
 
Questions on Chapter 1:   Matter and Measurement 
 
Indicate whether each of the following statements is True (T) or False (F): 
 
1) A theory is a model used to explain natural laws and make predictions about natural phenomena. 
 
2) The scientific method is used to make theories that can no longer be changed. 
 
3) The composition refers to the components of a sample of matter and their relative proportions. 
 
4) A physical property is the ability of a sample of matter to undergo a change in composition under 
certain conditions. 
 
5) A homogenous mixture has regions that are different in composition or phase. 
 
6) On a very cold day in Alaska, the temperature was -40°F. The temperature in Celsius on the same day 
was  also -40°. 
 
7) The SI unit of mass is 1 gram. 
 
8) An intensive property is dependent of the amount of matter observed. 
 
9) Several values close together guarantee good accuracy. 
 
10) The result of addition can have more significant figures than any of the numbers added. 
 
Circle the correct answer:  
 
11) A model that explains and makes predictions about natural phenomena is referred to as a:  
A) natural law  
B) hypothesis  
C) theory  
D) generalization  
E) deduction  
 
12) Which of the following is a physical property? 
A) the density of lead 
B) sulfur burns in oxygen to form sulfur trioxide 
C) ozone reacts with silver to give silver oxide 
D) platinum metal does not react with hydrochloric acid 
 
13) A physical property is:  
A) the ability of a sample to undergo change  
B) a substance comprised of a single type of atom  
C) a property the sample displays without changing its composition  
D) always visible  
E) a property the sample displays that results in a change in composition  
 
14) A chemical change always involves a change in: 



I)  appearance 
II)  state 
III)  composition 
IV)  temperature  
A) I and II  
B) I, II, IV  
C) III only  
D) II and IV  
E) all of the above  
 
15) Which of the following is a chemical property of gold? 
A) does not react with hydrochloric acid 
B) is a good conductor of electricity 
C) is malleable 
D) is a good conductor of heat 
 
16) Which of the following is a physical change?  
A) the freezing of water to form ice  
B) the burning of paper  
C) the mixing of salt and water  
D) the reaction of zinc with hydrochloric acid  
E) the inability of gold to react with water  
 
27) Oxygen is:  
A) a mixture  
B) a compound  
C) an element  
D) a solution  
E) always combined with hydrogen  
 
18) Sulfur dioxide gas is:  
A) a homogeneous mixture  
B) a compound  
C) an element  
D) a heterogeneous mixture  
E) a solid at room temperature  
 
19) Sulfuric acid is:  
A) a homogeneous mixture  
B) a compound  
C) an element  
D) a heterogeneous mixture  
E) an atom  
 
20) The term substance should be used for 
A) chemical elements 
B)  compounds 
C) both chemical elements and compounds 
D) chemical elements, compounds, and mixtures 
E) any mixture. 



 
21) Choose the INCORRECT statement.  
A) Matter is made of tiny units called atoms.  
B) An element is a substance made of one type of atom.  
C) A compound contains regions that are unlike other regions of the compound.  
D) Homogeneous mixtures are solutions.  
E) Elements and compounds are substances.  
 
22) Which of the following are forms of matter? 
I)  hydrogen gas 
II)  sunlight 
III)  ice 
IV)  wind 
V)  iron  
A) III and V  
B) I, III and V  
C) I and V  
D) II and IV  
E) all of the above  
 
23) Which one of the following would be classified as a heterogeneous mixture?  
A) salt water  
B) copper nitrate solution  
C) brass  
D) mix of table salt and black pepper  
E) a sugar solution 
 
24) Which of the following is a chemical change?  
A) the freezing of water to form ice  
B) hammering zinc into a thin film  
C) the inability of gold to react with water  
D) the boiling of water to form steam  
E) the reaction of chlorine gas and sodium to form salt  
 
25) From ammonia gas, one can obtain two different gases, each of which is a pure substance. Using 
only this information, it can be said with certainty that:  
A) one of the products is an element  
B) neither of the products can be an element  
C) ammonia cannot be an element  
D) both products are elements  
E) gases do not produce solids  
 
