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DO ALL of the MULTIPLE CHOICE QUESTIONS 

PICK 6 SHORT ANSWER QUESTIONS 
PICK 6 NUMERIC RESPONSE QUESTIONS 

PICK 3 ESSAY QUESTIONS 
 
 

CHEMISTRY HONORS MID TERM 2009 - 2010 

 
Multiple Choice 
Identify the letter of the choice that best completes the statement or answers the question. 

 
____ 1. An example of an extensive property of matter is ____. 
 

a. temperature c. mass 
b. pressure d. hardness 
 
 

____ 2. All of the following are physical properties of matter EXCEPT ____. 
a. mass c. melting point 
b. color d. ability to rust 
 
 

____ 3. A vapor is which state of matter? 
a. solid c. gas 
b. liquid d. all of the above 
 
 

____ 4. A substance that forms a vapor is generally in what physical state at room temperature? 
a. solid c. gas 
b. liquid d. liquid or solid 
 
 

____ 5. Which state of matter expands when heated and is easy to compress? 
a. gas c. solid 
b. liquid d. all of the above 
 
 

____ 6. All of the following are physical properties of a substance in the liquid state EXCEPT ____. 
a. indefinite volume c. not easily compressed 
b. definite mass d. indefinite shape 
 
 

____ 7. Which of the following is a heterogeneous mixture? 
a. air c. steel 
b. salt water d. soil 
 
 

____ 8. Which of the following is a heterogeneous mixture? 
a. vinegar in water c. oil and vinegar 
b. milk d. air 
 
 

____ 9. An example of a homogeneous mixture is ____. 
a. water c. noodle soup 
b. stainless steel d. oxygen 
 
 

____ 10. Which of the following is true about compounds? 



a. They can be physically separated into their component elements. 
b. They have compositions that vary. 
c. They are substances. 
d. They have properties similar to those of their component elements. 
 
 

____ 11. What is one difference between a mixture and a compound? 
a. A compound consists of more than one phase. 
b. A compound can only be separated into its components by chemical means. 
c. A mixture can only be separated into its components by chemical means. 
d. A mixture must be uniform in composition. 
 
 

____ 12. The first figure in a properly written chemical symbol always is ____. 
a. boldfaced c. italicized 
b. capitalized d. underlined 
 
 

____ 13. Which of the following represents a compound? 
a. H c. H2O 
b. H-3 d. O-16 
 
 

____ 14. Which substance has a chemical symbol that is derived from a Latin name? 
a. calcium c. oxygen 
b. hydrogen d. potassium 
 
 

____ 15. Which of the following is a chemical property? 
a. color c. freezing point 
b. hardness d. ability to react with oxygen 
 
 

____ 16. Which of the following does NOT involve a physical change? 
a. mixing c. grinding 
b. melting d. decomposing 
 
 

____ 17. Which of the following indicates that a chemical change has happened during cooking? 
a. The food darkens. 
b. Bubbles form in boiling water. 
c. Butter melts. 
d. Energy is transferred from the stove to a pan. 
 
 

____ 18. Which action changes the identity of the substance referenced? 
a. melting gold 
b. running an electric current through copper 
c. corroding iron 
d. breaking an ice cube 
 
 

____ 19. The diameter of a carbon atom is 0.000 000 000 154 m. What is this number expressed in scientific notation? 
a. 1.54  10  m c. 1.54  10  m 
b. 1.54  10  m d. 1.54  10  m 
 
 

____ 20. What is the result of multiplying 2.5  10  by 3.5  10 ? 
a. 8.75  10  c. 8.75  10  
b. 8.75  10  d. 8.75  10  
 
 

____ 21. What is the result of adding 2.5  10  and 3.5  10 ? 
a. 2.9  10  c. 2.9  10  
b. 6.0  10  d. 6.0  10  
 
 

____ 22. Which group of measurements is the most precise? (Each group of measurements is for a different object.) 
a. 2 g, 3 g, 4 g c. 2 g, 2.5 g, 3 g 
b. 2.0 g, 3.0 g, 4.0 g d. 1 g, 3 g, 5 g 
 
 



____ 23. In the measurement 0.503 L, which digit is the estimated digit? 
a. 5 
b. the 0 immediately to the left of the 3 
c. 3 
d. the 0 to the left of the decimal point 
 
 

____ 24. How many significant figures are in the measurement 0.003 4 kg? 
a. two c. five 
b. four d. This cannot be determined. 
 
