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1.
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a. The stearic acid must have been removed from the heat source during that
time.

b. The stearic acid molecules were not moving very fast during that time.

c. The heat applied to the stearic acid was used to overcome the forces holding
the molecules together in the solid, rather than to increase the temperature.

d. The heat applied to the stearic acid was used to break down the stearic acid
molecules into the atoms from which they were formed.



2. 

3. A student collected the following data in a combustion experiment:

	SAMPLE
	BEFORE 

BURNING (g)
	AFTER 

BURNING (g)

	A. match
	1.6
	0.8

	B. steel wool
	2.1
	2.4

	C. gasoline
	5.0
	0.0


       Which of the samples would support the Law of Conservation of Matter?


a. sample A






b. sample B


c. sample c


d. samples A and B


e. sample A, B, and C

4. 

	
	Charcoal
	Carbon Dioxide

	Formula
	C
	CO2

	State at Room Temperature
	Solid
	Gas

	Soluble in Water 
	No
	Yes

	Combustible in Air
	Yes
	No


   Based on the information in the table above, which is a reasonable hypothesis regarding    

   elements and their compounds?


a. An element retains its physical and chemical properties when it is combined  

                into a compound.


b. When an element reacts to form a compound, its chemical properties are  

                changed but its physical properties are not.


c. When an element reacts to form a compound, its physical properties are  

                changed but its chemical properties are not.


d. Both the chemical and physical properties of a compound are different from the  

                properties of the elements of which it is composed.

_____ 5. Look at the two pictures below. They show what happened when two solid blocks were each put in  

              a jar containing a liquid. Based just on what you can see in the pictures, what can you say about the  

              blocks and the jars?
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According to the graph above, the solubility of which salt is most affected by

temperature?

a. NaCl

b. NaNO;

C. KNO3

d. It affects NaNO; and KNO; equally.





a. The liquid in the jars must be water.


b. The liquid in jar 1 weighs more than the block in jar 2.


c. The block in jar 1 is floating lower in its liquid than is the block in jar 2.


d. The block in jar 1 must be made of metal and the block in jar 2 must be made of wood.
                  TITRATION OF ACID WITH NaOH
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_____6. Which is the best indicator for giving a color change at the equivalence point?


a. bromocresol green

c. phenolphthalein^^^^^


b. indigo carmine


d. neutral red

                    METHYL MERCURY CONTAMINATION IN RED HOLLOW BROOK
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____7. Methyl mercury, found in some stream sediments, is highly toxic to animal life. Using the graph    

           shown, data analysis shows that the methyl mercury concentration in the stream sediment is


a. steadily increasing, accelerating in the fall of each year


b. increasing overall but reaches a minimum in winter


c. constantly declining throughout each month of the year


d. decreasing but reaches a maximum at the end of summer^^^^^

The following data were collected. The volume of the gas is 2.20 L.

                                            GAS VOLUME DATA

	TRIAL
	MEASURED VOLUME (L)

	1
	5.20

	2
	5.20

	3
	5.19

	4
	5.20

	5
	5.20


_____ 8. This data reflects

a. low precision and high accuracy

c. low precision and low accuracy


b. high accuracy and high precision
d. low accuracy and high precision ^^^^^
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                               1 Kilogram of Water Heating

_____ 9. Between points 2 and 3, energy is being used to


a. heat water vapor


c. evaporate water


b. heat water



d. melt ice ^^^^^

An alien astronaut landed on Earth and created the periodic table shown below. The astronaut was trying to determine what type of bond would be present in several compounds.
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_____ 10. The type of bond in a compound containing G and E would be 

a. a covalent bond


c. an ionic bond ^^^^^


b. a metallic bond


d. a nonmetallic bond

Calcium carbonate was placed in a flask on a balance and dilute hydrochloric acid was added. Carbon dioxide was produced and escaped from the flask. The total mass of the flask and its contents was recorded every 10 seconds and the results are shown in the diagram below.
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                   REACTION OF CaCO3 and HCl
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                                                                                 CaCO3 + 2HCl → CaCl2 + H2O + CO2
_____ 11. Between which of the following times was the reaction fastest?


a. 10 and 20 seconds


c. 20 and 30 seconds


b. 30 and 40 seconds


d. 0 and 10 seconds ^^^^^
_____12. Mr. Vasquez's chemistry class made a list of some solutions and their pH levels. The table below shows their               

              results. Which of the following sequences shows these solutions, in order of least acidic to most acidic?

