
Chapter 2--Atoms and Elements

Student: ___________________________________________________________________________

1. Which statement about electrons is true? 
A. Electrons are found in the nucleus of the atom.
B. Electrons are attracted to negatively charged electrodes.
C. All atoms have electrons as part of their structure.
D. Electrons have much more mass than any atom.
E. Electrons are positively charged.

 

2. The electrical nature of matter can best be demonstrated by an atom's 
A. radioactivity.
B. atomic weight.
C. atomic number.
D. behavior on photographic paper.
E. behavior in a cathode ray tube.

 

3. Which of the following is the most correct for the cathode ray experiments? 
A. The ray bent towards the positive exterior plate, proving that the ray was made up of negative particles.
B. The cathode ray experiment can be considered equivalent with the discovery of electrons.
C. The behavior of the ray was independent of the metal chosen to make the plates in side the vacuum tube, 
proving that all metals contain a common particle.
D. All of these.
E. None of these.

 

4. The Millikan oil drop experiment was used to determine 
A. whether the atom was radioactive.
B. the electron distribution in the atom.
C. the atomic number of an atom.
D. the charge of an electron.
E. the nuclear character of the atom.
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5. When an atom loses electrons, ____ are formed. 
A. nuclei
B. alpha particles
C. protons
D. neutrons
E. ions

 

6. Which of the following statements concerning the atom is false? 
A. Chemical reactions involve only the electrons.
B. The atom contains protons, neutrons and electrons.
C. Electrons are found in orbits about the nucleus.
D. The nucleus contains only neutrons.
E. Most of the mass of the atom is found in the nucleus.

 

7. In Rutherford's gold foil experiment: 
A. the alpha particles used were attracted to the positive particles in the gold foil.
B. Rutherford's expectations for the experiment were proven to be correct.
C. neutrons were discovered.
D. the alpha particles mostly bounced off the foil, with most particles undergoing sharp deflections.
E. Rutherford concluded that there must be a compact, massive, positively charged particle inside the gold 
atoms.

 

8. Which metric prefix means 1000? 
A. pico
B. micro
C. milli
D. kilo
E. nano

 

9. Which metric prefix means 1 ´ 10-9? 
A. kilo
B. nano
C. pico
D. micro
E. milli 

10. There are ____ milligrams in a kilogram. 
A. 1 ´ 10

-3

B. 1 ´ 106

C. 1 ´ 109

D. 1 ´ 10-6



E. 1 ´ 103
 

11. There are ____ millimeters in a centimeter. 
A. 1 ´ 101

B. 1 ´ 102

C. 1 ´ 103

D. 1 ´ 10-1

E. 1 ´ 10-2

 

12. How many centimeters are in 15 feet? 
A. 3.1 cm
B. 38 cm
C. 71 cm
D. 460 cm
E. 570 cm

 

13. How many millimeters are in 0.457 yards? 
A. 11.6 mm
B. 54.8 mm
C. 139 mm
D. 418 mm
E. 4570 mm

 

14. How many liters are in 14.6 gallons? 
A. 13.8 L
B. 17.4 L
C. 55.3 L
D. 58.4 L
E. 61.9 L

 

15. Converting 127 pounds to kilograms yields: 
A. 50.3 kg.
B. 57.6 kg.
C. 280 kg.
D. 326 kg.
E. 1280 kg.

 



16. Converting 6.390 pounds to grams yields: 
A. 2516 g.
B. 2898 g.
C. 6390 g.
D. 14090 g.
E. 16230 g.

 

17. How many microliters are in 89.63 L? 
A. 8.963 ´ 1010 µL
B. 8.963 ´ 107 µL
C. 8.963 ´ 104 µL
D. 8.963 ´ 10-4 µL
E. 8.963 ´ 10-7 µL

 

18. A pond has dimensions of 24 m. by 25 m. by 3.0 m. What is the volume of the pond in liters? 
A. 1.8 ´ 10-3 L
B. 1.8 ´ 102 L
C. 1.8 ´ 103 L
D. 1.8 ´ 104 L
E. 1.8 ´ 106 L

 

19. A piece of paper measures 8.50 in. by 11.0 in. Calculate the area of the piece of paper in square 
centimeters. 
A. 14.5 cm2

B. 93.5 cm2

C. 237 cm2

D. 466 cm2

E. 603 cm2

 

20. Electromagnetic radiation having a wavelength of 475 nm is in the blue region of the visible spectrum. 
Converting this wavelength into centimeters yields: 
A. 4.75 ´ 10-7 cm.
B. 4.75 ´ 10-6 cm.
C. 4.75 ´ 10-5 cm
D. 1.86 ´ 10-4 cm.
E. 1.86 ´ 10-3 cm.

 



21. How many significant figures are present in each of the following: 86.9, 3.710, and 0.0492? 
A. three, three, three
B. three, three, four
C. three, four, three
D. three, four, four
E. three, four, five

 

22. What is the proper answer and number of significant figures for the following calculation: 2.80 ´ 4.2? 
A. 11.7
B. 11.76
C. 12.0
D. 1.2 ´ 101

E. None of these

 

23. What is the proper answer and number of significant figures for the following calculation: 0.421 + 
7.70/12.245? 
A. 0.663
B. 0.6632
C. 1.0498
D. 1.05
E. 1.050

 

24. Which of the following is correct? 
A. 81Br has 35 protons, 35 electrons and 81 neutrons.
B. 34S has 16 protons, 16 electrons and 16 neutrons.
C. 40Ar has 18 protons, 18 electrons and 12 neutrons.
D. 59Co has 27 protons, 27 electrons and 32 neutrons.
E. 48Ti has 22 protons, 22 electrons and 24 neutrons.

 

25. An element containing 26 protons, 26 electrons and 30 neutrons will have the symbol: 
A. 82Te.
B. 52Zn.
C. 56Fe.
D. 56Zn.
E. 52Te.

 



26. Which element has an atomic number of 35 and mass number of 80? 
A. 35Hg
B. 35Cl
C. 35Br
D. 80Hg
E. 80Br

 



27. Which of the following statements is not true? 
A. 010009000003d80600000000b106000000000400000003010800050000000b0200000000050000000c02230
020000400000004010d00040000000701030005000000140200000000b1060000410b2000cc002300200000000
00023002000000000002800000020000000230000000100180000000000200d000000000000000000000000000
000000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffefefefffffffffffffffffffffffffefefefffffffffefffffffffffffffdfdfdfffffffdfdfdfffffffdfffefffffffefefefffffffffffffefefefcfcfcff
fffffefefefffefffffefffffdfffffffffdfdfdfdfffefdfffefdfffefefefefefefefffffffffffffffffffffffffffffffffffffffefffdfdfdfffffffffff
ffdfdfdfffffffffffffbfefcfcfcfcfffffffffffffefefefffffffffffffdfdfdfffffffffffffdfdfdfffffffdfdfdfffffffffffffefefeffffffffffffff
ffff000000fdfdfdffffff000000000000000000020001fffffffefefefffffffefefefefefefefefefdfffeffffffffffffffffffffffffffff
fffdfdfdfffffffffffffffffffffffffffffffffffffdfdfdfefefefffffffcfcfcfdfdfdfdfdfd000000ffffffffffffffffff010101ffffff00000
0fcfcfcfffffffffffffffffffffffffefefefffffffffffffefefefcfcfcfdfdfdfffffffffffffffffffffffffffffffefefefefefefcfcfcfffffffffffffd
fdfdffffff000000000000010101000000fefefeffffffffffff000000fefefefffffffffffffffffffdfdfdfffffffffffffffffffefefefffff
ffffffffffffffffffffffffffefefefdfdfdfdfdfdfffffffffffffffffffffffffffffffefefefefefe000000fefefe000000fffffffffffffffffffffff
ffefefe000100fffffffefefefffffffffffffefefefefefefffdfffffffffffffffefefefffffffffffffdfdfdfffffffffffffffffffffffffcfcfcfffffff
efefefefefeffffffffffffffffff000000000000fefefefefefeffffffffffffffffff000200fdfdfdfffffffffffffefefefffffffffffffffdfffff
ffffefefefffffffffffffefefefffffffdfdfdfffffffffffffefefefffffffffffffffffffffffffffffffffffffdfdfd020202000000fffffffefefe00
0000fefefeffffff000100ffffffffffffffffffffffff000000000000040103fefefeffffff000000ffffffffffff0000000101010101
01fbfefcfdfffefdfffe000000000000040103fffcfefffefffffffffefefe020202fefefeffffffffffff000000020202fffffffffffffe
fefefefefefefefeffffff000000fffffffffefffdfdfd000200fffffffefefefffdff020202fcfffdffffffffffff010101fffffffdfdfdfffff
f010101fefefefefefefffffffffffffffffffffffffffffffefefefffffffefefeffffffffffffffffffffffffffffff000000fefefefffdff020202fcf
ffd000000fefefefffeff000000fdfffefdfdfdffffff000000fefefeffffffffffff000000fffffffffffffefefefffffffffffffefefefefefe
fffffffefefefffffffffffffffffffffffffefefeffffff000000ffffffffffff000000ffffff000000ffffffffffff010101fffffffefefeffffff02
0202fefefeffffffffffff010101fefefefffffffefefefffffffffffffffffffefefefefefefefefeffffffffffffffffffffffffffffffffffff000000
ffffffffffff000000fdfdfd010101fefefeffffff000000fffffffffffffdfdfd000000fffffffefefefefefe020202fffffffdfdfdfffffff
dfdfdfefefefffffffffffffefefefffffffffffffffffffefefefffffffffffffefefe000000fefefe000000fffffffcfcfcfefefe020202ffffff
010101fdfdfdfefefeffffff000000ffffffffffffffffff000000fefefefffffffefefefffffffffffffefefefdfdfdfffffffffffffefefefffffff
efefefffffffffffffefefe020202fefefe010101fefefeffffffffffff000000fdfdfd000000fffffffffffffcfcfcffffff00000000000
0020202fefefeffffff000000000000ffffffffffffffffff010101000000000000fffffffdfdfdffffffffffffffffffffffff000000fffff
f000100fffffffffefffefefe000000fdfffe000000fffefffcfcfcfffffffffffffffffffffffffefefefffffffffffffdfdfdffffff000000fffff
ffffffffefefefefefeffffff000000ffffffffffffffffffffffffffffff010101000000fbfefcfefefefffdffffffffffffff000100000000fff
efffdfdfdfffffffefefeffffffffffffffffffffffffffffffffffff000000010101000000fffffffdfdfdfffffffefefe030002fffffffffffffef
efeffffff000000000000000100fefefefffffffefefeffffffffffff000000000000010101ffffffffffffffffffffffffffffffffffffffffff
ffffff000000fffffffefefe010101ffffffffffffffffffffffff020001fffffffdfdfdfffffffefefefffffffefefefdfffeffffffffffffffffffffff
fffffffffefefeffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000fefefeffffff000000fefefefefefe010101000000f
ffefffdfdfdfffffffefefefffffffffffffffffffdfffefdfdfdfefefefffffffefefefefefefffffffffffffefefefffffffffffffffffffffffffffffffffff
fffffffffffff010101ffffffffffff000000ffffffffffff000000fefefefefefefffffffffffffefefefdfdfdfefefefffffffffffffffffffefefeff
fffffffffffffffffffffffefefeffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000000000fefefefefefefffffffefefe010
101000000fefefefdfdfdfffffffffffffffffffefefefffffffffffffffffffefefefffffffdfdfdfefefefffffffefefefffffffffffffffffffffffffff