 

____ 25. What is the measurement 111.009 mm rounded off to four significant digits? 
a. 111 mm c. 111.01 mm 
b. 111.0 mm d. 110 mm 
 
 

____ 26. What is the volume of a salt crystal measuring 2.44  10  m by 1.4  10  m by 8.4  10  m? 
a. 2.9  10  m  c. 2.9  10  m  
b. 2.9  10  m  d. 2.9  10  m  
 
 

____ 27. What is the metric system prefix for the quantity 0.000 001? 
a. centi- c. kilo- 
b. deci- d. micro- 
 
 

____ 28. What is the SI unit of mass? 
a. liter c. candela 
b. joule d. kilogram 
 
 

____ 29. What is the temperature of absolute zero measured in C? 
a. –373 C c. –173 C 
b. –273 C d. –73 C 
 
 

____ 30. Which of the following mass units is the largest? 
a. 1 cg c. 1 mg 
b. 1 dg d. 1 ng 
 
 

____ 31. The weight of an object ____. 
a. is the same as its mass c. is not affected by gravity 
b. depends on its location d. is always the same 
 
 

____ 32. What is the temperature –34 C expressed in kelvins? 
a. 139 K c. 239 K 
b. 207 K d. 339 K 
 

 
Commonly Used Metric Prefixes 

Prefix Meaning Factor 
mega (M) 1 million times larger than the unit it precedes 10  
kilo (k) 1000 times larger than the unit it precedes 10  
deci (d) 10 times smaller than the unit it precedes 10  
centi (c) 100 times smaller than the unit it precedes 10  
milli (m) 1000 times smaller than the unit it precedes 10  
micro ( ) 1 million times smaller than the unit it precedes 10  
nano (n) 1000 million times smaller than the unit it precedes 10  
pico (p) 1 trillion times smaller than the unit it precedes 10  
 

 
____ 33. What is the quantity 0.0075 meters expressed in centimeters? Use the table above to help you. 



a. 0.075 cm c. 7.5 cm 
b. 0.75 cm d. 70.5 cm 
 
 

____ 34. A cubic meter is about the same as the volume occupied by a ____. 
a. kilogram of water c. washing machine 
b. cup of milk d. basketball arena 
 
 

____ 35. Density is found by dividing ____. 
a. mass by volume c. mass by area 
b. volume by mass d. area by mass 
 
 

____ 36. What is the volume of 45.6 g of silver if the density of silver is 10.5 g/mL? 
a. 0.23 mL c. 479 mL 
b. 4.34 mL d. none of the above 
 
 

____ 37. If the temperature of a piece of steel decreases, what happens to its density? 
a. The density decreases. 
b. The density increases. 
c. The density does not change. 
d. The density first increases, then decreases. 
 
 

____ 38. Which of the following is NOT a part of Dalton's atomic theory? 
a. All elements are composed of atoms. 
b. Atoms are always in motion. 
c. Atoms of the same element are identical. 
d. Atoms that combine do so in simple whole-number ratios. 
 
 

____ 39. The range in size of most atomic radii is approximately ____. 
a. 2 to 5 cm c. 5  10  m to 2  10  m 
b. 2 to 5 nm d. 5  10  m to 2  10  m  
 
 

____ 40. Why did J. J. Thomson reason that electrons must be a part of the atoms of all elements? 
a. Cathode rays are negatively-charged particles. 
b. Cathode rays can be deflected by magnets. 
c. An electron is 2000 times lighter than a hydrogen atom. 
d. Charge-to-mass ratio of electrons was the same, regardless of the gas used. 
 
