Multiple Choice. Choose the one alternative that best completes the statement or answers the question. ( 0.7 pt each) 
1. A student obtained these data after measuring the mass of an object three different times. If the true value of the object's mass is 5.550g, these data are best described as-  
	First Measurement:
	6.293g

	Second Measurement: 
	6.294g

	Third Measurement:
	6.295g


a. Precise but not accurate

b. Accurate but not precise

c. Accurate and precise

d. Neither accurate nor precise 
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 A student used the below ruler to measure the length of a nail. The length of this nail, according to the precision of the ruler, is- 
a. 3.5cm
b. 3.55 cm
c. 3.7 cm
d. 3.75 cm
3. Many reactions are taken to completion by heating the reaction mixture in a test tube. Each of the following would be safe practice except- 
a. Heating the test tube gently to prevent the solution from boiling over

b. Pointing the test tube away from other so that no one is injured

c. Placing a stopper in the test tube to prevent gas from escaping 

d. Holding the test tube with test tube clamps to avoid touching hot objects
4. If a student needed to obtain 8.0mL of a liquid for an experiment, the appropriate piece of laboratory equipment to use would be a- 
a. 50 mL beaker 
b. 1.0 mL pipet

c. 50 mL Erlenmeyer flask 

d. 10.0 mL graduated cylinder 

5. Matter is defined as anything that __________. 

a. Has a fixed volume and weight 

b. Has mass and takes up space

c. Can be weighed on a balance 

d. Has a definite volume 

6. Which state of matter is characterized by having a definite shape and a definite volume? 

a. Liquid

b. Solid

c. Gas

d. Plasma

7. Which of the following is NOT a physical property of water? 

a. It is composed of hydrogen and oxygen 

b. Sugar dissolved in it

c. It is a colorless liquid

d. It has a boiling point of 100(C. 

8. Which of the following is NOT a physical change? 

a. The cutting of cheese

b. The spoiling of cheese

c. The melting of cheese 

9. Which of the following is a homogeneous mixture? 
a. Oil in water

b. Alcohol in water

c. Rocks in water 

10.  One difference between a mixture and a compound is that _____. 
a. a mixture must be uniform in composition. 
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 compound is made up of more than one phase. 
11. What happens to the individual atoms in a chemical reaction? 

a. Some are created. 
b. They are rearranged. 

c. Some are destroyed and some are created. 

d. Some are destroyed. 
12. Which of the following is true for all chemical reactions? 

a. The total mass of the products is greater than the total mass of the reactants. 

b. Water is given off. 

c. The total mass of the reactants increases. 

d. The total mass of the reactants equals the total mass of the products. 
13. What is the measurement 1042 L rounded off to two significant digits? 
a. 1040 L 
b. 1.0 x 103 L 
c. 1050 L 
d. 1.1 x 103 L 
e.  none of the above 
14. Express the product of 4.0 x 10-2 m and 8.1 x 102 m using  the correct number of significant digits. 

a. 3.0 x 101 m2
b. 3.24 x 101 m2
c.  3.5 x 101 m2
d.  3 x 101  m2
e.  3.2 x 101 m2
15. A picogram is equivalent to how many grams? 

a. 10-9 g 
b. 10-6 g 
c. 109 g 
d. 10-3 g 
16. Which of the following mass units is the largest? 

a. 6 x 109 ng 
b. 6 x10 9 mg 
c. 6 x 10 4 cg
d. 0.06 km 
What are the correct units for the answer to a problem if the following series of conversion factors are used:

17.                             km | in | mi | ft   | m   | cm
                                   m |  ft | hr  | mi | cm | in 
a. km

hr

b. in

mi

c. ft

m

d. m
hr

18. Chlorine boils at 239 K.  What is the boiling point of chlorine expressed in degrees Celsius?
a. -61(C
b. -34(C
c. 93(C
d. 34(C
19. Elements in the Periodic Table are arranged according to their  

a. atomic number 
b. atomic mass 
c. relative activity 
d. relative size 
20.  The sum of the protons and neutrons in an atom equals the _____. 

a. element number 
b. atomic number 
c. atomic mass
d. nucleus number 
21. How many protons, electrons, and neutrons does an atom with an atomic number 50 and a mass number 120 contain? 

