
Name: ________________________________________ Period: ______ Date: _____________ 
HC Ch. 3/4/5 PT  

_______1. According to the law of conservation of mass, when sodium, hydrogen, and oxygen react to form a compound, the mass 
  of the compound is ____ the sum of the masses of the individual elements. 
   a. less than                    b. either greater than or less than  c. greater than  d. equal to 
 _______2. In an experiment, Alex and Rachel discover that their sample of table salt, also known as sodium chloride, NaCl, consists  

of 39.34% by mass sodium, Na, and 60.66% by mass chlorine, Cl. Later, Alex wonders what the percentage of Na might be in 
the table salt in his saltshaker at home. Rachel tells him, correctly, that it is 

   a. 90%                   b. 60.66%.                     c. 39.34%                    d. impossible to tell, without analyzing the salt. 
 _______3. If 2 or more compounds are composed of the same 2 elements, then the ratio of the masses of the second element that 

is combined with a certain mass of the first element is always a ratio of small whole numbers. This statement is called the law of 
   a. conservation of mass.    b. definite proportions.    c. multiple proportions.    d. atomic theory. 
 _______4. Dalton incorporated the law of conservation of mass into his atomic theory by asserting that 

a. atoms can be destroyed in chemical reactions.    b. matter is composed of atoms.    
c. atoms of different elements have different properties.    d. atoms are indivisible. 

 _______5. In oxides of nitrogen, such as N2O, NO, NO2, and N2O3, atoms combine in small whole-number ratios. This evidence  
   supports the law of      a. mass action.        b. conservation of mass.         c. multiple proportions.        d. definite composition. 
 _______6. According to the law of definite proportions, any two samples of KCl have (the) 
   a. same melting point.   b. slightly different structures.   c. same mass.    d. same ratio of elements. 
 _______7. Which of the following is not part of Dalton's atomic theory? 

 a. All matter is composed of extremely small particles called atoms.        b. Atoms cannot be divided, created, or destroyed.    
 c. In chemical reactions, atoms are combined, separated, or rearranged.  d. The atomic number is the atom’s number of protons.  

 _______8. Which of the following statements of Dalton’s atomic theory describes the law of multiple proportions? 
 a. All matter is composed of atoms.          b. Atoms cannot be subdivided, created, or destroyed.   
 c. Atoms of different chemical elements combine in simple whole-number ratios to form chemical compounds.    
 d. Atoms of a given element are identical in size, mass, and other properties. 

 _______9. Which discovery did J. J. Thomson make that improved upon Dalton's atomic theory? 
   a. Atoms contain a tiny, positively charged nucleus.    b. Atoms contain tiny, negatively charged electrons.    
   c. Atoms are always in motion.     d. Atoms that combine do so in simple whole-number ratios. 
 _______10. The deflection of cathode rays in Thomson's experiments was evidence of the ____ nature of electrons. 
   a. spinning    b. charged    c. wave    d. particle 
 _______11. Experiments with cathode rays led to the discovery of the 
   a. electron.    b. proton.    c. neutron.   d. nucleus. 
 _______12. The charge on an electron was determined by __________ in the _______________ experiment.     
   a. Rutherford; gold foil    b. Millikan; oil drop    c. J. J. Thompson; cathode ray  d. Chadwick; Be radiation 
 _______13. Because a few alpha particles bounced back from the foil, Rutherford concluded that they were 
   a. repelled by densely packed regions of positive charge.         b. indivisible.         c. striking electrons.         d. magnetic. 
 _______14. The gold foil experiment performed in Rutherford's lab __________. 

a. led to the discovery of the atomic nucleus  b. utilized the deflection of beta particles by gold foil    
c. proved the law of multiple proportions  d. confirmed the plum-pudding model of the atom 