 

____ 41. Who conducted experiments to determine the quantity of charge carried by an electron? 
a. Rutherford c. Dalton 
b. Millikan d. Thomson 
 
 

____ 42. What is the relative mass of an electron? 
a. 1/1840 the mass of a hydrogen atom c. 1/1840 the mass of a C-12 atom 
b. 1/1840 the mass of a neutron + proton d. 1/1840 the mass of an alpha particle 
 
 

____ 43. What does the number 84 in the name krypton-84 represent? 
a. the atomic number c. the sum of the protons and electrons 
b. the mass number d. twice the number of protons 
 
 

____ 44. Isotopes of the same element have different ____. 
a. numbers of neutrons c. numbers of electrons 
b. numbers of protons d. atomic numbers 
 
 

____ 45. Isotopes of the same element have different ____. 
a. positions on the periodic table c. atomic numbers 
b. chemical behavior d. mass numbers 
 
 

____ 46. In which of the following sets is the symbol of the element, the number of protons, and the number of 
electrons given correctly? 
a. In, 49 protons, 49 electrons c. Cs, 55 protons, 132.9 electrons 
b. Zn, 30 protons, 60 electrons d. F, 19 protons, 19 electrons 
 
 



____ 47. Using the periodic table, determine the number of neutrons in O. 
a. 4 c. 16 
b. 8 d. 24 
 
 

____ 48. If E is the symbol for an element, which two of the following symbols represent isotopes of the same 
element? 

1. E 2. E 3. E 4. E 

 
a. 1 and 2 c. 1 and 4 
b. 3 and 4 d. 2 and 3 
 
 

____ 49. Select the correct symbol for an atom of tritium. 
a. n c. H 

b. H d. H 
 
 

____ 50. Which of the following sets of symbols represents isotopes of the same element? 
a. J      J     J c. M   M   M 

b. L     L     L d. Q  Q   Q 
 
 

____ 51. How do the isotopes hydrogen-1 and hydrogen-2 differ? 
a. Hydrogen-2 has one more electron than hydrogen-1. 
b. Hydrogen-2 has one neutron; hydrogen-1 has none. 
c. Hydrogen-2 has two protons; hydrogen-1 has one. 
d. Hydrogen-2 has one proton; hydrogen-1 has none. 
 
 

____ 52. Why do chemists use relative masses of atoms compared to a reference isotope rather than the actual masses 
of the atoms? 
a. The actual mass of an electron is very large compared to the actual mass of a proton. 
b. The actual masses of atoms are very small and difficult to work with. 
c. The number of subatomic particles in atoms of different elements varies. 
d. The actual masses of protons, electrons, and neutrons are not known. 
 
 

____ 53. The atomic mass of an element depends upon the ____. 
a. mass of each electron in that element 
b. mass of each isotope of that element 
c. relative abundance of protons in that element 
d. mass and relative abundance of each isotope of that element 
 
 

____ 54. In Bohr's model of the atom, where are the electrons and protons located? 
a. The electrons move around the protons, which are at the center of the atom. 
b. The electrons and protons move throughout the atom. 
c. The electrons occupy fixed positions around the protons, which are at the center of the 

atom. 
d. The electrons and protons are located throughout the atom, but they are not free to move. 
 
