BOYLES LAW PROBLEMS ANSWER KEY

BoYLE'S LAW PROBLEMS ANSWER KEY IS AN ESSENTIAL RESOURCE FOR STUDENTS AND ENTHUSIASTS OF PHYSICS AND
CHEMISTRY, ESPECIALLY THOSE STUDYING GAS LAWS. BOYLE'S LAW STATES THAT THE PRESSURE OF A GAS IS INVERSELY
PROPORTIONAL TO ITS VOLUME WHEN THE TEMPERATURE IS HELD CONSTANT. THIS FUNDAMENTAL PRINCIPLE GOVERNS HOW
GASES BEHAVE UNDER VARIOUS CONDITIONS AND IS CRITICAL IN VARIOUS SCIENTIFIC AND PRACTICAL APPLICATIONS. IN THIS
ARTICLE, WE WILL DELVE INTO THE INTRICACIES OF BovLE's LA\X/, SOLVE SEVERAL PROBLEMS, AND PROVIDE AN ANSWER KEY
TO ENHANCE UNDERSTANDING.

UNDERSTANDING BOYLE's LAW

BoYLE's LAW IS MATHEMATICALLY EXPRESSED AS:
\[P_1\TMesV_1=P_2\1iMes V_2\]

W/ HERE:

-\(P_1\) = INITIAL PRESSURE
-\(V_1\) = INITIAL VOLUME
-\(P_2\) = FINAL PRESSURE
-\(V_2\) = FINAL VOLUME

THIS EQUATION HIGHLIGHTS THE INVERSE RELATIONSHIP BETWEEN PRESSURE AND VOLUME: AS THE VOLUME OF A GAS INCREASES,
THE PRESSURE DECREASES, PROVIDED THE TEMPERATURE REMAINS CONSTANT.

THE IMPORTANCE OF BoYLE's LAW

BoYLE'S LAW IS CRUCIAL FOR SEVERAL REASONS:

1. PRACTICAL APPLICATIONS: IT HAS APPLICATIONS IN VARIOUS FIELDS SUCH AS METEOROLOGY, ENGINEERING, AND
RESPIRATORY PHYSIOLOGY.

2. FOUNDATION FOR FURTHER STUDY: UNDERSTANDING BOYLE'S LAW LAYS THE GROUNDWORK FOR LEARNING ABOUT OTHER
GAS LAWS, SUCH AS CHARLES'S LAW AND AVOGADRO'S LAW.

3. REAL-W ORLD RELEVANCE: |T HELPS EXPLAIN EVERYDAY PHENOMENA, SUCH AS HOW SYRINGES WORK OR HOW LUNGS INFLATE
AND DEFLATE.

CoMMON PROBLEMS INVOLVING BoyLE's LAW

To UNDERSTAND BOYLE'S LAW BETTER, WE WILL EXPLORE SEVERAL COMMON PROBLEMS AND PROVIDE SOLUTIONS. BELow ARE
SOME TYPICAL SCENARIOS WHERE BOYLE'S LAW APPLIES:

ProBLEM 1: VoLUME CHANGE WITH PRESSURE

PROBLEM STATEMENT: A GAS OCCUPIES A VOLUME OF 5.0 L AT A PRESSURE OF 2.0 ATM. WHAT WILL BE THE VOLUME OF THE
GAS IF THE PRESSURE IS INCREASED TO 4.0 ATM?

- GIVEN:
-\(V_1=50\,L\)
-\(P_1=20\,atm\)
-\(P_2=4.0\,am\)



-Fino: \(V_2\)

SoLUTION:

UsING BovYLE's Law:
\[P_1\tMesV_1=P 2 \1iMes V_2\]
SUBSTITUTING THE KNOWN VALUES:

\[ 2.0 \1iMes 5.0 =4.0 \Times V_2 \]
\[10=4.0\1Mes V_2\]

Now, soLVve For \( V_2 \):
\[V_2=\rrac{103}{4.0}=2.5\,L\]

ANSWER: THE VOLUME OF THE GAS WILL BE 2.5 L.

ProBLEM 2: PRESSURE CHANGE WITH VOLUME

PROBLEM STATEMENT: A BALLOON HAS A VOLUME oF 2.0 L AT A PRESSURE OoF 1.0 ATM. IF THE VOLUME DECREASES TO 1.0
L, WHAT IS THE NEW PRESSUREP

- GIVEN:

-\(v_1=20\,LV)
-\(P_1=1.0\,aTmM\)
-\(v_2=10\,LV\)

- Fino: \(P_2\)

SOLUTION:

UsING BoYLE's Law:
\[P_1\tMesV_1=P_2\1iMes V_2\]
SUBSTITUTING THE KNOWN V ALUES:

\[ 1.0\1Mes 2.0=P_2 \1imes 1.0 \]
\[2.0=P_21]

ANSWER: THE NEW PRESSURE WILL BE 2.0 ATM.

ProBLEM 3: CALCULATING UNKNOWN PRESSURE AND V OLUME

PROBLEM STATEMENT: A GAS IS COMPRESSED FROM A VOLUME oF 10.0 L AT A PRESSURE OF 1.5 ATM TO A VOLUME oF 5.0
L. WHAT IS THE FINAL PRESSURE OF THE GAS?

- GIVEN:
-\(V_1=100\,L\)
-\(P_1=1.5\,atm\)
-\(V_2=5.0\,L\)



- Fino: \(P_2\)

SoLUTION:

UsING BovYLE's Law:

\[P_1\tMesV_1=P 2 \1iMes V_2\]
SUBSTITUTING THE KNOWN VALUES:

\[ 1.5\1Mes 10.0=P_2 \1iMes 5.0 \]

\[ 156.0=P_2 \1iMes 5.0 \]

Now, soLve For \(P_2 \):

\[P_2 =\rrAc{15.0}{5.0}=3.0\, aTm\]

ANSWER: THE FINAL PRESSURE WILL BE 3.0 ATM.

