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LABORATORY GOALS

. Write the con'ect symbols or names of some elements.

. Descrit'e some physical properties of the elements you observe.

. Categorize an element as a metal, metalloid, or nonmetal from its physical properties.

. Given the atomic symbol, determine its mass number; atomic number; and the number of
protons. neutrons, and electrons.

LAB TNFOR\'IATION

Time:
Comments:

2h
Obtain a periodic table as a refeience.
Tear out the report sheets and place them beside the procedures.

Carefuily observe the physical properties of the elements in the display.

Names and symbols of the elements, periodic table, atoms, subatomic particles,
isotopes, atomic mass

.J

Reiatei Topics

CHE}IICAL CONCEPTS

Elements and Symbol

Primary substances, called elements, build all the materials about you. Chemical syntbols are one- or

tu'o-lener abbreviations for the names of the elements. Only the first letter of an element's symbol is
capitalized. Ilthe symbol has a second letter, it is lowercase so that rve know when a different element is

indicated. If nro ietters are capitalized, they represent the symbols of two different elements. For
example- the element cobalt has the symbol Co, whereas the two capital letters C0 specifu two
elements. carbon (C) and oxygen (O).

One-Letter S1'mbols Two-Letter Symbols

C carbon Co cobalt

S sulfur Si silicon
nitrosen Ne neon

I iodine Ni nickel

Most of the elements have syrrbols that use letters from their current names. However, some s1'rnbois

are derived from the ancient names of elements. For example, Na, the symbol for sodium. comes itttn-;

the Latin word natriunir. The symboi for iron, Fe, is derived from the Latin name.fetum. Table 5.1 i:s:s

the names and symbols of some common elements. Leaming their names and symbols s'ii1 grea:ii :.:ip

1'our learning of chemistry.

g
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TABLE 6,1 Names and Svmbols of Some Cornmon Elements

Name* Symbol Name* S1'mbol Name* Symbol

Aiuminum
Argon
Arsenic
Barium
Boron
Bromine
Cadmium
Calcium
Carbon
Chlorine

Chromium Cr
Cobalt Co
Copper (cuprum) Cu
Fluorine F

Gold (aurum)
Heliurn
H1'drogen
Iodine
Iron itbrrum I

Lead {plunit'umr
Lithium
Magnesiuni
Manganese
Mercury'
(hydrargr'rumr
Neon
Nickel
Nitrogen
Oxt gen

Phospitorus P

Platinum Pt

Potassium (kalium) K
Radium Ra

Silicon Si
Silver (argentum) Ag
Sodiuur (natrium) Na
Slrr.ntium Sr

Sulrur S

Tin (stannnm) Sn

Titanium
L ranium
Z'.oc

Au
He
II

I
Fe

Pb

Li
I{g
\fn

Hg

A1

Ar
As
Ba
p

Br
Cd
Ca

C

C1

r

\t
-\:
\
,

Ti
U
Zn

*Names given in parentheses are ancicni Laliil i:: G:..:. : : -: - : :.: ::: :'.i]lirrlls are dcrir.ed.

Metals are elements that are usualll'shinl -: ::-.. : ::='.,,:; l-sier. They are usually good conductors
of heat and eiectricity, ductile (can be dra.::: .::: :'j,:: ::.::::alleable (can be molded into a shape).
Some metals such as sodium or caicium ir:-. :.:.. : .. :.:; :-':-:ng formed by reacting rvitir oxygen in
the air. If these al'e cut, yorl can see tlle i:=sl. -.:---:'.-, :r-::,. -::j:meath. In contrast, nonmetals are not
goodconductorsofheatandelectricin::re::-:...':',.:-,---,-;..::lalleabie); andappeardull,notshiny.

The Periodic Table

The periodic table, sho,,vn on the insic.- :.,-:: : :: . - :..= .:: manuai and your textbook, contains
irrformation about each of the elerr-rents. C:^. :::: .,: :. :-: --::-z'lntal rows are periods and the vertical
columns arc gt'oups. Each group contains :.=::::-.. '.::.::'.. .:nilar physical and chemical properties.
The groups are numbered across the top ci::-.: -:.1 :-::"-::.:s in Group 1A (t) are the alkqli metals,
elerrentsinGroup2A(2)arethectlkctlinel;;:':,.,:.:--..::-.:l:--:--1,(17)arethehologens(seeFigure6.1).
Group 8A (18) are the noble gnses. *hir: ::: ;;r-::-,: .:,:: -r-i. not very reactive compared to other
elements. A dark zigzag line that looks l.;,: : :-:.r--::: :::-:-:;:.s the melals on the left side from the
nomnetals on the right side.

< ; :-i.= 6.1 :-iii.riurl (Li), sodirrm (Na), and potassium
ir :-: ! - i'-i ::teli rnetals frorn Group 1A (1).