 

____ 55. The principal quantum number indicates what property of an electron? 
a. position c. energy level 
b. speed d. electron cloud shape 
 
 

____ 56. What is the maximum number of orbitals in the p sublevel? 
a. 2 c. 4 
b. 3 d. 5 
 
 

____ 57. What is the maximum number of electrons in the second principal energy level? 
a. 2 c. 18 
b. 8 d. 32 
 
 



____ 58. When an electron moves from a lower to a higher energy level, the electron ____. 
a. always doubles its energy 
b. absorbs a continuously variable amount of energy 
c. absorbs a quantum of energy 
d. moves closer to the nucleus 
 
 

____ 59. If the spin of one electron in an orbital is clockwise, what is the spin of the other electron in that orbital? 
a. zero c. counterclockwise 
b. clockwise d. both clockwise and counterclockwise 
 
 

____ 60. What types of atomic orbitals are in the third principal energy level? 
a. s and p only c. s, p, and d only 
b. p and d only d. s, p, d, and f 
 
 

____ 61. What is the number of electrons in the outermost energy level of an oxygen atom? 
a. 2 c. 6 
b. 4 d. 8 
 
 

____ 62. If three electrons are available to fill three empty 2p atomic orbitals, how will the electrons be distributed in 
the three orbitals? 
a. one electron in each orbital 
b. two electrons in one orbital, one in another, none in the third 
c. three in one orbital, none in the other two 
d. Three electrons cannot fill three empty 2p atomic orbitals. 
 
 

____ 63. How does the speed of visible light compare with the speed of gamma rays, when both speeds are measured 
in a vacuum? 
a. The speed of visible light is greater. 
b. The speed of gamma rays is greater. 
c. The speeds are the same. 
d. No answer can be determined from the information given. 
 
 

____ 64. Which color of visible light has the shortest wavelength? 
a. yellow c. blue 
b. green d. violet 
 
 

____ 65. Which of the following electromagnetic waves have the highest frequencies? 
a. ultraviolet light waves c. microwaves 
b. X-rays d. gamma rays 
 
 

____ 66. As changes in energy levels of electrons increase, the frequencies of atomic line spectra they emit ____. 
a. increase c. remain the same 
b. decrease d. cannot be determined 
 
 

____ 67. What is the approximate energy of a photon having a frequency of 4  10  Hz? (h = 6.6  10  J s) 
a. 3  10  J c. 2  10  J 
b. 3  10  J d. 3  10  J 
 
 

____ 68. What is another name for the representative elements? 
a. Group A elements c. Group C elements 
b. Group B elements d. transition elements 
 
 

____ 69. Which of the following elements is in the same period as phosphorus? 
a. carbon c. nitrogen 
b. magnesium d. oxygen 
 
 

____ 70. In which of the following sets is the symbol of the element, the number of protons, and the number of 
electrons given correctly? 
a. In, 49 protons, 49 electrons c. Cs, 55 protons, 132.9 electrons 
b. Zn, 30 protons, 60 electrons d. F, 19 protons, 19 electrons 
 
 



____ 71. Which of the following is true about the electron configurations of the noble gases? 
a. The highest occupied s and p sublevels are completely filled. 
b. The highest occupied s and p sublevels are partially filled. 
c. The electrons with the highest energy are in a d sublevel. 
d. The electrons with the highest energy are in an f sublevel. 
 
 

____ 72. Which of the following electron configurations is most likely to result in an element that is relatively 
inactive? 
a. a half-filled energy sublevel 
b. a filled energy sublevel 
c. one empty and one filled energy sublevel 
d. a filled highest occupied principal energy level 
 
 

____ 73. Which of the following elements is a transition metal? 
a. cesium c. tellurium 
b. copper d. tin 
 
 

____ 74. What are the Group 1A and Group 7A elements examples of? 
a. representative elements c. noble gases 
b. transition elements d. nonmetallic elements 
 
 

____ 75. How does atomic radius change from top to bottom in a group in the periodic table? 
a. It tends to decrease. c. It first increases, then decreases. 
b. It tends to increase. d. It first decreases, then increases. 
 
