Calculating Average Atomic Mass Worksheet
Answer Key
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Wiritten Answer (iestbons:
1. Refer b your notes for defmitions.

2. 'Wha arc the throe types off sub-abomne partcha? Describe cach pantiche in worms ol ils charge. nsss and
lescatson in the atom

Prodons Mewlrons Flectrans
M | anew | misis neglgible
Charge I+ {0 {ncwatral) 1=
Locaibon eocleus niscleus space mrovmd nucleus

3. Which of ike following are repovied on the Periodic Table: atomic mumber, nmoss nember, aciml sicmic mass,
anverage abomsc mass, percent abamdance?

® atoenic muember and average alomse mass ane the oaly two whach ane repaonied os the Periodsc Table

4. Clearly distinguish between avernge atomic mass and mass number, In what three ways do they differ?

Average Alomic Mass

Alass Number

Defimithen: he weighted svemge mas of all of the
it of an element

Definition: 1he mmber of protons plus the namber of

noutrons in the mucleus of an atom

®  umils are anm * il has no unis

® i is reponied o (ke Pericdic Table s it is mol repormed on the Perdsc Table
& it is o morunl avempe mass ® i is o couned value, pot 5 pass

= it gam have a decimal value ® il is always a whole namber

5. The average abomic nvass of calcimm is 008 o, What ix probably its mosd abumsdan) isotope?

s Co-8 is probably ihe mos common soiope (1he averspe stomic mass s essally close o ihe mass number
of the most comnon isoope)

. What are two possible lsoiopes of néckel? N - 88, Ni- 30, 8- &0 (any of these ane possible)

7. How many meatrons are found in one atom of cach: _--"'ﬁl. u S .-"'.-'A.;r. -:-:'-llt'. AL \.._-'“'lf ?

#Co  has (6 = 27) = 33 nevirons & Pb has (207 - 83) = 125 newirons

woSe  has (00 - 385 = &2 newtrons o AL has (210 - 83) = 123 nowirons

o Ag has (1R - 47} = 61 neutrons U has (23 - 930 = 146 newirons

CALCULATING AVERAGE ATOMIC MASS WORKSHEET ANSWER KEY IS AN ESSENTIAL TOPIC FOR STUDENTS STUDYING CHEMISTRY,
AS IT HELPS THEM UNDERSTAND HOW TO DETERMINE THE AVERAGE MASS OF AN ELEMENT'S ISOTOPES BASED ON THEIR RELATIVE
ABUNDANCES. THIS CONCEPT IS FUNDAMENTAL IN CHEMISTRY BECAUSE IT ALLOWS FOR THE ACCURATE REPRESENTATION OF AN
ELEMENT'S MASS IN SCIENTIFIC CALCULATIONS AND CHEMICAL EQUATIONS. THE AVERAGE ATOMIC MASS IS NOT SIMPLY AN
AVERAGE OF THE MASS NUMBERS OF ISOTOPES BUT A WEIGHTED AVERAGE THAT TAKES INTO ACCOUNT BOTH THE MASS AND THE
RELATIVE ABUNDANCE OF EACH ISOTOPE.

IN THIS ARTICLE, WE WILL EXPLORE THE CONCEPT OF AVERAGE ATOMIC MASS, HOW TO CALCULATE IT USING WORKSHEETS, AND
PROVIDE AN ANS\WER KEY FOR COMMON EXERCISES. ADDITIONALLY, WE WILL DISCUSS THE SIGNIFICANCE OF AVERAGE ATOMIC
MASS IN REAL-WORLD APPLICATIONS AND HOW IT RELATES TO THE PERIODIC TABLE.



UNDERSTANDING AVERAGE ATOMIC MASS

AVERAGE ATOMIC MASS, OFTEN EXPRESSED IN ATOMIC MASS UNITS (AMU)/ IS THE WEIGHTED AVERAGE OF THE MASSES OF AN
ELEMENT'S NATURALLY OCCURRING ISOTOPES. |SOTOPES ARE VARIANTS OF A CHEMICAL ELEMENT THAT CONTAIN THE SAME
NUMBER OF PROTONS BUT DIFFERENT NUMBERS OF NEUTRONS. THIS DIFFERENCE IN NEUTRON COUNT RESULTS IN DIFFERENT MASS
NUMBERS.

THe FOrRMULA FOR AVERAGE ATOMIC MASS

THE AVERAGE ATOMIC MASS CAN BE CALCULATED USING THE FOLLOWING FORMULA!

\l

\TexT{AVErRAGE AToMic Mass]} = \sum ( \TexT{IsoTore Mass} \TiMes \ TExT{RELATIVE ABUNDANCE} )

\]

\X/HERE:

- [soToPE MASS IS THE MASS OF A PARTICULAR ISOTOPE.

- RELATIVE ABUNDANCE IS THE FRACTION OF THAT ISOTOPE RELATIVE TO ALL ISOTOPES OF THAT ELEMENT, EXPRESSED AS A
DECIMAL.

