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Unit 2 — Periodic Table

At the end of this unit, you'll be ableto...

v’ Describe the origin of the periodic table
v’ State the modern periodic law
v “Key” the periodic table according to metals vs. nonmetals and all 3 phases
v Explain how an element’s electron configuration isrelated to the element’s
placement within a period and a group on the periodic table
v" ldentify and state the properties of the following groups in the periodic table:
v Alkali metals
v’ Alkaline earth metals
v' Halogens
v Noble Gases
v’ Transition metals
v’ State the trends of the following properties within periods and groups of
elements including:
0 lonization energy
0 Electronegativity
o Atomic Radius
o0 Chemical Reactivity
o0 Metalic/Nonmetallic character
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Unit 2 The Periodic Table
Vocab

Term

Definition

Alkali metals

all elements located in Group 1 on the periodic table except hydrogen; contains
the most reactive metals

Alkaline Earth metals

all elements located in Group 2 on the periodic table

Allotrope

1 of 2 or more different forms of an element (nonmetal) in the same phase, but
with different formulas and physical/chemical properties

Atomic Radius

the radius of an atom; measured in pm (picometers)

Chemical Reactivity

the tendency for an atom of a given element to gain or lose electrons when
interacting with an atom of another element

Diatomic elements

elements that can’t exist alone in nature; travel in pairs; contain 2 identical
atoms (same element);Br212N2CI2H202F2

Electronegativity

a measure of the relative tendency of an atom of an element to attract or gain
electrons; the “desire” to gain electrons; electronegativity is based on a scale
from 0.0-4.0

Families elements with similar properties; group 1, 2, 17, and 18 on periodic table
have no definite shape and fill their container; at STP this includes H, N, O, F, Cl,
Gases
& all of group 18 (the noble gases)
Groups vertical columns on periodic table
all elements located in Group 17 on the periodic table; have high
Halogens .
electronegativities
. . the radius of an ion; cations (lose electrons) decrease in radius; anions (gain
lonic Radius

electrons) increase in radius

lonization energy

the energy required to REMOVE one electron from an atom of an element;
measured in kJ/mol

Isoelectronic

atoms or ions that have the SAME number of ELECTRONS

Liquids

take the shape of their container and have definite volume; only 2 elements
exist as liquids at STP: Br, and Hg

Metallic Character

metals are malleable (can be hammered into thin sheets and bent), ductile (can
be drawn into wire), have luster (shine), and conduct electricity; metals tend to
lose electrons; all metals have a “sea of mobile valence electrons”

Metalloids

elements that have two properties/characteristics of metals; located along the
“staircase,” except for aluminum (Al)

Metals

elements that have all four properties/characteristics of a metal; located
under/to the left of the staircase, except for Hydrogen (H)

Noble Gases

all elements located in Group 18 on the periodic table; inert (do not tend to
react with atoms of other elements); have a full valence shell

Nonmetallic character

nonmetals are NOT malleable (shatter upon being hit with a hammer), NOT
ductile, do NOT have luster (dull), and do NOT conduct electricity

elements that have zero or one property/characteristic of a metal; located

Nonmetals . .
above/to the right of the staircase
Octet full valence shell; 8 electrons, except for period 1 elements
Periodic cyclic; repeating pattern/cycle
Periodic Law elements of the periodic table are periodic functions of their atomic number
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Unit 2 The Periodic Table

Vocab
Term Definition
Periods horizontal rows on periodic table
Solids have definite shape and definite volume; most elements are solids at STP
States of matter any of the three phases in which an element can exist; solid (s), liquid (l), gas (g)
the three rows of elements in the middle of the periodic table from scandium
Transition metals (Sc) to mercury (Hg); reactivity is based on the elements with which they are
combined
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Name Date

Period

Introtothe Periodic Table

1. Which element has an atomic mass of 26.981547

2. Does every atom of chlorine have an atomic mass of 35.453? Explain

2-4

3. What isthe atomic number of oxygen?

4. How many protons does an oxygen atom have?

5. If anelement isin group 1, how many electrons will it havein its outer shell?

6. If anion hasa+2 charge, which group(s) isit mogt likely to be in?

7. If anion hasa-1 charge, which group(s) isit mos likely to bein?

8. Inthis periodic table, some elements are marked by letters (NOT their proper symbols) Choose the letters

to answer gquestions a-k

H

A C

B

E N N I A G

a. Arenoble gases

b. Isametaloid

c. Isingroup 2

d. Has3dectronsin its outer shell

e. Hasan atomic number of 3

f. Arenonmetals

0. Has12 electrons

h. Would readily form anion with acharge of +1

i.  Would form an ion with as many electrons as an atom of element H

J. Has 19 protons

k. Hassimilar propertiesto E

9. Which 2 elementsareliquid at STP?
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Name

Period

Date

Introtothe Periodic Table- 2

1. Which list includes elements with the most similar
chemical properties?

A) O.S. Se B) Br. Ga, Hg
C) Cr, Pb, Xe D) N,O.F

2. Which element has chemical properties that are
most similar to the chemical properties of sodium?

A) calcium B) lithium
C) beryllium D) magnesium

3. The chemical properties of calcium are most
similar to the chemical properties of

A)Ar B)K C)Mg D)Sc
4. Which two elements have the most similar
chemical properties?

A) Be and Mg
C) Caand Br

B) Naand P
D) Cland Ar

5. Which statement identifies the element arsenic?

A) Arsenic has an atomic number of 33.
B) Arsenic has a melting point of 84 K.

C) An atom of arsenic in the ground state has
eight valence electrons.

D) An atom of arsenic in the ground state has a
radius of 146 pm.

6. Which statement explains why sulfur is classified
as a Group 16 element?

A) Sulfur reacts with most metals.
B) Sulfur is a yellow solid at STP.
C) A sulfur atom has 6 valence electrons.
D) A sulfur atom has 16 neutrons.
7. Which list consists of elements that have the most
similar chemical properties?
A) Mg, Al and Si B) K. Al and Ni
C) Mg, Ca,andBa D) K, Ca, and Ga

8. The properties of carbon are expected to be most
similar to those of

B) silicon
D) boron

A) phosphorus
C) aluminum

Page 1 of 2

9. In which set do the elements exhibit the most

similar chemical properties?
A) Hg.BrrandRn B) N.O,andF
C) Al. Siand P D) Li,Naand K

10. All of the atoms of the elements in Period 2 have
the same number of

A) valence electrons

B) protons

C) occupied energy levels (shells)
D) neutrons

The observed regularities in the properties of
elements are periodic functions of their

(§

A) non-valence electrons
B) mass numbers

C) oxidation states

D) atomic numbers

12. Which element has properties most similar to
those of fluorine?

A) sulfur B) neon

C) argon D) chlorine

Which element is in Group 2 and Period 7 of the
Periodic Table?

A) radium
C) magnesium

13.

B) radon
D) manganese

14. Which is the atomic number of an element in

Group 2?

A)1I0 B)13 0O 12 D)1l
15. The elements of the Periodic Table are arranged
in horizontal rows according to each successive

element's greater

A) atomic mass

B) number of protons
C) number of neutrons
D) atomic radius

16. An atom of an element contains 20 protons, 20

neutrons, and 20 electrons. This element is in
Group

A)4 B)18 C)2 DI
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2-6
Name Date

Period

17. How many Group 17 elements are in Period 3 of  18. Which sequence of atomic numbers represents
the Periodic Table? elements which have similar chemical properties?
A)1 B)2 €3 D)4 A) 19.23.30.36  B) 9, 16, 33, 50

C) 3,12,21,40 D) 4, 20, 38, 88
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Name Date

Period

It’s Elemental
DIRECTIONS: Use the reading below to answer the questions that follow.