ffffffffffffffffffffffefefefffffffffffffffffffffffffefefefefefefffffffdfffefffffffffffffffffffefefefffffffffffffffefffffffffdfdfdffff
fffffffffffffffffffffefefefffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffefefefefefefffffffffffffffffffdfffefff
ffffffffffefefefffffffffffffffffffffdfffffffffffffffefefefffffffcfcfcfffffffffffffdfdfdfffffffffffffffffffffffffffffffffffffffffffffffff
efefefffffffefefefffffffffffffffffffffffffffffffbfefcfffffffffffffffffffffffffefefefffffffffefffdfdfdfffffffefefefefefeffffffffffff
fefefeffffffffffffffffffffffffffffffffffffffffffffffffffffff030000000000 contains 53 neutrons.
B. 0100090000033405000000000d05000000000400000003010800050000000b0200000000050000000c02230
017000400000004010d000400000007010300050000001402000000000d050000410b2000cc002300170000000
00023001700000000002800000017000000230000000100180000000000d809000000000000000000000000000
000000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffffffffffffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffffffffffffffffffffffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000fffffffffffffffffffdfdfdfffffffffffffefefefffffffffdfffffefffefefef
ffffffefefefffffffdfffefbfffcfffefffffdfffffefffffffffffffffdfffefbfefc000000fffffffefefefefefefffffffefefefffffffefefeffffff
fffefffcfcfcfffffffffffffffffffffffffefefefcfffdfefefefefefefffffffffffffefefefefefeffffff00000000000001010100000000
0000ffffff000000010101000000fefefefffffffdfffefefefefffffffffefffffffffefefefffffffffffffdfdfdfefefefffffffefefeffffff
000000ffffff000000fefefe020202fdfdfdfffffffefefeffffff000000fffffffefefefefefefffffffefefefffffffffffffefefeffffffffff
fffffffffefefefffffffefefe000000fdfdfdfdfdfd000000fffffffffffffffffffffffffefefe000000fffffffefefefffffffefefefffffffefe
fefffffffffffffefefefefefeffffffffffffffffffffffff000000fefefefefefeffffff010101fffffffdfdfd000000010101fffffffefefefff
dfffffffffffffffbfefcfffffffffffffefefefffffffefefefffffffefefeffffffffffff000000fefefefffffffefefe000000ffffffffffffffffff01
0101fcfffdfffffffffffffffffffffffffffffffefefefffefffffffffdfdfdffffffffffffffffffffffffffffff000000000000ffffffffffff020202
fefefeffffffffffffffffff000200fdfffefffffffefefefffffffefefefffdfffffdfff9fcfa000200fcfffdfefefefffffffffefffffeff000000
ffffff010101000000ffffffffffff000000030303000000fffefffffffffffffffffffffffffffffffffefefefcfffd010101000000fffffff
ffffffefefefffffffefefe000000fffffffffffffffffffffffffffffffffffffbfbfbfffffffffcfefefefefffffffefefefffffffffffffffffffbfefc01
0101ffffff000000fffffffdfdfdffffffffffff000000fffffffefefefffffffffffffffffffefefefffffffefefefffefffffffffefefefefefefefe
fefefefefdfdfdfdfffe000000ffffff000000fffffffffffffffffffefefe000000fffffffdfdfdfffffffffffffffffffffffffefefefffffffefef
efffffffefefeffffffffffffffffffffffff000000fefefeffffffffffff000000fdfdfdfffffffefefe000000fffffffefefefffffffefefefffffff
ffffffefefefdfdfdfffffffefefefffffffefefefefefefffffffdfdfd020202ffffffffffffffffff020202fffffffffffffefefe000000fefefe
fffffffffffffffffffffffffefefefefefefffffffdfffefdfdfdfdfdfdffffffffffffffffffffffff020001fffffffdfdfdffffff000000fffffffefef
effffff000000000000020202000000fcfcfcfefefeffffff000000000000000200fdfdfdfffffffffffffefefeffffff020202fffd
fffefefefffffffdfdfdffffff010101ffffffffffff000000fefefefdfdfdffffff010101fefefeffffffffffff010101f9fcfafffffffcfcfcf
fffffffffffffffff000000fffefffdfdfdfefefeffffffffffff010101fffffffefefe000000ffffffffffffffffff010101ffffffffffffffffff00
0000ffffffffffffffffffffffff000000000000000000000000fffffffffffffefefe000000000000000000000000000000fffffff
ffffffefefe000000fdfdfdffffffffffff000000fefefefffffffffffffffffffffffffefefefffffffffffffffffffffffffffffffdfdfdffffffffffffff
ffff000000fefefe000000000000fffffffffffffffffffefefe030303fffffffffffffefefefefefefffffffffffffffffffefefefffffffffffffff
ffffffffffffffffefefeffffff000000ffffff000000fffffffffffffffffffffffffefefe000000fffffffefefefffffffffffffcfcfcfffffffffffffd
fdfdfefefefffffffefefefefefeffffffffffffffffff000000fffffffdfdfd000000010101fdfdfdfefefe020202010101fefefefffffff
ffffffefefefffffffefefefefefefffffffffffffdfdfdfffffffffffffefefefffffffefefe000000fdfdfdfffffffffffffffffffffffffffffffefefeff
fffffffffffffffffffffffefefefffffffffffffefefefffffffffffffffffffffffffefefefefefefdfdfdffffff000000fffffffffffffefefefdfdfdffff
fffefefefffffffffffffffffffefefefefefefefefefffffffffffffffffffffffffffffffcfcfcfefefefffffffefefeffffffffffff000000fdfdfdfffff
ffffffffffffffefefefefefefffffffffffffefefefefefefffffffffffffffffffffffffffffffffffffdfdfdfffffffffffffdfdfdfffffffffffffefefe000
000030000000000 has an atomic number of 23.
C. 010009000003ee0400000000c704000000000400000003010800050000000b0200000000050000000c022300
16000400000004010d00040000000701030005000000140200000000c7040000410b2000cc0023001600000000
00230016000000000028000000160000002300000001001800000000004c090000000000000000000000000000