 _______15. Because most particles fired at metal foil passed straight through, Rutherford concluded that atoms 
   a. were mostly empty space.    b. contained no charged particles.    c. were indivisible.    d. have a nucleus made of electrons. 
 _______16. According to the Bohr model of the atom, the single electron of a hydrogen atom circles the nucleus 
   a. in one fixed orbit at all times.                                        b. counterclockwise.    
   c. in specific, allowed orbits.                                        d. at any of an infinite number of distances, depending on its energy. 
 _______17. Which model of the atom explains the orbitals of electrons as waves? 
   a. the Bohr model  b. Planck's theory  c. the quantum model  d. Rutherford's model 
 _______18. All atoms of the same element have the same ____. 
   a. mass numbers  b. number of protons  c. number of neutrons  d. mass 
 _______19. An ion is formed        a. By either adding or subtracting protons from the atom.        b. By either adding or subtracting  
   electrons from the atom           c. By either adding or subtracting neutrons from the atom.  d. All of the above are true. 
 _______20. Isotopes are atoms that have the same number of __________ but differing number of __________. 
   a. neutrons, electrons  b. protons, neutrons  c. neutrons, protons  d. protons, electrons 
 _______21. The principles of atomic theory recognized today were conceived by 
   a. Rutherford.  b. Dalton.  c. Bohr.  d. Avogadro. 
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_______22. Which of the following is correct concerning subatomic particles? 
a. The neutron was discovered by Chadwick in 1932.  b. Cathode rays were found to be made of protons.    
c. The electron was discovered by Goldstein in 1886.    d. The proton was discovered by Thomson in 1880. 

 _______23. An atom is electrically neutral because 
a. nuclear forces stabilize the charges.    b. the numbers of protons and neutrons are equal.   
c. neutrons balance the protons and electrons.    d. the numbers of protons and electrons are equal. 

 _______24. Which subatomic particle plays the greatest part in determining the properties of an element?  
   a. proton  b. neutron  c. electron  d. nucleus 
 _______25. The nucleus of an atom is     a. negatively charged and has a high density.     b. positively charged and has more protons 
   than neutrons.   c. negatively charged and has a low density.   d. the central core and is composed of protons and neutrons. 
 _______26. The range in size of most atomic radii is approximately  
   a. 5 x 10–21 m to 2 x 10–20 m .  b. 5 x 10–11 m to 2 x 10–10 m.  c. 2 to 5 nm.  d. 2 to 5 cm. 
 _______27. Which of the following statements is true according to modern atomic theory? 
   a. Atoms may be divided in ordinary chemical reactions.    b. Atoms of the same element may have different masses.   

c. Atoms can never combine with any other atoms.  d. Cathode rays are composed of protons.. 
 _______28. The radius of an atom extends to the outer edge of the 
   a. nucleus.          b. region occupied by the electrons.           c. region occupied by the neutrons.           d. positive charges. 
 _______29. Which model of the atom is thought to be true?       a. Protons, electrons, and neutrons are evenly distributed throughout 

the volume of the atom.          b. Electrons are distributed around the nucleus and occupy almost all the volume of the atom.          
c. The nucleus is made of protons, electrons, and neutrons.          d. The nucleus is made of electrons and protons. 

 _______30. How many unpaired electrons are in a sulfur atom, which has the atomic number 16? 
   a. 0  b. 2  c. 3  d. 1 
 _______31. How many quantum numbers are needed to describe the energy state of an electron in an atom? 
   a. 1  b. 4  c. 3  d. 2 
 _______32. Each atomic orbital is described by its principal quantum number followed by the      a. magnetic quantum number.      
   b. value of the electron's spin state.     c. letter of the sublevel.     d. number of electrons in the sublevel. 
 _______33. An electron for which n = 4 has more ____ than an electron for which n = 2. 
   a. spin  b. wave nature  c. particle nature  d. energy 
 _______34. The set of orbitals that are dumbbell shaped and directed along the x, y, and z axes are called 
   a. d orbitals.  b. s orbitals.  c. f orbitals.  d. p orbitals. 
 _______35. What is the basis for exceptions to the Aufbau principle? a. Filled and half-filled energy sublevels are more stable than 

partially-filled energy sublevels.      b. Electron configurations are only probable.      c. Some elements have unusual atomic 
orbitals.      d. Electron spins are more important than energy levels in determining electron configuration. 

 _______36. Which electron configuration represents a violation of the Aufbau principle? 
   a.   b.     c.     d.  
 _______37. Both copper (atomic number 29) and chromium (atomic number 24) appear to break the pattern in the order of filling  
  the 3d & 4s orbitals. This change in pattern is expressed by the number of electrons being 

a. increased in both the 3d & 4s orbitals.  b. reduced in both the 3d & 4s orbitals.           
c. reduced in the 4s orbital & increased in the 3d orbital.  d. reduced in the 3d orbital & increased in the 4s orbital. 