                                          pH of Acidic Solutions

	Solutions
	pH

	Gastric (stomach) juice)
	1.5

	Cola
	3.0

	Acid Rain
	4.2

	Pure Rainwater
	5.6



a. gastric juice, cola, acid rain, pure rainwater
c. pure rainwater, acid rain, cola, gastric juice


b. cola, acid rain, gastric juice, pure rainwater
d. acid rain, pure rainwater, gastric juice, cola

_____ 13. Based on the information in the graph, what is the approximate number of grams of sodium nitrate that can be                          

               dissolved in water at a temperature of 70oC?

[image: image118.png]1





   Mass of Sodium Nitrate that Can Be Dissolved in 100 mL of Water


a. 125 g


c. 140 g


b. 135 g


d. 148 g

_____ 14. The graph represents the temperature changes of four different liquids as they were heated. Which line                       
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                represents the temperature of a liquid that changed to a gas? 

a. 1

b. 2


c. 3


d. 4

_____ 15.  These pictures show the different steps in an experiment designed to separate a mixture of sand and salt.  
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                Which of these shows the steps in correct order, from first to last? 


a. Q, S, R, T


c. S, Q, T, R


b. R, T, Q, S


d. T, R, S, Q

This chart gives the results of an experiment testing physical and chemical properties of elements.
	Test
	Element 1
	Element 2
	Element 3
	Element 4

	Conductivity
	Yes
	Yes
	No
	No

	Physical 

Appearance
	Shiny solid stored in oil
	Shiny Solid
	Colorless Gas
	Yellow Gas

	Reactivity
	Very
	Reacts with nonmetals
	Unreactive
	Reacts with alkali metals


_____ 16. A fifth element also was tested. It did not conduct electricity, it reacted with alkali metals, and it was a gas.  

              This metal behaved most similarly to


a. Element 1



c. Element 3


b. Element 2



d. Element 4

_____ 17. A sixth element also was tested. It conducted electricity, it reacted with nonmetals, and it was a solid. This element behaved most similarly to


a. Element 1



c. Element 3


b. Element 2



d. Element 4

   
Solubility of Sugar and Baking Soda in Water at 20oC

	Substance
	Solubility in 100g of Water

	Sugar
	203.9g

	Baking Soda
	9.6g


_____ 18. If Jillian dissolves 100 grams of sugar in the same amount of water, this would result in


a. a saturated solution


c. a supersaturated solution


b. an unsaturated solution


d. a nonpolar solution

_____ 19. If Chris dissolves 9.6 grams of baking soda in the same amount of water, this would result in 


a. a saturated solution


c. a supersaturated solution


b. an unsaturated solution


d. a nonpolar solution

_____ 20. The diagrams show sealed containers, each of which contains a different substance. Which of these diagrams  
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               represents the molecules of a gas?

_____21. Which process is taking place in these chemical combinations?

[image: image122.png]




a. electron transfer


c. electron gain


b. electron sharing


d. electron loss

             [image: image1.emf]
22. When this equation is correctly balanced, the coefficient of the AlCl3 will be 


a. 1

b. 2

c. 4

d. 6    

               [image: image2.emf]
23. A student designed this experiment to study the effects of a catalyst on a reaction. Which trail serves as the    

      experimental control?


a. 1

b. 2

c. 3

d. 4
                      [image: image3.emf]
24. The table above lists the melting and boiling points of some metals. Which metal remains liquid over the widest    

      range of temperature?