,r+

Grourr
1A (l) Lithium iLir

Sodiurn ; \-:

Pota:siiin , {

r
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Except for aluminum, the elements located along the heavy zigzag line are metalloids: B, Si, Ge, As, Sb,
Te, Po, and At (see Figure 6.2). Metalloids exhibit sorne properties that are typical of the metals and
other properties that are characteristic of the nonmetals. For example, rnetailoids are better conductors of
heat and electricity than tire nonmetals, but they are not as goocl concluctors as the metais.

ir{etals Metalloids Nonnretais

A FIGURE 6'2 f le metalloids that border the heavy zigzagline have characteristics of borh metals and nonmetals.

The Atom

All the elements listed on the periodic table are made up of atoms. An atom is the sr.nallest particle of an
element. If you could divide a piece of aluminum foii into smaller and smaller pieces. 1'ou u'ould
eventually have a piece so small that you could not divide it fu*her. Then you r,l ould hate a single atom
of aluminum (see Figure 6.3). There are different kinds of atoms for each of the elements.

A FIGURE 6.3 Aturninurn foil cousists of atonrs of aluurinum.

Atomic ]iumber and Mass Number

Aroms aie made up of smaller bits of matter called subatontic particles. Protons are positively charged
pariiciii. ::ttit'otts are negatively charged, andneutrons are neutral (no charge). In an atom, the prototrs
and ::rt:r:::s 3ri tishtiv packed in the tiny center called the nttcleus.lr4ost of the atom is empty space,
lrhich ;i:::.-:-s ::sr-i::o-..ing electrons. Electrons are so small that their mass is considered to be negligible
compar..:r ri.:' :r:::s ;r tire proton or neutrorl. The atotnic fiurtber is eqnal to the nurnber of protons. The
iltos-i il:t7t:i€,' :: ": ::,-::-, :. :ire number of protons plus the number of neutrons (see Figure 6.4).

atoriiic r::,r:::t' = :--,-:::-r olprotons (p+)

rilass ilr,i?:,.j" = .,-::', : - ::t nurlber of protons and neuttons 0r- +u*)

nuntber a.i riit,t, .-..: = ^---r '- -:'::: ,-1,- -,i01 - atOmic nUmber (p*)

t;

o

-.4'
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< FIGURE 6,4 Ai1 atoms oi carbon {aternic number 6 ,

contain six protons in the nucleus. some neutrons. and 'i,r
electrons outside the nucleus.

Carbon
6 protons

Proton

Electron

Table 6.2 iliustrates these relationships benveen atomic number; rnass number; and the number of
protons, neutrons, and electrons in exampies of single atoms lor different eiements.

TABLE 6.2 Composition of Some Atoms of Different Elements

Element Symbol Atomic )Iass
Number Number

\umber of
Protons

Number of
Neutrons

Number of
Electrons

Hydrogen
Nitrogen
Oxygen
Chlonne

H
N
o
CI

I

8

17

1

t4
16

37

I

8

11

I
1

8

t7

0
7

8

2A

fl
Isotopes and Atomic Mass

Isotopes are atoms of the same element that differ in the arimber of neutrons. This means that isotopes of
an element have the same number of protons, but dilterent mass numbers. To distinguish berrveen the
different isotopes of an element, we write aL atomic -r.',?riioi for a particular isotope rvith its mass number
in the upper left comer and its atomic number in thr io,.r-er leI} corner (see Figure 6.5).

Mass number
1t
1: \1g Symbol of element

A FIGURE 6.5 fne atomic symbol for an isorope .,il'.:::-;s -::: r-,ith l2 neutrons is Mg-24.

All atorns of the element magnesium (iVlgi har e :i ;ionit' number of 12. Thus, every magnesium atom
aiways has 12 protons. Holever, some of :he nagnesium atoms have 12 neutrons, others have
l3 neutrons, and stiil others have 14 neutrons ( ser FiEure 6.6). These different numbers ofneutrons give
the magnesium atoms different mass nurnbers b;i io not change their chemical behavior.

fl
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Atoms and Elements 65

< FIGURE 6.6 :fle nuclei of the three naturally occurring
magnesium isotopes have the same number of protons, but
different numbers of neutrons.

,,i

,\a#

Atoms
of !1g

Isotopes
ol \{g

Mg NIg Mg

Calculating the Atomic Mass of an Element

To calculate the atomic mass of an element, we need to knorv the percent abundance of each isotope and

its mass, r,r,hich are determined experimentally. For example, a sample of naturally occurring chlorine

consists of 75.76% of ffCt atoms and 24.24% of llCtatoms. The atomic mass is aweighted average

because it is calculated from the percent abundance of each isotope and its mass: the isotope fjCt t as a

mass of 34.97 amu, and the isotope f]Ct tras a mass of 36.97 amu.

