Data Sheet: Activity 5 – Radioactive Decay
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Activity Data Code OAY

Table I – Sample 1, Type of Radiation

Determine the type of radiation by observing its ability to penetrate various shields (see “Experimentally Identifying the Type of Radiation Emitted by a Source” under Background tab)

	Shield
	Paper
	Aluminum
	Lead
	Type of Radiation

	Radiation
Detected
(Yes/No)
	Yes
	Yes
	No
	Gamma 



Observations and Questions

[1] Based on your observations above, explain your reasoning for your Sample 1 answer.   

The count rate stopped when a lead blocker was placed on the way meaning that radiation could not penetrate the lead material. But it penetrated the other blockers of paper or aluminum shown by no disruption to the count rate when either of the two were placed along the way.
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Table II – Sample 1,Half-life Determination using Decay Plot (Direct Method)

	Trial
	Probe Distance
(cm)
	Initial Rate
R0
(T = 0)
	Time when
R = ½ R0
	Time when
R = ¼ R0
	Time when
R = ⅛ R0

	1
	20
	16
	10
	20
	40

	2
	40
	4.0
	10
	20
	40




Observations and Questions

[2] Based on your data above, estimate the half-life of Sample 1.   

10.0 seconds

[3] Notice that the distance used in Trial 2 is twice the distance used in Trial 1. How does the change in distance affect the decay rate? Hint: compare initial rates (trial 1 / trial 2).

When the probe distance is large, the decay rate is lower as compared when the probe distance is small


Table III – Sample 1, Half-life Determination using Natural Log Decay Plot 

Note: Slope Method is used here (see "Summary of Formulas and Concepts Needed for Calculations" under Background tab)

	Trial
	Probe Distance
(cm)
	Ln( Rate )
when
T = 8.00 s
	Ln( Rate )
when
T = 32.0 s
	Slope
of
Line
	Half-life

	1
	20
	9.13
	7.46
	-0.0696
	10 s

	2
	40
	7.74
	6.08
	-0.0692
	10 s



Sample Calculation: For Trial 2, show your slope of line calculation. 
Slope = == -0.0692


Sample Calculation: For Trial 2, show your half-life calculation. 

t1/2=   λ = -(slope) = -(-0.0692) = 0.0692
t1/2=  = 10



Observations and Questions

[4] How do your half-life results compare between the two different methods? Are they similar? Different? How do your results compare to the actual value (look under the Activity Form tab)?

All the results are similar indicating that the two methods are accurate in determining the half-life of a radioactive element.


[5] Describe a situation where it might be difficult to use the first method.

The first method, known as the direct method, is not possible to use it in radioactive isotopes with long half-lives. For example, carbon has a half-life of 5730 years and no one will live to see the carbon isotope decay in its half-life.







Table IV – Sample 2, Type of Radiation

Determine the type of radiation by observing its ability to penetrate various shields (see “Experimentally Identifying the Type of Radiation Emitted by a Source” under Background tab)

	Shield
	Paper
	Aluminum
	Lead
	Type of Radiation

	Radiation
Detected
(Yes/No)
	No
	No
	No
	Alpha



Observations and Questions

[6] Based on your observations above, explain your reasoning for your Sample 2 answer.   
It is an alpha radiation because a thin sheet of paper readily stops it





Table V – Sample 2, Half-life Determination using Natural Log Decay Plot 

Note: Slope Method is used here (see "Summary of Formulas and Concepts Needed for Calculations" under Background tab)

	Trial
	Probe Distance
(cm)
	Ln( Rate )
when
T = 8.00 s
	Ln( Rate )
when
T = 32.0 s
	Slope
of
Line
	Half-life

	1
	25
	8.29
	7.53
	-0.0317
	22 s

	2
	50
	6.90
	6.15
	-0.0313
	22 s




Sample Calculation: For Trial 2, show your slope of line calculation. 
Slope = == -0.0313

Sample Calculation: For Trial 2, show your half-life calculation. 

t1/2=   λ = -(slope) = -(-0.0313) = 0.0313
t1/2=  = 22 s

[7] How do your results from Trial 1 and Trial 2 compare to each other? What is the average of your Trial 1 and Trial 2 half-life determinations?

They both give a half-life of 22 seconds













Table VI – Sample 3, Type of Radiation

Determine the type of radiation by observing its ability to penetrate various shields (see “Experimentally Identifying the Type of Radiation Emitted by a Source” under Background tab)

	Shield
	Paper
	Aluminum
	Lead
	Type of Radiation

	Radiation
Detected
(Yes/No)
	Yes
	No
	No
	Beta



Observations and Questions

[8] Based on your observations above, explain your reasoning for your Sample 3 answer.   
Sample 3 emits beta radiation because it easily penetrates a thin sheet of paper but is stopped by the sheet of aluminum.




Table VII – Sample 3, Half-life Determination using Natural Log Decay Plot 

Note: Slope Method is used here (see "Summary of Formulas and Concepts Needed for Calculations" under Background tab)

	Trial
	Probe Distance
(cm)
	Ln( Rate )
when
T = 8.00 s
	Ln( Rate )
when
T = 32.0 s
	Slope
of
Line
	Half-life

	1
	25
	6.10
	5.68
	-0.0175
	40 s

	2
	50
	4.71
	4.30
	-0.0171
	41 s




Sample Calculation: For Trial 2, show your slope of line calculation. 

Slope = == -0.0171


Sample Calculation: For Trial 2, show your half-life calculation. 

t1/2=   λ = -(slope) = -(-0.0171) = 0.0171
t1/2=  = 41 s


[9] How do your results from Trial 1 and Trial 2 compare to each other? What is the average of your Trial 1 and Trial 2 half-life determinations?   

Trial 1 gives the half-life as 40 s while trial 2 gives the half-life as 41 s. The average is 40.5 s







Observations and Questions

[10] If you were to show your decay plots to a friend, how would you explain the difference between the data and the smooth curves in the plots?

For a decay plot, it is a direct method for half-life determination where time taken to reduce the decay rate by half, quarter, or eighth can be tracked directly.  It is appropriate for radioactive isotopes with short half-lives. For a natural log decay plot, it help in determination of the decay constant which is given by –(slope). The decay constant helps in the determination of the half-life of radioactive isotopes using the formula t1/2 =  . It is feasible for both isotopes with short and long half-lives.
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