a. copper
b. iron

c. lead

d. platinum
                   [image: image4.emf]
25. How many atoms are represented in this formula?


a. 5

b. 8

c. 28

d. 29

              [image: image5.emf]
26. Which reaction type best describes the reaction shown above?


a. combination


c. single replacement


b. decomposition


d. combustion
27. A student measures the mass of a piece of copper three times and records the results in the following table:          

                               [image: image6.emf]
The actual mass of the copper is 28.7 grams. Which of the following is demonstrated in the student's table?


a. accuracy
b. continuity
c. precision
d. reliability

28. Most gases have the property of becoming increasingly soluble in a liquid as the temperature of the liquid decreases.     

      Which graph shows this relationship?


a. [image: image7.emf]

b. [image: image8.emf]

c. [image: image9.emf]

d. [image: image10.emf]
                           [image: image11.emf]
29. The type of reaction represented by the above equation is- 


a. single-replacement

c. synthesis


b. double-replacement

d. decomposition
30. Which of the following is a weak electrolyte?


a. [image: image12.emf]        c.[image: image13.emf]

b. [image: image14.emf]          d.[image: image15.emf]
                    [image: image16.emf] 

31. Which numbered process represents condensation?


a. 1

b. 2

c. 3

d. 4

               [image: image17.emf]
32.  Which of the above is an ion with a charge of 1+?


a. 1

b. 2

c. 3

4. 4

[image: image18.emf]


33.  Which salt is most soluble in water at 90oC?


a. NaClO3

c. KBr


b. KNO3


d. NaCl

34. At a constant volume, the pressure of a gas will increase as the temperature increases. Which of the following    

      graphs shows that relationship?


a. [image: image19.emf]

c. [image: image20.emf]

b. [image: image21.emf]
d. [image: image22.emf]
35. What type of reaction does this illustration represent?


[image: image23.emf]

a. decomposition

c. single-replacement


b. synthesis

d. double-replacement

	pH
	1-6
	7
	8-14

	Solution Added
	Acid
	Neutral
	Base

	Litmus Paper changes from
	Blue to Red
	No Change
	Red to Blue


36. Which of the following aqueous solutions will cause litmus paper to turn red?


a. NaOH



c. HCl


b. NaCl



d. H2O

.
[image: image24.emf]
37.  A student used the above ruler to measure the length of a nail. The length of this nail, according to the precision of  

       the ruler, is 


a. 3.5 cm


c. 3.7 cm


b. 3.55 cm


d. 3.75 cm


[image: image25.emf][image: image26.emf]
38.  The coefficients of the balanced equation for the reaction illustrated above are:


a. 1, 1, 1



c. 2, 1, 2


b. 1, 1, 2



d. 2, 2, 1

                 [image: image27.emf]
39. The graph above shows the rate of a certain reaction as a function of temperature. According to the graph, in order  

       to double the rate of the reaction at 20oC, the temperature must be increased by approximately


a. 10oC



c. 30oC


b. 20oC



d. 40oC

[image: image28.emf]
40. Which of the following is the balanced equation for the reaction shown above? 


a. Al + H2SO4 → Al2(SO4)3 + H2

b. 2Al + 3H2SO4 → Al2(SO4)3 + 3H2

c. 2Al + 3H2SO4 → Al2(SO4)3 + H2

d. 2Al + H2SO4 → Al2(SO4)3 + H2
[image: image123.png]



41.            W + X → Y + Z
      How many grams of product Z will be formed if 12.0 g of W react with 10.0 g of X to form 8.0 g of product Y in the         

      reaction shown above?


a. 8.0 g



c. 12.0 g


b. 10.0 g



d. 14.0 g

42. 
[image: image29.emf]
       The figure above shows a compound containing hydrogen (H) and an unknown element Z. To which group on the         

       periodic table does element Z belong?


