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1986D.

THe TeMPERATURE OF AN ExaMpLE OF CH4 Gas (10.34a) IN A 50.0L VesseL AT 1.33aTMIs___ A. 984B.-195C.
195D.

UNDERSTANDING THE PROBLEM: DETERMINING THE TEMPERATURE oF CH, GAS

IN THIS ARTICLE, WE WILL EXPLORE HOW TO DETERMINE THE TEMPERATURE OF A SAMPLE OF METHANE (CH,) GAS, GIVEN
SPECIFIC PARAMETERS. THE PROBLEM STATES THAT 10.34 GRAMS oF CH, ARE CONTAINED WITHIN A 50.0-LITER VESSEL AT A
PRESSURE OF 1.33 ATMOSPHERES. THE GOAL IS TO FIND THE TEMPERATURE OF THIS GAS, CHOOSING FROM THE OPTIONS:
984°C,-195°C, 195°C, orR ANOTHER VALUE.

THIS KIND OF PROBLEM IS TYPICAL IN CHEMISTRY, ESPECIALLY IN THE CONTEXT OF THE IDEAL GAS LAW, WHICH RELATES

PRESSURE, VOLUME, TEMPERATURE, AND AMOUNT OF GAS. UNDERSTANDING HOW TO APPLY THE IDEAL GAS LAW ALLOWS US
TO SOLVE FOR THE UNKNOWN, WHICH IN THIS CASE IS THE TEMPERATURE.

THE SIGNIFICANCE OF THE IDEAL GAS LAaw

THE IDEAL GAS LAW IS A FUNDAMENTAL EQUATION IN CHEMISTRY THAT DESCRIBES THE BEHAVIOR OF GASES UNDER VARIOUS
CONDITIONS:

\[PV =nNRT \]

¥/ HERE:

- P = pressure (ATM)

-V = vorume (L)

- N = NUMBER OF MOLES OF GAS

- R = ipeaL Gas consTANT (0.0821 L-aTM/(MoL'K))

- T = TeMPerAaTURE (KELVIN)

BY REARRANGING THE IDEAL GAS LAW, WE CAN SOLVE FOR THE TEMPERATURE:

\[ T = \rrac{PV3}{NR}\]

APPLYING THIS LAW TO OUR PROBLEM REQUIRES CALCULATING THE NUMBER OF MOLES OF CH,, THEN SUBSTITUTING ALL KNOWN
VALUES TOFIND T.

STEP-BY-STEP SOLUTION TO FIND THE TEMPERATURE OF CH,
1. CALCULATING THE MoLEs oF CH,

GIVEN MASS oF CH,:

\[ \TexT{Mass} = 10.34\ G \]

THE MOLAR MASS of METHANE (CH,):

- Careon (C): 12.01 ¢/mMoL



- Hyprogen (H): 1.008 6/moL

\[ \TexT{MoLAr Mass oF CH} 4 =12.01+ (4 \TiMes 1.008) = 12.01 + 4.032 = 16.042\ 6/moL \]
NUMBER OF MOLES:

\[n = \rRAc{\TexT{MAsS}}{\TeEXT{MoLAR MASS}} = \FRAC{ 10.34\ ,6}{ 16.042\ 6/moL} \ApprOX 0.6448\ moL \]
2. APPLYING THE IDEAL GAS LAW

Now, USING THE KNOWN VALUES:

-P=133AmM™

-V =500L

-N=(0.6448 moL

-R=0.0821 L'aT™/(MoLK)

CALCULATE T:

\[ T = \rrAc{PV}{NR} = \FrRAc{(1.33\,aT™)(50.0\,L)}{(0.6448\ MoL)(0.0821\,L-aT™/(MoLK))} \]
NUMERATOR:

\[ 1.33 \1imMes 50.0 = 66.5 \]

DENOMINATOR:

\[ 0.6448 \TiMes 0.0821 \approx 0.05294 \]

THEREFORE,

\[ T \aprprox \FrRAC{66.53{0.05294} \approx 1256\ K \]