We all know by now that the periodic table is arranged according to increasing atomic number. What
we're only beginning to learn is the significance of elements within the same column (vertical) and row
(horizontal) on the table.

Every element found within agiven row, or period, has the same number of electron shells, or principle
ener gy levels. Despite this one common feature, atoms of one element within a given period do not behave
similar to atoms of another element in that same period. In fact, the period in which an element is found really
tells you nothing about how the atoms of that element will behave. The only additional thing that we can redly
say about elements of the same period is that they increase by very little in terms of size (or mass) as we go from
left to right on the table—remember, the atomic number, or number of protons only goes up by one. Take out the
periodic tables that you labeled and color coordinated. Look at how much the mass increases as you move from
left to right in a given period.

Every element found within a given column, or group, has the same number of valence electrons. Thisis
VERY significant because it’s the number of valence electrons that determines how atoms of any element are
going to “behave.” When we say “behave,” what we really mean is how they’ re going to react, or bond with
atoms of other elements. However, not all columnsor groups qualify as“families.” In fact, the only groups that
are considered to be families are Group | (Alkalai Metals), Group 11 (Alkaline Earth Metals), Group XVII
(Halogens), and Group X VIl (Noble Gases). The behavior of, and the behavior of the elements within the BCNO
group varies greatly from one el ement to another. An element’s family tells you much more about its properties
than its period does

All of the elementsin the Halogen family have 7 vaence electrons. There’s an easy way to cheat when it
comes to determining the number of valence electrons. Just ook at the last digit of the group number above the
first element in the family. For thefirst two families (alkali metals and alkaline earth metals) it’sa single digit
number, so there’ s no confusion. Alkali metals are group 1, which means all elements in that family have 1
valence electron. The halogen family, on the other hand, is group 17, which means they have how many dectrons
in their valence shell? If you said 7, you'reright. Thistrick will help you when it comes to drawing Lewis dot
diagrams...

Speaking of the Lewis dot diagram, it’s used to show only the valence electrons in agiven atom or
compound. After all, the valence electrons are the only electrons involved in bonding. There are four basic spots
that an electron can occupy in aLewis dot diagram and by rule, the maximum number of valence electrons that an
atom of an element can hold is eight. We refer to this as the octet rule. The exceptions to the octet rule are
elements that have only one energy level or seek to have one energy level. These elements include hydrogen,
helium, lithium, beryllium, and boron. These elements also seek to have a full valence shell, but it will only
contain two electrons.

All atoms seek to have afull valence shell, and the easiest way to do that isto form bonds with other atoms.
We mentioned before that atoms in the family of noble gases already have afull valence shell, and that’ s why
they rarely ever seek to bond with other atoms. For all other element families, the atoms seek to form bondsin
order to complete their valence shell. Asageneral rule, the number of unpaired valence electrons tells you the
number of bonds that atoms of a given element “like’ to form. Halogens, like chlorine (Cl), have 7 valence
electrons and only one unpaired valence electrons. That means that the halogens have two choices:
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Name Date

Period

1. They can steal an electron from ametal, like sodium (Na), or apolyatomic ion. Thistransfer of electronsis
what we call anionic bond.

2. The other choice an atom like chlorine has is to share an electron with an atom that’ s a'so one short of having
afull valence shell, like another chlorine atom. This sharing of electronsis an example of acovalent bond.
Aswe said before, carbon has 4 valence el ectrons, which means that all of them can occupy a seat unpaired
for amaximum of 4 unpaired valence electrons.

That’s why carbon looks to share each of its 4 single valence electrons in order to end up with 4 pairs, giving it
the full 8 it needsto fill its valence shell. In other words, carbon will form 4 covalent bonds. A singlelineis used
to illustrate a bond between two atoms, and each single line represents 2 electrons.

1. How isthe periodic table arranged? (According to what?)

2. What do we call the horizontal rows of the periodic table?

3. What do all the elementsin a given row have in common?

4. What do we call the vertical columns of the periodic table?

5. What do al the elementsin a given column have in common?

6. Which tells us more about an element’ s properties, its row or its column?

Why isthis?

7. Chlorine' s chemical properties are most similar to which of the following elements?
a. fluorine (F)
b. sulfur (S)
c. oxygen (O)

d. argon (Ar)
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Name Date

Period

8. Areatoms of the elementsin the family of noble gases reactive (do they readily form bonds with other

atoms)? Why is this?

9. How areionic bonds formed?

10. How are cova ent bonds formed?

11. What determines how many bonds an atom will form?

12. What is the easiest way for atoms without afull vdence shell to gain afull valence shell?

13. If an atom of an element has four valence electrons, what is the maximum number of unpaired electronsit

can have?

14. Draw a Lewis Dot diagram of an element that fits this description.

15. Draw a Lewis Dot diagram of an element with 6 valence electrons.

How many bonds can it form?
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Name Date

Period

16. Why do chlorine (Cl) and sodium (Na) bond so easily with one another? (Hint: Draw Lewis dot diagrams

of each element.)

17. Which element, carbon (C) or fluorine (F) would you expect to be more reactive?

Explain your answer. (Hint: Think about which element is closer toits goal.)
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Name Date

Period

Periodic Table—TheBasics

1. The periodic table was originally arranged according to

2-11

2. Our current periodic table is arranged according to

3. The periodic table is essentially divided into two types or categories of elements.

Those categories are and

4. The dividing line between these two categories of elementsisin the shape of a

5. The elements that border or touch this dividing line are referred to as

6. Explain why the elements from question #5 have this name:

7. Thefirst period on the table in which we see transition metals is period

8. The transition metal s represent a gradual transition or change from

to

9. The most metallic e ements on the periodic table are found in the
a. upper right
b. lower right
C. upper left
d. lower left
10. The least metallic e ements on the periodic table are found in the
a. upper right
b. lower right
C. upper left
d. lower left
11. Which of the following isNOT a Group | metal?
a. Hydrogen
b. Lithium
c. Sodium
d. Potassium
12. Name the only four groups on the periodic tablethat qualify as families.

Pagelof 1
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Name

Period

Date

Periodic Table— Groups and Families

1. Which element can react with fluorine to form
more than one binary compound?

A)Co B)Na C)Mg D)K

. Which element is an alkali metal?

[3¥]

A) zinc B) calcium
C) sodium D) hydrogen

3. Which group contains both metals and nonmetals?
A)7 B3 O1 D) 15

4. When transition elements react chemically. they
may lose electrons from the

A) p sublevel, only B) s and d sublevels
C) s sublevel, only D) s and p sublevels

5. Which atom has multiple oxidation states and
forms an ion that is colored when in solution?

A)Cu B)Zn O)F D) Cl
6. Which group is known as the halogens?
A)1l B) 2 C)17 D)18
7. Which represents the electron configuration of a

metalloid in the ground state?
A) 2-8-5 B) 2-3
C) 2-5 D) 2-8-6

8. Aqueous solutions of compounds containing
element X are blue. Element _Y could be
A) sodium B) copper
C) carbon D) sulfur

9. Alkali metals, alkaline earth metals, and halogens
are elements found respectively in Groups

A) 1.2, and 14 B) 2.13,and 17
C) 1,2,and 18 D) 1,2,and 17
10. Which of the following gases is monatomic at
STP?
A) hydrogen B) helium
C) chlorine D) oxygen

11. An atom in the ground state has a stable valence
electron configuration. This atom could be an
atom of

A)Al B)Na C)Cl D)Ne

12.

13.

14.

15.

16.

17,

18.

19. Which of the following Period 3 elements has the

20.

Which group of elements in the Periodic Table
contains a metalloid?

A) 1l B)13 C©) 18 D)7

An aqueous solution of XCl> contains colored
ions. Element X could be

A)Ca B)Ni C)Ba D)Bi

Which group contains elements composed of
diatomic molecules at STP?