CALCULATING AVERAGE AToMIC MAss: STep-BY-STeP GUIDE

CALCULATING AVERAGE ATOMIC MASS INVOLVES SEVERAL STEPS. HERE’S A COMPREHENSIVE GUIDE ON HOW TO PERFORM THESE
CALCULATIONS!

STeP 1: IDENTIFY ISOTOPES

THE FIRST STEP IS TO IDENTIFY THE ISOTOPES OF THE ELEMENT YOU ARE EXAMINING. FOR EXAMPLE, CONSIDER CARBON, WHICH
HAS TwO STABLE IsoTopPes: Cargon- 12 (12C) anp Careon-13 (13C).

STEP 2: GATHER IsOoTOPE MASSES AND ABUNDANCES

NEXT, YOU WILL NEED THE MASSES OF THESE ISOTOPES AND THEIR RELATIVE ABUNDANCES. FOR CARBON:
- CARBON-12: MAass = 12.000 AMU, ABUNDANCE = 98.899%,
- CARBON- 13: MAass = 13.003 aMu, ABUNDANCE = 1.119%

CONVERT THE RELATIVE ABUNDANCES FROM PERCENTAGES TO DECIMALS:
- CarBON-12:0.9889
- CarBoN-13:0.0111

STEP 3: APPLY THE AVERAGE ATOMIC MASS FORMULA

USING THE GATHERED DATA, SUBSTITUTE THE VALUES INTO THE AVERAGE ATOMIC MASS FORMULA!

\[
\TexT{Averace ATomMic Mass} = (12.000 \, \Text{amu} \TiMes 0.9889) + (13.003 \, \TexT{amu} \TIMeS
0.0111)



\]

CALCULATING THIS GIVES:

\l
=11.8668 +0.1443

\]

\[
=12.0117\, \text{amu}

\]

THUS, THE AVERAGE ATOMIC MASS OF CARBON IS APPROXIMATELY 12.011 AMu.

SAMPLE PROBLEMS FOR PRACTICE

To BETTER GRASP THE CONCEPT OF CALCULATING AVERAGE ATOMIC MASS, LET’S LOOK AT SOME PRACTICE PROBLEMS.

ProBLEM 1: CHLORINE ISOTOPES

CHLORINE HAS TWO MAIN ISOTOPES: CHLORINE-35 (35CL) anD CHLorINE-37 (37CL).
- IsoTopPe MAasSs oF CHLORINE-35 = 34.968 amMu (ABUNDANCE = 75.76%)
- IsoToPe MAass oF CHLORINE-37 = 36.966 amMu (ABUNDANCE = 24.249,)

CALCULATE THE AVERAGE ATOMIC MASS OF CHLORINE.

ProBLEM 2: OXYGEN ISOTOPES

OXYGEN CONSISTS MAINLY OF THREE ISOTOPES: OxYGEN-16 (1°O), Oxvaen-17 (7O), anp Oxvaen-18 (0).
- IsoToPE Mass oF O = 15.995 amu (ABUNDANCE = 99.76%)
- IsoTore Mass oF VO = 16.999 amu (aBunpance = 0.038%)
- IsoToPe Mass oF 8O = 17.999 amu (aBunpance = 0.204%,)

CALCULATE THE AVERAGE ATOMIC MASS OF OXYGEN.

ANSWER KEY FOR SAMPLE PROBLEMS

NO\X/, LET’'S PROVIDE THE ANSWER KEY FOR THE PROBLEMS PRESENTED ABOVE.

ANSWER TO PrOBLEM 1: CHLORINE ISOTOPES

1. CONVERT PERCENTAGES TO DECIMALS:
- CHLorINE-35: 0.7576
- CHLorINE-37:0.2424

2. APPLY THE AVERAGE ATOMIC MASS FORMULA:

\[
\TexT{AveraGE AToMICc Mass} = (34.968 \TiMes 0.7576) + (36.966 \TiMes 0.2424)

\]



\[

=26.5061+8.97

\]

\[

=35.4761\, \text{amu}
\]

THUS, THE AVERAGE ATOMIC MASS OF CHLORINE IS APPROXIMATELY 35.47 6 AMU.

ANSWER TO PROBLEM 2: OXYGEN ISOTOPES

1. CONVERT PERCENTAGES TO DECIMALS:
- OXYGEN-16: 0.9976

- OxvyGen-17: 0.00038

- Oxvcen-18: 0.00204

2. APPLY THE AVERAGE ATOMIC MASS FORMULA!
\[

\TexT{AveraGE AToMICc Mass} = (15.995 \TiMes 0.9976) + (16.999 \1iMes 0.00038) + (17.999 \TiMes
0.00204)

\]

\[

= 159511+ 0.0065 +0.0367

\]

\[

= 15.9943 \, \text{amu}

\]

THUS, THE AVERAGE ATOMIC MASS OF OXYGEN IS APPROXIMATELY 15.994 amu.

