- | H+ | dissociation of ionic compound