a. 70 neutrons, 70 protons, and 50 electrons 
b. 120 neutrons, 50 protons, and 70 electrons  

c. 50 protons, 50 electrons, and 70 neutrons
d. 70 electrons, 50 protons, and 50 neutrons 
The data below indicates that-

                            substance A  -   8 protons, 8 neutrons, and 8 electrons

22.                             substance B  -   8 protons, 9 neutrons, and 8 electrons 

a. A and B are isotopes of the same element

 
b. A and B are different elements 

c. A has a greater charge than B 
d. A is more reactive than B 
23. As the elements in Group 15 are considered in order of increasing atomic number, which sequence in properties occurs?
 

a. nonmetal( metalloid (metal 
b. metalloid (metal ( nonmetal 
c. metal ( metalloid (nonmetal
d. metal( nonmetal ( metalloid 
24. What is the electron configuration of Mn in the ground state?  
a. 1s22s22p63s2
b. 1s22p63s23p63d54s2
c. 1s22p22p63s23p63d54s14p1
d. 1s22s22p63s23p64s24d5
25. Which atom in the ground state has three half- filled orbitals? 
a. P 
b. Si
c. Al
d. Li
26. Which of the following states that no more than two electrons can occupy an atomic orbital and that two electrons in the same orbital must have opposite spins? 

a. the Aufbau principle
b.  Hund’s rule 
c. the Pauli exclusion principle 
d. Dalton's theory 
27. Which of the following orbital diagrams is incorrect because it violates Hund's rule?
a. ((     ((      (_    ​​__    __
1s      2s      2px   2py   2pz
b. ((     (        __    ​​__    __
1s      2s      2px   2py   2pz
c. ((     ((      ((    ​​_(_    __
1s      2s      2px   2py   2pz
d. ((     ((      (      (       (_  
1s      2s      2px   2py   2pz
28. Which of the following electron configurations is the most stable? 
a. 3s23p5 
b. 3s23p1 
c. 3s23p3 
d. 3s23p4
29. Which of the following electromagnetic waves, has the smallest wavelength? 

a. gamma rays 
b. ultraviolet light waves 

c. microwaves 
d.  x-rays 

e.  infrared light waves 
30. The lowest energy state of an atom is called the _____. 

a. independent state 
b. configurational state 

c. ground state 
d. excited state 

e. dependent state 
31. Emission of light from an atom occurs when the electron ____________.
a. Falls into the nucleus 

b. Drops from a higher to a lower energy level

c. Jumps from a lower to a higher energy level

d. Moves within its atomic orbital 
32. According to the uncertainty principle, if the position of a moving particle is known, what other quantity cannot be known?
a. Spin

b. Charge

c. Velocity 

d. Temperature 

e. Mass
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Using the diagram ___________, determine which of these conclusions can be drawn from Rutherford’s experiment? 

a. Each atom contains electrons

b. The nucleus of an atom can be split

c. Each atom contains protons

d. Atoms are mostly empty space 

34. Which element is a transition metal? 

a. Copper

b. Tellurium 

c. Cesium 

d. Tin

35. How does atomic radius change from left to right across a period in the periodic table? 

a. It first increases, then decreases. 

b. It first decreases, then increases.

c. It does not change. 

d. It tends to increase. 

e. It tends to decrease. 

36. An atom with the electron configuration 1s22s22p63s2 would likely: 

a. Decrease in size as it forms a positive ion

b. Increase in size as it forms a positive ion

c. Decrease in size as it forms a negative ion

d. Increase in size as it forms a negative ion

37. Based on trends observed in the behavior of elements in the periodic table, which of these elements would be expected to be most reactive? 

a. Fluorine

b. Sulfur

c. Arsenic 

d. Bromine
38. According to their placement on the periodic table, which elements would have the most similar atomic structures? 

