Chemistry Lab Moles Answer Key

Chapter % Review
1) What does stobchiometry mean? “meaturing elements
1) Before performing a stoichiometry problem, yvou must first do what with the chiemical equation?halance i
11 The coefficients in a chemical equation represent whar?moles
4) In a chemical equation, what relarionships are shown?molar rarics
5) Solve the following maole:mole conversions using this equation:
INaHCOs [ NayCOu + CO: + 0O
ab If 3.5 mobes of sodium bicarbonate are decomposed, how many moles of carbon dioxide ane
produced T

L5 maol NaHCO, x | mol OO 1.E mal CCb
2w MvaHey,

b 17 1.29 meobes of water are produced by the decomposd don of sodium bicarbonate, how mamy moles of
sodlium carhonate ane pn,'-;lm.'u.'d"

123 el HALY % | ] \'.n_l’ ¥ 1250 sl Byan )
1 mol H:A

¢ How many mokess of sodium bicarbonnte nre requinad to produce 19,5 moles of corbon dioxide?

LS i 00} 5 2 il NaHO: 9.0 medl MNaH{OCy
I el 00

) Ulse the equatbon in & 5 10 solve the following mass-mass conversions,
ap I given 105 grams of sodiom bicarbonate, how many grams of sodium carbonate can be produced?
LS g NaHOD: & |omol MaHCOy « 1 omed Mo OO0, x 10599 ¢ MaoC0), = 6.62 g NaL0
B4.00 g NaHOO, 2 mol NaHOD 1 med Ma 00
b) How many grams of sodivm bicarbonate would be regquired to produce 90 grams of water?

Q0 HO & _Imol H:O 5 2 mol NaHOO, o 84.00 ‘_‘\..HI (] 54 g NaHCOO
1802 g H0 | maol B0 1 maol WaHO

T3 What conversion factor { mole ratio) would you use o solve for moles of sulfur formed from sulfur dioxide in
Ehe reaction

Hl:}: -+ 5 & ()r

CHEMISTRY LAB MOLES ANSWER KEY IS AN ESSENTIAL RESOURCE FOR STUDENTS AND EDUCATORS ALIKE, ESPECIALLY IN THE
CONTEXT OF CHEMISTRY EXPERIMENTS AND CALCULATIONS. THE CONCEPT OF THE MOLE IS FOUNDATIONAL IN CHEMISTRY,
BRIDGING THE GAP BETWEEN THE MICROSCOPIC WORLD OF ATOMS AND MOLECULES AND THE MACROSCOPIC WORLD WE CAN
MEASURE AND OBSERVE. THIS ARTICLE WILL DELVE INTO THE SIGNIFICANCE OF MOLES IN CHEMISTRY, PROVIDE A COMPREHENSIVE
OVERVIEW OF HOW TO PERFORM MOLE CALCULATIONS, AND OFFER INSIGHTS INTO COMMON CHEMISTRY LAB EXPERIMENTS THAT
EMPLOY MOLES, ALONGSIDE ANSWER KEYS TO FACILITATE UNDERSTANDING.

UNDERSTANDING THE MOLE

\WHAT IS A MOLE?

A MOLE IS A UNIT IN THE INTERNATIONAL SYSTEM oF UNITS (SD THAT QUANTIFIES THE AMOUNT OF SUBSTANCE. ONE MOLE IS



DEFINED AS EXACTLY 6.022 x 1022 PARTICLES, WHICH CAN BE ATOMS, MOLECULES, IONS, OR OTHER ENTITIES. THIS NUMBER IS
KNOWN AS AVOGADRO'S NUMBER AND IS CRUCIAL FOR CONVERTING BETWEEN THE ATOMIC SCALE AND MACROSCOPIC
QUANTITIES.

WHY IS THE MOLE IMPORTANT?