3. CONVERTING KELVIN To CELSIUS

TO EXPRESS THE TEMPERATURE IN CELSIUS:

\[T_{°C}=T_{K}-273.15\]

\[ T_{°C} \approx 1256 - 273.15 \approx 983\ °C\]

INTERPRETING THE RESULTS AND MATCHING WITH MULTIPLE CHOICE OPTIONS

THE CALCULATED TEMPERATURE IS APPROXIMATELY 983°C, WHICH CLOSELY MATCHES OPTION A: 984°C. THIS MAKES SENSE
CONSIDERING ROUNDING DURING CALCULATIONS AND THE TYPICAL APPROACH IN CHEMISTRY PROBLEMS.

THEREFORE, THE CORRECT ANSWER IS A: 984°C.

ADDITIONAL CONTEXT: UNDERSTANDING GAS BEHAVIOR AT EXTREME TEMPERATURES

THE TEMPERATURE OF A GAS HAS SIGNIFICANT IMPLICATIONS ON ITS PHYSICAL PROPERTIES AND BEHAVIOR:

- HigH TEMPERATURES (LIKE ~984°C) CAUSE GAS PARTICLES TO MOVE RAPIDLY, INCREASING PRESSURE IF VOLUME IS

CONSTANT.
- EXTREMELY LOW TEMPERATURES (LIKE -1 95°C) ARE CLOSE TO THE LIQUEFACTION POINT OF MANY GASES, INCLUDING



METHANE, WHICH LIQUEFIES AT AROUND - 16 1.5°C UNDER ATMOSPHERIC PRESSURE.

IN THIS PROBLEM, THE HIGH CALCULATED TEMPERATURE (~984°C) INDICATES THAT THE GAS, IF HEATED TO THIS
TEMPERATURE, WOULD BE IN A HIGHLY ENERGETIC STATE, WELL ABOVE THE LIQUEFACTION POINT, AND WOULD REMAIN IN THE
GASEOUS PHASE.

PrACTICAL APPLICATIONS OF SUCH CALCULATIONS
(UNDERSTANDING THE TEMPERATURE OF GASES UNDER SPECIFIC CONDITIONS IS CRUCIAL IN VARIOUS FIELDS:

- INDUSTRIAL PROCESSES: CONTROLLING THE TEMPERATURE OF METHANE IN REACTORS OR PIPELINES.
- ENVIRONMENTAL SCIENCE: MODELING METHANE EMISSIONS AND THEIR BEHAVIOR IN THE ATMOSPHERE.
- ENERGY PRODUCTION: OPTIMIZING PROCESSES LIKE NATURAL GAS LIQUEFACTION AND STORAGE.

SUMMARY OF KEY STEPS TO SoLVE SIMILAR GAS LAW PROBLEMS

1. IDENTIFY KNOWN VARIABLES: PRESSURE, VOLUME, MASS OF GAS.

2. CALCULATE MOLES OF GAS: USING MOLAR MASS.

3. APPLY THE IDEAL GAS LAW: \( PV =nRT \).

4. SoLve For TEMPERATURE: \( T = \rrac{PV}{NnR]} \).

5. CONVERT UNITS APPROPRIATELY: KELVIN TO CELSIUS OR FAHRENHEIT.

6. COMPARE THE CALCULATED TEMPERATURE WITH MULTIPLE-CHOICE OPTIONS.

FINAL REMARKS

THIS PROBLEM EXEMPLIFIES THE IMPORTANCE OF THE IDEAL GAS LAW IN CHEMISTRY, ESPECIALLY WHEN DEALING WITH REAL-
WORLD SCENARIOS INVOLVING GASES LIKE METHANE. BY CAREFULLY CALCULATING THE NUMBER OF MOLES AND APPLYING THE
LAW, WE DETERMINED THAT THE TEMPERATURE OF 10.34G oF CH, IN A 50.0L vesseL AT 1.33ATM IS APPROXIMATELY
984°C, CONFIRMING OPTION A AS THE CORRECT ANSWER.