26) Which of the following is a compound?  
A) water  
B) oxygen  
C) heat  
D) salad dressing  
E) nitrogen  
 
27) The content of a container filled with sand and water would best be described as:  



A) elements  
B) a homogeneous mixture  
C) a heterogeneous mixture  
D) a compound  
E) a solution  
 
28) Water is:  
A) a mixture  
B) a compound  
C) an element  
D) a molecule  
E) an atom  
 
29) Saltwater is:  
A) a mixture  
B) only one compound  
C) an element  
D) a molecule  
E) an atom  
 
30) In the following list, only __________ is not an example of matter. 
A) planets 
B) light 
C) dust 
D) elemental phosphorus 
E) table salt 
 
31) What is the physical state in which matter has no specific shape but does have a specific volume? 
A) gas 
B) solid 
C) liquid 
D) salts 
E) ice 
 
32) The law of constant composition applies to __________. 
A) solutions 
B) heterogeneous mixtures 
C) compounds 
D) homogeneous mixtures 
E) solids 
 
33) A combination of sand, salt, and water is an example of a __________. 
A) homogeneous mixture 
B) heterogeneous mixture 
C) compound 
D) pure substance 
E) solid 
 
34) A small amount of salt dissolved in water is an example of a __________. 
A) homogeneous mixture 



B) heterogeneous mixture 
C) compound 
D) pure substance 
E) solid 
 
35) Which one of the following has the element name and symbol correctly matched? 
A) P, potassium 
B) C, copper 
C) Mg, manganese 
D) Ag, silver 
E) Sn, silicon 
 
36) Which one of the following has the element name and symbol correctly matched? 
A) S, sodium 
B) Tn, tin 
C) Fe, iron 
D) N, neon 
E) B, bromine 
 
37) Which one of the following elements has a symbol that is not derived from its foreign name? 
A) tin 
B) aluminum 
C) mercury 
D) copper 
E) lead 
 
38) Which one of the following is a pure substance? 
A) concrete 
B) wood 
C) salt water 
D) elemental copper 
E) milk 
 
39) Which one of the following is often easily separated into its components by simple techniques such 
as filtering or decanting? 
A) heterogeneous mixture 
B) compounds 
C) homogeneous mixture 
D) elements 
E) solutions 
 
40) Which states of matter are significantly compressible? 
A) gases only 
B) liquids only 
C) solids only 
D) liquids and gases 
E) solids and liquids 
 
41) For which of the following can the composition vary? 
A) pure substance 



B) element 
C) both homogeneous and heterogeneous mixtures 
D) homogeneous mixture 
E) heterogeneous mixture 
 
42) If matter is uniform throughout and cannot be separated into other substances by physical means, it 
is __________. 
A) a compound 
B) either an element or a compound 
C) a homogeneous mixture 
D) a heterogeneous mixture 
E) an element 
 
43) An element cannot __________. 
A) be part of a heterogeneous mixture 
B) be part of a homogeneous mixture 
C) be separated into other substances by chemical means 
D) interact with other elements to form compounds 
E) be a pure substance 
 
44) Homogeneous mixtures are also known as __________. 
A) solids 
B) compounds 
C) elements 
D) substances 
E) solutions 
 
45) The law of constant composition says __________. 
A) that the composition of a compound is always the same 
B) that all substances have the same composition 
C) that the composition of an element is always the same 
D) that the composition of a homogeneous mixture is always the same 
E) that the composition of a heterogeneous mixture is always the same 
 
46) Which of the following is an illustration of the law of constant composition? 
A) Water boils at 100°C at 1 atm pressure. 
B) Water is 11% hydrogen and 89% oxygen by mass. 
C) Water can be separated into other substances by a chemical process. 
D) Water and salt have different boiling points. 
E) Water is a compound. 
 