A)ll B)2 ©7 D17

Which Group 15 element exists as a diatomic
molecule at STP?

A) bismuth B) arsenic

C) nitrogen D) phosphorus

In which section of the Periodic Table are the
most active metals located?

A) lower right comer

B) upper right corner

C) lower left corner

D) upper left corner

More than two-thirds of the elements of the

Periodic Table are classified as
A) metals B) metalloids
C) noble gases D) nonmetals

Which statement explains why neon is a Group

18 element?

A) Neon is a gas at STP.

B) Neon has a low melting point.

C) Neon atoms have a stable valence electron
configuration.

D) Neon atoms have two electrons in the first
shell.

least metallic character?
A) Si B) Al C) Na D) Mg

Which group in the Periodic Table contains
elements that are all monatomic gases at STP?

A)16 B)17 C)18 D)15
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Name Date
Period
21. Which period of the Periodic Table contains more | 29. Which set of properties is most characteristic of
metallic elements than nonmetallic elements? transition elements?
A) Period 1 B) Period 2 A) colored ions in solution, multiple positive
C) Period 3 D) Period 4 oxidation states
22 The ce of which ion usually produces a B) colored ions in solution, multiple negative

23.

colored solution?

A) FF B) Fe* C) 8- D) K*

On the Periodic Table, an element classified as a
semimetal (metalloid) can be found in

A) Period 6, Group 15

B) Period 2, Group 14

C) Period 4, Group 15

D) Period 3, Group 16

. Most of the groups in the Periodic Table of the

Elements contain

A) nonmetals and metals
B) nonmetals, only

C) metals and metalloids
D) metals, only

. The number of atoms in a molecule of helium is

A1 B2 C3 D)4

26. Which of the following elements has the most

pronounced metallic properties?
A) Al B)C C) Rb D) Co

27. The metalloids that are included in Group 15 are

antimony (Sb) and

AN B)As C)Bi D)P

28. Which three elements have the most similar

chemical properties?

A) K, Rb, Cs
C) Ar, Kr, Br

B) O, N, Si
D) B,C.N

30.

31.

32.

33.

34,

35.

36.

oxidation states

C) colorless ions in solution, multiple positive
oxidation states

D) colorless ions in solution, multiple negative
oxidation states

Which pair of Group 15 elements are nonmetals?

A) nitrogen and arsenic

B) arsenic and antimony

C) nitrogen and phosphorus
D) phosphorus and bismuth

The Jeast active metal of those represented below
has an electron configuration abbreviated as

A) 2-8-18-8-2 B) 2-8-2

C) 2-8-18-18-2 D) 2-8-8-2

As the elements in Group 15 are considered in
order of increasing atomic number. which
sequence in properties occurs?

A) metal — metalloid —» nonmetal
B) metalloid — metal — nonmetal
C) metal — nonmetal — metalloid
D) nonmetal — metalloid — metal

Which element in Period 5 of the Periodic Table
is a transition element?

A)Sr B) Ag C)Sb D) Xe
Which list of elements contains a metal, a
metalloid, a nonmetal, and a noble gas?
A) Be,Si,CLKr  B) C,N,Ne, Ar
C) Na, Zn, As,Sb D) K,Fe,B,F

Which element is an alkali metal?
A)Al B)Cl C)Mg D)Na

Compared to the atoms of nonmetals in Period 3.
the atoms of metals in Period 3 have

A) fewer electron shells
B) more electron shells
C) fewer valence electrons
D) more valence electrons
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Name Date
Period
37. Which list of elements consists of a metal. a 46. Which of the following elements in Period 3 has
metalloid, and a nonmetal? the greatest metallic character?
A) Li, Na, Rb B) O.S. Te A)Mg B)Ar C)Si D)S
C) Cr,Mo, W D) Sn, 81, C 47. Elements on the modern Periodic Table are
38. Which compound is colorless in a water solution? arranged in order of increasing

L
o

40.

41.

42,

43.

45.

o 4L WwiWllilvdan vy

A) Co02(S04)3
C) Fe2(SO4)3

B) Cr2(S0O4)3
D) Al2(SO4)3

An ﬂlﬂmmf “If;f a “ﬂﬁl")ll‘f ﬁllﬂ!‘ A on 19‘7831 in
iAui Pm uou’ AL01%W U OWUVILINV VL

the ground state is classified as

A) an alkaline earth metal

B) an alkali metal

C) a transition metal

D) ahalogen

‘Which three groups of the Periodic Table contain

the most elements classified as metalloids
(semimetals)?

A) 1,2, and 13
C) 14, 15.and 16

B) 2. 13, and 14
D) 16, 17, and 18

The elements in Group 2 are classified as

B) metalloids
D) metals

A) noble gases
C) nonmetals

Which element has properties most like those of
magnesium?
A) sodium
C) cesium

B) calcium
D) potassium
An atom of argon in the ground state tends nof to

bond with an atom of a different element because
the argon atom has

A) a total of two valence electrons
B) more protons than neutrons

C) more neutrons than protons

D) a total of eight valence electrons

. A metallic element whose aqueous ions produce

colorless solutions would be found in Period 4
and Group

A)VII{ B) VI C) 0 D)14

Element X is a solid that is brittle, lacks luster.and
has six valence electrons. In which group on the
Periodic Table would element X be found?

A)2 B)16 C 15 D)1

48.

49.

50.

52,

A) atomic number

B) atomic mass

C) number of valence electrons
D) number of neutrons

‘Which list of elements contains a metal, a
metalloid, and a nonmetal?

A) Cd, Sb, I B) F.Cl, Br
C) Zn, Ga, Ge D) Si, Ge, Sn

Which element would most likely be found
uncombined in nature?

A)K B)Ag C1 D)Mg

Which of the following Period 4 elements has the
most metallic characteristics?

A)Ca B)As C)Br D)Ge
. Which compound forms a green aqueous
solution?

A) CaCl B) RbCl

C) NiCl D) ZnCh

The observed regularities in the properties of
elements are periodic functions of their

A) oxidation states

B) atomic numbers

C) mass numbers

D) non-valence electrons
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Name
Period
Periodic Table —
1. Which of the following Group 15 elements has the
greatest metallic character?
A) nitrogen B) bismuth
C) phosphorus D) antimony

2. Which properties are characteristic of non-metals?

A) high thermal conductivity and low electrical
conductivity

B) low thermal conductivity and low electrical
conductivity

C) high thermal conductivity and high electrical
conductivity

D) low thermal conductivity and high electrical
conductivity

3. As the elements in Group 15 are considered in
order of increasing atomic number, which
sequence in properties occurs?

A) metal — metalloid — nonmetal
B) metal —» nonmetal —» metalloid

C) metalloid — metal — nonmetal
D) nonmetal —» metalloid — metal

4. Atoms of metallic elements tend to

A) gain electrons and form negative ions
B) lose electrons and form negative ions
C) gain electrons and form positive ions
D) lose electrons and form positive ions

5. What is a property of most metals?
A) They are poor conductors of heat.
B) They are poor conductors of electricity.
C) They tend to lose electrons easily when
bonding.
D) They tend to gain electrons easily when
bonding.
6. In which section of the Periodic Table are the most
active metals located?

A) lower right comer B) upper left corner
C) lower left comer D) upper right comer

Page 1 of 3
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M etals and NonM etals

7. The observed regularities in the properties of
elements are periodic functions of their
A) oxidation states
B) mass numbers
C) atomic numbers
D) noii-valeice elecirons

8. The least active metal of those represented below
has an electron configuration abbreviated as

A) 2-8-18-8-2 B) 2-8-2
C) 2-8-18-18-2 D) 2-8-8-2

9. Which element is classified as a nonmetal?
A)Al B)Be O Si D) Cl

10. The element in Period 4 and Group 1 of the
Periodic Table would be classified as a

A) noble gas B) metalloid
C) nonmetal D) metal

11. At STP, which element is solid, brittle, and a poor
conductor of electricity?

A) K B)Al C)Ne D)S

12. Which element exists as a diatomic molecule at
STP?
A) argon B) rubidium
C) bromine D) sulfur

13. Which element is malleable and ductile?
A) S B) Au C)Si D) Ge

14. Which statement describes a chemical property of
iron?

A) Iron conducts electricity and heat.