00000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ff0000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff0
000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000
0ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff0000ff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff0000ffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff0000ffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff0000ffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff0000ffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff0000ffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff0000ffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff0000fffefffefefefffffffefefefff
ffffffffffefefefdfffefffefffffffffffffffffffffffffffffffffefefefdfffefffefffffefffffdfffffffffffffffbfefc0000fffdfffffffffdfdfdff
fffffffffffefefefffffffdfffefffdfffefefefffffffefefefefefefffffffffffffdfffefdfdfdfffffffffffffcfcfcfffffffefefe0000fffeffffff
fffffffffdfdfdffffffffffff000000000301fffefffffffffffffffffffffefefefffffffffffffdfffefffffffefefeffffffffffffffffffffffff0000f
ffffffefefeffffffffffffffffff000000fefefeffffff000000fffffffefefefffffffefefefffffffffffffffffffefefefffffffffffffefefefefefe
fefefe0000fffffffffffffffffffefefefefefe000000ffffffffffff010101fffffffffffffffffffffffffefefefffffffefefefffffffdfdfdffffff
fffffffffffffefefe0000fdfffefefefeffffffffffffffffff010101fffffffffdff000100fffffffffffffffffffdfdfdfefefefefefefffefffffff
ffffffffefefefefefefefefeffffff0000fcfffdfefefeffffffffffffffffff000000000000030002fdfffefefefefffffffefefefffffffefef
efffffffffefffffffffffffffefefeffffffffffffffffff0000fbfefcfffffffefefeffffffffffffffffff000000fffefffafdfbfffffffffffffffffffef
efeffffffffffff020001000100000200000200fefefefffffffffeff0000fffffffffffffffffffefefeffffffffffffffffff000000010101
fffffffffffffffffffefefeffffff000000ffffffffffffffffffffffff000000fefefeffffff0000fffffffffffffefefefffffffefefefefefeffffffff
fffffffffffffffffefefefffffffefefe010101fdfdfdfffffffefefefcfcfcfefefeffffff010101fdfdfd0000fffffffefefefffffffffffffffff
ffffffffffffffffffffffffffefefeffffffffffffffffff000000fffffffefefefefefefffffffffffffefefefdfdfdffffff0000ffffffffffffffffffffff
fffffffffffffffdfdfdfefefefefefefffffffdfdfdfdfdfdffffff000000fffffffffffffffffffdfdfdffffffffffffffffffffffff0000ffffffffffff
fffffffffffffefefefefefefffffffffffffffffffdfdfdfffffffffffffefefe010101fffffffffffffefefefffffffefefefffffffefefefdfdfd0000
fffffffcfcfcfffffffefefefffffffffffffffffffdfdfdfffffffffffffefefefffffffdfdfd000000fffffffefefefffffffefefeffffffffffffffffffff
ffff0000ffffff000000000000000000ffffff000000020202010101000000fefefefffffffefefeffffff000000fefefefffffffef
efeffffffffffffffffff000000ffffff0000fefefeffffff000000ffffffffffffffffff000000ffffff000000ffffffffffffffffffffffffffffff0
00000fffffffefefeffffffffffff000000000000ffffff0000ffffffffffff000000fdfdfdfffffffffffffefefe000000fffffffffffffffffff
efefefffffffefefefefefe000000000000010101010101ffffff000000fefefe0000ffffffffffff010101fffffffffffffffffffdfdfd
ffffff010101fffffffffffffffffffffffffefefefffffffefefefffffffffffffffffffffffffefefeffffff0000fffffffefefe010101fefefeffffffff
fffffffffffefefe000000fefefefffffffefefefffffffffffffffffffffffffffffffffffffffffffffffffefefeffffff0000ffffffffffff010101fffff
fffffff000000fefefeffffff000000fffffffffffffffffffdfdfdfffffffefefefffffffffffffefefefffffffdfdfdffffffffffff0000fefefe020
202000000fefefeffffffffffff000000000000fffffffffffffcfcfcfffffffffffffffffffffffffffffffefefefffffffffffffffffffefefefefefe
0000fffffffffffffffffffffffffefefefffffffffffffffffffffffffffffffffffffffffffffffffcfcfcfffffffffffffffffffefefefefefeffffffffffffffff
ff0000fffffffdfdfdfffffffffffffffffffefefefffffffffffffefefefffffffffffffffffffefefefffffffefefefffffffefefefffffffffffffffffffffff
fffffff0000fefefefffffffefefefffffffffffffffffffefefefffffffefefefffffffffffffffffffffffffffffffffffffffffffefefefdfdfdfefefefffff
ffefefeffffff0000030000000000 has the same number of protons, neutrons and electrons.
D. 010009000003060600000000df05000000000400000003010800050000000b0200000000050000000c022300
1c000400000004010d00040000000701030005000000140200000000df050000410b2000cc0023001c00000000
0023001c0000000000280000001c0000002300000001001800000000007c0b0000000000000000000000000000
00000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff



ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffdfffffefffefefefefefefffffffefefefdfffefbfffcfffefffffffffffffffefefefffffffefefefffffffcfffdfffefffffdfffffdfff
ffffffffffffbfefcfdfffefdfffefffffffefefefffffffefefefffefffefefefffffffffffffffffffffffffffffffcfffdfffcfefdfdfdfffffffffffffffff
ffffffffffffffdfffefefefefffffffffffffefefefefefefefefefffffffffffffefefeffffffffffffffffff030303000000000100fffffffefefef
ffcfe000000010101fffefffffffffefefefffffffefefefefefefffffffdfffefffffffefefefffffffefefefffffffffffffdfdfdfefefefffffffff
ffffefefefffffffffffffffffffefefe010101ffffff000000fffffffefefe000000fffffffffffffdfdfdfffffffffffffffffffefefefdfdfdfffff
ffefefefffffffffffffffffffffffffffffffdfdfdffffffffffffffffffffffffffffffffffff000000fdfdfd010101ffffffffffff010101fffffffffff
ffffffffefefefdfdfdfdfdfdfffffffffffffdfdfdfffffffffffffffffffdfdfdfefefefefefefffffffffffffdfdfdfdfdfdffffff00000002000
1fefefeffffff000200fefefefefefe000100fffffffffffffdfdfdfffffffffffffffffffffefffefefeffffffffffffffffffffffffffffffffffffffffff
fffffffffffffefefefefefefcfffdffffff010101fefefeffffff000000fdfdfdfffeff000200fffffffffffffffffffdfdfdfffffffefefefffeff
fffffffffffffefefefffffffffffffdfdfdfffffffefefefffffffdfdfdfffffffefefef9fffafdfffefdfdfd010101ffffff000000fffefffffcff0
00100ffffffffffffffffff010101010101000000030002000100000100000100010101fefefe030002030002030002fcf
cfc000000000000000000040103000000000000fffffffefefeffffff010101000100fefefefffffffefefefefefeffffff00000
0fffffffefefefffefffffffffcfffd000000fffffffffcfe010101fdfffefffffffefefe000000fdfdfdfffefffefefefefefefefefefffffffff
ffffffffffcfffdfffffffefefefffffffefefeffffffffffff000000fefefefffefffefefefdfffeffffff000000fffeff000000fdfffefffffffffff
f000000fffffffffcfefffffffffffffffffffffffffffffffefefefdfffefffffffdfdfdffffffffffffffffffffffff000000fefefefffffffffffffffffff
ffffffdfdfdfdfdfd000000fffffffffffffefefe000000fffffffffffffdfdfdfffffffefefefffffffefefefffffffffffffffffffffffffffffffefef
efefefefffffffcfcfc000000fefefefffffffffffffffffffffffffdfdfd010101fefefeffffffffffff020202fffffffefefefffffffefefeffffff
fffffffffffffffffffffffffffffffffffffffffffffffffffffffefefefffffffefefe020202fefefefffffffffffffdfdfd010101000000000000ff
fffffdfdfd000000fffffffdfffefefefefffffffefefefdfdfdfffffffdfdfdfffefffffffffffffffdfdfdfffffffffffffffffffffffffffffffefefe0
00000fffffffffffffffffffefefe000000ffffff000000000000fffffffffffffdfffe000000010101fffffffffffffefefe0101010200
01fefefefefefefffffffefefefefefe020202fdfdfdfffffffdfffe000000fffefffefefefffffffdfffefcfcfcfffefffffffffdfdfdfefefef
fffff000100ffffffffffff000000ffffff010101fefefefffeff000000ffffffffffffffffffffffff000000fffffffffffffcfffdfefefe0300
02fffffffffffffbfefcfffffffffefffdfdfdffffffffffffffffff020202fefefeffffff000000ffffff010101fffffffefefe030002ffffffffff
fffefefeffffff000000000000000100010101000000000000000000fffffffffffffffffffefefeffffffffffffffffffffffff000000f
ffffffefefe000000ffffff010101fdfdfdffffff020001fffffffdfdfdfffffffefefefffffffefefefdfffefffffffffffffefefefefefefffffff
fffffffffffffffffffffffffffffffffffffffff010101000000010101fffffffdfdfd000000020202000000fffefffdfdfdfffffffefefeff
fffffffffffffffffdfffefffffffffffffffffffffffffefefefefefeffffffffffffffffffffffffffffffffffffffffff000000fefefefdfdfdffffffffffff0
00000fffffffefefefffffffffffffefefefdfdfdfefefefffffffffffffffffffefefefffffffdfdfdfffffffffffffffffffefefeffffffffffffffffffffff
ffffffffffffff010101000000fffffffffffffdfdfd010101000000fefefefdfdfdfffffffffffffffffffefefefffffffefefeffffffffffffffff
fffefefefefefefdfdfdfffffffffffffffffffffffffffffffffffffefefefefefefffffffefefefffffffffffffffffffdfffefffffffffffffffffffefefefff
ffffffffffffefffefefefffffffffffffffffffefefefffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffefefefefefefdfdfdfffffffefe
fefdfffefffffffffffffefefefffffffffffffffffffffdfffffffffefefefffffffffffffefefefefefefffffffefefefffffffffffffffffffffffffdfdfdfff
ffffffffffefefefefefefffffffefefefffffffbfefcfffffffffffffffffffffffffefefefffffffffefffdfdfdfffffffefefefdfdfdfffffffffffffdfdf
dffffffffffffffffffffffffffffff030000000000 has the same number of electrons and protons.
E. 010009000003060600000000df05000000000400000003010800050000000b0200000000050000000c022300
1b000400000004010d00040000000701030005000000140200000000df050000410b2000cc0023001b00000000
0023001b0000000000280000001b0000002300000001001800000000007c0b0000000000000000000000000000
00000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000fffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000ffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000ffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000fffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff



ffffffffffffffffffffffffffffffffffffff000000fffdfffffefffffffffffffffffffffffffffcfffdfbfffcfffefffefefeffffffffffffffffffffffffffffff
fbfefcfffffffdfdfdfffffffffffffdfdfdfdfdfdfffffffdfdfdfffcfffffefffefefe000000fffefffdfdfdfffffffffffffffffffefefefffffffcf
ffdfffdfffefefefffffffffffffdfdfdfffffffffffffdfffefdfdfdfffffffefefefffffffffffffffffffdfdfdfffffffffeffffffffffffff000000000
000010101000200010101fefefefffdff000000000000fffefffffffffffffffdfdfdfffffffffffffdfdfdfcfffdfffffffefefefffffffef
efefffffffdfdfdfffffffffffffdfdfdfffffffdfffe000000ffffff000000ffffff000000fefefe030303fcfcfcffffff000000fffffffffff
ffffffffdfdfdfffffffffffffffffffffffffffffffdfdfdfdfdfdffffffffffffffffffffffffffffffffffffffffff000000fefefefdfdfd000000fffff
fffffff000000fffffffefefe000000fffffffffffffefefefffffffdfdfdfefefefffffffffffffffffffffffffffffffefefefefefefdfdfdfefefefe
fefefefefeffffff000000fefefefffffffffeff000000fefefe000200fefefefefefe000200fefefefffffffefefefffffffefefefffffffff
efffffffffffffffffffffffffffefefefffffffffffffffffffffffffffffffffeff000000fdfffefcfcfcfefefe010101fefefe00000000000002
0001fdfffefffffffefefefffffffdfdfdfffffffffffffffdfffefefefffffffffffffffffffefefefffffffefefefffffffcfffdfffffffdfdfd000000
000200fdfffefefefe000000ffffffffffff020001fffcfffafdfbfffffffdfdfdffffffffffff010101000000040103fdfdfdfffffffffff
fffffffffffffffffff010101010101000200fdfffeffffff000000fffeff000000000000fffffffefefeffffffffffff000100010101ff
fffffffffffffffffefefeffffff000000fffffffffffffffffffefefefefefeffffff010101fffffffffffffffeff010101ffffff000000fffefffffff
ffffffffdfdfdfffffffffffffffffffdfffefffffffffffffffffffffffffdfdfdffffff000000fffffffefefefdfdfdfefefeffffffffffff000000fffff
ffffffffffefffffffffefefe000000fffefffffffffdfdfdfffffffffffffdfdfdfefefefdfffefefefefdfdfdffffffffffffffffffffffff000000ff
fffffffffffffffffffffffffffffdfdfd000000fffffffefefefffdfffefefeffffff000000fffffffefefefffffffefefefffffffffffffffffffefefeff
fffffffffffffffffdfdfdfffffffefefe020202fefefefefefe000000fdfdfdffffffffffff000000000000010101000000000000ffff
ff000000fffffffefefefdfdfdfefefefffffffefefefffffffffffffffffffefefefffffffffffffefefefefefe00000001010100000000000
0fffffffcfcfcffffff000000fffffffdfdfdffffff000000ffffff000000fcfffdfffffffffffffffffffffffffffffffffffffffcfefffffffefefefff
ffffcfcfcffffffffffff000000fefefeffffff000000fffffffffffffefefeffffff020202010101000100fefefeffffff000000000100
000000000000ffffffffffffffffff000000030002fefefefffffffdfdfdffffffffffffffffff000000fffffffffffffffffffefefefefefefffff
ffefefefefefefffffffdfffefffffffdfdfd000000fafdfbfffffffefefe000000ffffff000000fffffffffeff000000fffffffffffffefefefe
fefefdfdfd010101fffffffdfdfdfefefeffffff010101fffffffdfdfdfffffffffffffbfefcfdfdfdfdfdfd000000fffffffffffffefefe000
000ffffff000000ffffffffffff030002fffffffffffffefefeffffff000000000000000100010101000000000000000000ffffffff
fffffffffffefefeffffffffffffffffff000000fffffffefefeffffff000000fefefe000000fffffffefefe020001fffffffdfdfdfffffffefefef
ffffffefefefdfffefffffffffffffefefefefefeffffffffffffffffffffffffffffffffffffffffff000000fefefe020202000000ffffffffffff0000
00000000010101fffefffdfdfdfffffffefefefffffffffffffffffffdfffefffffffffffffffffffffffffefefefefefeffffffffffffffffffffffffffff
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28. Which of the following represent a pair of isotopes?
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  I II III IV V

 
A. I and II
B. I and III
C. I and IV
D. II and V
E. III and IV
 

29. Which of the following is the most correct in regards to the mass spectrometer analysis of an element? 
A. A mass spectrometer provides evidence of the existence of the proton.
B. A mass spectrometer provides evidence of the existence of the electron.
C. A mass spectrometer provides evidence for the existence of different isotopes.
D. A mass spectrometer provides evidence that different atoms of the same element have different atomic 
numbers.
E. Both c and d are correct.

 

30. Which statement best describes isotopes? 
A. atoms in the same vertical family
B. atoms with the same number of protons and different numbers of neutrons
C. atoms with the same number of neutrons and a different number of protons
D. atoms with the same numbers of protons and neutrons
E. atoms in the same horizontal period

 



31. Which of the following statements about two isotopes is true? 
A. They will have the same atomic mass.
B. They will have different numbers of protons.
C. They will have very different chemical reactivity.
D. They will have the same atomic numbers.
E. They will have the same number of neutrons.

 

32. Which of the following statements concerning isotopes is true? 
A. All isotopes of a given element are radioactive.
B. Various isotopes of the same element exhibit very different chemical reactivity.
C. Various isotopes of the same element have the same number of protons.
D. Every element has 3 isotopes.
E. Various isotopes of the same element have the same mass.

 



33. Assume that only two isotopes of argon, 
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00 exist in nature. If this were true, the atomic weight of sulfur would fall most closely within which range? 
A. 16-33.5 amu
B. 16-34 amu
C. 16-50 amu
D. 32-34 amu
E. 48-50 amu

 

34. An element that has 32 protons and 52 neutrons has an approximate atomic weight of: 
A. 20 amu.
B. 32 amu.
C. 52 amu.
D. 60 amu.
E. 84 amu.

 



35. Suppose the isotopic ratio of the two boron isotopes 10B (10.013 amu) and 11B (11.009 amu) in a sample has 
been altered from the ratio found in nature and now contains 58.73% 10B in the sample. Determine the atomic 
weight of this sample of boron. 
A. 10.511 amu
B. 10.013 amu
C. 11.009 amu
D. 10.424 amu
E. 10.498 amu 

36. An element has three naturally occurring isotopes with the following masses and abundances (in 
parenthesis): 27.977 amu (0.9222); 28.974 amu (0.0469); 29.974 amu (0.0310). Calculate the atomic weight of 
the element. 
A. 28.09 amu
B. 66.94 amu
C. 86.93 amu
D. 28.98 amu
E. 83.93 amu

 

37. Calculate the number of grams in 0.928 moles of nitrogen molecules (N2). 
A. 14.0 g
B. 28.0 g
C. 13.0 g
D. 26.0 g
E. 30.2 g

 

38. Calculate the number of moles represented by 21.7 g Fe. 
A. 1210 moles
B. 0.835 moles
C. 1.20 moles
D. 2.57 moles
E. 0.389 moles

 

39. How many grams of argon (Ar) contain the same number of atoms as 27 g of aluminum (Al)? 
A. 18 g
B. 27 g
C. 31 g
D. 40 g
E. 67 g

 



40. How many grams of carbon (C) contain the same number of atoms as 40 g of neon (Ne)? 
A. 6 g
B. 12 g
C. 18 g
D. 24 g
E. 30 g

 