47) In the following list, only __________ is not an example of a chemical reaction. 
A) dissolution of a penny in nitric acid 
B) the condensation of water vapor 
C) a burning candle 
D) the formation of polyethylene from ethylene 
E) the rusting of iron 
 
48) Of the following, only __________ is a chemical reaction. 
A) melting of lead 



B) dissolving sugar in water 
C) tarnishing of silver 
D) crushing of stone 
E) dropping a penny into a glass of water 
 
49) Which one of the following is not an intensive property? 
A) density 
B) temperature 
C) melting point 
D) mass 
E) boiling point 
 
50) Which one of the following is an intensive property? 
A) mass 
B) temperature 
C) heat content 
D) volume 
E) amount 
 
51) Of the following, only __________ is an extensive property. 
A) density 
B) mass 
C) boiling point 
D) freezing point 
E) temperature 
 
52) Which of the following are chemical processes?  
1.  rusting of a nail  
2.  freezing of water  
3.  decomposition of water into hydrogen and oxygen gases  
4.  compression of oxygen gas 
A) 2, 3, 4 
B) 1, 3, 4 
C) 1, 3 
D) 1, 2 
E) 1, 4 
 
53) In the following list, only __________ is not an example of a chemical reaction. 
A) burning a plastic water bottle 
B) the production of hydrogen gas from water 
C) the tarnishing of a copper penny 
D) chopping a log into sawdust 
E) charging a cellular phone 
 
 
54) A consistent explanation of known observations is called 
A) an experiment. 
B) a hypothesis. 
C) a prediction. 
D) a theory. 



 
55) An interpretation of the results of many tests is called 
A) an experiment. 
B) a hypothesis. 
C) a prediction. 
D) a theory. 
 
56) The fundamental SI unit of mass is the 
A) centigram. 
B) gram. 
C) kilogram. 
D) milligram. 
 
57) Which of the following is a fundamental SI Unit? 
A) centimeter 
B) kilogram 
C) microsecond 
D) milliliter 
 
58) All of the following are fundamental SI units except the 
A) gram. 
B) Kelvin. 
C) meter. 
D) second. 
 
59) What symbol is used to express the factor, 10-6? 
A) M 
B) m 
C) μ 
D) n 
 
60) What symbol is used to represent the factor 10-3? 
A) M 
B) m 
C) μ 
D) n 
 
61) What symbol is used to represent the factor 10-9? 
A) M 
B) m 
C) μ 
D) n 
 
62) The factor 0.01 corresponds to which prefix? 
A) deka 
B) deci 
C) centi 
D) milli 
 



63) Convert 5.100 × 10-3 to ordinary notation. 
A) 0.0005100 
B) 0.005100 
C) 510.0 
D) 5100 
 
64) Convert 0.003002 to standard scientific notation. 
A) 3.002 × 10-3 
B) 3002 × 10-6 
C) 3.002 × 103 
D) 3002 × 106 
 
65) Without using a calculator, solve the following problem: 

 
A) 1 × 10-6 
B) 1 × 104 
C) 1 × 1024 
D) 1 × 1034 
 
66) Without using a calculator, solve the following problem:  

 
A) 1 × 100 
B) 1 × 10-3 
C) 1 × 10-9 
D) 1 × 10-12 
 
67) An astronaut uses a laboratory balance and weighs an object on earth and again on the moon. Which 
statement below about the weight and mass of the object is true? 
A) The mass and weight will be identical on the earth and the moon. 
B) The mass will be the same on earth and moon but the weight will be less on the moon. 
C) The weight will be the same on earth and moon but the mass will be less on the moon. 
D) Both the mass and weight will be different on earth and moon. 
 
68) When measuring a solid metal block at constant temperature, which measurement will change in 
numerical value depending on the location where it is taken? 
A) length 
B) mass 
C) volume 
D) weight 
 
69) Which of the following is the greatest mass? 
A) 1000 μg 
B) 1.000 × 10-4 kg 
C) 1.000 × 10-2 cg 



D) 1.000 × 10-8 Mg 
 
70) The mass of a single copper atom is 1.055 × 10-22 g. This is the same mass as 
A) 1.055 × 10-16 mg. 
B) 1.055 × 10-25 kg. 
C) 1.055 × 10-28 μg. 
D) 1.055 × 10-31 ng. 
 