B) Iron can be drawn into a wire.

C) Iron combines with oxygen to form rust.
D) Iron can be flattened into sheets.

15. A solid element that is malleable, a good

condnetor of slectricitv and reacte with axvvesn ic
T ASEALALAW LATE WA -‘--“‘."JQ RALALS A WiiWw L. WY ALAS "n: E‘“ &

classified as a
A) nonmetal B) noble gas
C) metal D) metalloid
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Period

16. Metallic substances will conduct electricity in

A) the solid phase, only
B) the liquid phase, only
C) both the solid and the liquid phase
D) neither the solid nor the liquid phase
17. Which Group 15 element exists as a diatomic
molecule at STP?
A) bismuth B) phosphorus
C) arsenic D) nitrogen
18. Which elements are malleable and good
conductors of electricity?

A) iodine and xenon B) iodine and silver
C) tin and xenon D) tin and silver

19. Which element is a liquid at 305 K and 1.0
atmosphere?
A) gallium

C) magnesium

B) iodine
D) fluorine

2-16
Date

20. The table below shows some properties of elements 4, B, C, and D.

Conductivity of

1

ligh

high

Which element is most likely a nonmetal?

A) 4 B) B o) C

21. Which group contains elements composed of
diatomic molecules at STP?

A)ll B) 2 C) 7 D) 17

22. In which area of the Periodic Table are the
elements with the strongest nonmetallic

properties located?
A) lower right B) upper right
C) lower left D) upper left

23.

24,

25.

D) D

Which element is an active nonmetal?
A) neon B) oxygen

C) chromium D) zinc

An element that is malleable and a good
conductor of heat and electricity could have an
atomic number of

A)16 B)18 C)35 D)29

Which Group 14 element is classified as a metal?
A) germanium B) silicon

D, 5%, ML rehant.,
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Period

26. Which characteristics describe most nonmetals in
the solid phase?

A) They are malleable and lack metallic luster.
B) They are malleable and have metallic luster.
C) They are brittle and have metallic luster.
D) They are brittle and lack metallic luster.

Page 3 of 3
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27. The elements located in the lower left comer of
the Periodic Table are classified as

B) metalloids
D) metals

A) noble gases
C) nonmetals

28. A sample of an element is malleable and can
conduct electricity. This element could be

A)S B)He CH D)Sn
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Periodic Trends— Atomic Radius

1. Atoms of which of the following elements have the
smallest atomic radius?

AP B)Si CC DS

. The distance across an atom of an element in the

solid phase is 256 pm. The atomic radius of an
atom of this element is closest to

A) 64 pm B) 128 pm
C) 512 pm D) 256 pm
3. Solid samples of the element phosphorus can be

white, black, or red in color. The variations in
color are due to different

A) nuclear charges
B) atomic masses
C) ionization energies
D) molecular structures
4. Which ion would have the smallest radius?

A) Ca* B) Ba¥*
C) st D) Mg

5. What occurs as the atomic number of the elements
in Period 2 increases?

()

A) The nuclear charge of each successive atom
increases, and the atomic radius decreases.

B) The nuclear charge of each successive atom
decreases. and the atomic radius decreases.

C) The nuclear charge of each successive atom
increases, and the atomic radius increases.

D) The nuclear charge of each successive atom
decreases. and the atomic radius increases.

6. As the elements of Group 16 are considered in
order from top to bottom, the covalent radius of
each successive element increases. This increase is
primarily due fo an increase in

A) atomic number
B) the number of protons occupying the nucleus
C) the number of occupied electron shells
D) mass number
7. The radius of a calcium ion is smaller than the

radius of a calcium atom because the calcium ion
contains the same nuclear charge and

A) fewer electrons
C) fewer protons

Page1lof 4

B) more protons
D) more electrons

8.

The two forms of oxygen, O2(g) and O3(g), have

A) different molecular structures and identical
properties

B) different molecular structures and different
properties

C) identical molecular structures and identical
properties

D) identical molecular structures and different
properties

. As atomic number increases within Group 15 on

the Periodic Table. atomic radius

A) decreases, only
B) increases, only
C) decreases. then increases
D) increases, then decreases

10. At STP. both diamond and graphite are solids

11

12

composed of carbon atoms. These solids have

A) different crystal structures and the same
properties

B) different crystal structures and different
properties

C) the same crystal structure and the same
properties

D) the same crystal structure and different
properties

. Which statement best compares the atomic radius
of a potassium atom and the atomic radius of a
calcium atom?

A) The radius of the potassium atom is larger
because of its smaller nuclear charge.

B) The radius of the potassium atom is smaller
because of its smaller nuclear charge.

C) The radius of the potassium atom is larger
because of its larger nuclear charge.

D) The radius of the potassium atom is smaller
because of its larger nuclear charge.

. An atom with the electron configuration
2-8-2 would most likely
A) decrease in size as it forms a positive ion
B) increase in size as it forms a positive ion
C) decrease in size as it forms a negative ion
D) increase in size as it forms a negative ion
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13. Which list of elements from Group 2 on the
Periodic Table is arranged in order of increasing
atomic radius?

A) Ba, Ra, Sr B) Be, Mg, Ca
C) Ca, Mg, Be D) Sr, Ra, Ba

14. As the elements in Period 2 of the Periodic Table
are considered in succession from left to right,
there is a decrease in atomic radius with
increasing atomic number. This may best be
explained by the fact that the

A) number of protons increases, and the number
of shells of electrons increases

B) number of protons decreases. and the
number of shells of electrons remains the
same

C) number of protons increases, and the number
of shells of electrons remains the same

D) number of protons decreases, and the
number of shells of electrons increases

15. Which list of elements is arranged in order of
increasing atomic radii?
A) Sc, TL V,Cr B) Sr, Ca, Mg, Be
C) Li,Be,B,C D) F,Cl, Br, 1

16. Which characteristics both generally decrease

when the elements in Period 3 on the Periodic
Table are considered in order from left to right?

A) metallic properties and atomic radius
B) metallic properties and ionization energy
C) nonmetallic properties and ionization energy
D) nonmetallic properties and atomic radius
17. Which ion has the largest radius?
A) Ca™ B) Na*
C) K° D) Mg*
18. Which elements atoms have a larger atomic
radius than atoms of silicon?

A) sulfur B) chlorine
C) carbon D) sodium
19. An Mg atom differs from an Mg~ ion in that the
atom has a
A) larger radius B) larger nucleus

C) smaller radius D) smaller nucleus

Page 2 of 4

20.

21.

22,

23.

24,

26.

27,
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The diagram represents two adjacent atoms of
sulfur. Distance X is closest to

¢ — X

A) 127 pm B) 63.5 pm
C) 208 pm D) 190 pm

Which of the following particles has the smallest
radius?

A)K° B) Na* C) Na® D) K*

When a fluorine atom becomes an ion, it will

A) gain an electron and decrease in size
B) lose an electron and decrease in size
C) gain an electron and increase in size
D) lose an electron and increase in size

Which grouping of circles, when considered in
order from the top to the bottom, best represents
the relative size of the atoms of Li, Na. K. and

RD, respectively?

A)OB)% C)SD)O
> 0 QS
5 O O ¢

When an atom of phosphorus becomes a
phosphide ion (P*-), the radius

A) decreases
C) remains the same

B) increases

. Which of the following electron configurations

represents the element with the smallest atomic
radius?