UNDERSTANDING THESE CONCEPTS ENHANCES YOUR ABILITY TO ANALYZE VARIOUS CHEMICAL AND PHYSICAL SYSTEMS, MAKING
YOU BETTER EQUIPPED FOR ACADEMIC EXAMS, LABORATORY WORK, AND INDUSTRY APPLICATIONS.

Keyworps For SEO OPTIMIZATION

- IDEAL GAS LAW CALCULATION

- MeTHANE (CH,) GAS TEMPERATURE

- GAS LAW PROBLEMS SOLVING

- MOLES OF METHANE CALCULATION

- GAS BEHAVIOR AT HIGH TEMPERATURE

- CHEMISTRY PROBLEM EXAMPLES

- GAS PROPERTIES AT DIFFERENT TEMPERATURES
- THERMODYNAMICS OF GASES

- PHYSICAL PROPERTIES OF METHANE

- GAS LAW EQUATIONS AND APPLICATIONS

BY MASTERING THESE CONCEPTS AND CALCULATION TECHNIQUES, STUDENTS AND PROFESSIONALS CAN CONFIDENTLY APPROACH
PROBLEMS INVOLVING GASES AND THEIR THERMODYNAMIC PROPERTIES.



FREQUENTLY AskeD QUESTIONS

WHAT IS THE APPROXIMATE TEMPERATURE OoF 10.34 6 oF CH4 cas INA 50.0 L
VESSEL AT 1.33 ATM?

THE TEMPERATURE IS APPROXIMATELY - 195°C (OpTION B).

W/HICH GAS LAW IS USED TO DETERMINE THE TEMPERATURE OF CH4 IN THIS SCENARIO?

THe IpeaL Gas Law (PV = NRT) IS USED TO CALCULATE THE TEMPERATURE.

How Do You CALCULATE THE MOLES oF CH4 GIVEN ITS MASS?

Divipe THE MASS ofF CH4 (10.34 G) BY ITS MOLAR MASS (16.04 G/MOL), RESULTING IN APPROXIMATELY 0.644 MoL.

\WHAT IS THE VALUE OF THE IDEAL GAS CONSTANT R IN APPROPRIATE UNITS FOR THIS
CALCULATION?

R=0.0821 L-atm/(MoLK).

\WHAT IS THE FORMULA TO FIND THE TEMPERATURE T IN KELVIN FOR THIS PROBLEM?
T=(CPV)/(R).

\WHAT IS THE SIGNIFICANCE OF THE TEMPERATURE VALUE BEING NEGATIVE CELSIUS IN
THIS CONTEXT?

NEGATIVE CELSIUS INDICATES A TEMPERATURE BELOW FREEZING POINT, WHICH IS CONSISTENT WITH THE CALCULATED VALUE OF
APPROXIMATELY - 195°C.

\W/HY IS THE ANSWER OPTION B (- 195°C) CONSIDERED CORRECT FOR THIS PROBLEM?

BECAUSE THE CALCULATIONS BASED ON IDEAL GAS LAW YIELD A TEMPERATURE CLOSE TO - | 950C1 MATCHING OPTION B AS
THE CORRECT CHOICE.

ADDITIONAL RESOURCES

MeTHANE (CH,) TEMPERATURE ANALYSIS IN A CONTROLLED ENVIRONMENT: AN EXPERT REVIEW

UNDERSTANDING THE BEHAVIOR OF GASES UNDER SPECIFIC CONDITIONS IS FUNDAMENTAL TO CHEMISTRY, ENVIRONMENTAL
SCIENCE, AND ENGINEERING APPLICATIONS. AMONG THE SIMPLEST HYDROCARBON GASES, METHANE (CH,) SERVES AS A KEY
COMPONENT IN NATURAL GAS, A SIGNIFICANT ENERGY SOURCE. THIS ARTICLE EXPLORES THE TEMPERATURE OF A SAMPLE OF
METHANE GAS—SPECIFICALLY 10.34 GrRAMS—IN A 50.0-LITER VESSEL AT A PRESSURE OF 1.33 ATMOSPHERES. WE WILL
ANALYZE THE PROBLEM USING THE IDEAL GAS LAW, DISCUSS THE IMPLICATIONS OF THE CALCULATIONS, AND PROVIDE A
COMPREHENSIVE UNDERSTANDING OF GAS BEHAVIOR UNDER THESE CONDITIONS.



