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1. Use L'HosPiTAL'S RuLe To SHow THAT LiMm F(x) = O Anp LiM F(x) = 0 X+00 For PLANCK'S LAW. So THIS LAw

(UNDERSTANDING THE LIMITS INVOLVED IN PLANCK’S LAW IS CRUCIAL FOR GRASPING THE BEHAVIOR OF BLACKBODY RADIATION
AT VARIOUS FREQUENCIES AND TEMPERATURES. IN PARTICULAR, ANALYZING THE LIMITS OF PLANCK'S RADIATION FUNCTION AS
THE FREQUENCY APPROACHES ZERO AND INFINITY PROVIDES INSIGHTS INTO THE PHYSICAL PHENOMENA IT MODELS. UTILIZING
L'HosPITAL'S RULE IS AN EFFECTIVE MATHEMATICAL TECHNIQUE TO EVALUATE THESE LIMITS, ESPECIALLY WHEN DIRECT
SUBSTITUTION RESULTS IN INDETERMINATE FORMS. THIS ARTICLE EXPLORES HOW L'HOSPITAL’S RULE CAN BE APPLIED TO
DEMONSTRATE THAT THE SPECTRAL RADIANCE APPROACHES ZERO AS FREQUENCY TENDS TO ZERO AND INFINITY, SOLIDIFYING OUR
UNDERSTANDING OF PLANCK’S LAW AND ITS IMPLICATIONS IN PHYSICS AND THERMODYNAMICS.

UNDERSTANDING PLANCK'S LAW

PLANCK'S LAW DESCRIBES THE SPECTRAL RADIANCE OF A BLACKBODY AT A GIVEN TEMPERATURE T AS A FUNCTION OF
FREQUENCY N (OR W AVELENGTH /\). THE LAW 1S FUNDAMENTAL IN QUANTUM PHYSICS AND THERMODYNAMICS, PROVIDING A
PRECISE MODEL FOR THE DISTRIBUTION OF ELECTROMAGNETIC RADIATION EMITTED BY A BLACKBODY.

THE MATHEMATICAL FORM OF PLANCK'S LAW IN TERMS OF FREQUENCY IS:

\[
FO\wu) = \rrac{8\pi H \NU"33{c" 3} \cpoT \rrac{ 1}{E"{\rrac{H \NU}NK T3} - 13
\]

\WHERE!:

- \(F(\NU) \) = SPECTRAL RADIANCE PER UNIT FREQUENCY,

-\(H\) = PLANck’s consTANT (\(6.626 \TiMes 107{-34}\) Js),
-\(c\) = speep oF LIGHT IN vacuum (\(3.0 \TiMes 1078\) m/s),
-\(k \) = BoLTzmANN>s consTANT (\(1.381 \TiMes 107{-23}\) J/K),
-\( T \) = ABSOLUTE TEMPERATURE IN KELVIN,

-\(\nu'\) = FREQUENCY IN Hz.

EVALUATING LIMITS oF PLANCK'S LAW AT ZERO AND INFINITE FREQUENCY

Tre Limits ofF \CFO\WU) \) as \(\nu \To O \) ano \( \NU \To \INFTY \) ARE ESSENTIAL IN UNDERSTANDING THE BEHAVIOR
OF BLACKBODY RADIATION:

- As \(\nu \To 0'\), THE SPECTRAL RADIANCE TENDS TO ZERO.
- As \( \nu \To \INFTY \), THE SPECTRAL RADIANCE ALSO TENDS TO ZERO.

TO RIGOROUSLY PROVE THESE LIMITS, DIRECT SUBSTITUTION RESULTS IN INDETERMINATE FORMS SUCH AS \( 0/0 \) or \(
\INFTY/\INFTY \). Here, L'HOSPITAL'S RULE BECOMES A VALUABLE TOOL.



APPLYING L'HospiTAL’s RuLe To LimiT \( \um_{\nu \To 03 F(\nu) \)

STepP 1: RECOGNIZE THE INDETERMINATE FORM

As \(\nu\To O \):

\[
FO\wu) = \rrac{8 \pI 1 \nU"33}{ "33 \cpoT \rrAac{ THEM\Frac{H \NU{k T3} - 13
\]

THe NUMERATOR \( 8 \pI 1 \NU"3 \To O \), AnD THE DENOMINATOR \( E*{\FRAC{H \NU}{Kk T}} - 1 \To O \), LEADING TO A
\(0/0\) Form.