41. How many atoms are in a 10.0 g sample of titanium (Ti)? 
A. 1.16 ´ 10

27

B. 1.26 ´ 1023

C. 2.20 ´ 1023

D. 2.86 ´ 1023

E. 5.06 ´ 1026
 

42. How many hydrogen atoms are in a 27.0 g sample of water (H2O)? 
A. 1.50
B. 2.99
C. 4.98 ´ 10-24

D. 1.81 ´ 1024

E. 2.93 ´ 1026

 

43. Which sample contains the fewest atoms? 
A. 10 g of C
B. 10 g of Ne
C. 10 g of F
D. 10 g of N
E. 10 g of O

 

44. Which sample contains the fewest atoms? 
A. 50 g Xe
B. 25 g Ca
C. 50 g Li
D. 125 g Fe
E. 225 g C

 



45. Which sample contains the greatest number of atoms? 
A. 50 g Ba
B. 50 g Br
C. 50 g Ca
D. 50 g Ti
E. 50 g P

 

46. Which sample contains the fewest number of atoms? 
A. 216 g Cr
B. 435 g Ni
C. 512 g Mn
D. 619 g Pt
E. 642 g Rb

 

47. Which sample contains the same number of atoms as 175.0 g of cadmium (Cd)? 
A. 225 g Pb
B. 175 g Hg
C. 307 g Au
D. 142 g Ir
E. 305 g Sn

 

48. Which element can be classified as a lanthanide? 
A. Th
B. Ti
C. Tl
D. Tc
E. Tb

 

49. Which element can be classified as a halogen? 
A. He
B. H
C. O
D. Cl
E. La

 



50. Which element can be classified as a noble gas? 
A. Cl
B. No
C. Ne
D. P
E. S

 

51. Which element can be classified as a transition metal? 
A. Ar
B. N
C. F
D. Co
E. Rb

 

52. Which element can be classified as an alkaline earth metal? 
A. Al
B. Mg
C. Ag
D. Au
E. Na

 

53. Which element is highly reactive? 
A. Cu
B. Kr
C. C
D. Al
E. K

 

54. Which element is the least reactive and is found uncombined in nature? 
A. Au
B. Fe
C. Ne
D. N
E. Cu

 



55. Three elements that are likely to have similar chemical and physical properties are: 
A. B, C, Si
B. Ca, Co, Cr
C. Cu, Ag, Au
D. H, He, Ne
E. Pb, Bi, Po

 

56. The metric prefix _____________ means one millionth. 

 

 

 

 
 

57. There are _____________ centiliters in a liter. 

 

 

 

 
 

58. 14O, 16O, 18O are called _____________. 
 

 

 

 
 



59. Radioactive atoms emit alpha and _______ particles. 

 

 

 

 
 

60. Write the atomic symbol for an atom that contains 24 protons, 24 electrons and 26 neutrons. 

 

 

 

 
 

61. Give an example of an Alkali Metal. 

 

 

 

 
 

62. Give an example of an Alkaline Earth Metal. 

 

 

 

 
 



63. Match the following: 

1. electron      sodium (Na)   ____ 
2. ion      12.01 amu   ____ 
3. atomic weight      copper (Cu)   ____ 
4. alkali metal      chlorine (Cl)   ____ 
5. transition metal       charged chemical species   ____ 
6. neutron      cerium (Ce)   ____ 
7. nucleus      smallest subatomic particle   ____ 
8. halogen      found in the nucleus   ____ 
9. lanthanide      44.0 g/mol   ____ 
10. molar mass      contains most of the atom's mass   ____ 
 

64. Discuss what role Rutherford's gold foil experiment had in leading to the modern model of the atom. 

 

 

 

 
 

65. Give an example of an isotope symbol and describe what the features of the symbol specify. 

 

 

 

 
 

66. Does the metric system of measurement have any advantage over the "English" system of measurement? 
Explain why or why not. 

 

 

 

 
 



Chapter 2--Atoms and Elements Key
 

1. Which statement about electrons is true? 
A. Electrons are found in the nucleus of the atom.
B. Electrons are attracted to negatively charged electrodes.
C. All atoms have electrons as part of their structure.
D. Electrons have much more mass than any atom.
E. Electrons are positively charged.

 

2. The electrical nature of matter can best be demonstrated by an atom's 
A. radioactivity.
B. atomic weight.
C. atomic number.
D. behavior on photographic paper.
E. behavior in a cathode ray tube.

 

3. Which of the following is the most correct for the cathode ray experiments? 
A. The ray bent towards the positive exterior plate, proving that the ray was made up of negative particles.
B. The cathode ray experiment can be considered equivalent with the discovery of electrons.
C. The behavior of the ray was independent of the metal chosen to make the plates in side the vacuum tube, 
proving that all metals contain a common particle.
D. All of these.
E. None of these.

 

4. The Millikan oil drop experiment was used to determine 
A. whether the atom was radioactive.
B. the electron distribution in the atom.
C. the atomic number of an atom.
D. the charge of an electron.
E. the nuclear character of the atom.

 



5. When an atom loses electrons, ____ are formed. 
A. nuclei
B. alpha particles
C. protons
D. neutrons
E. ions

 

6. Which of the following statements concerning the atom is false? 
A. Chemical reactions involve only the electrons.
B. The atom contains protons, neutrons and electrons.
C. Electrons are found in orbits about the nucleus.
D. The nucleus contains only neutrons.
E. Most of the mass of the atom is found in the nucleus.

 

7. In Rutherford's gold foil experiment: 
A. the alpha particles used were attracted to the positive particles in the gold foil.
B. Rutherford's expectations for the experiment were proven to be correct.
C. neutrons were discovered.
D. the alpha particles mostly bounced off the foil, with most particles undergoing sharp deflections.
E. Rutherford concluded that there must be a compact, massive, positively charged particle inside the gold 
atoms.

 

8. Which metric prefix means 1000? 
A. pico
B. micro
C. milli
D. kilo
E. nano

 

9. Which metric prefix means 1 ´ 10

-9? 
A. kilo
B. nano
C. pico
D. micro
E. milli 

10. There are ____ milligrams in a kilogram. 
A. 1 ´ 10

-3

B. 1 ´ 106



C. 1 ´ 109

D. 1 ´ 10-6

E. 1 ´ 103
 

11. There are ____ millimeters in a centimeter. 
A. 1 ´ 101

B. 1 ´ 102

C. 1 ´ 103

D. 1 ´ 10-1

E. 1 ´ 10-2

 

12. How many centimeters are in 15 feet? 
A. 3.1 cm
B. 38 cm
C. 71 cm
D. 460 cm
E. 570 cm

 

13. How many millimeters are in 0.457 yards? 
A. 11.6 mm
B. 54.8 mm
C. 139 mm
D. 418 mm
E. 4570 mm

 

14. How many liters are in 14.6 gallons? 
A. 13.8 L
B. 17.4 L
C. 55.3 L
D. 58.4 L
E. 61.9 L

 

15. Converting 127 pounds to kilograms yields: 
A. 50.3 kg.
B. 57.6 kg.
C. 280 kg.
D. 326 kg.
E. 1280 kg.

 



16. Converting 6.390 pounds to grams yields: 
A. 2516 g.
B. 2898 g.
C. 6390 g.
D. 14090 g.
E. 16230 g.

 

17. How many microliters are in 89.63 L? 
A. 8.963 ´ 1010 µL
B. 8.963 ´ 107 µL
C. 8.963 ´ 104 µL
D. 8.963 ´ 10-4 µL
E. 8.963 ´ 10-7 µL

 

18. A pond has dimensions of 24 m. by 25 m. by 3.0 m. What is the volume of the pond in liters? 
A. 1.8 ´ 10-3 L
B. 1.8 ´ 102 L
C. 1.8 ´ 103 L
D. 1.8 ´ 104 L
E. 1.8 ´ 106 L

 

19. A piece of paper measures 8.50 in. by 11.0 in. Calculate the area of the piece of paper in square 
centimeters. 
A. 14.5 cm2

B. 93.5 cm2

C. 237 cm2

D. 466 cm2

E. 603 cm2

 

20. Electromagnetic radiation having a wavelength of 475 nm is in the blue region of the visible spectrum. 
Converting this wavelength into centimeters yields: 
A. 4.75 ´ 10-7 cm.
B. 4.75 ´ 10-6 cm.
C. 4.75 ´ 10-5 cm
D. 1.86 ´ 10-4 cm.
E. 1.86 ´ 10-3 cm.

 



21. How many significant figures are present in each of the following: 86.9, 3.710, and 0.0492? 
A. three, three, three
B. three, three, four
C. three, four, three
D. three, four, four
E. three, four, five

 

22. What is the proper answer and number of significant figures for the following calculation: 2.80 ´ 4.2? 
A. 11.7
B. 11.76
C. 12.0
D. 1.2 ´ 101

E. None of these

 

23. What is the proper answer and number of significant figures for the following calculation: 0.421 + 
7.70/12.245? 
A. 0.663
B. 0.6632
C. 1.0498
D. 1.05
E. 1.050

 

24. Which of the following is correct? 
A. 81Br has 35 protons, 35 electrons and 81 neutrons.
B. 34S has 16 protons, 16 electrons and 16 neutrons.
C. 40Ar has 18 protons, 18 electrons and 12 neutrons.
D. 59Co has 27 protons, 27 electrons and 32 neutrons.
E. 48Ti has 22 protons, 22 electrons and 24 neutrons.

