Chemical Bonding Standards Test 
Standards 91341 and 92121
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
Which element has a full outermost energy level containing only two electrons?

	a.
	oxygen (O)
	c.
	fluorine (F)

	b.
	hydrogen (H)
	d.
	helium (He)


____
2.
Which of the following describes what happens when an atom becomes an ion with a 2– charge?

	a.
	The atom gains 2 protons.
	c.
	The atom gains 2 electrons.

	b.
	The atom loses 2 protons.
	d.
	The atom loses 2 electrons.


____
3.
The properties of ductility and malleability are associated with which type of bonds?

	a.
	ionic
	c.
	metallic

	b.
	covalent
	d.
	none of the above


____
4.
In which area of the periodic table do you find elements whose atoms easily gain electrons?

	a.
	across the top two rows
	c.
	on the right side

	b.
	across the bottom row
	d.
	on the left side


____
5.
What type of element tends to lose electrons when it forms bonds?

	a.
	metal
	c.
	nonmetal

	b.
	metalloid
	d.
	noble gas


____
6.
Which pair of atoms can form an ionic bond?

	a.
	sodium (Na) and potassium (K)
	c.
	fluorine (F) and chlorine (Cl)

	b.
	potassium (K) and fluorine (F)
	d.
	sodium (Na) and neon (Ne)


____
7.
The number of ____ is most important in determining how an atom will bond.

	a.
	protons
	c.
	electrons in the innermost energy level

	b.
	neutrons
	d.
	electrons in the outermost energy level


____
8.
Which type of element is most likely to gain electrons when it forms bonds?

	a.
	metal
	c.
	nonmetal

	b.
	metalloid
	d.
	noble gas


____
9.
Why do atoms have no charge?

	a.
	The number of protons is equal to the number of neutrons.

	b.
	The number of electrons is equal to the number of neutrons.

	c.
	The number of protons is equal to the number of electrons.

	d.
	There is an equal number of neutrons, protons, and electrons.


____
10.
Which of the following elements does NOT exist as a diatomic molecule?

	a.
	oxygen
	c.
	nitrogen

	b.
	argon
	d.
	iodine


____
11.
____ are formed by atoms losing electrons.

	a.
	Negative ions
	c.
	Elements

	b.
	Positive ions
	d.
	Compounds


____
12.
Which of the following is NOT a metallic property?

	a.
	a hard and brittle texture
	c.
	the ability to be flattened and shaped

	b.
	high density
	d.
	the ability to conduct electricity


____
13.
The number of electrons in an atom can be determined from the ____ of the element. 

	a.
	atomic mass
	c.
	atomic number

	b.
	mass number
	d.
	bonding number


____
14.
Atoms and the chemical bonds that connect them cannot be observed with your eyes, so it is necessary to use a 

	a.
	microscope.
	c.
	model.

	b.
	theory.
	d.
	Both (b) and (c)


____
15.
Electrons in an atom are organized

	a.
	in energy levels. 
	c.
	in chains.

	b.
	in nuclei. 
	d.
	None of the above


____
16.
The levels farther from the nucleus contain electrons that have ____ levels closer to the nucleus. 

	a.
	less energy than
	c.
	the same energy as

	b.
	half the energy of
	d.
	more energy than


____
17.
The first energy level is closest to the nucleus and can hold up to ____ electrons.

	a.
	2
	c.
	6

	b.
	4
	d.
	8


____
18.
Electrons will enter the second energy level after the ____ electron enters the first energy level.

	a.
	first 
	c.
	third

	b.
	second
	d.
	fourth


____
19.
The second energy level can hold up to ____ electrons.

	a.
	2
	c.
	6

	b.
	4
	d.
	8


____
20.
Most atoms form bonds using only the electrons in their ____ energy level.

	a.
	innermost
	c.
	outermost

	b.
	fullest
	d.
	first


____
21.
Oxygen is in Group 6. How many valence electrons does oxygen have?

	a.
	2
	c.
	8

	b.
	6
	d.
	16


____
22.
Sodium is in Group 1. How many valence electrons does sodium have?

	a.
	1
	c.
	8

	b.
	2
	d.
	11


____
23.
Chlorine is in Group 7. How many valence electrons does chlorine have?

	a.
	5
	c.
	17

	b.
	7
	d.
	35


____
24.
Neon is in Group 8. How many valence electrons does helium have?

	a.
	2
	c.
	10

	b.
	8
	d.
	18


____
25.
Atoms of ____ do not normally form chemical bonds.

	a.
	noble gases
	c.
	elements in Group 18

	b.
	halogens
	d.
	Both (a) and (c)