STeEP 2: REWRITE THE LIMIT

EXPRESS THE SPECTRAL RADIANCE AS A SINGLE FRACTION:

\[
FO\Wu) = \rrac{8 \pi 1 \NU"3H "3 (E™{\rrac{H \NUXK T3} - 1)}
\]

NO\X/, CONSIDER THE LIMIT:

\[
\um_{\nu \To 03 F(\nu) = \uim_{\nu \To 03 \rrac{8 \pPi H \NU"3}{c"3 (e"{\rrAc{H \NUHK T3} - 1)}
\]

SINCE CONSTANTS DO NOT AFFECT THE LIMIT, FOCUS ON:

\[
\uim_{\nu \1o 0} \rrac{\NU"3}{eM{\rrac{H \NU}{K T3} - 13
\]

STtep 3: AppLY L'HosPITAL'S RULE

BECAUSE BOTH NUMERATOR AND DENOMINATOR TEND TO ZERO AS \( \NU \To O \), DIFFERENTIATE NUMERATOR AND
DENOMINATOR SEPARATELY WITH RESPECT To \( \nu \):

- NUMERATOR DERIVATIVE:

\[
\rrac{p}{p \nU} \LerT( \NU3 \rIGHT) = 3 \nU"2
\]

- DENOMINATOR DERIVATIVE:

\[
\rrac{o}p \NU \LerTCEM{\rrac{H \NUYK T3} - 1 \riGHT) = e™{\FrAac{H \NUXKk T3} \cooT \rrac{H}{k T3
\]



APPLYING L'HospPITAL'S RULE:

\[

\um_{\nu \To 03 \rrac{\NU"3HEM{\rrac{H \NUXK T3} - 13 =\um_{\nu \To 0} \rrac{3 \NU"2H{E{\rrac{H \NnU}{Kk
T3} \cooT \rrac{H}{k T}}

\]

AT\(\wu=0\), \(e*{0} = 1), SO THE LIMIT SIMPLIFIES TO:

\[
\uim_{\nu \To 0} \rrac{3 \nU"2}{\rrAc{HHKk T3} =0
\]

since \( \Wu"2 \To O \). THererFoRE,

\[
\um_{\nu \To 0} F(\nu) =0
\]

WHICH CONFIRMS THAT THE SPECTRAL RADIANCE APPROACHES ZERO AS FREQUENCY APPROACHES ZERO.

APPLYING L'HospITAL’s RuLE To LiMiT \( \uim_{\nu \To \iNneTY] F(\NU)

\)

STEP 1: RECOGNIZE THE INDETERMINATE FORM

As \(\nu \To \INFTY \):
- THe NUMERATOR \( 8 \pI H \NU"3 \TO \INFTY ),
- THe expoNeNTIAL \( eM{\FrAc{H \NU}{k T3} \To \INFTY \),

- THe penoMINATOR \( EM{\FRAC{H \NU3Kk T3} - 1 \1o \iNeTY \).

THE ENTIRE EXPRESSION TAKES THE FORM \( \INFTY / \INFTY \), SUITABLE FOR L'HoSPITAL'S RULE.

STeEP 2: REWRITE THE LIMIT

Focus ON THE MAIN RATIO:

\[
FO\wu) = \rrac{8 \pi 1 \NU"3H "3 (E™{\rrac{H \NUXK T3} - 1)}
\]

WHICH SIMPLIFIES TO EXAMINING:

\[
\uiMm_{\nu \To \INFTY3 \rrAC{\NU" 33{E{\FrAC{H \NU}{k T}}}
\]

SINCE, FOR LARGE \( \NU \), SUBTRACTING 1 IS NEGLIGIBLE.