 

25. An element containing 26 protons, 26 electrons and 30 neutrons will have the symbol: 
A. 82Te.
B. 52Zn.
C. 56Fe.
D. 56Zn.
E. 52Te.

 



26. Which element has an atomic number of 35 and mass number of 80? 
A. 35Hg
B. 35Cl
C. 35Br
D. 80Hg
E. 80Br

 



27. Which of the following statements is not true? 
A. 010009000003d80600000000b106000000000400000003010800050000000b0200000000050000000c02230
020000400000004010d00040000000701030005000000140200000000b1060000410b2000cc002300200000000
00023002000000000002800000020000000230000000100180000000000200d000000000000000000000000000
000000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffefefefffffffffffffffffffffffffefefefffffffffefffffffffffffffdfdfdfffffffdfdfdfffffffdfffefffffffefefefffffffffffffefefefcfcfcff
fffffefefefffefffffefffffdfffffffffdfdfdfdfffefdfffefdfffefefefefefefefffffffffffffffffffffffffffffffffffffffefffdfdfdfffffffffff
ffdfdfdfffffffffffffbfefcfcfcfcfffffffffffffefefefffffffffffffdfdfdfffffffffffffdfdfdfffffffdfdfdfffffffffffffefefeffffffffffffff
ffff000000fdfdfdffffff000000000000000000020001fffffffefefefffffffefefefefefefefefefdfffeffffffffffffffffffffffffffff
fffdfdfdfffffffffffffffffffffffffffffffffffffdfdfdfefefefffffffcfcfcfdfdfdfdfdfd000000ffffffffffffffffff010101ffffff00000
0fcfcfcfffffffffffffffffffffffffefefefffffffffffffefefefcfcfcfdfdfdfffffffffffffffffffffffffffffffefefefefefefcfcfcfffffffffffffd
fdfdffffff000000000000010101000000fefefeffffffffffff000000fefefefffffffffffffffffffdfdfdfffffffffffffffffffefefefffff
ffffffffffffffffffffffffffefefefdfdfdfdfdfdfffffffffffffffffffffffffffffffefefefefefe000000fefefe000000fffffffffffffffffffffff
ffefefe000100fffffffefefefffffffffffffefefefefefefffdfffffffffffffffefefefffffffffffffdfdfdfffffffffffffffffffffffffcfcfcfffffff
efefefefefeffffffffffffffffff000000000000fefefefefefeffffffffffffffffff000200fdfdfdfffffffffffffefefefffffffffffffffdfffff
ffffefefefffffffffffffefefefffffffdfdfdfffffffffffffefefefffffffffffffffffffffffffffffffffffffdfdfd020202000000fffffffefefe00
0000fefefeffffff000100ffffffffffffffffffffffff000000000000040103fefefeffffff000000ffffffffffff0000000101010101
01fbfefcfdfffefdfffe000000000000040103fffcfefffefffffffffefefe020202fefefeffffffffffff000000020202fffffffffffffe
fefefefefefefefeffffff000000fffffffffefffdfdfd000200fffffffefefefffdff020202fcfffdffffffffffff010101fffffffdfdfdfffff
f010101fefefefefefefffffffffffffffffffffffffffffffefefefffffffefefeffffffffffffffffffffffffffffff000000fefefefffdff020202fcf
ffd000000fefefefffeff000000fdfffefdfdfdffffff000000fefefeffffffffffff000000fffffffffffffefefefffffffffffffefefefefefe
fffffffefefefffffffffffffffffffffffffefefeffffff000000ffffffffffff000000ffffff000000ffffffffffff010101fffffffefefeffffff02
0202fefefeffffffffffff010101fefefefffffffefefefffffffffffffffffffefefefefefefefefeffffffffffffffffffffffffffffffffffff000000
ffffffffffff000000fdfdfd010101fefefeffffff000000fffffffffffffdfdfd000000fffffffefefefefefe020202fffffffdfdfdfffffff
dfdfdfefefefffffffffffffefefefffffffffffffffffffefefefffffffffffffefefe000000fefefe000000fffffffcfcfcfefefe020202ffffff
010101fdfdfdfefefeffffff000000ffffffffffffffffff000000fefefefffffffefefefffffffffffffefefefdfdfdfffffffffffffefefefffffff
efefefffffffffffffefefe020202fefefe010101fefefeffffffffffff000000fdfdfd000000fffffffffffffcfcfcffffff00000000000
0020202fefefeffffff000000000000ffffffffffffffffff010101000000000000fffffffdfdfdffffffffffffffffffffffff000000fffff
f000100fffffffffefffefefe000000fdfffe000000fffefffcfcfcfffffffffffffffffffffffffefefefffffffffffffdfdfdffffff000000fffff
ffffffffefefefefefeffffff000000ffffffffffffffffffffffffffffff010101000000fbfefcfefefefffdffffffffffffff000100000000fff
efffdfdfdfffffffefefeffffffffffffffffffffffffffffffffffff000000010101000000fffffffdfdfdfffffffefefe030002fffffffffffffef
efeffffff000000000000000100fefefefffffffefefeffffffffffff000000000000010101ffffffffffffffffffffffffffffffffffffffffff
ffffff000000fffffffefefe010101ffffffffffffffffffffffff020001fffffffdfdfdfffffffefefefffffffefefefdfffeffffffffffffffffffffff
fffffffffefefeffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000fefefeffffff000000fefefefefefe010101000000f
ffefffdfdfdfffffffefefefffffffffffffffffffdfffefdfdfdfefefefffffffefefefefefefffffffffffffefefefffffffffffffffffffffffffffffffffff
fffffffffffff010101ffffffffffff000000ffffffffffff000000fefefefefefefffffffffffffefefefdfdfdfefefefffffffffffffffffffefefeff
fffffffffffffffffffffffefefeffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000000000fefefefefefefffffffefefe010
101000000fefefefdfdfdfffffffffffffffffffefefefffffffffffffffffffefefefffffffdfdfdfefefefffffffefefefffffffffffffffffffffffffff