 _______38. The Aufbau principle states that an electron           a. can have only one spin number.          b. must enter an s orbital.    
   c. occupies the lowest available energy level.    d. must be paired with another electron. 
 _______39. "Orbitals of equal energy are each occupied by one electron before any is occupied by a second electron, and all  
  electrons in singly occupied orbitals must have the same spin" is a statement of (the) 
   a. Hund's rule.  b. quantum effect.  c. Aufbau principle.  d. Pauli exclusion principle. 
 _______40. In Period 3 there are 8 elements. What sublevel(s) is (are) being filled? 
   a. s and p  b. s and d  c. d and f  d. s 
 _______41. The major difference between a 1s orbital and a 2s orbital is that the    a. 1s orbital can have only one electron.    b. 2s  
   orbital can hold more electrons.        c. 2s orbital is at a higher energy level.       d. 2s orbital has a slightly different shape. 
 _______42. Which electron configuration represents a violation of Hund's rule for an atom in its ground state? 
   a.     b.     c.     d.  
 _______43. The elements whose electron configurations end with s2 p5 in the highest occupied energy level belong to Group 
   a. 7.  b. 3.  c. 10.  d. 17. 
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 _______44. How many orbitals can exist at the third main energy level (n=3)? 
   a. 6  b. 3  c. 18  d. 9 
 _______45. If the spin of one electron in an orbital is clockwise, what is the spin of the other electron in that orbital? 
   a. clockwise  b. counterclockwise  c. both clockwise and counterclockwise  d. zero 
 _______46. What is the maximum number of electrons in the second principal energy level (n=2)? 
   a. 2  b. 8  c. 32  d. 18 
 _______47. The period of an element can be determined from its 
   a. electron configuration.  b. density.  c. symbol.  d. reactivity. 
 _______48. What is the highest occupied energy level in an atom of strontium in its ground state? 
   a. n = 5  b. n = 4  c. n = 3  d. n = 6 
 