Step 3: AppLY L'HospPITAL's RULE MuLTIPLE TIMES

THe NUMERATOR \( \NU"3 \To \INFTY \), AND THE DENOMINATOR \( EM{\FRAC{H \NU}{k T3} \To \INFTY \). APPLY
L'HosPITAL'S RULE THREE TIMES:

FIRST DIFFERENTIATION:

\[

\rrac{o}{p \nu} (\WU”3) = 3 \Wu2

\

\rrAc{p}{p \NU} \LerT(C EM{\FrAC{H \NUK T3} \riGHT) = e™{\FrAac{H \NnUXKk T3} \cooT \rrac{r}{k T}
\]

APPLYING L'HosPITAL:

\[
\um_{\nu \To \iNeTv} \rrAc{3 \NUM23{E™{\rrAC{H \NU}{K T3} \cooT \rrac{r}{k T3}
\]

SECOND DIFFERENTIATION:

\[

\rrac{p}{p \nu} (3 \nU™2) = 6 \Nu

sa

\rrAc{p}{D \NU} \LerT( EM{\FrAC{H \NU3 K T3} \cpoT \rrac{H}{k T} \ricHT) = e*{\FrAc{H \NU3}{k T}} \cooT \LerT(
\rrAC{H}{k T3 \rRIGHT)"2

\]

APPLYING L'HOSPITAL AGAIN:

\[
\uim_{\nu \To \iNeTv} \rrAc{6 \NUHE{\FrAC{H \NUXK T3} \cooT \LerT( \rrAC{H}{k T} \rRIGHT)"2}
\]

THIRD DIFFERENTIATION:

\[

\rrac{p}{p \nu} (6 \nU) = 6

sa

\rrAc{p}{D \NU} \LerT( EM{\rrAC{H \NUK T3} \cpoT \LerT( \rrAc{H3}{k T3} \rIGHT)"2 \rIGHT) = E{\FrAC{H \NU}{Kk
T3} \cooT \LerT( \rrAc{H}{k T3} \RIGHT)"3

\]

NO\X/, THE LIMIT BECOMES:

\l

FREQUENTLY AskeD QUESTIONS



WHAT IS L'HosPITAL’S RULE AND HOW IS IT APPLIED TO ANALYZE LIMITS IN PLANCK'S
LAaw?

L'HoSPITAL'S RULE STATES THAT IF A LIMIT RESULTS IN AN INDETERMINATE FORM LIKE O/0 or [F] /[] , THEN THE LIMIT OF THE
RATIO CAN BE FOUND BY DIFFERENTIATING NUMERATOR AND DENOMINATOR SEPARATELY. IN PLANCK'S LAW, IT HELPS EVALUATE
LIMITS OF FUNCTIONS INVOLVING EXPONENTIAL EXPRESSIONS AS X APPROACHES O OR INFINITY.

How po we ust L'HosPITAL’s RULE To sHow THAT LIM_{xP] 0} F(x) =0 N
PLANCK's LAW?

BY IDENTIFYING THE LIMIT AS AN INDETERMINATE FORM (E.G., O/0), DIFFERENTIATING NUMERATOR AND DENOMINATOR WITH
RESPECT TO X, AND THEN EVALUATING THE RESULTING LIMIT. THIS PROCESS DEMONSTRATES THAT AS X APPROACHES O, F(x)
APPROACHES 0.

\W/HY DOES THE LIMIT OF PLANCK'S LAW FUNCTION TEND TO ZERO AS X APPROACHES
INFINITY?

BECAUSE THE EXPONENTIAL TERM IN PLANCK'S LAW DOMINATES, CAUSING THE NUMERATOR TO GROW SLOWER THAN THE
EXPONENTIAL IN THE DENOMINATOR, LEADING THE ENTIRE FUNCTION TO TEND TO ZERO AS X APPROACHES INFINITY.

\WHAT IS THE SIGNIFICANCE OF SHOWING THAT LIM_{x[] 03} F(x) = O IN THE CONTEXT
OF PLANCK's LAw?

[T CONFIRMS THAT THE SPECTRAL RADIANCE APPROACHES ZERO AT VERY LOW FREQUENCIES OR WAVELENGTHS, ALIGNING WITH
PHYSICAL EXPECTATIONS AND ENSURING THE LAW'S CONSISTENCY AT THE SPECTRAL LIMITS.

CAN YOU PROVIDE A STEP-BY-STEP EXAMPLE OF APPLYING L'HospPITAL'S RULE TO
LIMIT EVALUATIONS IN PLANCK'S LAW?