71) A student weighed 3000. μg of sulfur in the lab. This is the same mass as 
A) 3.000 × 10-6 g. 
B) 3.000 × 10-3 kg. 
C) 3.000 × 103 mg. 
D) 3.000 × 106 ng. 
 
71) Convert 1 μm to meters. 
A) 1 × 10-9 m 
B) 1 × 10-6 m 
C) 1 × 10-3 m 
D) 1 × 106 m 
 
72) The average distance between nitrogen and oxygen atoms is 115 pm in a compound called nitric 
oxide. What is this distance in centimeters? 
A) 1.15 × 10-9 cm 
B) 1.15 × 10-8 cm 
C) 1.15 × 1012 cm 
D) 1.15 × 1016 cm 
 
73) The diameter of an atom is approximately 1 × 10-10 m. What is the diameter in millimeters? 
A) 1 × 10-16 mm 
B) 1 × 10-13 mm 
C) 1 × 10-7 mm 
D) 1 × 10-4 mm 
 
74) The diameter of the nucleus of an atom is approximately 1 × 10-15 meters. If 1 nm is equal to 10 
Ångstroms, what is the diameter of the nucleus in Ångstroms? 
A) 1 × 10-23 Å 
B) 1 × 10-8 Å 
C) 1 × 10-7 Å 
D) 1 × 10-5 Å 
 
75) If the melting point of titanium metal is 1672°C, what is its melting point in Kelvins? 
A) 897 K 
B) 1399 K 
C) 1945 K 
D) 3042 K 
 



76) Which of the following is the lowest temperature? 
A) 37°C 
B) 54°F 
C) 313 K 
D) All of these temperatures are all equal. 
 
77) Which one of the following statements about temperature scales is false? 
A) The boiling point of water on the Fahrenheit scale is 212 degrees. 
B) The Celsius degree is smaller than the Fahrenheit degree. 
C) The freezing point of water on the Celsius scale is 0 degrees. 
D) All temperatures on the Kelvin scale are positive numbers. 
 
78) Which of the following volumes is equal to 10 mL? 
A) 10 cm3 
B) 10 dm3 
C) 0.10 L 
D) 0.00010 kL 
 
79) Convert 100 cm3 to m3. 
A) 1 × 10-4 m3 
B) 1 × 100 m3 
C) 1 × 104 m3 
D) 1 × 108 m3 
 
80) Convert 15 m3 to liters. 
A) 1.5 × 10-2 L 
B) 1.5 L 
C) 1.5 × 102 L 
D) 1.5 × 104 L 
 
81) Which of the following is the smallest volume? 
A) 44 cm3 
B) 1.0 dL 
C) 5.5 × 103 mL 
D) 1 × 108 nL 
 
82) A piece of metal ore weighs 8.25 g. When a student places it into a graduated cylinder containing 
water, the liquid level rises from 21.25 mL to 26.47 mL. What is the density of the ore? 
A) 0.312 g/mL 
B) 0.633 g/mL 
C) 1.58 g/mL 
D) 3.21 g/mL 
 
83) The density of aluminum is 2.702 g/cm3. What is the final liquid level of water if 1.130 ounces of 
aluminum is dropped into a graduated cylinder containing 15.90 mL of water? 
A) 17.08 mL 
B) 21.66 mL 
C) 27.76 mL 



D) 47.95 mL 
 
84) The density of mercury is 13.5 g/mL. What is the mass in kg of mercury that fills a 0.250-L flask? 
A) 0.0540 kg 
B) 3.38 kg 
C) 54.0 kg 
D) 3380 kg 
 
85) The density of copper is 8.96 g/cm3. What is the mass in mg of a cube of copper that measures 2.31 
mm on each side?  
A) 0.0207 g 
B) 0.110 g 
C) 2.07 g 
D) 110 g 
 
86) Which of the following numbers has the greatest number of significant figures? 
A) 0.5070 
B) 0.201 
C) 418000 
D) 6.02 × 1024 
 
97) Which of the following is an exact number? 
A) 0.507 grams 
B) 1.13 liters 
C) 2 people 
D) 5.37°C 
 
88) The measured mass of a sample of iron was 1.23 g. Which digit in the measurement has the least 
certainty? 
A) the first digit, 1 
B) the middle digit, 2 
C) the last digit, 3 
D) They are all certain digits. 
 