THE MOLE IS IMPORTANT IN CHEMISTRY FOR SEVERAL REASONS:

- QUANTIFICATIONZ [T ALLOWS CHEMISTS TO COUNT ENTITIES AT THE ATOMIC OR MOLECULAR LEVEL USING MACROSCOPIC
MEASUREMENTS.

- STOICHIOMETRY: MOLES SIMPLIFY THE CALCULATION OF REACTANTS AND PRODUCTS IN CHEMICAL REACTIONS, MAKING IT
EASIER TO PREDICT OUTCOMES.

- CONCENTRATION AND SOLUTIONS: MOLARITY, A CONCENTRATION UNIT, IS DEFINED IN TERMS OF MOLES, ALLOWING FOR EASY
CALCULATIONS IN SOLUTION CHEMISTRY.

BAsic MoLE CALCULATIONS

UNDERSTANDING HOW TO PERFORM BASIC MOLE CALCULATIONS IS CRITICAL FOR ANY CHEMISTRY STUDENT. HERE ARE SOME
FUNDAMENTAL CONCEPTS!

CoNVERTING GRAMS TO MOLES

TO CONVERT GRAMS OF A SUBSTANCE TO MOLES, YOU CAN USE THE FORMULA!

\l

\TexT{MoLes} = \rrac{\TexT{Mass (c)}}{\TeExT{MoLAR Mass (Gc/mMoL)}}

\]

- STep 1: DETERMINE THE MOLAR MASS OF THE SUBSTANCE FROM THE PERIODIC TABLE.
- STEP 2: MEASURE THE MASS OF THE SUBSTANCE IN GRAMS.
- STep 3: DIVIDE THE MASS BY THE MOLAR MASS.

EXAMPLE: HOW MANY MOLES ARE IN 18 GRAMS oF WATER (H,O)?

1. MoLAR MASS oF H,O = 2(1.01) + 16.00 = 18.02 6/mMoL
2.MoLes = 18 ¢ / 18.02 c/MoL = 0.999 MoLes (APPROXIMATELY 1 MOLE)

CONVERTING MoLES To GRAMS

TO CONVERT MOLES BACK TO GRAMS, USE THE INVERSE OF THE PREVIOUS FORMULA!

\[
\TexT{Mass (6)} = \TexT{MoLes} \TiMes \TexT{MoLArR Mass (G/mMoL)}

\]

EXAMPLE: HOW MANY GRAMS ARE IN 2 MOLES OF CARBON DIOXIDE (COz)?

1. MoLAR MASs oF CO, = 12.01 + 2(16.00) = 44.01 6/moL
2.MAss = 2 MoLes X 44.01 /mMoL = 88.02



STOICHIOMETRY IN CHEMICAL REACTIONS

UsING MoLES IN BALANCED EQUATIONS

STOICHIOMETRY INVOLVES USING THE COEFFICIENTS FROM A BALANCED CHEMICAL EQUATION TO DETERMINE THE RELATIONSHIPS
BETWEEN REACTANTS AND PRODUCTS IN MOLES.

STEPS FOR STOICHIOMETRIC CALCULATIONS:

1. W/RITE AND BALANCE THE CHEMICAL EQUATION.

2. CONVERT KNOWN QUANTITIES TO MOLES.

3. USE THE MOLE RATIO FROM THE BALANCED EQUATION TO FIND THE UNKNOWN.
4. CONVERT MOLES BACK TO DESIRED UNITS, IF NECESSARY.

ExAMPLE: FOr THE REACTION \(2H_2 + O_ 2 \riGHTARROW 2H_20\), HOW MANY MOLES OF WATER CAN BE PRODUCED
FROM 3 MOLES OF HYDROGEN?

1. THE MOLE RATIO FROM THE BALANCED EQUATION IS 2 MOLES OF H, TO 2 MoLES oF H,O.
2. THEREFORE, 3 MOLES OF H, CAN PRODUCE 3 MOLES OF H,O.