Yes. For EXAMPLE, WHEN EVALUATING LIM_{X O} F(X), IDENTIFY THE INDETERMINATE FORM, DIFFERENTIATE NUMERATOR AND
DENOMINATOR WITH RESPECT TO X, THEN COMPUTE THE NEW LIMIT. THIS PROCESS EXPLICITLY SHOWS THE LIMIT TENDS TO
ZERO.

\WHAT ASSUMPTIONS ARE NECESSARY FOR APPLYING L’HosPITAL'S RULE TO LIMITS IN
PLANCK'S LAW?

THE FUNCTIONS INVOLVED MUST BE DIFFERENTIABLE NEAR THE POINT OF INTEREST, AND THE LIMIT MUST INITIALLY BE AN
INDETERMINATE FORM LIKE O/O or ] /[] . THESE CONDITIONS ENSURE THE RULE'S VALIDITY.

How DOES THE BEHAVIOR OF F(X) AS X APPROACHES INFINITY RELATE TO THE
PHYSICAL INTERPRETATION OF PLANCK'S LAW?

AS X APPROACHES INFINITY, REPRESENTING HIGH FREQUENCIES OR SHORT WAVELENGTHS, THE SPECTRAL RADIANCE DIMINISHES TO
ZERO, INDICATING THAT VERY HIGH-ENERGY PHOTONS ARE LESS LIKELY, CONSISTENT WITH PHYSICAL OBSERVATIONS.

Is L'HoSPITAL’S RULE SUFFICIENT TO EVALUATE ALL LIMITS IN PLANCK'S LAW, OR ARE
OTHER METHODS NECESSARY?
\WHILE L'HosPITAL'S RULE IS POWERFUL FOR CERTAIN INDETERMINATE FORMS, SOME LIMITS MAY REQUIRE ALGEBRAIC

MANIPULATION, SERIES EXPANSIONS, OR ASYMPTOTIC ANALYSIS FOR EVALUATION, ESPECIALLY WHEN MULTIPLE INDETERMINATE
FORMS OR COMPLEX EXPRESSIONS ARE INVOLVED.



WHAT ROLE DOES EXPONENTIAL DIFFERENTIATION PLAY IN APPLYING L'HospPITAL'S
RULE To PLANCK'S LAW LIMITS?

DIFFERENTIATING EXPONENTIAL TERMS IS STRAIGHTFORWARD AND OFTEN SIMPLIFIES THE LIMIT EVALUATION, AS EXPONENTIALS
HAVE WELL-KNOWN DERIVATIVES. THIS FACILITATES APPLYING L'HOSPITAL’'S RULE TO LIMITS INVOLVING EXPONENTIAL
FUNCTIONS IN PLANCK'S LAW.

How DOES DEMONSTRATING THESE LIMITS REINFORCE THE VALIDITY OF PLANCK'S LAW
IN PHYSICS?

SHOWING THAT THE LIMITS APPROACH ZERO AT SPECTRAL EXTREMES CONFIRMS THE MATHEMATICAL CONSISTENCY OF PLANCK'S
LAW WITH PHYSICAL PHENOMENA, SUCH AS THE DISAPPEARANCE OF RADIATION AT VERY LOW OR VERY HIGH FREQUENCIES,
SUPPORTING ITS FOUNDATIONAL ROLE IN QUANTUM PHYSICS.

ADDITIONAL RESOURCES

Use L'HosPITAL’s RuLE To SHow THAT LiMm F(x) = 0 Anp LiMm F(x) = 0 As x FOR PLANCK's LAw. So THIS Law

UNDERSTANDING THE BEHAVIOR OF FUNCTIONS AS VARIABLES APPROACH SPECIFIC LIMITS IS FUNDAMENTAL IN CALCULUS,
ESPECIALLY IN APPLIED CONTEXTS LIKE PHYSICS. ONE SUCH AREA WHERE LIMIT EVALUATION PLAYS A CRITICAL ROLE IS IN
QUANTUM PHYSICS AND THERMODYNAMICS: PLANCK'S LAW. THIS LAW DESCRIBES THE SPECTRAL DISTRIBUTION OF
ELECTROMAGNETIC RADIATION EMITTED BY A BLACKBODY IN THERMAL EQUILIBRIUM. TO ANALYZE THE LIMITS OF ITS FUNCTION,
PARTICULARLY AS THE WAVELENGTH APPROACHES ZERO OR INFINITY, MATHEMATICIANS AND PHYSICISTS OFTEN RELY ON TOOLS
Like L'HosPITAL'S RULE. THIS ARTICLE AIMS TO EXPLORE THE APPLICATION OF L'HosPITAL'S RULE TO PROVE THAT THE
SPECTRAL RADIANCE FUNCTION TENDS TO ZERO AS THE WAVELENGTH APPROACHES ZERO AND INFINITY, PROVIDING A
COMPREHENSIVE UNDERSTANDING OF BOTH THE MATHEMATICAL REASONING AND PHYSICAL IMPLICATIONS.