a. 13



c. 15


b. 14



d. 16

43. The best model for a decomposition reaction is- 


a. [image: image30.emf]
c. [image: image31.emf]

b. [image: image32.emf]
d. [image: image33.emf]
44.             
	ELEMENTS
	PROTONS
	NEUTRONS
	ELECTRONS

	1
	11
	12
	10

	2
	1
	0
	2

	3
	15
	16
	15

	4
	20
	20
	18


       Which of the above elements is a positive ion with a charge of one?


a. 1



c. 3


b. 2



d. 4

                             [image: image34.emf]
45. When the equation above is balanced, the coefficient of the hydrochloric acid will be


a. 2



c. 4


b. 3



d. 6

                [image: image35.emf]
46. When the equation above is balanced, the coefficients in order are


a. 1, 1, 1, 1


c. 3, 1, 3, 2


b. 2, 1, 1, 2


d. 3, 2, 2, 1

                 [image: image36.emf]
48. Each balloon is filled with the same amount of molecules of gas. Which of the following best explains why balloon                     

      B is larger than balloon A?


a. The gas in balloon A is under less pressure
c. The gas in balloon B is under more pressure


b. The gas in balloon A is warmer


d. The gas in balloon B is warmer

                             [image: image37.emf]
49. The diagram shows an experimental setup used to separate the components of a colored ink sample. Which of the  

      following describes this laboratory technique?


a. chromatography


c. filtration


b. decanting



d. distillation

	SOLUTION
	A
	B
	C
	D

	pH
	2
	6
	9
	12


50. Which pair of solutions would be acidic if mixed in equal quantities?


a. A and B


c. B and D


b. B and C


d. C and D

     [image: image38.emf]
51. What type of reaction is represented here?


a. single replacement

c. synthesis


b. double replacement

d. decomposition

                [image: image39.emf]
52. The volume of Object X is approximately- 


a. 20 mL



c. 30 mL


b. 25 mL


d. 35 mL

53. Which of the following models is s synthesis reaction?


a. [image: image40.emf] 
c. [image: image41.emf]

b. [image: image42.emf]
d. [image: image43.emf]
54.  Which of these best shows particles in a mixture?


a. [image: image44.emf]
b. [image: image45.emf]
c. [image: image46.emf]
d. [image: image47.emf]
          [image: image48.emf]
55. Which of the following elements belongs to the family indicated?


a. Nitrogen belongs to the halogen family
c. Calcium belongs to the alkali family


b. Helium belongs to the noble gas family
d. Sodium belongs to the alkaline earth family

56. Which picture illustrates the structure of a molecule of water?


a. [image: image49.emf]

b. [image: image50.emf]
       c. [image: image51.emf]

d. [image: image52.emf]
     [image: image53.emf]
57. Which of these elements has an atomic number of 14?


a. N



c. Si


b. Al



d. P

58. An experiment was set up to measure the distance a snail would travel in 5 minutes. Which of these rulers should be  

      used to give the most precise measurement?


a. [image: image54.emf]

c. [image: image55.emf]

b. [image: image56.emf]

d. [image: image57.emf]
[image: image58.emf]
59. Which of the following lists the elements in order, from those having the least protons to those having the most            

      protons in the atoms?


a. O, N, B, Li



c. O, S, Se, Te


b. Na, S, Al, Cl



d. Rb, K, Na, Li

                [image: image59.emf]
60. Which element is an alkali metal?


a. K




c. Al


b. Mg




d. Ag

[image: image60.emf]           [image: image61.emf]
61. Which of these elements has the greatest average atomic mass?


a. B



c. N


b. C



d. Al

                [image: image62.emf]
62. In this atomic model, point A represents 


a. a proton


c. a neutron


b. a nucleus


d. an electron

[image: image63.emf]
63. Which of the following elements has 16 protons?


a. oxygen


c. sulfur


b. chlorine


d. germanium

You may use your periodic table to answer the next group of questions.

The table below shows melting points for ionic compounds. 