CoMMON LABORATORY EXPERIMENTS INVOLVING MOLES

UNDERSTANDING HOW TO APPLY THE CONCEPT OF MOLES IS REINFORCED THROUGH VARIOUS LABORATORY EXPERIMENTS. BELOW
ARE SOME COMMON EXPERIMENTS AND THEIR CORRESPONDING ANSWER KEYS.

1. TITRATION

IN TITRATION EXPERIMENTS, CHEMISTS DETERMINE THE CONCENTRATION OF AN UNKNOWN SOLUTION BY REACTING IT WITH A
SOLUTION OF KNOWN CONCENTRATION. THE NUMBER OF MOLES OF THE REACTANTS CAN BE CALCULATED USING THE TITRATION
FORMULA!:

\[
M_1V_1=M_2V_2
\]

\WHere \(M\) RePRESENTS MOLARITY AND \(\V\) REPRESENTS VOLUME.
ExampLE: IF 25 ML ofF 0.1 MNAOH Is used To NEUTRALIZE 50 ML ofF HCL, FIND THE CONCENTRATION OF HCL.
1. MoLes oF NAOH = MoLARITY X VoLume = 0.1 moL/L x 0.025 L = 0.0025 MoLEs.

2. SINCE THE REACTION IS 1:1, MoLEs oF HCL = 0.0025 MoLEs.
3. ConcenTrATION of HCL = MoLes/Vorume = 0.0025 moLes / 0.050 L = 0.050 M.

2. GAs LAaws

EXPERIMENTS THAT MEASURE THE VOLUME OF GAS PRODUCED IN A REACTION CAN ALSO UTILIZE MOLES, PARTICULARLY WITH
THE IDEAL GAS LAW:

\[



PV =nRT
\]

WHere \(P\) I1s pressure, \(V\) 1s voLume, \(N\) i1s MoLEes, \(R\) is THE GAS CONSTANT, AND \(T\) IS TEMPERATURE.

EXAMPLE: IF 2 MOLES OF GAS ARE CONTAINED INA 10 L CONTAINER AT 273 K AND 1 ATM, CONFIRM THE SITUATION USING THE
IbEAL GAs LAaw.

1.\P = 1 \text{ aT™}\), \(V = 10 \mext{ L}\), \(T = 273 \71ex1{ K}\), anD \(R = 0.0821 \1ext{ L aATM/(K
MoL)}\).
2. ReARRANGING GIVES \(N = \FRAC{PVHRT} = \rrac{(1)(10)}(0.0821)(273)} = 0.446 \TexT{ moLes}\).

CoNcCLUSION

THE CHEMISTRY LAB MOLES ANSWER KEY SERVES AS AN INVALUABLE TOOL FOR BOTH STUDENTS AND EDUCATORS IN
UNDERSTANDING THE PRACTICAL APPLICATIONS OF THE MOLE CONCEPT IN CHEMICAL REACTIONS. MASTERING MOLE
CALCULATIONS IS VITAL FOR SUCCESS IN CHEMISTRY, AS IT LAYS THE GROUNDWORK FOR MORE COMPLEX TOPICS SUCH AS
STOICHIOMETRY, GAS LAWS, AND SOLUTION CHEMISTRY. BY ENGAGING WITH HANDS-ON EXPERIMENTS AND UTILIZING ANSWER
KEYS, STUDENTS CAN ENHANCE THEIR COMPREHENSION AND APPLICATION OF THESE FUNDAMENTAL PRINCIPLES, PREPARING THEM
FOR FUTURE STUDIES IN CHEMISTRY AND RELATED FIELDS. THROUGH PRACTICE AND ENGAGEMENT WITH THE MATERIAL, THE
CONCEPT OF MOLES WILL BECOME A POWERFUL ALLY IN THE EXPLORATION OF CHEMICAL SCIENCE.

FREQUENTLY AskeD QUESTIONS

\W/HAT IS THE MOLE CONCEPT IN CHEMISTRY?