_______49. The diagram  represents two electrons with 
   a. opposite spin states.  b. the same energy.  c. different energies.  d. the same spin state. 
 _______50. The distance between two successive peaks on adjacent waves is its 
   a. velocity.  b. wavelength.  c. quantum number.  d. frequency. 
 _______51. Max Planck proposed that a hot object radiated energy in small, specific amounts called 
   a. quanta.  b. hertz.  c. waves.  d. electrons. 
 _______52. With the photoelectric effect, certain kinds of light cannot eject electrons from metals because the light’s _____ is too ___. 
   a. mass; low  b. frequency; high  c. wavelength; short  d. energy; low 
 _______53. What are quanta of light called? 
   a. excitons  b. charms  c. photons  d. muons 
 _______54. Both the Heisenberg uncertainty principle and the Schrödinger wave equation 
   a. are based on Bohr's theory.   b. led to locating an electron in an atom.   
   c. treat electrons as particles.   d. led to the concept of atomic orbitals. 
 _______55. If electrons in an atom have the lowest possible energies, the atom is in the 
   a. excited state.  b. inert state.  c. radiation-emitting state.  d. ground state. 
 _______56. When the pink-colored light of glowing hydrogen gas passes through a prism, it is possible to see 
   a. black light.            b. only lavender-colored lines.            c. all colors of the rainbow.            d. four lines of different colors. 
 _______57. If EM radiation A has a lower frequency than EM radiation B, then A’s wavelength is ______ 
   a. equal to B’s.  b. shorter than B’s.  c. exactly half of B's wavelength.  d. longer than B’s. 
 _______58. Which of the following electromagnetic waves have the highest frequencies? 
   a. microwaves  b. ultraviolet light waves  c. gamma rays  d. X-rays 
 _______59. Which color of visible light has the shortest wavelength? 
   a. violet  b. blue  c. green  d. yellow 
 _______60. Which is not part of hydrogen's line-emission spectrum? 
   a. Aufbau series.  b. Paschen series.  c. Balmer series.  d. Lyman series. 
 _______61. Visible light, X rays, infrared radiation, and radio waves all have the same 
   a. wavelength.  b. frequency.  c. speed.  d. energy. 
 _______62. Which of the following quantum leaps would be associated with the greatest energy of emitted light? 
   a. n = 4 to n = 5  b. n = 5 to n = 4  c. n = 2 to n = 5  d. n = 5 to n = 1 
 _______63. How are the frequency and wavelength of light related? 
   a. They are inversely proportional to each other.               b. Wavelength equals frequency divided by the speed of light. 
   c. Frequency equals wavelength divided by the speed of light.  d. They are directly proportional to each other. 
 _______64. What is the approximate frequency of a photon having an energy 5 x 10–24 J? (h= 6.626 x 10–34 J s) 
   a. 3 x 10–57 Hz  b. 1 x 10–10 Hz  c. 8 x 109 Hz  d. 3 x 10–58 Hz 
 _______65. The energy of a photon that has a wavelength of 1.23 x 10–8 m is __________ J. 
   a. 1.99 x 10–25  b. 1.51 x 10–17  c. 1.62 x 10–17  d. 4.42 x 10–23 
 _______66. The wavelength of light that has a frequency of 1.20 x 1013 s–1 is __________ m. 
   a. 2.50 x 10–5  b. 25.0  c. 2.5  d. 0.0400 
 _______67. What is the approximate energy of a photon having a frequency of 4 x 107 Hz? (h = 6.626 x 10–34 J s) 
   a. 2 x 10–41 J  b. 3 x 10–26 J  c. 3 x 1042 J  d. 3 x 10–27 J 
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_______68. Mendeleev did not always list elements in his periodic table in order of increasing atomic mass because he grouped  
  together elements with similar 
   a. colors.  b. atomic numbers.  c. densities.  d. properties. 
 _______69. Mendeleev predicted that the spaces in his periodic table represented 
   a. isotopes.  b. radioactive elements.  c. unstable elements.  d. undiscovered elements. 
 _______70. Which of the following categories includes the majority of the elements? 
   a. nonmetals  b. liquids  c. metalloids  d. metals 
 _______71. The person whose work led to a periodic table based on increasing atomic number was 
   a. Moseley.  b. Mendeleev.  c. Rutherford.  d. Cannizzaro. 
 _______72. For elements in groups 1, 2, and 18, the increase in atomic number for successive elements follows the pattern 8, 8, 18,  
   ?, 32. What number completes the pattern?         a. 26  b. 20                 c. 18  d. 24 
 _______73. The discovery of what elements added a new column to Mendeleev's periodic table? 
   a. metalloids  b. noble gases  c. radioactive elements  d. transition elements 
 _______74. The periodic law allows some properties of an element to be predicted based on its 
   a. number of isotopes.  b. color.  c. symbol.                             d. position in the periodic table. 
 _______75. 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.  
 _______76. Calcium is a __________ and silver is a __________. 
   a. metal, metal  b. nonmetal, metal  c. metalloid, metal  d. metal, metalloid 
 _______77. When a metal and a nonmetal react, the __________ tends to lose electrons and the __________ tends to gain electrons. 
   a. metal, metal           b. nonmetal, metal           c. metal, nonmetal           d. None of the above, these elements share electrons. 
 _______78. Which of the following groupings contains only representative elements? 
   a. Hg, Cr, Ag  b. Cu, Co, Cd  c. Al, Mg, Li  d. Ni, Fe, Zn 
 _______79. Compared to the alkali metals, the alkaline-earth metals 
   a. are less dense.  b. have lower melting points.  c. combine easier with nonmetals.  d. are less reactive. 
 _______80. The most reactive group of the nonmetals is the 
   a. halogens.  b. noble gases.  c. transition elements.  d. lanthanides. 
 _______81. __________ always form ions with a 2+ charge. 
   a. Halogens  b. Chalcogens  c. Alkaline earth metals  d. Transition metals 
 _______82. To which block do the actinide elements belong? 
   a. p block  b. f block  c. d block  d. s block 
 _______83. Elements __________ exhibit similar physical and chemical properties. 
   a. in the same group of the periodic table      b. on opposite sides of the periodic table       
   c. in the same period of the periodic table  d. with similar atomic masses 
 _______84. Hydrogen is placed separately from other elements in the periodic table because it 
   a. has atomic number 1.             b. is a gas.               c. is never a free element in nature.             d. has many unique properties. 
 _______85. The first member of the noble gas family, whose highest energy level consists of an octet of electrons, is 
   a. argon.  b. krypton.  c. helium.  d. neon. 
 _______86. In nature, the alkali metals occur as 
   a. elements.    b. gases.    c. complex ions.    d. compounds. 
 _______87. What is another name for the transition metals? 
   a. Group B elements    b. Group C elements    c. noble gases    d. Group A elements 
 _______88. For groups 13 through 18, the total number of electrons in the highest occupied level equals the group number 
   a. minus 1.    b. plus 1.    c. plus 5.    d. minus 10. 
 _______89. What are the elements with atomic numbers from 58 to 71 called? 
   a. the lanthanides    b. the noble gases    c. the actinides    d. the alkali metals 
 _______90. Which of the following are incorrectly paired? 
   a. Ru, transition metal    b. H, noble gas    c. F, halogen    d. Sr, alkaline earth metal 