INTRODUCTION TO THE PROBLEM

THE CORE QUESTION REVOLVES AROUND DETERMINING THE TEMPERATURE OF A METHANE GAS SAMPLE WHEN PROVIDED WITH
SPECIFIC PARAMETERS:

- Mass oF CH,: 10.34 G
- VOoLUME oF THE VesseL: 50.0 L
- Pressure: 1.33 ATM

THE OPTIONS FOR THE TEMPERATURE ARE GIVEN AS:

A. 984K

B.-195°C

C. 195K

D. (UNSPECIFIED OR MISSING IN THE PROMPT)

GIVEN THAT THE OPTIONS INCLUDE A NEGATIVE CELSIUS TEMPERATURE AND A HIGH KELVIN TEMPERATURE, THE PROBLEM'S GOAL
IS TO IDENTIFY THE CORRECT TEMPERATURE BASED ON THE DATA.

FUNDAMENTAL PRINCIPLES AND TOOLS

THE IDeAL GAS LAW

THE IDEAL GAS LAW IS THE PRIMARY EQUATION USED TO RELATE THE PHYSICAL STATE VARIABLES OF A GAS:
\[PV =nRT \]
\¥/HERE:

-\(P\) = pressure (ATM)

-\(V\) = vorume (L)

-\(N\) = NUMBER OF MoLEs (MoL)

-\(R\) = peaL Gas consTANT = 0.082057 L-aTM/(MoLK)
-\(T\) = TemperaTURE (K)

THIS LAW ASSUMES GASES BEHAVE IDEALLY, WHICH IS TYPICALLY VALID AT MODERATE PRESSURES AND TEMPERATURES NOT
APPROACHING ABSOLUTE ZERO.

CALCULATING MOLES oF METHANE

To FIND THE TEMPERATURE, WE FIRST NEED TO DETERMINE THE NUMBER OF MOLES OF METHANE IN THE SAMPLE:

\l

N = \rRAC{\TexT{MASS}}{\TEXT{MOLAR MASS OF CH,}}

\]

THE MOLAR MASS OF METHANE (CH,):

\[
\TexT{C} = 12.01\, \tex7{c/moL} \\



\TexT{H} = 1.008\, \Text{c/moL} \\
\texT{ToTtaL}=12.01 + (4 \TiMes 1.008) = 12.01 + 4.032 = 16.042\, \Tex1{c/moL}
\]

CaLcuLaTing \(N V)

\[
N =\FrRac{10.34\, \Tex1{c}}{16.042\, \texTt{c/MoL}} \approx 0.644\, \TexT{moL}

\]

STeEP-BY-STEP CALCULATION OF TEMPERATURE

APPLYING THE IDEAL GAS LAW

REARRANGED FOR TEMPERATURE:

\[

T = \rRAc{PV}{rnR}

\]

PLUGGING IN KNOWN VALUES:

\[

T = \rrac{(1.33\, \texT{aT™}) \TiMes (50.0\, \texT{L})}0.644\, \text{moL} \TiMes 0.082057\,
\texT{L-aTM/(MoLK)}}

\]

CALCULATING NUMERATOR:

\[

1.33 \1iMes 50.0 = 66.5\, \Text{L-aTM}

\]

CALCULATING DENOMINATOR:

\[

0.644 \1iMes 0.082057 \approx 0.05288\, \TexT{L-AT™/(MoL'K)}
\]

FINALLY:

\[

T = \rrac{66.5}{0.05288} \aprrox 1257\, \TexT{K}

\]

INTERPRETING THE RESULTS

THE CALCULATED TEMPERATURE IS APPROXIMATELY 1257 KELVIN, WHICH IS SIGNIFICANTLY HIGHER THAN ANY OF THE OPTIONS



PROVIDED. THIS DISCREPANCY SUGGESTS SEVERAL CONSIDERATIONS:

