Science 20 Assignment 3.6.4 (25 marks)
1. Use the data below to produce a decay curve and answer the questions that follow. (5 marks)

	Time
(number of Half -Lives)
	%Parent / %Daughter
	Proportion left
	Time (C14) years

	0
	100/0
	1
	0

	1
	50/50
	1/2
	5730

	2
	25/75
	1/4
	11460

	3
	12.5/87.5
	1/8
	17190

	4
	6.25/93.75
	1/16
	22920

	5
	3.125/96.875
	1/32
	28650

	6
	1.5625/98.4375
	1/64
	34380


 Use graph paper or a graphing program.
Label the X_axis with number of half lives (0, 1, 2, 3 … 6).

Label the Y_axis with % of atoms.

1.Begin with plotting the % of parent atoms to the number of half-lives. Plot all % points to draw the decay curve, showing the decrease in the number of parent atoms through six half_lives.

2. Then, with another colour, plot the % of daughter atoms to the corresponding number of half-lives. Draw a best fit line through the points.

Now answer the following questions.
1.How many years are equal to 5 half_lives?  
2.How many parent atoms will be left after 5 half_lives?  
3.How many daughter atoms will be left after 5 half_lives? 
 4.At what point in time (number of half_lives) will the number of parent atoms be equal to the number of daughter atoms?  
5.At what point in time (number of years) will the number of parent atoms be equal to the number of daughter atoms? 
 6.At what point in time (number of half_lives) will the number of daughter atoms be exactly three times the number of parent atoms?  
7.At what point in time (number of years) will the number of daughter atoms be exactly three times the number of parent atoms?  
8.How many daughter atoms will be present after 3 half_lives?  
9.How many parent atoms will be present after 3 half_lives?  
10.How many half_lives are equal to 22,920 years?  
11.What element has a half_life of 5730 years?
12.  A sample of orthoclase is dated using potassium -40.  A mass spectrometer analysis shows that 20% of the potassium – 40 is present in the sample.  Use this data to determine the age of the orthoclase sample. (3 marks)

	(1 mark)
	13.
	The process in which the nucleus of an unstable atom disintegrates and causes the atom to become a new element is known as

A.
unconformity

B.
carbon dating

C.
radioactive decay

D.
half-life



Answer:

	


	
	Use the following graph to answer questions 14 and 15.
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	(1 mark)
	14.
	How many half-lives have elapsed when 25% of the parent nuclide is left?

A.
0

B.
1

C.
2

D.
4



Answer:

	


	(1 mark)
	15.
	How much parent nuclide remains after three half-lives have elapsed?

A.
0%

B.
6.25%

C.
12.5%

D.
30%



Answer:

	


	(1 mark)
	16.
	If a sample of radioactive material contains 17% daughter nuclide, what percent of parent nuclide is present in the sample?

A.
0%

B.
17%

C.
50%

D.
83%



Answer:

	


	(1 mark)
	17.
	The isotope used to determine the absolute age of organic remains is

A.
carbon-14

B.
carbon-12

C.
uranium-235

D.
uranium-238



Answer:

	


	(1 mark)
	18.
	The half-life of carbon-14 is 5730 years. How old is a bone fragment if the proportion of carbon-14 remaining is 25%?

A.
2865 a

B.
5760 a

C.
11 460 a

D.
17 190 a



Answer:

	


	(3 marks)
	19.
	Match each description with the appropriate term listed. Place your answer in the blank space given.



	i.
	isotopes
	ii.
	half-life
	iii.
	annum

	iv.
	radioactivity
	v.
	parent nuclide
	vi.
	radioactive decay

	
	
	

	
	a.
	the disintegration of an unstable atom that releases energy in the form of radiation

	
	
	

	
	b.
	a variety of atoms of the same element with a different atomic mass

	
	c.
	the time taken for half of a sample of a radioactive element to decay

	
	d.
	the emission of energy from the nuclei of unstable atoms as they change to become more stable atoms

	
	
	

	
	e.
	the long form of a that means year

	
	f.
	the initial radioactive element that decays into a more stable element


	(2 marks)
	20.
	Explain how radioactive decay works for measuring the absolute age of  ancient objects.



Answer:

	