a. Sodium and Scandium

b. Sodium and Barium 

c. Sodium and Potassium 

d. Sodium and Aluminum 

39. Properties of nonmetal atoms include 

a. A low ionization energy and low electronegativity

b. Low ionization energy and high electronegativity 

c. High ionization energy and low electronegativity 

d. High ionization energy and high electronegativity 
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The chart above shows the relationship between the ionization energy and the increase in atomic number. The letter on the chart that indicates the noble gases or the inert elements is-
a. A

b. B

c. C

d. D  
41.   Which of the following factors contributes to the lower ionization energy of the higher-atomic-number elements in a family in the periodic table? 
a. smaller number of valence electrons 
b. larger nuclei 
c. greater number of protons in nuclei 

d. greater distance from nucleus 
42.  What term is used to describe an atom's tendency to attract electrons to itself when it is chemically combined with another element? 
a.  Electrolysis

b. electronation 
c. electrochemical attraction 
d. electron affinity 
e. electronegativity 
43. [image: image4.bmp]
Which group below has the electron dot structure shown above? 
a. Noble Gases 
b. Halogens 
c. Alkali metals 

d. Transistion metals 
44. How many electrons does boron have to give up in order to achieve a noble-gas electron configuration? 
a. 1 
b. 5 
c. 3 
d. 4
e.  2 
45.   A neutral atom of calcium has 20 electrons. Calcium forms a 2+ ion. How many electrons does a calcium ion have?  
a. 2 
b. 18 
c.  20 
d.  22 
46.  What is the formula of the ion formed when phosphorus achieves a noble-gas electron configuration? 
a. P2+ 
b. P3- 
c. P3+ 
d. P2- 
e. P1-
47.  What is the electrical charge of a cation? 
a.  a negative charge 
b. no charge 
c. a positive charge 
d. None of the above 
48.   Atoms of metals tend to  
a.  lose electrons and form negative ions 
b. lose electrons and form positive ions 
c. gain electrons and form negative ions 

d. gain electrons and form positive ions 
49.   Which ion contains the same total number of electron as a chlorine ion? 
a. S2- 
b.  Br1- 
c. Mg2+  
d. Na+ 
50.  When alkaline earth metals form ions, they _____. 
a. gain two protons 
b. lose two electrons 
c. become electrically neutral 
d. gain two electrons 
e. lose two protons 
51. Which of the following formulas represents a covalent compound? 
a. BeF2 
b. Mg3N2
c.  ZnO 
d. Xe 
e. SO2 
52. Covalent compounds are usually _____. 
a. composed of two or more transition elements 
b. exceptions to the law of definite proportions 
c. composed of two or more nonmetallic elements 
d. solids at room temperature 
e. composed of positive and negative ions 

53. Which of the following correctly provides the names and formulas of polyatomic ions?
a. Sulfite:S2- ; sulfate SO32-
b. Chlorate: ClO2-  ; chlorite: Cl-
c. Nitrite: NO-1  ; nitrate: NO21-
d. Phosphate: PO43- ; phosphate: PO33-
54. What is the correct formula for potassium sulfite? 

a. KHSO4 

b. K2SO3
c. K2S

d. K2SO4
e. KHSO3
55. Which of the following compounds contains the lead (IV) ion?

a. PbO2 

b. Pb4O3
c. Pb2O

d. PbCl2
e. PbO

56. What is the charge on oxygen: 

a. 1+ 

b. 2+

c. 3-

d. 2-

e. 1-

57. What is the name of the ionic compound formed from strontium and phosphorus? 
a. strontium phosphorus 
b. strontium phosphate 
c. strontium phosphide 
d. strontium phosphoride 
e. strontide phosphate 
58.  How many different elements are in ammonium carbonate? 
a. 4 
b. 9 
c. 11 
d. 14 
59. What is the formula for sodium sulfate?

a. NaSO4
b. Na(SO4)2
c. Na2SO4
d. Na2(SO4)2
60. An ionic compound is _____. 
a. composed of anions and cations 
b. held together by ionic bonds 
c. a salt 
d. all of the above 
61. If M represents an alkali metal, what is the formula for the compound formed by M and sulfur?
a. MS2
b. M2S

c. M2S3
d. M3S2
62.  Under what conditions can potassium bromide conduct electricity? 
a. when dissolved 
b. when melted 
c. when it is in crystal form

d. when melted or dissolved in water 
e. all of the above 
63.  How many total electrons are shared in a double covalent bond? 
a. 2 
b. 4 
c.  3 
d. 8
e.  6 
64. Why do atoms share electrons in covalent bonds? 
a. to become ions and attract each other 
b. to become more polar 
c. to attain a noble-gas electron configuration 
d. to increase their atomic numbers 
65. Which of these elements does not exist as a diatomic molecule? 
a. I 
b. Ne 
c. H 
d. F 
66. Which of the following pairs of elements can be joined by a covalent bond? 
a. N and C 
b. Na and C 
c. Mg and C 
d. Li and Cl
67.        