 

____ 76. Atomic size generally ____. 
a. increases as you move from left to right across a period 
b. decreases as you move from top to bottom within a group 
c. remains constant within a period 
d. decreases as you move from left to right across a period 
 
 

____ 77. What element in the second period has the largest atomic radius?  
a. carbon c. potassium 
b. lithium d. neon 
 
 

____ 78. Which of the following factors contributes to the increase in atomic size within a group in the periodic table 
as the atomic number increases? 
a. more shielding of the electrons by the highest occupied energy level 
b. an increase in size of the nucleus 
c. an increase in number of protons 
d. fewer electrons in the highest occupied energy level 
 
 

____ 79. What is the charge of a cation? 
a. a positive charge 
b. no charge 
c. a negative charge 
d. The charge depends on the size of the nucleus.  
 
 

____ 80. Which of the following statements is true about ions? 
a. Cations form when an atom gains electrons. 
b. Cations form when an atom loses electrons. 
c. Anions form when an atom gains protons. 
d. Anions form when an atom loses protons. 
 
 

____ 81. The metals in Groups 1A, 2A, and 3A ____. 
a. gain electrons when they form ions c. all have ions with a 1  charge 
b. all form ions with a negative charge d. lose electrons when they form ions 
 
 

____ 82. Which of the following statements is NOT true about ions? 



a. Cations are positively charged ions. 
b. Anions are common among nonmetals. 
c. Charges for ions are written as numbers followed by a plus or minus sign. 
d. When a cation forms, more electrons are transferred to it. 
 
 

____ 83. In which of the following groups of ions are the charges all shown correctly? 
a. Li , O , S  c. K , F , Mg  
b. Ca , Al , Br  d. Na , I , Rb  
 
 

____ 84. Which of the following elements has the lowest electronegativity? 
a. lithium c. bromine 
b. carbon d. fluorine 
 
 

____ 85. Which of the following statements correctly compares the relative size of an ion to its neutral atom? 
a. The radius of an anion is greater than the radius of its neutral atom. 
b. The radius of an anion is identical to the radius of its neutral atom. 
c. The radius of a cation is greater than the radius of its neutral atom. 
d. The radius of a cation is identical to the radius of its neutral atom. 
 
 

____ 86. Which of the following factors contributes to the increase in ionization energy from left to right across a 
period? 
a. an increase in the shielding effect 
b. an increase in the size of the nucleus 
c. an increase in the number of protons 
d. fewer electrons in the highest occupied energy level 
 
 

____ 87. How many valence electrons are in a silicon atom? 
a. 2 c. 6 
b. 4 d. 8 
 
 

____ 88. Which of the following elements does NOT form an ion with a charge of 1 ? 
a. fluorine c. potassium 
b. hydrogen d. sodium 
 
 

____ 89. What is the formula of the ion formed when cadmium achieves a pseudo-noble-gas electron configuration? 
a. Cd  c. Cd  
b. Cd  d. Cd  
 
 

____ 90. Which of the following is a pseudo-noble-gas electron configuration? 
a. 1s 2s 2p 3s 3d  c. 1s 2s 2p 3s 3p 3d  
b. 1s 2s 2p 3s 3p  d. 1s 2s 2p 3s 3d 4s  
 
 

____ 91. What is the formula of the ion formed when phosphorus achieves a noble-gas electron configuration? 
a. P  c. P  
b. P  d. P  
 
 

____ 92. How does oxygen obey the octet rule when reacting to form compounds? 
a. It gains electrons. 
b. It gives up electrons. 
c. It does not change its number of electrons. 
d. Oxygen does not obey the octet rule. 
 
 

____ 93. What is the electron configuration of the oxide ion (O )? 
a. 1s 2s 2p  c. 1s 2s  
b. 1s 2s 2p  d. 1s 2s 2p  
 
 

____ 94. Which of the following occurs in an ionic bond? 
a. Oppositely charged ions attract. 



b. Two atoms share two electrons. 
c. Two atoms share more than two electrons. 
d. Like-charged ions attract. 
 
