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Name _________________________________

Block _____   # ______
2 ( Atomic Structure & Nuclear Chemistry  (Ch 2 and 19)
REVIEW SHEET                     *Note: this is not all inclusive. Study PPt’s and worksheets!
1.
Define isotope, ion, mass number, and atomic number.

2.
Which of the following atoms are isotopes of the same element?  Group them together.  Then, identify the elements of these isotopes and describe the number of protons and neutrons in the nucleus of them all.  Use the tables below to organize your answers!
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3.
There are three naturally occurring isotopes of neon:




neon-20
mass 19.9924 amu
abundance 90.84%




neon-21
mass 20.9940 amu
abundance 0.260%




neon-22
mass 21.9914 amu
abundance 8.90%

a. What is the approximate atomic mass of neon to the nearest whole # in amu? _____

b.  Calculate the actual average atomic mass.  _____________
4.    
Calculate the average atomic mass of copper if 69.17% of the copper atoms occurring in nature are 63Cu and 30.83% are 65Cu. 

5.
Uranium has three common isotopes. If the abundance of 234U is 0.01%, the abundance of 235U is 0.71%, and the abundance of 238U is 99.28%, what is the average atomic mass of uranium?

6.
Reorder this list to match the name of the scientist with his or her contribution to our understanding of the nature of matter:


J.J. Thomson
_______________
developed the idea of the atomic nature of matter


James Chadwick
_______________
established the law of conservation of matter



Ernest Rutherford
_______________
proved the existence of the electron 


John Dalton
_______________
developed the idea of a nuclear atom



Democritus
_______________
revived the atomic theory


Antoine Lavoisier
_______________
discovered the neutron

7.
Fill in the missing information in the following chart:




8.
Explain the significance of the Thomson’s ‘plum pudding’ model. Compare and contrast to Rutherford’s model.  

9.
Which parts of Dalton’s atomic theory were incorrect and why?

10.
Why is the atomic mass unit (amu), rather than the gram, usually used to express atomic mass?

11.
What isotope of carbon has been chosen as the reference isotope for atomic mass units?  What is the defined atomic mass in amu of this isotope?
12.
Write the isotope symbol, including atomic number & mass number, for the following isotopes.

a. carbon-14
b.
nickel-63
c.    chromium-53
d.  zirconium-92

13.
The half-life of phosphorous-30 is 2.5 min.  If you start with 35 g of phosphorus-30, how many grams would remain after 20.0 min?

14.
The half-life of polonium-210 is 138.4 days.  How many milligrams of polonium-210 remain after 415.2 days if you start with 2.0 mg of the isotope?

15.
A 64 gram sample of I-131 is tested after 40 days and is found to contain only 2 grams of I-131.  What is the half life of I-131?

16.     20.0 g of a radioactive isotope are present at 1:00 p.m., and 5.0 g remain at 2:00 p.m.

a. How many half-lives have gone by? ______
b. How long is the half-life of the isotope?  ______
17.    Fill in the following table:

	Type of Radiation
	Symbol
	Changes the mass # of the original atom by…
	Changes the # of protons of the original atom by…
	Charge
	Speed, relative to light
	Penetrating Ability
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18.
What is the optimal neutron to proton ratio for nuclei?  _______  What is the maximum? _______
19.
Determine the neutron to proton ratio for the following nuclei.  Express the ratio as a decimal number (hundredths place).
	Nuclide
	# of neutrons
	# protons
	n / p ratio

	a. carbon-12
	
	
	

	b. lead-208
	
	
	

	c. cerium-140
	
	
	

	d. uranium-238
	
	
	

	e. tin-119
	
	
	


20.
Distinguish between nuclear fission and nuclear fusion. (see PPt and p. 518-522. Do not have to know exp 19.6!). Recognize reactions (see ‘Nuclear Reaction’ worksheet)
21.
Why do radioactive elements emit radiation?

22.
What does a short half-life tell us about an element’s stability?
23.
Write the nuclear equation for the alpha decay of
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24.
Write the nuclear equation for the beta decay of
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25.   Distinguish between a positron and electron capture. Be able to write a nuclear equation for both. (see p. 508 and exp. 19.1 from book)
26.  What kind of bond forms between Ca and O? How would you name it?

27.  What kind of bond forms between N and O? How would you name N2O3? NO2?
28.  Know the name, formula and charge of the 5 polyatomic ions given in class. What kind of bonding occurs between them?
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