SIGNIFICANCE OF AVERAGE AToMIC MASS IN CHEMISTRY

UNDERSTANDING AVERAGE ATOMIC MASS IS CRUCIAL FOR SEVERAL REASONS:

- CHEMICAL REACTIONS: |T ALLOWS CHEMISTS TO CALCULATE THE AMOUNTS OF SUBSTANCES INVOLVED IN CHEMICAL
REACTIONS, ENSURING THE CORRECT STOICHIOMETRIC RATIOS.

- MOLECULAR MASS: AVERAGE ATOMIC MASSES ARE USED TO CALCULATE THE MOLAR MASS OF COMPOUNDS, WHICH IS
ESSENTIAL FOR CONVERTING BETWEEN GRAMS AND MOLES.

- Periopic T ABLE: THE AVERAGE ATOMIC MASS OF ELEMENTS IS DISPLAYED ON THE PERIODIC TABLE, SERVING AS A REFERENCE
FOR SCIENTISTS AND STUDENTS ALIKE.

IN CONCLUSION, THE CONCEPT OF CALCULATING AVERAGE ATOMIC MASS \WORKSHEET ANSWER KEY IS A FUNDAMENTAL ASPECT
OF CHEMISTRY EDUCATION. BY MASTERING THE CALCULATION OF AVERAGE ATOMIC MASS, STUDENTS GAIN VALUABLE SKILLS
THAT WILL AID THEM IN VARIOUS SCIENTIFIC DISCIPLINES AND REAL-WORLD APPLICATIONS. W/ ITH PRACTICE AND
UNDERSTANDING, THE CALCULATION OF AVERAGE ATOMIC MASS CAN BECOME A STRAIGHTFORW ARD AND ESSENTIAL TASK IN THE
STUDY OF CHEMISTRY.

FREQUENTLY ASkeD QUESTIONS

WHAT IS AVERAGE ATOMIC MASS?

AVERAGE ATOMIC MASS IS THE WEIGHTED AVERAGE OF THE MASSES OF ALL THE ISOTOPES OF AN ELEMENT, TAKING INTO



ACCOUNT THEIR RELATIVE ABUNDANCE.

How DO YOU CALCULATE AVERAGE ATOMIC MASS?

ToO CALCULATE THE AVERAGE ATOMIC MASS, MULTIPLY THE MASS OF EACH ISOTOPE BY ITS RELATIVE ABUNDANCE (EXPRESSED
AS A DECIMAL)/ THEN SUM ALL THESE VALUES.

\WHY IS AVERAGE ATOMIC MASS USED INSTEAD OF THE MASS OF A SINGLE ISOTOPE?

AVERAGE ATOMIC MASS IS USED BECAUSE ELEMENTS OFTEN EXIST AS A MIXTURE OF ISOTOPES, AND IT PROVIDES A MORE
ACCURATE REPRESENTATION OF THE MASS OF AN ATOM IN NATURE.

\W/HAT INFORMATION IS TYPICALLY PROVIDED IN A CALCULATING AVERAGE ATOMIC
MASS WORKSHEET?

A WORKSHEET USUALLY PROVIDES THE ISOTOPES OF AN ELEMENT, THEIR RESPECTIVE MASSES, AND THEIR RELATIVE
ABUNDANCES, ALONG WITH SPACE TO PERFORM CALCULATIONS.

CAN THE AVERAGE ATOMIC MASS BE A DECIMAL NUMBER?

YES, THE AVERAGE ATOMIC MASS IS OFTEN A DECIMAL BECAUSE IT REFLECTS THE WEIGHTED AVERAGE OF DIFFERENT ISOTOPES,
WHICH MAY NOT ALL BE WHOLE NUMBERS.

\W/HAT IS AN EXAMPLE OF CALCULATING AVERAGE ATOMIC MASS?

FOR EXAMPLE, IF AN ELEMENT HAS TWO ISOTOPES WITH MASSES OF 10 AMU (10% ABUNDANCE) AND 11 aMu (90%
ABUNDANCE), THE AVERAGE ATOMIC MASS woulp e (10 0.10) + (11 0.90) = 10.9 amu.

How DOES THE AVERAGE ATOMIC MASS RELATE TO THE PERIODIC TABLE?

THE AVERAGE ATOMIC MASS LISTED IN THE PERIODIC TABLE IS TYPICALLY THE WEIGHTED AVERAGE OF ALL NATURALLY
OCCURRING ISOTOPES OF THAT ELEMENT.

\W/HAT CHALLENGES MIGHT STUDENTS FACE WHEN COMPLETING A WORKSHEET ON
AVERAGE ATOMIC MASS?

STUDENTS MAY STRUGGLE WITH UNDERSTANDING HOW TO CONVERT PERCENTAGES TO DECIMALS, PERFORMING THE WEIGHTED
CALCULATIONS, OR MISINTERPRETING THE DATA PROVIDED FOR ISOTOPES.
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