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The Properties of Matter Study Guide

1. List four indicators of a chemical change

i. 







ii.

iii. 







iv.

2. Classify each of the following as an example of a physical or chemical change:

i. crushing an aluminum can 





ii. recycling used aluminum cans to make new aluminum cans

iii. aluminum combining with oxygen to form aluminum oxide

3. Describe how you may separate a mixture of water, sand and iron into the individual substances.

4. Classify each of the following as either a homogeneous or heterogeneous mixture:

i. orange juice 




ii. tap water 



iii. sea water

iv. steel 




v. air 




vi. raisin muffin

vii. bronze 




viii. “antifreeze”


ix. gasoline
x. blood 




xi. powder drink mix dissolved in water.

5. Explain the properties of a solid liquid and gas.

6. Classify each of the following as either solid, liquid or gas at room temperature:

i. milk 


ii. air 


iii. copper 

iv. helium 

  v. diamond

vi. candle wax 

   vii. mercury 


viii. molasses 


ix. “dry ice”

x. “pencil lead” (graphite)

7. How are elements, compounds, and mixtures different?

8.  List 5 different elements, compounds and mixtures?

9. Classify each of the following as a physical property or a chemical property:

i. aluminum has a silvery color 



ii. gold has a density of 19 g/cm3
iii. sodium ignites when dropped in water 


iv. water boils at 100oC

v. silver tarnishes 





vi. chromium resists rust

10. Classify each of the following as a physical change or a chemical change:

i. breaking ‘pencil lead’ into two pieces 


ii. water freezing and forming ice
iii. frying an egg 





iv. burning wood

v. leaves turning color in the fall

11. Describe the methods that could be used to separate each of the following mixtures:

a. iron filings and sand 




b. sand and salt

c. the components of ink 




d. helium and oxygen gases

12. Which of the following is NOT a chemical reaction?

a. dissolution of sodium chloride in water 


b. combustion of gasoline

c. fading of a wallpaper by sunlight 



d. curdling of milk.

13. A heterogeneous mixture ______________

a. cannot be separated by physical means 


b. is composed of distinct areas of composition

c. is also called a solution 




d. bas the same composition throughout. 

The Atom Study Guide
1. An atom is the
a. indestructible part of an element 
b. smallest portion of any substance that can exist independently

c. smallest particle of an element that retains the properties of the element

d. least complex particle of all matter the existence of which can only be inferred philosophically.

2. In a table, show each subatomic particle, its mass, relative charge and location within the atom.

3. What are the similarities and differences in Thomson’s plum pudding atomic model and Rutherford’s nuclear atomic model?

4. Identify the following elements:

i. contains 66 electrons 





ii. contains 14 protons

5. How many protons and electrons are in each of the following atoms?

a. boron 






b. platinum

c. radon 






d. magnesium

6. An element, X, contains two naturally occurring isotopes:


6X 

6.015 amu 
   7.5%

7X 

7.016 amu
   92.5%

Calculate the average atomic mass of the element and identify element X.

7. What is an isotope? Identify isotopes of the appropriate elements below:
a. 2311Na, 2411Na 

b. 2211Na, 157N 
       
         c. 188O, 19176Os 


d. 3316S, 3216S.

8. How does a nuclear reaction differ from a chemical reaction?

9. Identify the following equations as representing fission or fusion reaction:
a. 21H + 11H → 32He 



b. 23592U + 10n → 13150Sn + 10342Mo + 2 10n + energy

c. 23592U + 10n → 9438Sr + 13954Xe + 3 10n
d. 42He + 42He → 84Be
e. 126C + 42He → 168O 



f. 23994Pu + 10n → 14458Ce + 9436Kr   + 2 10n

g. 23992U + 10n → 13351Sb + 9841Nb + 9 10n

10. Complete the table below:

	Isotope
	Atomic number
	Mass number
	Number of protons
	Number of neutrons
	Number of electrons

	
	
	36
	17
	
	

	
	
	
	
	26
	22

	Zr-92
	
	
	
	
	

	
	50
	
	
	69
	

	8135Br
	
	
	
	
	


11. Calculate the average atomic mass of chromium from the following information:

	Isotope
	Percent abundance (%)
	Mass (amu)

	Cr-50
	4.35
	49.946

	Cr-52
	83.79
	51.941

	Cr-53
	9.50
	52.941

	Cr-54
	2.36
	53.939


12. The volume of an atom is made up mostly of _____________________________.
a. protons 


b. neutrons 


c. electrons 


d. empty space.

13. The atomic mass of neon (Ne) is equal to __________

a. 19.922 amu + 20.994 amu + 21.991 amu
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b. 1/3[(19.922 amu)(90.48%) + (20.994 amu)(0.27%) + (21.991 amu)(9.25%)]

c. (19.992 amu)(90.48%) + (20.994 amu)(0.27%) + (21.991 amu)(9.25%)

d. 19.992 amu + 20.994 amu + 21.991 amu.

14. 12652Te has __________

a. 126 neutrons, 52 protons and 52 electrons 


b. 74 neutrons, 52 protons and 52 electrons

c. 52 neutrons, 74 protons and 74 electrons 


d. 52 neutrons, 126 protons and 126 electrons.

15. An atom has no net electrical charge because _______________

a. its subatomic particles carry no electrical charges

b. the positively charged protons cancel out the negatively charged neutrons

c. the positively charged neutrons cancel out the negatively charged electrons

d. the positively charged protons cancel out the negatively charged electrons.

16. An atom of plutonium _______________

a. can be divided into smaller particles that retain all the properties of plutonium

b. cannot be divided into smaller particles that retain all the properties of plutonium

c. does not possess all the properties of a larger quantity of plutonium

d. cannot be seen using current technology.

17. In which of the neon isotopes is the number of neutrons the same as the number of protons?

a. 20Ne 


b. 21Ne 


c. 22Ne 


d. none of the above