26.49 amu

36.9'7 X 1i 1{:+_-+ 8.962 amu

i00

24
11

25
tzt2

.v

.3

Isotope Mass (amu) X Abundance (o/o) Contribution to Average Cl Atom

X 7 5.16

100
iict 34.97

C1
37
t'? I

t
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=' .{EXPEzu}IE\TAL PROCEDT RE S GOGGLES KEQUIREDI

A. Physical Properties of Elementr

Materials: A display of eiements

l. Write the symbol and atomic rrun'r:: ::: ::;:- :-;:-::: .".:ed.

2. Obsen,etheelementsinthelaboraior; c:::='. l;.::,:.;::-:i;colorandluster(shininess).

3. From your observations, identifi each c-::::::: .. , :,:::. i\1). metalloid (ML), or a nonmetal
(NM).

B. The Periodic Table

Materials: Periodic table, coiored penciis. iiisp.., .: ...:'.;::'
1. On the partial periodic table in the repci ::..:. -..,:-:= ::: s;.=Dols and atomic numbers (above the

symbols) of the 14 elements you obse:r-:c -:, :::1 ,r-

2. Write the period numbers on the lett iii. .:- .:-; :::.;
3. Outline and label the columns lhat e-c:::,::, ::-= .-.-.., :-:::,s. aikaline earths, halogens, and noble

gases.

4. Outline and label the sections that cor=::. ::,: :ri.:-i,:.-:- =.emenrs.
5. Draw a dark, heavy line to separate ihe ::-e :.-: :---: .. -:_::.:als.

C. The Atom

Complete the table for each of the neutral aiorj ,..,:--- ::-.: 
'-.:::".o1. 

atomic number, mass number, number
of protons, neutrons. and electrons.

D. Isotopes and Atomic Mass

1. Complete the information for each of :ie :s..: -: =. ;: srh'er: the atomic symbol and the number of
protons, neutrons, and electrons.

2. Silver consists of two nahrrally occurn:s -jr:-:.:. Calculate the atomic mass for silver using the
percent abundance of each of the isotoi-:es ;-: :.r.,: isoropic masses.

n

#,
t

3

t
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Date Name

TeamSection

*r Instructor

-,

Pre-Lab Study Quesfions i A

1. Describe the periodic table.

2. \Yhere are the alkali metals and the halogens locaied cr"i tlre periodic ta'ci:.'

3. On the follou,ing list of elements, circle the symbols of the transition eien:el.s ":-: .::e:liire the

symbols of the halogens:
Nfg Cu Br ii Ni Cl Fe F

4. Complete the list of naures of etem,-t ts and symbols:

Sr mbol

P

Fe

CI

Ag

\a

Name of ElementName of
Element

Symbol

Potassiurn

Sulfur

Nitrogen

Magnesium

Copper

Copyright.e 2014 Pearson Education, Inc. 61



Name

Teanr

REPORT SHEET

Atoms and Elements

A. Physical Properties of Elements

Element 1. Synbot 1. Atomic 2' Color
Number

Date

LAB

2. Luster 3. MetaUMetalloidl
Nonmetal

Alumintim

Carbon

"'Copper
Iron

vdlagnesium

Nickei

\itrogen

O:t1'gen

Phosphorus

Silicon

'r(ilr'.t
.4ulf,rr

"{m
' 'Lrnc

B. The Periodic Table

-t
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Questions and Problems

Ql From their positions on the periodic table, categorize each of ihe foliou,ing
elements as a metal (M), a metalloid (ML), or a norunetal (NM):

Na S Cu F

Ca

Q2 Gir.e the symbol of each of the follorving elements

Fe 
-. 

C- 

- 

As

fl

ttf\

a. noble gas in Period 2

c. alkali metal in Period 3

e. aikali metal in Period 4

tr. halogen in Period 2

d. halogen in Period 3 -
f. metalloid in Period 2 -

Q3 Complete the follorving table for the elements that are listed. If you have a full
display of elements, check to see if your predictions are correct.

C. The Atom

f

Element MetaUMetalloid/
it{onrnetal

Prediction:
Shiny/Dull

Coruect?
Yes/I.{o

Cluomiurn

Gold

Lead

Cadmium

Silicon

Name of
Element

Symbol of
Element

Atomic
Number

Mass
Number

Protons Neutrons Electrons

Fe

19

30

t327

20

Bromine 80

Au 197
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D. Isotopes and Atomic Mass

I

I

(Shov' cal culatiorts here)

Questions and Problems

Q4 A neuffal atom has a mass number of 80 and has 45 neutrons. Write its atomic symboi.

Q5 An atom has nvo mole protons and two more electrons than the atom in Question ,1

What is its atomic svmbol?

J

Nuclear Symbol Protons Neutrons Electrons
107 

^ataE

'x?ag

Nuclear Symbol Isotopic Mass Percent Abundance
i()- 

^r-AQ 106.9 51.84%

109 
^r-AQa. 108.9 48.15%
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