92) How many of the following numbers contain 3 significant figures? 
 0.105 6.010 0.0100 8.00 × 102 
A) one 
B) two 
C) three 
D) four 
 
89) How many significant figures are there in the answer to the following problem? 
 (8.881 × 2.100) + 0.590 = ? 
A) one 
B) two 
C) three 
D) four 
 
90) How many significant figures are there in the answer for the following problem? 



 23.1 + 0.5588 + 17 = ? 
A) one 
B) two 
C) three 
D) four 
 
95) How many significant figures are there in the answer for the following problem? 
 

 [(131.7 119) 1.05]
0.500
− ×  = ? 

A) one 
B) two 
C) three 
D) four 
 
91) A propane molecule contains 3 atoms of carbon. The number 3 represents how many significant 
figures? 
A) one 
B) two 
C) three 
D) infinite 
 
92) Round off 507,506 to four significant figures. 
A) 5075 
B) 5076 
C) 5.075 × 105 
D) 5.076 × 105 
 
93) Round off 507,506 to three significant figures. 
A) 507 
B) 508 
C) 5.07 × 105 
D) 5.08 × 105 
 
94) Each of the numbers in the following calculation represents a quantity measured by a student in the 
laboratory. 

 

 P = 0.1000 0.08206 298.15
1.0068

× ×  

 
After performing the calculation, the student's calculator appeared as shown below: 
To the correct number of significant figures what is the value of P? 
 



 
A) 2 
B) 2.43 
C) 2.430 
D) 2.430094 
 
95) Each of the numbers in the following calculation represents a quantity measured by a student in the 
laboratory. 
 

g = 0.0220 × 1
44.0

  × 12.0 

 
After performing the calculation, the student's calculator appeared as shown below: 
To the correct number of significant figures what is the value of g? 
 

 
A) 6 × 10-3 
B) 6.0 × 10-3 
C) 6.00 × 10-3 
D) 6.000 × 10-3 
 
96) To the correct number of significant figures, an automobile traveling at 28 mi/h is traveling at 
________ km/h (1 km = 0.6214 mi). 
A) 17 
B) 17.40 
C) 45 
D) 45.06 



 
97) An automobile uses gasoline at a rate of 35 mi/gal, which is the same as ________ km/L (1 km = 
0.6214 mi, 1 gal = 3.78 L). 
A) 5.8 
B) 15 
C) 82 
D) 210 
 
 
98) Use the drawings below to answer the following questions. 

 

 
 If hitting the bull's-eye is the desired result, Figure (a) represents 
A) good accuracy and good precision. 
B) good accuracy and poor precision. 
C) poor accuracy and good precision. 
D) poor accuracy and poor precision. 
 
99) If hitting the bull's-eye is the desired result, Figure (b) represents 
A) good accuracy and good precision. 
B) good accuracy and poor precision. 
C) poor accuracy and good precision. 
D) poor accuracy and poor precision. 
 
100) If hitting the bull's-eye is the desired result, Figure (c) represents 
A) good accuracy and good precision. 
B) good accuracy and poor precision. 
C) poor accuracy and good precision. 
D) poor accuracy and poor precision. 
 
101) To the correct number of significant figures, what is the temperature reading on the following 
Celsius thermometer? 



 

 
 
A) 21°C 
B) 21.7°C 
C) 21.70°C 
D) 22°C 
 
102) To the correct number of significant figures, what is the temperature reading on the following 
Celsius thermometer? 
 

 
 
A) 15°C 
B) 15.6°C 
C) 15.67°C 
D) 16°C 
 
103) To the correct number of significant figures, what is the volume of the liquid in the graduated 
cylinder? 
 

 
 
A) 7 mL 
B) 7.0 mL 
C) 7.7 mL 
D) 8 mL 



 
104) To the correct number of significant figures, what is the level of the liquid in the buret? 
 

 
 
A) 0.2 mL 
B) 0.29 mL 
C) 0.3 mL 
D) 0.35 mL 