 

____ 95. How many valence electrons are transferred from the calcium atom to iodine in the formation of the 
compound calcium iodide? 
a. 0 c. 2 
b. 1 d. 3 
 
 

____ 96. What is the formula unit of aluminum oxide? 
a. AlO c. AlO  
b. Al O d. Al O  
 
 

____ 97. What is the formula for potassium sulfide? 
a. KS c. KS  
b. K S d. K S  
 
 

____ 98. Ionic compounds are normally in which physical state at room temperature? 
a. solid c. gas 
b. liquid d. plasma 
 
 

____ 99. Under what conditions can potassium bromide conduct electricity? 
a. only when melted 
b. only when dissolved 
c. only when it is in crystal form 
d. only when melted or dissolved in water 
 
 

____ 100. Which of the following is NOT a characteristic of most ionic compounds? 
a. They are solids. 
b. They have low melting points. 
c. When melted, they conduct an electric current. 
d. They are composed of metallic and nonmetallic elements. 
 

 
Short Answer 

 
 101. The following length measurements were taken by students using several different measuring devices. Find 

the average of the measurements. Make sure that your answer has the correct number of significant figures.  
10.05 cm, 10.1 cm, 9.741 cm, 10.6 cm, 10.5 cm 

 

 102. Express 0.06 liters in cubic meters, using the correct abbreviations. 

 

 103. List the number of protons, neutrons, and electrons in C. 

 

 104. A fictitious element X is composed of 10.0 percent of the isotope , 20.0 percent of the isotope , and 

70.0 percent of the isotope . Estimate the atomic mass of element X. 

 

 105. Give the electron configuration for a neutral atom of beryllium. 

 

 106. Write the electron configuration for chromium. 

 

 107. What is the frequency of ultraviolet light with wavelength 2.94  10  m? (c = 3.00  10  m/s) 

 

 108. What is the energy of a microwave photon that has a frequency of 1.12  10  Hz? (h = 6.63  10  J s) 

 

 109. What is the electron configuration of oxygen? 

 



 110. The s and p sublevels of an atom of an element in period 3 are filled with electrons. Which orbitals are filled 
in this atom? 
 

 111. From which orbital in a lithium atom is an electron transferred to form Li ? 

 

 112. Write the formula for the compound rubidium phosphide. 

 
Numeric Response 

 
 113. What is the relative charge carried by an electron? 

 

 114. Use the periodic table to determine the number of electrons in a neutral atom of lithium. 

 

 115. How many protons are present in an atom of Be-9? 

 

 116. What is the atomic number for an element with 41 neutrons and a mass number of 80? 

 

 117. How many electrons are in an atom of gold? 

 

 118. What is the mass number for an oxygen atom that has 10 neutrons in its nucleus? 

 

 119. How many protons are present in the nuclei of the three known isotopes of hydrogen? 

 

 120. Use the periodic table to determine the number of neutrons in nitrogen-14. 

 

 121. How many electrons are in the highest occupied energy level of a neutral strontium atom? 

 

 122. How many electrons are in the highest occupied energy level of copper? 

 

 123. How many electrons are in a rubidium ion (Rb )? 

 

 124. What is the usual charge on an ion from Group 7A? 

 
Essay 

 
 125. What is the difference between a solution and a heterogeneous mixture? Give an example of each. 

 

 126. Define element and compound. Explain the difference between an element and a compound. 
 

 127. What does the chemical formula of a compound indicate? Use an example to illustrate your points. 

 

 128. Describe the rules that are used to determine the number of significant figures in the results of addition, 
subtraction, multiplication, and division. 

 

 129. Explain the difference between mass and weight. Provide an example to illustrate the distinction. 

 

 130. In what way are two isotopes of the same element different? Explain why isotopes of the same element have 
the same chemical behavior. 

 

 131. Describe the trends in the atomic size of elements within groups and across periods in the periodic table. 
Provide examples. 

 

 132. Explain how ions form. Provide examples. 

 

 133. Positive ions are smaller than the atoms from which they are formed, but negative ions are larger than the 
atoms from which they are formed. Explain why this is so. 
 

 134. Explain how atoms (ions) are held together in an ionic bond. Give an example of an ionic compound. 



 