If the above diagram were the correct representation for the lewis structure of a molecule, then the X would be representative of the element- 
a. oxygen 
b. fluorine 
c. nitrogen 
d. sulfur 
68. What causes water molecules to have a bent shape, according to VSEPR theory? 
a. ionic attraction and repulsion 
b. the unusual location of the free electrons 
c. interaction between the fixed orbitals of the unshared pairs of oxygen 
d. repulsive forces between specific electrons 
69. The shape of the carbon dioxide molecule is called _____. 
a. linear 
b. disided 
c. bent 
d. straight 
70. What shape does the molecule boron trifluoride have? 
a.  bent 
b. pryamidal 
c. tetrahedral 
d. trigonal planar 
71.                                    . .
        What type of molecular shape is the above illustration? 
a. linear 
b. pyramidal
c. bent 
d. tetrahedral 
72.  Which of the following covalent bonds is the most polar?( Electronegativities: C = 2.5 ; Cl= 3.0; S= 2.5; Br= 2.8; H= 2.1) 
a. C(Cl
b. C(S

c. C(Br

d. C(C

e. C(H      
73.  Which of the forces of molecular attraction is the weakest? 
a. dispersion 
b. dipole interaction 
c. hydrogen bond 
74.  What type of interaction attracts ammonia  (NH3) to water? 
a. dispersion force 
b. hydrogen bonds 
c. van der Waals forces 
d. dipole interaction

75. What is the correct molecular formula for tetraphosphorus trisulfide? 
a. P4S3
b. P3S4
c. P4S4
d. 4PS3
e. 4P3S
76. The gas with the largest volume at STP is-

a. 10.0 g He

b. 10.0g Ne

c. 10.0g Ar 

d. 10.0g Kr

77. What is the density of carbon dioxide at STP? 

a. 1.96 g/L 

b. 22.0 g/L 

c. 46.0g/L 

d. 5.09 x 10-1 g/L 

78. Which of these is about 2 moles? 
a. 2.0 liters of H2
b. 4.0 grams of H2
c. 2.0 x 1023 molecules of H2
d. 4.0 kilograms of H2
79. How many moles of copper are equivalent to 3.44 x 1023 atoms of copper? 

a. 0.571 moles

b. 1.75 moles

c. 5.41 x 1021 moles

d. 5.71 x 1022  moles 

80. Given the unbalanced equation:  ______Na + ______H2O ( ______H2  + _______NaOH When the equation is correctly balanced using the smallest whole number coefficients, the coeficient for water is- 
a. 1
b. 2 
c. 3 
d. 4 
81.  Iron (III) chloride reacts with sodium chromate to yield iron(III) chromate and sodium chloride
a. FeCl3  + Na2CrO4 ( Fe2(CrO4)3  + NaCl  

b. FeCl3  + Na3CrO4 ( FeCrO4 + 3NaCl 

c. 2FeCl3  + 3Na2CrO4 ( Fe2(CrO4)3  + 6NaCl

d. 3FeCl3 + 2Na2CrO4 ( 3Fe2(CrO4)3 + 6NaCl

82. Which of the following reactions is an example of a single-replacement reaction? 
a. 2AgNO3  + Cu ( Cu(NO3)2 + 2Ag

b. NaOH +HCl ( NaCl  + H2O

c. CO2 ( C + O2
d. 4Fe(OH)2 + O2 ( 4Fe(OH)3 
83. Which of the following reactions is a combustion reaction? 
a. S8  + 8O2 ( 8SO2 

b. 2C4H10  + O2 ( 8CO2  + 10H2O 

c. 2KClO3 ( 2KCl  + 3O2
d. O2 + 2H2O ( 2H2O2
84. What type of reaction does this illustration represent?  

                                                                +

a. Decomposition 
b. Synthesis 
c. Single-replacement 
d. Double-replacement 
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