ffffffffffffffffffffffefefefffffffffffffffffffffffffefefefefefefffffffdfffefffffffffffffffffffefefefffffffffffffffefffffffffdfdfdffff
fffffffffffffffffffffefefefffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffefefefefefefffffffffffffffffffdfffefff
ffffffffffefefefffffffffffffffffffffdfffffffffffffffefefefffffffcfcfcfffffffffffffdfdfdfffffffffffffffffffffffffffffffffffffffffffffffff
efefefffffffefefefffffffffffffffffffffffffffffffbfefcfffffffffffffffffffffffffefefefffffffffefffdfdfdfffffffefefefefefeffffffffffff
fefefeffffffffffffffffffffffffffffffffffffffffffffffffffffff030000000000 contains 53 neutrons.
B. 0100090000033405000000000d05000000000400000003010800050000000b0200000000050000000c02230
017000400000004010d000400000007010300050000001402000000000d050000410b2000cc002300170000000
00023001700000000002800000017000000230000000100180000000000d809000000000000000000000000000
000000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffffffffffffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffff000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
fffffffffffffffffffffffffffffffffffffffffffffffffffffff000000ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff000000fffffffffffffffffffdfdfdfffffffffffffefefefffffffffdfffffefffefefef
ffffffefefefffffffdfffefbfffcfffefffffdfffffefffffffffffffffdfffefbfefc000000fffffffefefefefefefffffffefefefffffffefefeffffff
fffefffcfcfcfffffffffffffffffffffffffefefefcfffdfefefefefefefffffffffffffefefefefefeffffff00000000000001010100000000
0000ffffff000000010101000000fefefefffffffdfffefefefefffffffffefffffffffefefefffffffffffffdfdfdfefefefffffffefefeffffff
000000ffffff000000fefefe020202fdfdfdfffffffefefeffffff000000fffffffefefefefefefffffffefefefffffffffffffefefeffffffffff
fffffffffefefefffffffefefe000000fdfdfdfdfdfd000000fffffffffffffffffffffffffefefe000000fffffffefefefffffffefefefffffffefe
fefffffffffffffefefefefefeffffffffffffffffffffffff000000fefefefefefeffffff010101fffffffdfdfd000000010101fffffffefefefff
dfffffffffffffffbfefcfffffffffffffefefefffffffefefefffffffefefeffffffffffff000000fefefefffffffefefe000000ffffffffffffffffff01
0101fcfffdfffffffffffffffffffffffffffffffefefefffefffffffffdfdfdffffffffffffffffffffffffffffff000000000000ffffffffffff020202
fefefeffffffffffffffffff000200fdfffefffffffefefefffffffefefefffdfffffdfff9fcfa000200fcfffdfefefefffffffffefffffeff000000
ffffff010101000000ffffffffffff000000030303000000fffefffffffffffffffffffffffffffffffffefefefcfffd010101000000fffffff
ffffffefefefffffffefefe000000fffffffffffffffffffffffffffffffffffffbfbfbfffffffffcfefefefefffffffefefefffffffffffffffffffbfefc01
0101ffffff000000fffffffdfdfdffffffffffff000000fffffffefefefffffffffffffffffffefefefffffffefefefffefffffffffefefefefefefefe
fefefefefdfdfdfdfffe000000ffffff000000fffffffffffffffffffefefe000000fffffffdfdfdfffffffffffffffffffffffffefefefffffffefef
efffffffefefeffffffffffffffffffffffff000000fefefeffffffffffff000000fdfdfdfffffffefefe000000fffffffefefefffffffefefefffffff
ffffffefefefdfdfdfffffffefefefffffffefefefefefefffffffdfdfd020202ffffffffffffffffff020202fffffffffffffefefe000000fefefe
fffffffffffffffffffffffffefefefefefefffffffdfffefdfdfdfdfdfdffffffffffffffffffffffff020001fffffffdfdfdffffff000000fffffffefef
effffff000000000000020202000000fcfcfcfefefeffffff000000000000000200fdfdfdfffffffffffffefefeffffff020202fffd
fffefefefffffffdfdfdffffff010101ffffffffffff000000fefefefdfdfdffffff010101fefefeffffffffffff010101f9fcfafffffffcfcfcf
fffffffffffffffff000000fffefffdfdfdfefefeffffffffffff010101fffffffefefe000000ffffffffffffffffff010101ffffffffffffffffff00
0000ffffffffffffffffffffffff000000000000000000000000fffffffffffffefefe000000000000000000000000000000fffffff
ffffffefefe000000fdfdfdffffffffffff000000fefefefffffffffffffffffffffffffefefefffffffffffffffffffffffffffffffdfdfdffffffffffffff
ffff000000fefefe000000000000fffffffffffffffffffefefe030303fffffffffffffefefefefefefffffffffffffffffffefefefffffffffffffff
ffffffffffffffffefefeffffff000000ffffff000000fffffffffffffffffffffffffefefe000000fffffffefefefffffffffffffcfcfcfffffffffffffd
fdfdfefefefffffffefefefefefeffffffffffffffffff000000fffffffdfdfd000000010101fdfdfdfefefe020202010101fefefefffffff
ffffffefefefffffffefefefefefefffffffffffffdfdfdfffffffffffffefefefffffffefefe000000fdfdfdfffffffffffffffffffffffffffffffefefeff
fffffffffffffffffffffffefefefffffffffffffefefefffffffffffffffffffffffffefefefefefefdfdfdffffff000000fffffffffffffefefefdfdfdffff
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000030000000000 has an atomic number of 23.
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fffffffffffffffffefefefffffffefefe010101fdfdfdfffffffefefefcfcfcfefefeffffff010101fdfdfd0000fffffffefefefffffffffffffffff
ffffffffffffffffffffffffffefefeffffffffffffffffff000000fffffffefefefefefefffffffffffffefefefdfdfdffffff0000ffffffffffffffffffffff
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ffefefeffffff0000030000000000 has the same number of protons, neutrons and electrons.
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number of neutrons and protons.

 



28. Which of the following represent a pair of isotopes?
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  I II III IV V

 
A. I and II
B. I and III
C. I and IV
D. II and V
E. III and IV
 

29. Which of the following is the most correct in regards to the mass spectrometer analysis of an element? 
A. A mass spectrometer provides evidence of the existence of the proton.
B. A mass spectrometer provides evidence of the existence of the electron.
C. A mass spectrometer provides evidence for the existence of different isotopes.
D. A mass spectrometer provides evidence that different atoms of the same element have different atomic 
numbers.
E. Both c and d are correct.

 

30. Which statement best describes isotopes? 
A. atoms in the same vertical family
B. atoms with the same number of protons and different numbers of neutrons
C. atoms with the same number of neutrons and a different number of protons
D. atoms with the same numbers of protons and neutrons
E. atoms in the same horizontal period

 



31. Which of the following statements about two isotopes is true? 
A. They will have the same atomic mass.
B. They will have different numbers of protons.
C. They will have very different chemical reactivity.
D. They will have the same atomic numbers.
E. They will have the same number of neutrons.

 

32. Which of the following statements concerning isotopes is true? 
A. All isotopes of a given element are radioactive.
B. Various isotopes of the same element exhibit very different chemical reactivity.
C. Various isotopes of the same element have the same number of protons.
D. Every element has 3 isotopes.
E. Various isotopes of the same element have the same mass.

 



33. Assume that only two isotopes of argon, 
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00 exist in nature. If this were true, the atomic weight of sulfur would fall most closely within which range? 
A. 16-33.5 amu
B. 16-34 amu
C. 16-50 amu
D. 32-34 amu
E. 48-50 amu

 

34. An element that has 32 protons and 52 neutrons has an approximate atomic weight of: 
A. 20 amu.
B. 32 amu.
C. 52 amu.
D. 60 amu.
E. 84 amu.

 



35. Suppose the isotopic ratio of the two boron isotopes 10B (10.013 amu) and 11B (11.009 amu) in a sample has 
been altered from the ratio found in nature and now contains 58.73% 10B in the sample. Determine the atomic 
weight of this sample of boron. 
A. 10.511 amu
B. 10.013 amu
C. 11.009 amu
D. 10.424 amu
E. 10.498 amu 

36. An element has three naturally occurring isotopes with the following masses and abundances (in 
parenthesis): 27.977 amu (0.9222); 28.974 amu (0.0469); 29.974 amu (0.0310). Calculate the atomic weight of 
the element. 
A. 28.09 amu
B. 66.94 amu
C. 86.93 amu
D. 28.98 amu
E. 83.93 amu

 

37. Calculate the number of grams in 0.928 moles of nitrogen molecules (N2). 
A. 14.0 g
B. 28.0 g
C. 13.0 g
D. 26.0 g
E. 30.2 g

 

38. Calculate the number of moles represented by 21.7 g Fe. 
A. 1210 moles
B. 0.835 moles
C. 1.20 moles
D. 2.57 moles
E. 0.389 moles

 

39. How many grams of argon (Ar) contain the same number of atoms as 27 g of aluminum (Al)? 
A. 18 g
B. 27 g
C. 31 g
D. 40 g
E. 67 g

 



40. How many grams of carbon (C) contain the same number of atoms as 40 g of neon (Ne)? 
A. 6 g
B. 12 g
C. 18 g
D. 24 g
E. 30 g

 

41. How many atoms are in a 10.0 g sample of titanium (Ti)? 
A. 1.16 ´ 10

27

B. 1.26 ´ 1023

C. 2.20 ´ 1023

D. 2.86 ´ 1023

E. 5.06 ´ 1026
 

42. How many hydrogen atoms are in a 27.0 g sample of water (H2O)? 
A. 1.50
B. 2.99
C. 4.98 ´ 10-24

D. 1.81 ´ 1024

E. 2.93 ´ 1026

 

43. Which sample contains the fewest atoms? 
A. 10 g of C
B. 10 g of Ne
C. 10 g of F
D. 10 g of N
E. 10 g of O

 

44. Which sample contains the fewest atoms? 
A. 50 g Xe
B. 25 g Ca
C. 50 g Li
D. 125 g Fe
E. 225 g C

 



45. Which sample contains the greatest number of atoms? 
A. 50 g Ba
B. 50 g Br
C. 50 g Ca
D. 50 g Ti
E. 50 g P

 

46. Which sample contains the fewest number of atoms? 
A. 216 g Cr
B. 435 g Ni
C. 512 g Mn
D. 619 g Pt
E. 642 g Rb

 

47. Which sample contains the same number of atoms as 175.0 g of cadmium (Cd)? 
A. 225 g Pb
B. 175 g Hg
C. 307 g Au
D. 142 g Ir
E. 305 g Sn

 

48. Which element can be classified as a lanthanide? 
A. Th
B. Ti
C. Tl
D. Tc
E. Tb

 

49. Which element can be classified as a halogen? 
A. He
B. H
C. O
D. Cl
E. La

 



50. Which element can be classified as a noble gas? 
A. Cl
B. No
C. Ne
D. P
E. S

 

51. Which element can be classified as a transition metal? 
A. Ar
B. N
C. F
D. Co
E. Rb

 

52. Which element can be classified as an alkaline earth metal? 
A. Al
B. Mg
C. Ag
D. Au
E. Na

 

53. Which element is highly reactive? 
A. Cu
B. Kr
C. C
D. Al
E. K

 

54. Which element is the least reactive and is found uncombined in nature? 
A. Au
B. Fe
C. Ne
D. N
E. Cu

 



55. Three elements that are likely to have similar chemical and physical properties are: 
A. B, C, Si
B. Ca, Co, Cr
C. Cu, Ag, Au
D. H, He, Ne
E. Pb, Bi, Po