UNDERSTANDING PLANCK'S LAW AND TS MATHEMATICAL FORMULATION

PLANCK'S LAW PROVIDES A QUANTITATIVE DESCRIPTION OF THE INTENSITY OF ELECTROMAGNETIC RADIATION EMITTED BY A
BLACKBODY AT A GIVEN TEMPERATURE. THE LAW IS EXPRESSED MATHEMATICALLY AS:

\[ F(\LameDA) = \rrac{2Hc"23{\LaMBDA" 5} \cDOT \FRAC{ 1 }{E"{\rrRAC{HC}{\LAMBDA K B T3} - 1} \]

WHERE:

- \( F(\LAMBDA) \) IS THE SPECTRAL RADIANCE (POWER EMITTED PER UNIT AREA PER UNIT WAVELENGTH),
- \(H\) 1S PLANCK'S CONSTANT,

-\(c\) IS THE SPEED OF LIGHT,

- \(\LAMBDA \) IS THE WAVELENGTH,

-\(k_B\) IS BOLTZMANN'S CONSTANT,

-\( T \) IS THE ABSOLUTE TEMPERATURE.

THIS FUNCTION DESCRIBES HOW THE RADIATION INTENSITY VARIES WITH WAVELENGTH AT A FIXED TEMPERATURE. TO ANALYZE
ITs LiMiTs AS \( \LameDA \To O \) anD \( \LAMBDA \TO \INFTY \), WE NEED TO EXAMINE THE BEHAVIOR OF THE FUNCTION IN
THESE REGIMES.



MATHEMATICAL CHALLENGES IN LIMIT EVALUATION

\W/HeEN ANALYZING THE LIMITS OF \( F(\LAMBDA) \), CERTAIN INDETERMINATE FORMS EMERGE:
- As \(\LamepA \To O \), THE exPoNeNTIAL TerM \( E*{\FRAC{HC}{\LAMBDA k_B T3} \) TENDS TO INFINITY, MAKING THE
DENOMINATOR LARGE, BUT THE NUMERATOR INVOLVES \( \LAMBDA"{-5} \). THE INTERPLAY BETWEEN THESE FACTORS RESULTS

IN AN INDETERMINATE FORM OF TYPE \( \FRAC{\INFTY{\INFTY3 \).

- As \(\LameDA \To \INFTY \), THE ExPONENTIAL TERM \( E*{\FRAC{HC}{\LAMBDA K_B T3} \) APPrOACHES \( {0} = 1
\), LEADING THE DENOMINATOR TO APPROACH ZERO, CREATING AN INDETERMINATE FORM OF TYPE \( \FRAC{0}{O} \).

IN BOTH CASES, L'HosPITAL'S RULE BECOMES A POWERFUL TOOL TO EVALUATE THESE LIMITS PRECISELY.

APPLYING L'HospPiTAL's RuLe To LiMiT As \( \Lamepa \To 0 \)

STEP 1: RECOGNIZE THE INDETERMINATE FORM

As \(\tamepa \To O \):

- THe NUMERATOR \( 2HC"2 \) REMAINS CONSTANT.
- THe penoMINATOR INVOLVES \( \LaMBDA™S ("{Hc/(\LaMBDA K B T)} - 1) \).

Since \( e™{Hc/(\LaMeDA k_B T)} \To \INFTY \), THE OVERALL EXPRESSION APPEARS AS \(

\rrRAC{\TExT{cONSTANTIH\INFTY} \TO O \), BUT WE NEED TO VERIFY THIS RIGOROUSLY BECAUSE OF THE INDETERMINATE
FORM.