- POTENTIAL ERRORS IN THE PROBLEM STATEMENT OR OPTIONS
- THE POSSIBILITY THAT THE OPTIONS ARE MEANT TO TEST UNDERSTANDING OF TEMPERATURE CONVERSIONS
- A DIFFERENT INTERPRETATION, PERHAPS INVOLVING THE GAS'S TEMPERATURE IN CELSIUS OR FAHRENHEIT

GIVEN THE OPTIONS:

-A. 984K
-B.-195°C

-C. 195K

- D. (UNSPECIFIED)

OUR CALCULATED TEMPERATURE (1257 K) DOES NOT MATCH EXACTLY BUT IS CLOSER THAN THE OPTIONS SUGGEST.

CoNVERTING AND COMPARING TEMPERATURES

LET'S CONVERT THE CALCULATED KELVIN TEMPERATURE INTO CELSIUS AND FAHRENHEIT:

- CELSIUS:

\[
T(°C)=T(K) - 273.16 = 1257 - 273.15 \approx 983.85°C

\]

- FAHRENHEIT:

\[
T(°F) = (T(°C) \TiMes 1.8) + 32 \approx (983.85 \TiMes 1.8) + 32 \approx 177 1.93 + 32 \arrrox 1803.93°F

\]

THIS CONFIRMS AN EXTREMELY HIGH TEMPERATURE, CONSISTENT WITH THE HIGH KELVIN VALUE.

ANALYZING THE OPTIONS IN CONTEXT

SINCE THE OPTIONS INCLUDE:

- A. 984 K: VERY CLOSE TO OUR CALCULATED 1257 K, BUT STILL NOTABLY LOWER.

- B. -195°C: CORRESPONDS TO THE BOILING POINT OF METHANE AT ATMOSPHERIC PRESSURE, BUT NEGATIVE CELSIUS IS
INCONSISTENT WITH OUR HIGH-TEMPERATURE CALCULATION.

- C. 195 K: SIGNIFICANTLY LOWER THAN OUR CALCULATION.

- D.: NOT SPECIFIED, BUT PERHAPS INTENDED AS A DISTRACTOR OR AN INCOMPLETE OPTION.

GIVEN THE CALCULATIONS:
- THE TEMPERATURE IS DEFINITELY ABOVE ROOM TEMPERATURE ("‘298 K)

- |T°S NOWHERE NEAR =~ 195°C (WHICH IS ROUGHLY ~3 19°F), THE BOILING POINT OF METHANE.
- THE MOST PLAUSIBLE ANSWER AMONG THE OPTIONS, CONSIDERING THE APPROXIMATE CALCULATIONS, IS A. 984 K.



IMPLICATIONS AND REAL-\W/ ORLD APPLICATIONS

UNDERSTANDING GAS TEMPERATURES IN PRACTICAL CONTEXTS
THE TEMPERATURE OF GASES LIKE METHANE UNDER CONTROLLED CONDITIONS INFORMS VARIOUS APPLICATIONS:

- ENERGY PRODUCTION: ACCURATE TEMPERATURE CALCULATIONS ARE VITAL FOR COMBUSTION EFFICIENCY AND SAFETY.

- ENVIRONMENTAL MONITORING: METHANE’S ROLE AS A GREENHOUSE GAS DEPENDS ON ITS STATE AND TEMPERATURE IN NATURAL
RESERVOIRS.

- INDUSTRIAL STORAGE: ENSURING THE INTEGRITY OF STORAGE VESSELS REQUIRES KNOWLEDGE OF GAS BEHAVIOR AT DIFFERENT
TEMPERATURES AND PRESSURES.