A)2-6 B)2-5 ()27 D)24
Which particle has the largest radius?
A) Cu¥* B) Cu C) Se D) Se’-

Which of the following ions has the smallest
radius?

A)K* B)Ca* C)F D)CI
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28. The radius of a Li* 7on is approximately 100 pm. | 33. Which group in the Periodic Table contains
The radius of a Na atom 1s 190 pm. From this elements that form ions which are larger than
information, what would be the most likely radius their atoms?

T+ -4
ofaNa™ ion? A)1 B2 ©O13 D17

A) greater than 190 pm 34. How does the size of an aluminum atom change

B) less than 100 pm when it becomes an ion with a charge of 3*?
C) 190 pm

D) greater than 100 pm but less than 190 pm A) It becomes smaller by gaining 3 electrons.

B) It becomes larger by losing 3 electrons.
C) It becomes smaller by losing 3 electrons.
D) It becomes larger by gaining 3 electrons.

29. Compared to the atomic radius of a sodium atom,
the atomic radius of a magnesium atom is
smaller. The smaller radius is primarily a result of

the magnesium atom having 35. A chloride ion differs from a chlorine atom in that
the chloride ion has
A) alarger nuclear charge
B) more principal energy levels A) more protons B) fewer protons
C) fewer principal energy levels C) alargerradius D) a smaller radius
D) a smaller nuclear charge 36. An atom of which element has the largest atomic
30. How does the size of a barium ion compare to the radius?
size of a barium atom? A)Si B)Fe C)Mg D)Zn
A) The ion is larger because it has fewer
electrons.
B) The ion is larger because it has more
electrons,
C) The ion is smaller because it has fewer
electrons.
D) The ion is smaller because it has more
electrons.

31. The atom of which element has an ionic radius
smaller than its atomic radius?

AN B)S C) Br D)Rb

32. How do the atomic radius and metallic properties
of sodium compare to the atomic radius and
metallic properties of phosphorus?

A) Sodium has a larger atomic radius and is
more metallic.

B) Sodium has a smaller atomic radius and is
less metallic.

C) Sodium has a larger atomic radius and is less
metallic.

D) Sodium has a smaller atomic radius and is
more metallic.
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37. The data table below shows elements Xx, ¥y, and Zz from the same group on the Periodic Table.

Element Atomic Mass Atomic Radius
(atomic mass unit) (pm)
Xx 69.7 141
Yy 114.8 ?
Zz 204.4 171

What is the most likely atomic radius of element ¥y?

A) 185 pm

B) 103 pm C) 166 pm

D) 127 pm

38. The carbon atoms in graphite and the carbon
atoms in diamond have different

A) atomic masses

B) electronegativities

C) structural arrangements
D) atomic numbers

39. An ion of which element has a larger radius than
an atom of the same element?

A) magnesium
C) aluminum

. Which element in Period 3 has the largest atomic

radius?

A)Cl B) Na

Page4 of 4

B) sodium
D) chlorine

C) Al D)P
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Periodic Trends— Electronegativity, | E, Activity

(]

. Which general trend is found in Period 3 as the

elements are considered in order of increasing
atomic number?

A) decreasing atomic mass

B) increasing atomic radius

C) increasing electronegativity

D) decreasing first ionization energy

. Which atom has the weakest attraction for the

electrons in a bond with an H atom?

B) O atom
D) S atom

A) Cl atom
C) F atom

. An atom of which element has the greatest

attraction for electrons in a chemical bond?
A)As B) Ge () Se D) Ga

. Which general trend is demonstrated by the Group

17 elements as they are considered in order from
top to bottom on the Periodic Table?

A) an increase in nonmetallic behavior
B) a decrease in atomic radius

C) an increase in first ionization energy
D) a decrease in electronegativity

. Atoms of which element have the greatest

tendency to gain electrons?
A) iodine
C) bromine

B) chlorine
D) fluorine

. Based on Reference Table S, atoms of which of

these elements have the strongest attraction for the
electrons in a chemical bond?

A)Si B)P C)Al D)S

. Which of these elements has the Jeast attraction for

electrons in a chemical bond?

B) chlorine
D) fluorine

A) oxygen
C) nitrogen

. The strength of an atom’s attraction for the

electrons in a chemical bond is the atom’s

A) electronegativity B) ionization energy
C) heat of formation D) heat of reaction

Pagelof 5

9. Which of the following elements has the highest
electronegativity?

A)Al B)H

10. The strongest forces of attraction occur between
molecules of

A)HI B) HBr C) HF D) Hcl

11. Which of the following atoms has the greatest
tendency to attract electrons?

A) bromine B) barium
C) beryllium D) boron

12. Which trends appear as the elements in Period 3
are considered from left to right?

A) Metallic character increases, and
electronegativity increases.

B) Metallic character decreases, and
electronegativity increases.

C) Metallic character decreases. and
electronegativity decreases.

D) Metallic character increases, and
electronegativity decreases.

13. The ability of carbon to attract electrons is

C)Ca DK

A) less than that of nitrogen and oxygen

B) greater than that of nitrogen and oxygen

C) less than that of nitrogen, but greater than
that of oxygen

D) greater than that of nitrogen, but less than
that of oxygen

14. Compared to atoms of metals, atoms of nonmetals

generally

A) lose electrons more readily

B) have higher electronegativities

C) have lower first ionization energies
D) conduct electricity more readily

2-22
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15. Which properties are most common in 19. Which diagram correctly shows the relationship
nommetals? between electronegativity and atomic number for

A) high ionization energy and low the elements of Period 37

electronegativity A) _A
B) low ionization energy and high :
electronegativity L e
C) high ionization energy and high S .
electronegativity
D) low ionization energy and low ~Aiomic Number *
electronegativity B) A .
16. Which element in Group 16 has the greatest 3 .
tendency to gain electrons? E Lt
A)S B)O C)Te D)Se al| *
—————— —
17. Of all the elements, the one with the highest S
electronegativity is found in Period ©)
A)l B2 3 D)4 .,
18. Which element in Period 2 has the greatest T
tendency to form a negative ion? w
5
A) fluorine B) neon Atomic Number
C) carbon D) lithium D)
“Atomic Number

20. Which atom in the ground state requires the /east
amount of energy fo remove its valence electron?

A) mbidiumatom  B) lithium atom
C) sodium atom D) potassium atom

21. Samples of four Group 15 elements, antimony,
arsenic, bismuth, and phosphorus, are in the
gaseous phase. An atom in the ground state of
which element requires the least amount of
energy fo remove its most loosely held electron?

A)Bi B)Sb C)As D)P

22. In the ground state, each atom of an element has
two valence electrons. This element has a lower
first ionization energy than calcium. Where is this
element located on the Periodic Table?

A) Group 1, Period 4
B) Group 2, Period 5
C) Group 2, Period 3
D) Group 3, Period4
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23. Which general trend is found in Period 2 on the
Periodic Table as the elements are considered in
order of increasing atomic number?

A) increasing atomic radius
B) increasing first ionization energy
C) decreasing electronegativity
D) decreasing atomic mass

. As the elements of Group 1 on the Periodic Table
are considered in order of increasing atomic
radius, the ionization energy of each successive
element generally
A) decreases
C) remains the same

B) increases

25. The amount of energy required to remove the
outermost electron from a gaseous atom in the

ground state is known as

A) electronegativity

B) first ionization energy
C) conductivity

D) activation energy

26. From which of these atoms in the ground state
can a valence electron be removed using the Jeast

amount of energy?

A) oxygen B) nitrogen
C) carbon D) chlorine
Based on Reference Table S, which of the

following atoms requires the /east energy for the
removal of the most loosely bound electron?

