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Your teacher will demonstrate this experiment to you :
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To find the half-life of Protactinium-234.

Protactinium-234 ( 91
Pa) is a radioisotope which 
decays quite quickly, by emitting beta-particles.




In an experiment like the one above,

the following results were obtained :

	Time (s)
	0
	20
	40
	60
	80
	100
	120
	140
	160
	180
	200
	220
	240
	260
	280
	300

	Count rate (per s)
	97
	80
	67
	55
	46
	38
	32
	27
	23
	19
	16
	13
	11
	9
	8
	7

	Corrected count rate (per s)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


The background count was 2 per second.

a)
Complete the table.

b)
Plot a graph for the corrected count-rate against time.

c)
What is the half-life?

page�344





Radioactive decay





Extension�Sheet





234





First measure the count-rate with no �radioactive source. This is the background �count. What causes this?


Then put the source under the G–M tube and �watch the ratemeter. Record the count-rate �every 20 seconds for about 5 minutes.


Put your results in a table :


Subtract the background count to get the �corrected count-rate in the third column.


Plot a graph of the corrected count-rate �(y-axis) against time (x-axis).


Use your graph to answer the following �questions: �a)  How long did it take for the count-rate to fall �	to half? �b)  How long did it take to halve again? �c)  Choose any point on your graph.  How long �	did it take to halve from this point? �d)  From your answers to (a), (b), (c) what is the �	half-life of Protactinium-234?
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