STep 2: REWRITE THE LIMIT

REARRANGED, THE LIMIT BECOMES:

\[ \tm_{\Lameoa \To 0} F(\Lameoa) = \Lim_{\LamepA \To 0} \rrac{2Hc"2}{\LAMBDA"5 (E"{Hc/(\LAMBDA K B T)} -

DI

THIS CAN BE VIEWED AS:

\[\um_{\LameDA \To 03 \rRac{N(\LaMEDA)H{D(\LAMBDA)} \]
WHERE:

- \(N(\LAMBDA) = 21”2 \) (CONSTANT),
-\(D(\LameDA) = \LAMBDA™S (E™{Hc/(\LAMBDA K B T)} - 1) \).

Because \( N(\LAMBDA) \) IS CONSTANT, THE LIMIT REDUCES TO ANALYZING THE DENOMINATOR TENDING TO INFINITY. TO MAKE
IT MORE MANAGEABLE, CONSIDER TRANSFORMING THE LIMIT TO A FORM SUITABLE FOR L'HOSPITAL’S RULE.

STeEP 3: SUBSTITUTION FOR SIMPLIFICATION



SET:
\[ T = \rrac{Hc}{\LAMBDA k_B T} \RigHTARROW \LAMBDA = \FrRAC{HC}{k B T T} \]

As \(\Lameoa \To 0 \), \( 7 \1o \INFTY \). REWRITING THE LIMIT IN TERMS OF \( T \):

\[ F(T) = \rrac{2nc" 2}{(\Frac{HcHk_B T 13)"53 \cooT \rrac{ 1 e} - 13 \]

\[ = 2™ 2 \LerT( \FrRAC{k_B T THHc} \rIGHT)"5 \rrRac{ 1}{e"{T} - 1} \]

\[ = 2nc™2 \LerT( \rrAC{k_B T3}{Hc} \riGHT)*5 775 \Frrac{ 1 He {1} - 13\]

Now, THe LIMIT AS \( T \To \INFTY \):

\[\um_ {7 \to \iINeTY} F(T) = \uim_{T \To \iNrTY} C \cpoT 75 \cooT \rrac{ 13{e™{T} - 1} \]

WHERE \( C = 2Hc™2 \LerT( \FRAC{k_B THHc} \RIGHT)"5 \) IS A CONSTANT.

Since \( {1} \To \INFTY \) FASTER THAN ANY POLYNOMIAL \( T"5 \), THE ENTIRE EXPRESSION TENDS TO ZERO:
\[ \eoxeo{ \m_{7 \1o \mneTy} F(T) = 0 }\]

Thus, as \(\tamepa \to 0 \), \( F(\LaMeDA) \To O \).

NoOTE: THIS CONCLUSION LEVERAGES THE EXPONENTIAL GROWTH IN THE DENOMINATOR, WHICH OUTPACES THE POLYNOMIAL
NUMERATOR, A CLASSIC SCENARIO \WHERE L'HosPITAL'S RULE CONFIRMS THE LIMIT.

APPLYING L'HosPITAL's RULE To LiMiT As \( \Lamepa \To \INFTY \)

STEP 1: RECOGNIZE THE INDETERMINATE FORM

As \(\Lamepa \To \INFTY \):

-\(e™rc/(\LamMeDA k_B T)} \Toe™{0} = 1)),

-\(Ce™rHc/(\LaMBDA K B T)} - 1\T0 0)),

- THe NUMERATOR \( 2HC"2 \) REMAINS CONSTANT,

- THe DENOMINATOR INVOLVES \( \LAMBDA™5 \TIMES \ TEXT{SOMETHING TENDING TO zERO] \).

So, THe oVErRALL FOrRM Is \( \rRAC{\TExT{cONSTANT}}H\INFTY \TiMES O} \), BUT MORE PRECISELY, AS THE EXPONENTIAL
APPROACHES 1, NUMERATOR REMAINS FINITE, DENOMINATOR TENDS TO ZERO, INDICATING THE ENTIRE FUNCTION TENDS TO ZERO

OR PERHAPS INFINITY DEPENDING ON THE BEHAVIOR.

LET'S ANALYZE EXPLICITLY.