A)Br B)Sr C)Be D)Sn

As elements of Group 1 of the Periodic Table are
considered in order from top to bottom, the
ionization energy of each successive element
decreases. This decrease is due to

27.

28.

A) increasing radius and increasing shielding
effect

B) increasing radius and decreasing shielding
effect

C) decreasing radius and increasing shielding
effect

D) decreasing radius and decreasing shielding
effect

Page3 of 5

29

30.

31.

£ v.4

33.

34,

3s.

36.
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How much energy is required to remove the most
loosely bound electron from a neutral atom of

carbon in the gaseous phase?
A) 363kJ B) 1086 KkJ
C) 41KJ D) 1242KkJ

In Period 2 of the Periodic Table, which Group
contains the element with the highest first
ionization energy?

A) alkali metals

B) halogens

C) alkaline earth metals

D) noble gases

Which sequence correctly places the elements in
order of increasing ionization energy?
A)I->Br—-»Cl—>F

B) H—»>Be » Al 5> Ga

C) O—-S—>Se—»Te

D)H->Li>Na—»K

Which electron configuration represents an
element with the highest first ionization energy?
A) 2-8-1 B) 2-8-2

C) 2-1 D) 2-2

‘Which noble gas has the highest first ionization
energy?

A) radon B) neon

C) krypton D) helium

Which of these metals loses electrons most
readily?

A) sodium

C) magnesium

B) calcium
D) potassium

Which number most likely represents the first
ionization energy, in kiloJoules per mole of
atoms, for a nonmetallic element?

A) 900 B) 500 C) 70 D) 1100

The element in Period 3 that has the highest first
ionization energy is found in Group

A)l B) 2 C) 17 D) 18
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38.

39,

40.

41.

42.

43,

What is the first ionization energy of an element
that has the electron configuration 2-8?

A) 2372kJ B) 2081kJ
C) 1313kJ D) 10kJ

As the Group 1 elements of the Periodic Table are
considered from top to bottom, the first ionization
energy of each successive element decreases. One
reason for this is that the

A) number of principal energy levels is
decreasing
B) number of neutrons is increasing

C) distance between the valence electron and
the nucleus is increasing

D) nuclear charge is decreasing

In general, the elements with the /owest ionization
energies would be classified as

A) metalloids B) noble gases
C) metals D) nonmetals

In which reaction is the first ionization energy
greatest?

A) Na + energy — Na* + e~
B) Al + energy —» Al* + e-
C) Mg + energy — Mg*" + e~
D) K + energy - K* + e

Which element is most chemically similar to
chlorine?

A)S B)YF CFr D)Ar

As the atoms of the Group 17 elements in the
ground state are considered from top to bottom,
each successive element has

A) an increasing number of valence electrons
and identical chemical properties

B) the same number of valence electrons and
similar chemical properties

C) an increasing number of valence electrons
and similar chemical properties

D) the same number of valence electrons and
identical chemical properties

Which Group of the Periodic Table contains
atoms with a stable outer electron configuration?

A1 B)8 )16 D)I18
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44.

45.

46.

47,

48.

Date

As the elements in Group 17 are considered in
order of increasing atomic number, the chemical
reactivity of each successive element

A) increases B) remains the same

C) decreases

The graph below represents the relationship
between atomic radii, in picometers, and
increasing atomic number for elements in Group
15.
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Which element is most metallic

A)4 BB CD DE

Most metals have the properties of

A) brittleness and high ionization energy
B) brittleness and low ionization energy
C) ductility and high ionization energy
D) ductility and low ionization energy
Which element has the highest electrical
conductivity?

A)He B)Cl CH D) Mg

Which statement is true about the properties of
the elements in any one period of the Periodic
Table?

A) They are determined by the number of
electrons in the first shell.

B) They change in a random, unpredictable
manner.

C) They change in a generally systematic
manmner.

D) They are determined by the number of
neutrons.

2-25
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49.

50.

51.

32.

54.

56.

57.

58.

As the atomic number of elements within Group 2
increases, the metallic character of each
successive element

A) decreases
C) remains the same

B) increases

Compared to an atom of potassium, an atom of
calcium has a

A) smaller radius and lower reactivity
B) smaller radius and higher reactivity
C) larger radius and higher reactivity
D) larger radius and lower reactivity

Which element in Period 4 is classified as an
active nonmetal?

A)Kr B)Ga C)Br D) Ge
At which location in the Periodic Table would the

most active metallic element be found?

A) in Group 17 at the bottom
B) in Group 1 at the top

C) in Group 17 at the top

D) in Group 1 at the bottom

. Based upon your knowledge of metallic activity,

which element would most readily react with
water?

A)Li B)Fe C)Zn D)Cu

Which of the following groups in the Periodic
Table contain elements so highly reactive they
are never found in the free state?

A) 11 and 15 B) 1and2

C) land 11 D) 2and 15

. Which is the most active nonmetallic element in
Group 16?7

A) seleninm B) telluriuum

C) sulfur D) oxygen

‘Which Group 2 element is most active?

A)Mg B)Sr C(C)Ca D)Ba
Which element is more reactive than strontium?

A) calcium
C) iron

B) potassium
D) copper
The most active metals are in Group

A)17 B)15 O 13 D)1
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Date

‘Which represents the correct order of activity for
the Group 17 elements? [> means greater than.]

A) iodine > bromine > chlorine > fluorine
B) fluorine > bromine > chlorine > iodine
C) bromine > iodine > fluorine > chlorine
D) fluorine > chlorine > bromine > iodine

Which of the following electron configurations
represents the least active metal?

A) 2-8-8-2 B) 2-8-18-8-2

C) 2-8-18-18-8-2 D) 2-8-2

Which nonmetal is the most reactive?

A) bromine B) fluorine

C) iodine D) chlorine

The atoms of the most active nonmetals have

A) large atomic radii and high ionization
energies

B) large atomic radii and low ionization
energies

C) small atomic radii and high ionization
energies

D) small atomic radii and low ionization
energies

As the elements in Period 3 of the Periodic Table
are considered from left to right, the degree of
nonmetallic character of each successive element
tends to

A) decrease B) increase

C) remain the same

2-26
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Periodic Trends

1. Whyisit difficult to measure the size of an atom?

2.  What does the term atomic radius mean?

3. What isionization energy?

4. What periodic trends exist for ionization energy?

5. What exceptions exist in this trend?

6. What trend is evident in atomic radius as you proceed down a group of elements?

7. How doesthis trend progress as you move across a period?

8. Definethe term electron shielding.

9. What effect does electron shielding have on atomic radius?

On ionization energy?

10. When an atom loses an electron, what is its charge? What do you think

happens to the atomic radius of the atom?
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11. When an atom gains an electron, what isits charge? What do you

think happensto its atomic radius?

12. What metal in period 6 has the lowest melting point? The lowest

boiling point?

13. Compare metals and non metals according to the following properties.

a) 1st lonization energies

b) Electronegativities

c) Phaseat STP

d) Malleability, ductility, brittleness

e) Conductivity; heat and electricity

f) Luster

14. Comparethe radius of a metal atom with the radiusof itsion. (Ex: Navs. Nat1)

15. Compare the radius of a nonmetal atom with the radius of itsion. (Ex: Cl vs. Cl-1)
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16. What istrue of all elementsin agroup?

What do they have in common, what are some trends?

2-29

17. Whatistrue of al elementsin a period?

What do they have in common, what are some trends?

18. Why is sulfur less reactive than oxygen?

19. Why is sodium more reactive than lithium?

20. Which atom in each pair has the larger atomic radius? Circle the correct one for each.

a
b
C.
d
e

f.