____
26.
Atoms ____ to have a filled outermost energy level.

	a.
	split
	c.
	are attracted to protons in order

	b.
	bond
	d.
	None of the above


____
27.
Atoms bond by ____ electrons.

	a.
	gaining
	c.
	sharing

	b.
	losing
	d.
	All of the above 


____
28.
The force of attraction between oppositely charged ions is a(n) ____ bond.

	a.
	atomic 
	c.
	covalent

	b.
	ionic
	d.
	metallic


____
29.
The force of attraction between the nuclei of atoms and the electrons shared by the atoms is a(n) ____ bond.

	a.
	metallic
	c.
	covalent

	b.
	ionic
	d.
	atomic


____
30.
The joining of atoms to form new substances is

	a.
	chemical bonding.
	c.
	electron bonding.

	b.
	valence electrons.
	d.
	None of the above


____
31.
The force of attraction between a positively charged metal ion and the electrons in a metal is a(n) ____ bond.

	a.
	ionic
	c.
	covalent

	b.
	atomic
	d.
	metallic


____
32.
A transfer of electrons between atoms changes the number of electrons in each atom, while the number of protons

	a.
	decreases.
	c.
	increases.

	b.
	stays the same.
	d.
	None of the above


____
33.
Atoms that _____ form positive ions.

	a.
	lose electrons
	c.
	gain electrons

	b.
	lose protons
	d.
	gain protons


____
34.
Atoms that _____ form negative ions.

	a.
	gain protons
	c.
	gain electrons

	b.
	lose protons
	d.
	lose electrons


____
35.
During chemical changes, an aluminum atom can lose its 3 electrons in the third energy level to another atom. What is the symbol of the resulting aluminum ion?

	a.
	Al
	c.
	Al3–

	b.
	Al-3
	d.
	Al3+


____
36.
Removing electrons from atoms of metals requires ____ energy.

	a.
	no
	c.
	a large amount of

	b.
	a small amount of
	d.
	None of the above


____
37.
Removing electrons from atoms of nonmetals requires ____ energy.

	a.
	no
	c.
	a large amount of

	b.
	a small amount of
	d.
	None of the above


____
38.
When a chlorine atom becomes Cl–, it ____ in the third energy level.

	a.
	loses one electron
	c.
	loses one proton

	b.
	gains one electron
	d.
	gains one proton


____
39.
The scientific understanding of metallic bonding is that metal atoms

	a.
	form a crystal much like the ions associated with ionic bonding.

	b.
	have valence electrons that move throughout the metal from the energy level of one atom to the energy levels of the atoms nearby.

	c.
	get so close together that their outermost energy levels overlap.

	d.
	All of the above


____
40.
Ionic compounds break when hit with a hammer because

	a.
	the outermost energy levels of the ions overlap.

	b.
	the electrons move into new positions.

	c.
	the shared electrons cannot move.

	d.
	neither the positive ions nor the negative ions are free to move.


____
41.
What is the charge of an ion that contains 16 protons and 18 electrons?

	a.
	2–
	c.
	1+

	b.
	1–
	d.
	2+


____
42.
Which of the following would most likely be a brittle solid at room temperature?

	a.
	ionic compound
	c.
	metallic compound

	b.
	covalent compound
	d.
	nonmetallic compound


____
43.
Which of the following compounds has a high melting point and boiling point?

	a.
	metallic compound
	c.
	covalent compound

	b.
	ionic compound
	d.
	valence compound


____
44.
The element calcium (Ca) is in Group 2. How many valence electrons does each of its atoms have?

	a.
	1
	c.
	6

	b.
	2
	d.
	7


____
45.
Which of the following is the LEAST likely to form chemical bonds?

	a.
	an atom with 2 valence electrons
	c.
	an atom with 7 valence electrons

	b.
	an atom with 4 valence electrons
	d.
	an atom with 8 valence electrons


____
46.
Which of the following atoms does NOT have a full set of electrons?

	a.
	hydrogen
	c.
	neon

	b.
	helium
	d.
	argon


Short Answer

47.
What is a chemical bond?

48.
What are valence electrons?

49.
Predict how atoms with 5 valence electrons will achieve a full set of valence electrons.

50.
What happens to electrons in covalent bonding?

51.
How does an atom develop a charge?

52.
Compare the three types of bonds based on what happens to the valence electrons of the atoms.

53.
Suppose a new element was discovered, and scientists were interested in the way it would bond with other elements. Why would it be important to find the correct place for the element in the periodic table?

54.
Explain how metals can bend without breaking.