STeEP 2: REWRITE THE LIMIT

Express \( F(\LameDA) \) As:
\[ F(\LameDA) = \rrAc{ 21" 23{\LAMBDA" 5} \TiMeS \FrRAC{ 1 }{E"{Hc/(\LAMBDA K B T)} - 1} \]
As \(\Lameoa \to \ineTy \), \(e™{Hc/(\LaMeDA k_B T)} \T0 1), so:

\[ e"{Hc/(\LamBDA K B T)} - 1\10 0]



AND THE ENTIRE FUNCTION RESEMBLES \( \FRAC{\TEXT{FINITE consTANT}I{\INFTY \TIMES O3 \).
TO EVALUATE THE LIMIT, OBSERVE THAT:
\[ \uim_{\Lamepa \To \iNeTv} F(\LaMBDA) = 0 \]

BECAUSE THE NUMERATOR TENDS TO zERO (SINCE \( 1/\LaMBDA"5 \To O \)), AND THE DENOMINATOR TENDS TO ZERO AS
WELL, BUT THE NUMERATOR'S DECAY DOMINATES, LEADING TO THE CONCLUSION THAT:

\[ \soxeo{ \Lim_{\LameDA \TO \iINeTY} F(\LAMBDA) = 0 } \]

ALTERNATIVELY, FOR RIGOROUS PROOF, SET \( T = Hc/(\LAaMeDA k_B T) \). As \( \Lamepa \to \ineTy \), \( T \T0 O \).
THeN:

\[F(T) = 21”2 \LerT( \rrAc{k_B T}HHc} \riGHT)"5 775 \rrAc{ 1}{e™{1} - 1} \]
Now, s \( T \T0 0 \):

\[EMTY- 1 \sim T + \rrac{T"23}{2} + \poTs \]

THuUs:

\[\rRAc{T"8HeM{T} - 1} \sm \rrac{T"63}{7} =774 \T0 0 \]

Trererore, \( F(T) \to 0 \), conrirMING THE LIMIT AS \( \LAMBDA \TO \INFTY \).

PHYSICAL SIGNIFICANCE OF THE LIMITS

THE MATHEMATICAL LIMITS DERIVED USING L'HosPITAL'S RULE ARE NOT JUST

1 Use I Hospital S Rule To Show That Lim F X0 And ILim FX 0
X 00 For Planck S Law So This Law

1 Use L Hospital S Rule To Show That Lim F X 0 And Lim F X 0 X 00 For Planck S Law So This Law

Related Articles

e 2) Find The Total Volume, In Cubic Centimeters, Of Thefigure Below. Show All Our Work!cmI4

Cm6 Cm8 Cmb

e Use The Quote To Answer The Question That Follows. "(We Will Provide) A Safe, Secure And
High Quality

e Translate The Following Sentences Into French.24. I Have Nothing To Declare.25. My Brother
Is Shorter

Back to Home


https://sip.evo9x.com/ma22/1-use-l-hospital-s-rule-to-show-that-lim-f-x-0-and-lim-f-x-0-x-00-for-planck-s-law-so-this-law.pdf
https://sip.evo9x.com/ma22/1-use-l-hospital-s-rule-to-show-that-lim-f-x-0-and-lim-f-x-0-x-00-for-planck-s-law-so-this-law.pdf
https://sip.evo9x.com/ma22/2-find-the-total-volume-in-cubic-centimeters-of-thefigure-below-show-all-our-work-cmi4-cm6-cm8-cm5.pdf
https://sip.evo9x.com/ma22/2-find-the-total-volume-in-cubic-centimeters-of-thefigure-below-show-all-our-work-cmi4-cm6-cm8-cm5.pdf
https://sip.evo9x.com/ma22/use-the-quote-to-answer-the-question-that-follows-we-will-provide-a-safe-secure-and-high-quality.pdf
https://sip.evo9x.com/ma22/use-the-quote-to-answer-the-question-that-follows-we-will-provide-a-safe-secure-and-high-quality.pdf
https://sip.evo9x.com/ma22/translate-the-following-sentences-into-french-24-i-have-nothing-to-declare-25-my-brother-is-shorter.pdf
https://sip.evo9x.com/ma22/translate-the-following-sentences-into-french-24-i-have-nothing-to-declare-25-my-brother-is-shorter.pdf
https://sip.evo9x.com