Li or Rb

. CaorK

B or Al

. AlorP

CorBr
Po or Se

21. How does one measure the atomic radius of an atom?

22. Why do atoms get smaller as you move across a period?

23. Explain why the atomic radius will increase as you go down a group.

Page 3 of 8
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24. Which atom in each pair has the larger ionization energy? Circle the correct one.

a)
b)
c)
d)
€)
f)

25. What effect does the nuclear charge of an atom have on the ionization energy?

CorB
Li or K
CorF
Caor Cs
OorS
Naor Cl

26. Explain why potassium, with alarger nuclear charge (more protons in the nucleus), still has alower

ionization energy than lithium.

27. Which atom in each pair has the larger atomic radius?

a)
b)
c)
d)
€)
f)
9)
h)

Li or K
Caor Ni
Gaor B
OorC
Cl or Br
Beor Ba
SiorS

Feor Au

28. Whichion in each pair has the smaller ionic radius?

3)
b)
c)
d)
€)

f)

K+ or O2-
Ba2+ or I-
Al3+ or P3-
K+ or Cs+
Fe2+ or Fe3+
F- or S2-
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29. Defineionization energy.

30. Which atom in each pair has the larger ionization energy?

a NaorO

b) Beor Ba
c) ArorF

d) CuorRa
e) |orNe

f) KorV

g) CaorFr

h) W or Se

31. Write the charge that each of the following atoms will acquire when it has a complete set of valence eectrons

(when it becomes its appropriate ion).

a O

b) Na

c F

d N

e) Ca

f) Ar

32. Define atomic radius.

33. Why do atoms get smaller as you move across a period.

34. Explain the relationship between the relative size of anion to its atom and the charge on the ion.
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35. Explain why noble gases are inert and do not form bonds or ions.

36. Define the term electronegativity.

37. What isthe trend for electronegativity as you go down a group?

38. What isthe trend for electronegativity as you go across a period (left to right)?

39. Which of the following within each pair has the greatest el ectronegativity?

a) LiorK
b) NaorO
c) BeorBa
d) NeorF
e SorSe
f) Caor Mg

40. What happens to ionization energy as you move across a period (from left to right)?

Explain your answer in terms of nuclear charge and shielding.

41. What happens to ionization energy as you move down a group?

Explain your answer in terms of nuclear charge and shielding.
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42. Look at the chart above. Elements from which group or family represent each of the peaks along the curve?

43. Explainthistrend of “peaks and valleys’ for ionization energy in terms of both nuclear charge and shielding.

44. What happens to electronegativity as you move across a period (from left to right)?

Explain in terms of shielding and nuclear charge.
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45. What happens to electronegativity as you move down a group? Explain in terms of

shielding and nuclear charge. .

46. What happens to the reactivity of metals as you move across a period? Explainin

terms of shielding and nuclear charge. .

47. What happens to the reactivity of metals as you move down a group? Explainin

terms of shielding and nuclear charge. .

48. What happens to the reactivity of nonmetals as you move across a period? Explainin

terms of shielding and nuclear charge. .

49. What happens to the reactivity of nonmetals as you move down a group? Explainin

terms of shielding and nuclear charge. .
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Periodic Table—Fill In

Directions: Usetheword bank below tofill in theblanksin the passage that follows.

Actinide series Group Nonmetal
Alkali metd Halogen Period
Alkaline earth meta Lanthanide series Periodic law
Atomic mass Metal Periodic table
Atomic number Metalloid Transition element
Family Noble gas
Dmitri Mendeleev devel oped a chart-like arrangement of the elements called the . He
arranged the elementsin order of increasing , but what he discovered were many gaps. The

chart was not that organized and easy to use. The arrangement used today differs from that of Mendeleev in that

Henry Mosely arranged the elements in order of increasing . Hecalled thisthe

of the elements. Each horizontal row of elementsiscalled a(n) . Each vertical columnis called a(n)

, or because of the resemblance between elements in the same column, a(n)

In rows 4 through 7, there is awide central section containing elements, each of which is called a(n)

. Rows 6 and 7 also contain two other sets of elements that are listed below the

main chart. These are called the and the respectively. In Group 13 between
boron and aluminum, thereis a“staircase.” All elementsto the left of that staircase are ,and al
elements to the right of that staircase are . All of the elements touching the staircase (except Al)

have some but not all of the properties of metals, and are called

Each of the elementsin Group 1 iscaled a(n)

Each of the elementsin Group 2 iscaled a(n)

Each of the elementsin Group 17 is called a(n)

Each of the elementsin Group 18 is called a(n)

Pagelof 1 2.5 w-4 Periodic Table Fill In.docx
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Reactivity and lonic Radius

1. When metals react what occurs in terms of their valence electrons?

2. How does ameta’s atomic radius vary from itsionic radius? Explain this difference.

3. Predict which of the following metals are most reactive:
a Naor Mg
b. Mg or Ra
c.TirCu
d. Cuor Fr

4. How does anonmetal’ s atomic radius vary from itsionic radius? Explain this difference.

5. Predict which of the following nonmetals are | east reactive:
aNorO
b.SorO
c.ClorF
d.PorS

6. Why are noble gases considered inert?

Pagelof 1 2.5 w-5 Reactivity and lonic Radius.docx
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REVIEW of the PERIODIC TRENDS

1. Describe the trend for atomic radius as you go across a Period.

2. What is an explanation for this trend?

3. Describe the trend for atomic radius as you go down a group.

4. What is an explanation for this trend?

5. Describe the trend for the 1st ionization energy as you go across a period.

6. What is an explanation for this trend?

7. Describe the trend for the 1st ionization energy as you go down a group.

8. What is an explanation for this trend?

9. Describe the trend illustrated by the graph below and explain why it occurs.

z Period 3
23
g 2
g |
NMMgAl SIP S Cl
10. Describe the trend illustrated by the graph below and explain why it occurs.

154

Electronegativity

o4
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11. Describe the trend for metallic character/reactivity as you go across a period.

12. What is an explanation for this trend?

13. Describe the trend for metallic character/reactivity as you go down a group.

14. What is an explanation for this trend?

15. Describe the trend for reactivity of nonmetals as you go across a period.

16. What is an explanation for this trend?

17. Describe the trend for reactivity of nonmetals as you go down a group.

18. What is an explanation for this trend?

Page 2 of 2 2.5 w-6 Periodic Table Review.docx
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The Activity Series of Metals

1. Put these metalsin order of reactivity starting with the most reactive first.

a  Potassium

b. Gold

c. Aluminum

___d. Silve
e. Lead

__f. Sodium

9. lron

___h. Coppe
i. Zinc

For # 2-20, write will or will not in the blank

2. Ag replace K
3. Zn replace Ag
4. Cl replace |

5. Li replace H
6. Cu replace Fe
7. Na replace H
8. Fe replace Pb
9. Cu replace
10. Cu replace Al
11. Al replace Pb
12. 1 replace Cl
13. Fe replace Ag

Page 1 of 2 2.6 w-1 activity series.docx
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Period

14. Al

replace Cu

15. Al

replace H

16. Br

replace |

17. Mg
18. Zn

19. Fe

replace H

replace H

replace Cu

20. Mg

replace Li

Date

2-40

21. Draw Lewis structures for an atom of sodium metal and an atom of magnesium metal.

Mg

Na

22. In terms of atomic structure, explain why magnesium is less reactive than sodium.

Page 2 of 2
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Name: et s s -

ART A: For each statement or questions, wiite on the blank provided the number of teh word or expression that, of those given, best
completes the stalement or answers the question. Some questions may require the use of the Reference Tables for Physical