	COMPOUND
	MELTING POINT (oC)

	NaCl
	804

	NaI
	651

	KCl
	773

	KBr
	730

	NaF
	993

	KI
	680

	NaBr
	755


64. Does the melting point increase or decrease as you move down Group 17?

65. What does that mean about the strength of the ionic bonds for Group 17 and these metals?

66. Electronegativity increases from left to right across a period, and decreases from top to bottom down a group. Rank  

      the following elements from least to most electronegativity.


a. Oxygen
b. Sodium
c. Radon

d. Helium
e. Carbon

67. Using your periodic table, fill in the data table below.

	ELEMENT
	ELECTRONS
	PROTONS
	OXIDATION #

	Be
	
	
	

	
	3
	
	

	
	
	5
	3

	S
	
	
	


68. Using your periodic table, predict the number of molecules needed to balance each metal in the ionic compound. 


a. LiF     _____


b. HCl    _____


c. MgBr _____


d. AlCl   _____

69. A substance is a strong electrolyte. Which picture below shows the likely result of placing electrodes attached to a  

[image: image124.png]


     bulb in a solution of the substance?

[image: image125.png]
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a.


b. 

            c.


d. 


70. 

                    [image: image64.emf]
71. What is the purpose of putting separations in the roadway of a bridge as shown in the picture above?


a. to allow for the expansion of the concrete roadway on hot days


b. to make drivers slow down as they pass over the bump


c. to make it easier to repair damaged sections of the concrete roadway


d. to make the bridge stronger by reinforcing it with steel
                          [image: image65.emf]
72. The kelvin temperature scale is often used in calculations involving gases. According to the diagram, what is the temperature on the kelvin scale at which water freezes?


a. 0 K



c. 273 K


b. 100 K



d. 373 K
73.                                         [image: image66.emf]
        The picture above shows an Erlenmeyer flask filled with a liquid. Which of these shows what the liquid will look   

         like when the flask is tilted?

a. [image: image67.emf]

b. [image: image68.emf]

c. [image: image69.emf]

d. [image: image70.emf]
                               [image: image71.emf]
74. According to the graph, all of these substances are liquids at room temperature (20°C) EXCEPT .

 
a. acetone


c. ammonia


b. alcohol


d. benzene

                                   [image: image72.emf]
75. Daphne placed a glass of water with a thermometer in it inside a freezer. She took temperature readings every 2

     minutes for 30 minutes. The data she recorded are shown in the graph above. What is the most likely cause of the

     temperature remaining constant during the time interval between the 12- and 22- minute marks?


a. The ice was melting during that time.
c. The water’s kinetic energy was increasing.


b. The water was freezing during that time.
d. The water’s kinetic energy was decreasing

76. José’s science teacher told him that every part of a salt and water solution is identical. José wanted to collect     

      samples to verify this statement. Which picture shows the sample that verifies this statement?

a. [image: image73.emf]

b. [image: image74.emf]

c. [image: image75.emf]

d. [image: image76.emf]
                                    [image: image77.emf]
77. Which of these questions would most likely be answered by this experimental setup?


a. How do the particles in a suspension and a solution compare in their ability to scatter light?


b. How does light energy affect the rate at which particles dissolve in a suspension and in a solution?


c. Does light change the evaporation rate of a suspension or a solution?


d. How does light energy affect the temperature of a suspension and a solution?

[image: image78.emf]             [image: image79.emf]
78. What do these processes have in common?


a. They are all examples of chemical changes.


b. They are all examples of physical changes.


c. They are all examples of reactions that require the addition of heat energy.


d. They are all examples of unsafe laboratory techniques

[image: image80.emf]
79. According to the diagram, which of these statements is true?


a.  Compounds cannot be broken down into simpler substances.


b.  Elements can be broken down into simpler substances.


c.  Heterogeneous mixtures have a uniform composition throughout.


d.  Homogeneous mixtures have a uniform composition throughout.