THE MOLE CONCEPT IS A FUNDAMENTAL PRINCIPLE IN CHEMISTRY THAT RELATES THE AMOUNT OF SUBSTANCE TO THE NUMBER OF
PARTICLES, SUCH AS ATOMS OR MOLECULES, PRESENT IN THAT SUBSTANCE. ONE MOLE CONTAINS APPROXIMATELY 6.022 x
10723 ENTITIES.

How Do YOU CALCULATE THE NUMBER OF MOLES IN A GIVEN MASS OF SUBSTANCE?

TO CALCULATE THE NUMBER OF MOLES, USE THE FORMULA: MOLES = MASS (G) / MOLAR MASS (G/MOL). YOU NEED TO KNOW
THE MASS OF THE SUBSTANCE AND ITS MOLAR MASS TO PERFORM THIS CALCULATION.

WHAT IS THE PURPOSE OF USING MOLES IN STOICHIOMETRY?

MOLES ARE USED IN STOICHIOMETRY TO RELATE THE REACTANTS AND PRODUCTS IN A CHEMICAL REACTION. THEY PROVIDE A
WAY TO CONVERT BETWEEN MASS, VOLUME, AND THE NUMBER OF PARTICLES, ALLOWING CHEMISTS TO PREDICT THE AMOUNTS
OF SUBSTANCES CONSUMED AND PRODUCED.

How CAN YOU DETERMINE THE MOLAR MASS OF A COMPOUND?

THE MOLAR MASS OF A COMPOUND CAN BE DETERMINED BY SUMMING THE ATOMIC MASSES OF ALL THE ATOMS IN ITS MOLECULAR
FORMULA, TYPICALLY FOUND ON THE PERIODIC TABLE, EXPRESSED IN GRAMS PER MOLE (G/MOL).

\W/HAT IS A MOLE RATIO IN A CHEMICAL REACTION?

A MOLE RATIO IS THE RATIO OF THE COEFFICIENTS OF TWO SUBSTANCES IN A BALANCED CHEMICAL EQUATION, WHICH INDICATES
THE PROPORTION IN WHICH THE SUBSTANCES REACT OR ARE PRODUCED.



W/HAT IS THE RELATIONSHIP BETWEEN MOLES AND VOLUME IN GASES?

AT STANDARD TEMPERATURE AND PRESSURE (STP), ONE MOLE OF AN IDEAL GAS OCCUPIES 22.4 LITERS. THIS RELATIONSHIP
ALLOWS FOR THE CONVERSION BETWEEN MOLES AND VOLUME WHEN DEALING WITH GASES.

How Do YOU PERFORM A DILUTION CALCULATION USING MOLES?

ToO PERFORM A DILUTION CALCULATION, USE THE FORMULA: C TV 1 = C2V2, wHere C1 AND C2 ARE THE CONCENTRATIONS
(IN MOLES PER LITER) OF THE STOCK SOLUTION AND THE DILUTED SOLUTION, RESPECTIVELY, AND V' 1 AND V2 ARE THEIR
CORRESPONDING VOLUMES.

\WHAT IS THE SIGNIFICANCE OF THE AVOGADRO'S NUMBER IN CHEMISTRY?

AVOGADRO'S NUMBER, APPROXIMATELY 6.022 x 10™23, IS SIGNIFICANT BECAUSE IT DEFINES THE NUMBER OF PARTICLES IN
ONE MOLE OF A SUBSTANCE, ALLOWING CHEMISTS TO CONVERT BETWEEN THE MACROSCOPIC SCALE AND THE MOLECULAR SCALE.

How DO YOU FIND THE EMPIRICAL FORMULA FROM MOLES?

To FIND THE EMPIRICAL FORMULA, CONVERT THE NUMBER OF MOLES OF EACH ELEMENT IN A COMPOUND TO THE SMALLEST WHOLE
NUMBER RATIO BY DIVIDING EACH MOLE VALUE BY THE SMALLEST NUMBER OF MOLES PRESENT.
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