Setting/Chemistry,

o)) In the modern Perodic Table, the elerrents are amenged according 1o
A} mass number C) atomdc nmass
B) oxdation number B DY atomic number
A Which element is in Group 2and Period 7 of the Periodic Table? . .. -+ .~
A) magnesium B} radon C)  radiwm D) manganese
_____ 3) Whe was credited with creating the first Periodic Table that orpanized the elements according to atomic mags?
Al Jobn Dalion _ ) Henry Moscley
B) Dmiiri Mendelesv D} EmestRutherford
_______ 4} An atomof an element coains 20 protons, 20 neatrons, and 20 clectrons, This element is
A} anoble pas C) a0 elkali melal
B) ahalogen D) an atkalioe earth metal
___________ 5 On the Periodic Table, an element classifled as a sembmetal imetalloid) can be found in
A) Period 6, Group 15 _ C) Period 4, Group 15
By Periot 3, Group 16 Dy Period 2, Group 14
) The elements of Period 2 have the same :
A) number of cecupied sublevels €} atomic mass
) atomie number D} number of occupied principal energy leveks
e Compared to the atomic rading of a sodiumatom, the atomic radius of a magnesium alom is smaller. The smaller radivg 3
primarily a result ofthe magnesivmatomhaving
A} asimlier nuclear charge ) alkarger nuclear charge
B} fewerprincipal energy levels B more prmcipal enerpy levels *
___________ & As wsuifor atem gains electrons, its radius
AY remains the same B} decreases () increases
9 Which tlerment has properties of electricu] conductivity and luster and exists as a bguid at STP?
A 1 B) Hg ' O C Dy Br
1 Which ofthe following statements describes a chemical property of the element fodine?
A} Hs crystals sre 2 metallic gy, } Hreacts with hydrogen to forma gas,
B} I {onrs a viclet-colored gas, ' D) Hdissolves in alcohol

M3 Fhetable below shows some properties ef elements 4, B, €, and P,

Element wé‘fgg;” Electronegativity Cox;lcét;t;t;\giiy o
Electricily
A fow fow low
B low -~ low high
C high high low
D high high high

Which clement is moss likely a nonmetsi?

Ay 4 By B Q < Dy D
12y Which is the mosr attive nonmmetal in the Perlodic Table of Elemenis?

Ay € B F Qo1 D} Na
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13},  Whichtwo gronps ofthe Periodic Table contain metalks that are so active chemically that they ocour naturally only in

compounds?

A) fiand 12 B) landil O land2 DYy 2and 12
.14 Whattype of energy is represented in the equation Na + energy w— Nat 4 ¢ '
h A) formation energy €} nuckar energy

B) ioniztion energy D} nevtralimtion energy
e 15 Which siombas the greatest iendency 1o gain elecirong?

A} Rb — B C) Al D) ¥
. 16} Which electron-dot symbel wepresents the alom ' Poriod 1 with she highest Brstionizanon encigy?

A) 1X3 B) +X3 9 X D) X

-8 . - L]

e 17} As the Group 1 elements of the Periodic Table are considered from top to bottom, the first fonization energy ofeach
successive element decreases, One reason for this is that the :
A) number of principal enerpy levels is decreasing
B) number ofneutrons is increasing
C) distance between the valence electron and the mucleus is increasing

D} nuclear charge is decreasin 4
w18 Which element forms a colored jon in solution?

A) K By Ni G Mg D) 14
19} Whatis the total number of electrons found in the valence shell of a halogen in the ground state?
A} I By 2 C 7 D) &
X} Which represents the correct electron configuration of 3 Group 18 clement in the ground state? . }
A) 287 By 28 C) B ) S I8 _ -

Setting/Cherdstry.
21y A neutralatombas the following electron configyration: 2-§-8-}

(a} State the group and period this element is found on the Periodic Table,
(b} Identify this elemeni.

{c) (’Ja?ssify this element as a metal, nowrnetal, or metalloid.

{(d} Inthe boxbelow, draw a Lewis electron-dot structure for this clement,

() List rwo other elements likely to have properties similar 1o this element.



22)  The disgram below represents atons of two unknown elements (X and 2) undergoing a reaction.

{a) Which particle (X or 2) most likely represemts a metal atom? [Give one reasen to support your answer.}

{(b) Which panticle (X or Z) most iikely represénts 2 nonmietal ato

Questions 23 through 25 refer to the following:

m? [Give one reason to support your answer}
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The diagram below represents the Periodic Table of Elements. Selected elements are represented by the letiers 4 through £,

.

3 4 5 6 7 8B 8

10 ¥

12

i3 14 156

16 17

1B

D

c

B

23y Which element exsts a5 a diatomic gas at STP?

24} Which element has properties of barh metals and nonmetalks?

25y Which elemend is the most reactive metal?



26} (8} Using the Properties of Selecied Elements chemistry reference table, complete the data table for the following Group 2
elements, : .
DATA TABLE "ﬁg% - e
—{ Atomic |Element Electronegativity ' i
Number Value
4 Be
12| Mg E
g
20 Ca o >15
.o i Ba i i "g
&
© -
f
..... g o
3 10
1
05-
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g 4 812 162024283236404448525660
' Atomic Number

(b} Using the information from the data table completed in part (a}, construct a line graph on the grid provided. Circle cach
point and connect the points with 2 best-fit cnrve. :

{c) Write an appropyiate title on the graph.
(d) Describe the trend in electronegativity values of Group 2 elements ag the atomic namber increases,
(&} Account for the trend in electronegativiy in Group 2 clements in relation to atomic structure.

() Using the graph completed in part (B, predict the electronegativity value for the element with atomic number 38,

BONUS:

)

28}

Sodiumand cesium are both elements in Group 1. They have the Same nomber of valence electrons and simitar chemical
properties. For example, they both explode in water. However, cesium reacts more viclently in water than sodium, Biplain why
cesium s more reactive than sodium '

Rehate the colored lines seen on an emission spectrumto electron transitions within an atom,

B



REGENTS CHEMISTRY Pericdic Tabie Test 2008 Name
fMr. Dolgos Period ____
S — 21. A neutral atom has the following electron configuration: 2-8-8-1
2, |
a.) State the group and period this element is found on the Periodic Table.
3.
= —
b.) Tdentify this element.
B.
L T— ,
¢.) Clossify this element as a metal, nonmetal, or metalloid. |
7. o '
B.
d.) In the box below, drow a Lewis electron-dot structure for this element.
9.
10,
il
12
X R— e.) List two other elements likely to have praperties similar fo this element.
14,
18.
L N— 22, Use the diagram from the test to answer the guestions below.
i7.
a) Which particle {X or Z) most likely represents a metal atom? (Give one
18 reagon To support your gnswer,
19.
20.

b} Which particle (X or Z) most likely represents a nonmetal atom? (Give
che reason to support your answer,

23-25 Use the disgram from the test to answer the questions below,

23. Which element exists as a diatomic gas af STP?
24. Which element has properties of both metals and nonmetals?

25. Which element ig the most reactive metfal?
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26) {a) Using the Properties of Selected Elements chemistry reference table, conplete the data table for the following Group 2
- T,

elements,
DATA TABLE Tﬂée& -
—f Atomic |Element|Electronegativity]
4 Be
2 | Mg 3
20 Ca - =
A5
;. b6 Ba ié"’;
®
.9
 t
- o
80
i
05

0 4 81218202402832364044485256%80
Atomic Number

&) Using the information fromthe data tablke completed in part (a}, consirct a line graph on the grid provided. Circle each
point snil connect the points with a best-fit curve, '

{£) Write an appropriaie title on the graph.
{d} Describe the trend in electronegativily values of Group 2 elements as the atomic number increases,
&) Accovnt for the trend in elecironegativiy in Group 2 elements in relation 10 atomic struciure.

{f) Using the graph completed in part (), predict the electronegativity value Jor the element with atomic number 38,

BONUS:
27 Sodiumand cesivmare both eleients in Group 1. They have the same number of valence electrons and simalarchemical
properties. For example, they both explode in water. However, cesiumreacts more violently in water than sodium Explain why

cesimis more reactive than sodium

28)  Relate the colored lines seen on an emission specinum to electron transitions within an atom