                   [image: image81.emf]
80. Which particle is located in the cloud region of the atom?


a. electron

c. nucleus


b. neutron

d. proton

[image: image82.emf]
81. The atoms in Group A are different from the atoms in Group B because only the atoms in Group A have .


a. their outer energy levels filled with electrons
c. electron arrangements typical of metals


b. three energy levels of electrons


d. electron arrangements typical of nonmetals
82. Alkali metals belong to a group of elements whose atoms have only one electron in their outer energy level.

      According to this definition, which of these is an atom of an alkali metal?

a. [image: image83.emf]
b. [image: image84.emf]
c. [image: image85.emf]
d. [image: image86.emf]
                           [image: image87.emf]
83. According to this information, which solid has an atomic mass greater than 200?


a. rubidium

c. tantalum


b. cesium

d. thorium

          [image: image88.emf]
84. These pictures show different models of the atom proposed by scientists. Which of these is the most recent model of  

      an atom?

a. Q

b. R

c. S

d. T

                          [image: image89.emf]
85. The picture shows models of polar molecules. Which of these is the major characteristic of polar molecules?


a. They contain at least two hydrogen atoms.


b. They contain a metal and a nonmetal.


c. They have a triangular shape created by the large size of negative oxygen molecules.


d. They have a slightly positive end and a slightly negative end

86. A covalent bond forms when two nonmetals share electrons. According to this definition, which of the following is  

      an example of a covalent bond?

a. [image: image90.emf]

c. [image: image91.emf]

b. [image: image92.emf]



d. [image: image93.emf]
                                                         [image: image94.emf]
87. The chart shows the atomic numbers for the elements in the halogen family of elements. Which of these graphs best  

      represents these data?

a. [image: image95.emf]

c. [image: image96.emf]

b. [image: image97.emf]

d. [image: image98.emf]
88. A chemist is trying to identify elements. Which instrument could be used to test a sample of an element for  

      conductivity?

a. [image: image99.emf]   

b. [image: image100.emf]    

c. [image: image101.emf]     
d. [image: image102.emf]
89. The picture below shows models of some organic compounds. According to the diagram, which of these is a major  

      characteristic of organic compounds?
                                       [image: image103.emf]    


a. They contain five atoms.


b. They contain carbon atoms.


c. They have a basic ring shape.


d. They interact with nitrogen.
                                                                       [image: image104.emf]
90. The green color of the copper coating that covers the Statue of Liberty is different from the color of a typical copper     

      penny. What caused the Statue of Liberty’s copper coating to turn green?


a. Copper corrodes when exposed to air, creating copper carbonate.


b. Erosion wore away the outer layer of copper, exposing its copper carbonate interior.


c. Copper exposed to air and moisture forms hydrated iron (III) oxide.


d. Copper exposed to air produces a protective carbonate covering.
                          [image: image105.emf]
91. The information on this bread bag means that the bread is baked using .


a. all natural ingredients


b. an ingredient that encourages the rising of yeast


c. an ingredient that helps prevent the growth of fungus


d. several different types of preservatives
                 [image: image106.emf]
92. A coefficient in the above formula is .


a. Pb 

b. (NO3)
c. 2

d. KI
[image: image107.emf]
93. Knowing that a more active metal will replace a less active metal in a compound, which of the following

      statements is true?


a. Gold would replace silver.
c. Silver would replace copper.


b. Mercury would replace lead.
d. Lead would replace copper.


                 Use the graph above for questions 94-101.

94. What non-metal was produced in the largest quantity in 1994?

95. What metal was produced in the largest quantity in 1994?

96. What was the total quantity of nitrogen-containing substances in the top 10 chemicals produced in 1994?

97. By how much did the number 1 chemical on this list exceed the number 2 chemical on this list in terms of  

      production quantity?

98. Name one important use for the number 5 chemical on the list.

99. What was the total weight of sodium compounds produced in 1994?

100. What metalloid or metalloid-containing compound can be found on this list?

101. What is the total weight of organic (carbon-containing) compounds in the list of the top ten chemicals in 1994?
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