PROBLEM 4: REARRANGING BOYLE's LAW

PROBLEM STATEMENT: IF A GAS HAS A PRESSURE OF 0.5 ATM AND occupPies 20.0 L, WHAT VOLUME WILL IT OCCUPY AT A
PRESSURE OF 1.0 ATM?

- GIVEN:

-\(P_1=05\,atm\)
-\(V_1=200\,L\)
-\(P_2=1.0\,atm\)

-Fino: \(V_2\)

SOLUTION:

UsING BoYLE's LAW:
\[P_1\tMesV_1=P_2\1iMes V_2\]
SUBSTITUTING THE KNOWN VALUES:
\[0.5\1Mes 20.0 = 1.0 \TiMes V_2 \]
\[10.0=10\miMes V_2\]

Now, soLve For \( V_2 \):

\[V_2=100\,L\]

ANSWER: THE voLUME wiLL B 10.0 L.

ANSWER KEY SUMMARY

To SUMMARIZE, HERE’S THE ANSWER KEY FOR THE PROBLEMS DISCUSSED:

1. PROBLEM 1: VOLUME WHEN PRESSURE INCREASES TO 4.0 ATM- 2.5 L



2. ProBLEM 2: NEW PRESSURE WHEN VOLUME DECREASES TO 1.0 L - 2.0 ATM
3. PROBLEM 3: FINAL PRESSURE WHEN VOLUME IS COMPRESSED TO 5.0 L - 3.0 ATM
4. ProBLEM 4: VOLUME AT A PRESSURE OF 1.0 ATM - 10.0 L

CoNcCLUSION

UNDERSTANDING BOYLE'S LAW PROBLEMS ANSWER KEY IS CRUCIAL FOR MASTERING THE BEHAVIOR OF GASES. THE LAW'S
APPLICATION IN VARIOUS SCIENTIFIC AND REAL-WORLD SCENARIOS MAKES IT AN ESSENTIAL TOPIC IN PHYSICS AND CHEMISTRY
EDUCATION. BY PRACTICING PROBLEMS AND USING THE ANSWER KEY, STUDENTS CAN SOLIDIFY THEIR GRASP OF THIS IMPORTANT
PRINCIPLE AND DEVELOP THE ANALYTICAL SKILLS NEEDED TO SOLVE MORE COMPLEX GAS LAW PROBLEMS. WHETHER IN A
CLASSROOM SETTING OR FOR PERSONAL ENRICHMENT, MASTERING BovYLE'S LAW IS A STEPPING STONE TO A DEEPER
UNDERSTANDING OF THE PHYSICAL \WORLD.

FREQUENTLY AskeD QUESTIONS

WHAT IS BoYLE'S LAW AND HOW IS IT APPLIED IN GAS PROBLEMS?

BoYLE'S LAW STATES THAT THE PRESSURE OF A GAS IS INVERSELY PROPORTIONAL TO ITS VOLUME WHEN TEMPERATURE AND
THE NUMBER OF MOLES ARE HELD CONSTANT. |T IS APPLIED IN GAS PROBLEMS BY USING THE FORMULA P 1V 1 = P2V 2, WHeRre P
IS PRESSURE AND V IS VOLUME.

How DO YOU SOLVE A BOYLE'S LAW PROBLEM INVOLVING AN INITIAL VOLUME AND
PRESSURE?

To SOLVE A BOYLE'S LAW PROBLEM, REARRANGE THE FORMULA P 1V 1 = P2V 2 TO FIND THE UNKNOWN VARIABLE. FOR
EXAMPLE, IF YOU kNOow P 1,V 1, AND P2, YOU CAN FIND V2 BY REARRANGING THE EQUATION TO V2 =P 1V 1 /P2,

\WHAT UNITS ARE TYPICALLY USED IN BOoYLE'S LAW PROBLEMS?

INBOYLE'S LAW PROBLEMS, PRESSURE IS TYPICALLY MEASURED IN ATMOSPHERES (ATM) OR PASCALS (PA), AND VOLUME IS
MEASURED IN LITERS (L) Or cUBIC METERS (M®). IT'S IMPORTANT TO USE CONSISTENT UNITS WHEN SOLVING THE EQUATIONS.

CAN BoYLE's LAW BE APPLIED TO REAL-WORLD SCENARIOS, AND CAN YOU PROVIDE AN
EXAMPLE?

YES, BOYLE'S LAW CAN BE APPLIED TO REAL-WORLD SCENARIOS, SUCH AS IN A SYRINGE. \W/HEN THE PLUNGER IS PULLED BACK,
THE VOLUME OF GAS INCREASES, WHICH DECREASES THE PRESSURE INSIDE THE SYRINGE, ALLOWING THE GAS TO ENTER.

\WHAT ARE COMMON MISTAKES STUDENTS MAKE WHEN SOLVING BoYLE's LAW
PROBLEMS?

COMMON MISTAKES INCLUDE NOT CONVERTING UNITS PROPERLY, MISAPPLYING THE FORMULA, OR FAILING TO KEEP TEMPERATURE
CONSTANT. ADDITIONALLY, STUDENTS MAY CONFUSE THE RELATIONSHIP BETWEEN PRESSURE AND VOLUME, FORGETTING THAT
THEY ARE INVERSELY RELATED.
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