LIMITATIONS OF THE IDEAL GAS LAW

W/HILE THE IDEAL GAS LAW PROVIDES VALUABLE ESTIMATIONS, REAL GASES EXHIBIT DEVIATIONS, ESPECIALLY AT HIGH
PRESSURES OR LOW TEMPERATURES. METHANE, BEING A SMALL, NON-POLAR MOLECULE, BEHAVES APPROXIMATELY IDEALLY IN
MANY CONDITIONS, BUT CORRECTIONS MAY BE NECESSARY FOR PRECISE CALCULATIONS.

CONCLUSION

BASED ON THE DETAILED CALCULATIONS AND ANALYSES, THE TEMPERATURE OF 10.34 G oF METHANE WITHIN A 50.0 L VESSEL
AT 1.33 ATM PRESSURE IS APPROXIMATELY 1257 K. CONVERTING THIS TO CELSIUS YIELDS ABOUT 984°C, ALIGNING
CLOSELY WITH oPTION A (984 K). \WHILE THE OPTIONS PRESENTED MIGHT SEEM INCONSISTENT AT FIRST GLANCE, THE MOST
ACCURATE CHOICE BASED ON THE CALCULATIONS IS A. 984 K.

FINAL THOUGHTS:

THIS EXERCISE UNDERSCORES THE IMPORTANCE OF UNDERSTANDING FUNDAMENTAL PRINCIPLES LIKE THE IDEAL GAS LAW, MOLAR
MASS CALCULATIONS, AND TEMPERATURE CONVERSIONS. |T ALSO HIGHLIGHTS THE NECESSITY OF CRITICALLY EVALUATING
MULTIPLE-CHOICE OPTIONS AND PERFORMING THOROUGH CALCULATIONS TO ARRIVE AT THE MOST LOGICAL CONCLUSION.

DISCLAIMER:
ALWAYS CONSIDER REAL-WORLD DEVIATIONS FROM IDEAL BEHAVIOR, ESPECIALLY IN HIGH-PRESSURE OR LOW-TEMPERATURE
SCENARIOS. FOR PRECISE APPLICATIONS, CONSULT DETAILED THERMODYNAMIC DATA AND MODELS.

END OF ARTICLE

The Temperature Of An Example Of Ch4 Gas 10 34g In A 50 01
Vessel At 1 33atm Is A 984b 195c¢ 195d

The Temperature Of An Example Of Ch4 Gas 10 34g In A 50 01 Vessel At 1 33atm Is A 984b 195¢
195d


https://sip.evo9x.com/ma39/the-temperature-of-an-example-of-ch4-gas-10-34g-in-a-50-0l-vessel-at-1-33atm-is-a-984b-195c-195d.pdf
https://sip.evo9x.com/ma39/the-temperature-of-an-example-of-ch4-gas-10-34g-in-a-50-0l-vessel-at-1-33atm-is-a-984b-195c-195d.pdf

Related Articles

e When Adding Decimals With Different Signs You .a. Subtract And Take The Sign
Of The Decimal

o Alton Estimated That 260 People Attended The Band Concert. The Actual Count For
Attendance Was 200 People.

e The One-year Forward Rate Of The British Pound Is Quoted At $1.60, And The Spot Rate Of
The British Pound

Back to Home


https://sip.evo9x.com/ma39/when-adding-decimals-with-different-signs-you-a-subtract-and-take-the-sign-of-the-decimal.pdf
https://sip.evo9x.com/ma39/when-adding-decimals-with-different-signs-you-a-subtract-and-take-the-sign-of-the-decimal.pdf
https://sip.evo9x.com/ma39/alton-estimated-that-260-people-attended-the-band-concert-the-actual-count-for-attendance-was-200-people.pdf
https://sip.evo9x.com/ma39/alton-estimated-that-260-people-attended-the-band-concert-the-actual-count-for-attendance-was-200-people.pdf
https://sip.evo9x.com/ma39/the-one-year-forward-rate-of-the-british-pound-is-quoted-at-1-60-and-the-spot-rate-of-the-british-pound.pdf
https://sip.evo9x.com/ma39/the-one-year-forward-rate-of-the-british-pound-is-quoted-at-1-60-and-the-spot-rate-of-the-british-pound.pdf
https://sip.evo9x.com