 

56. The metric prefix _____________ means one millionth. 

micro

 

57. There are _____________ centiliters in a liter. 

100

 

58. 14O, 16O, 18O are called _____________. isotopes

 

59. Radioactive atoms emit alpha and _______ particles. 

beta

 



60. Write the atomic symbol for an atom that contains 24 protons, 24 electrons and 26 neutrons. 
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efefefdfdfdfefefefffffffefefefffffffffffffefefefffffffffffffffffffefefe010101fefefefffffffffffffdfdfdfefefefffffffefefefffff
f000000000000010101ffffffffffff000000fcfffdfffffffffffffffffffffffffffffffffffffffcfefffffffdfdfdfffeffffffffffffff00010
0fffffffffffffdfdfdfffffffffffffffffffefefeffffffffffff000000fdfffe000000000000000000000100000000000000ffffffffff
ffffffff000000030002fcfffdfffffffefefeffffffffffff000000fffffffffefffffffffefefefefefeffffff010101fefefefffffffffffffbfe
fcffffffffffff000000fafdfbfffffffefefe000000ffffff000000fffffffffeff000200fbfefcfffffffefefeffffffffffff020001fffdfff
efefeffffffffffff000000000000fffffffffffffffffffbfefcfffffffefefe000000ffffffffffffffffff000000ffffff010101ffffffffffff0
00000fffffffffffffffffffffffffdfdfdffffff000000000000010101010101ffffff000000fefefefefefeffffffffffffffffffffffff00
0000fffffffffffffefefe000000ffffff000000fffffffefefe010101fffffffdfdfdfefefefefefefffffffefefeffffffffffffffffffffffffff
fffffefefeffffffffffffffffffffffffffffffffffff000000fefefe000000010101ffffffffffff000000fefefeffffff000000fffffffffffffe
fefefefefefffffffffffffffffffffffffffffffffffffffffffefefeffffffffffffffffffffffffffffffffffff000000ffffff000000fffffffffffffefefe
020202fdfdfdffffff000000fefefefdfdfdfffffffffffffffffffefefefefefefffffffefefefffffffdfdfdfffffffffffffffffffefefeffffffff
ffffffffff000000fffffffcfcfc010101000000fffffffefefe020202000000fffffffffffffffffffefefefffffffffffffffffffffffffefefef
ffffffffffffffffffefefefefefefdfdfdffffffffffffffffffffffff000000fefefefffffffffffffffffffffffffffffffdfdfdfffffffffffffefefeffff
fffffffffffffffffffffefefefefefefffffffefefefefefeffffffffffffffffffffffffffffffffffffffffffffffff000000fffffffffffffffffffefefeffff
fffffffffffffffffffffffffffffffffffffffffffffffffffdfdfdfffffffefefefefefefffffffffffffffffffffffffffffffdfdfdffffffffffffffffffffffff0
00000fdfdfdfefefefffffffffffffffffffdfdfdfffffffffffffefefefefefefffffffefefefffffffffffffffffffffffffefefefdfdfdfefefeffffff
fefefeffffffffffffffffffffffffffffffffffff000000030000000000



 

61. Give an example of an Alkali Metal. 

Li, Na, K, Rb, Cs, Fr

 

62. Give an example of an Alkaline Earth Metal. 

Be, Mg, Ca, Sr, Ba, Ra

 

63. Match the following: 

1. electron      sodium (Na)   4 
2. ion      12.01 amu   3 
3. atomic weight      copper (Cu)   5 
4. alkali metal      chlorine (Cl)   8 
5. transition metal       charged chemical species   2 
6. neutron      cerium (Ce)   9 
7. nucleus      smallest subatomic particle   1 
8. halogen      found in the nucleus   6 
9. lanthanide      44.0 g/mol   10 
10. molar mass      contains most of the atom's mass   7 
 

64. Discuss what role Rutherford's gold foil experiment had in leading to the modern model of the atom. 

The results of Rutherford's gold foil experiment indicated that the majority of the mass and the positive charge 
of an atom must be concentrated in a very small volume, which he called the nucleus. The results also indicated 
that the most of the volume of an atom is occupied by the electrons surrounding the nucleus.

 



65. Give an example of an isotope symbol and describe what the features of the symbol specify. 

0100090000036204000000003b04000000000400000003010800050000000b0200000000050000000c02230014
000400000004010d000400000007010300050000001402000000003b040000410b2000cc002300140000000000
230014000000000028000000140000002300000001001800000000003408000000000000000000000000000000
000000fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff
ffffffffffffffffffffffffffffffffffffffffffffffffffffffefffffefffffefffffffffffffffdfffefdfffefcfffdfffeffffffffffffffffffffffffffffffffff
fffffcfffdfffefffffdfffffefffefefefffffffffffffffffffffffffffffffffffffdfdfdfffffffffefffffffffefefefffffffffffffefefefffffffdfffeff
ffffffffffffffffffffffffffff000000000000010101fdfdfdffffff020202000000fffefffdfdfdfffffffefefefffffffffffffffffffcfffd
fffffffffffffefefefffffffefefeffffff000000fffffffefefe000000ffffffffffff000000fdfdfdfffffffffffffdfdfdfffffffefefeffffffff
fffffffffffefefeffffffffffffffffff020202fcfcfcffffff000000fdfdfdfefefe000000fffffffffffffefefefffffffdfdfdffffffffffffffff
fffffffffffffffefefefefefeffffff000000fffffffefefe000000fefefeffffff000100fcfcfcfefefefffffffffffffffffffffffffffdfffffffff
ffffffefefefffffffefefeffffff000000fdfdfdffffff000000000000000000fcfffdfffffffffffffffffffefefefffffffffffffffdfffffffff
dfdfdfefefefffffffbfefcfdfffe000100fffffffffffffffeff030002fffefffbfefcfffffffdfdfdffffffffffff000000ffffff030002000
100000301fcfffdffffffffffff010101000000fefefeffffffffffffffffff000000010101fffffffffffffffffffdfdfd000000010101
fefefeffffffffffff000000fffffffffffffffffffffffffffffffffffffbfbfbfffffffffffffffffffffffffffffffdfdfdffffff000000fdfdfdfffffffe
fefeffffff010101fffffffffffffdfdfdfefefefffffffefefefffffffffffffffffffffffffefefeffffffffffffffffffffffffffffffffffffffffffffffff0
00000fffffffffffffffffffffffffffffffffffffffffffefefefffffffffffffefefefffffffefefefffffffffffffdfdfdffffff000000000000fffffff
dfdfdfefefefffffffffffffefefefffffffefefefffffffffffffffffffffffffffffffffffffffffffefefe030303000000fffffffffffffefefefffffff
ffffffffffffefefefefefefffffffffffffdfdfdfffffffffffffffffffdfdfdffffffffffff010101fffffffffffffffffffffffffffffffefefe0000000
00000000000fffffffefefe000000030303000000000000fffffffffffffffffffefefe000000fefefefffffffefefefefefe000000f
ffffffefefefefefeffffff000000ffffffffffff000000ffffff000000fffffffdfdfdffffffffffff000000fffffffffffffdfdfd000000020
202ffffffffffffffffffffffff000000ffffffffffffffffff000000fffffffffffffffffffefefeffffffffffff000000000000010101ffffff000
000fefefeffffff020202000000fffffffffffffdfdfdfefefeffffff010101fdfdfdfffffffefefefefefefffffffffffffdfdfdfffffffdfdfd
fffffffffffffefefeffffff010101fffffffefefeffffffffffffffffff000000fffffffefefefefefefffffffffffffffffffffffffefefefffffffdfdfd
fefefeffffffffffffffffff000000ffffff000000fefefeffffff010101fefefefefefefffffffefefefefefefefefefdfdfdfffffffdfdfdffff
ffffffff000000000000000000ffffffffffffffffff020202020202fefefefffffffffffffffffffffffffffffffffffffefefefefefefffffffefe
fefffffffffffffdfdfdfffffffffffffefefefffffffefefefffffffffffffffffffffffffffffffefefefefefefefefefffffffffffffefefefffffffefefefe
fefefffffffffffffffffffffffffdfdfdfffffffffffffffffffefefefffffffffffffffffffffffffffffffffffffffffffefefefffffffffffffdfdfdfffffffefe
fefffffffffffffffffffffffffffffffcfcfcfffffffffffffffffffffffffffffffdfdfdfffffffcfcfcfffffffefefeffffff030000000000 This 
isotope symbol is for the atom Sulfur-32. The subscript on the left side of the atomic symbol is the atomic 
number which indicates the atom has 16 protons in its nucleus. The atomic symbol is S which is defined by the 
atomic number. The superscript of 32 is the atomic mass number of this atom and indicates there are 16 protons 
and 16 neutrons in the atom.

 



66. Does the metric system of measurement have any advantage over the "English" system of measurement? 
Explain why or why not. 

The metric system has the advantage of being a based on a decimal system with conversions from one unit to 
another by multiplying or dividing by 10. The "English" system is based on fraction conversions with no 
common conversion factor between units.

 


