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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°?
A. kilo

B. nano

C. pico

D. micro

E. milli

10. There are milligrams in a kilogram.
A. 1710



E.1710°

11. There are _ millimeters in a centimeter.
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12. How many centimeters are in 15 feet?
A.3.1cm

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.138L
B.174L
C.553L
D.58.4L
E.619L

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 " 10" pL
B.8.963 " 10" uL
C.8.963 " 10* uL
D. 8.963 " 10* uL
E. 8.963 " 107 uL

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.1.8710°L
B.1.8 " 10°L
C.1.83"10°L
D. 1.8 10°L
E. 1.8 10°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 cm?

B. 93.5 cm®

C. 237 cm?

D. 466 cm’

E. 603 cm’

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. 4757107 cm.

B.4.75 7 10° cm.

C.4.75710° cm

D. 1.86 " 10 cm.

E. 1.86 " 107 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 10

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. ¥Br has 35 protons, 35 electrons and 81 neutrons.
B. **S has 16 protons, 16 electrons and 16 neutrons.
C. “Ar has 18 protons, 18 electrons and 12 neutrons.
D. ¥Co has 27 protons, 27 electrons and 32 neutrons.
E. *Ti has 22 protons, 22 electrons and 24 neutrons.

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



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



27. Which of the following statements is not true?
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JRRURHUREIRURRURNIRURRURTIRURRURRIRRRUREIEREUREIRTREURRIRTREUREVRIRUREIRUREURRVRTIEURERTIEURRREIETRRORENETRAREIETRETREIETRETRTIETRRTRETE
JRARRURRA RN RNNR DR RNR DR RNR DR RNA AU RNRRERNNRRRREVA AR RV RRRRRNRREREVRNIRRRNRURERRRNNERRRNNRTREREIETRETRIETRETRITi
fIFTrrertd frtfre fffefefefefefeftfttffefefefdftfe fo fifc fife fiftttttt e fe feffffffe fefefffftfe fird fife fiffd ffrd ff
frtftrtfrtftbfefcfdfffefd ffe ffffftfefefefftftfefefefffefffefefe AT c fffd fffcfefdfd fd ATt
Ittt d fife fefefeffrtttttttfe fefefe fefefefefefftftttttrtfre fefe fATTT030303000000000 1 00ffftftfefefef
ffcfe000000010101 fftefffftftffefefefftftffefefefefefeftftffd fifeftftftfe fefeffftftfe fefe fifrrfrrrrdfdfd fefefe frifrrt
fftfefefefftftrtrtttttefefe0 10101000000 fttfffefefe00000 0T Td fd fd Tttt e fefefd fdfa it
frefefe AT rrrtd fd fd fEreArAe A Aeerreerererrrrro00000£d fd fd0 10 10 1 fFFEFTr0 1010 1 Tt
ftffttfefefefdfdfdfdfdfd frferfrered fd fd ferereereerereeretd fd fd fefefefefefeffrtrttrtrttd fd fd fd fd fdffrrro0000002000
1 fefefeffffff000200fefefefefefe000 1 00 fTTTTfrTd fd fA fETTTTTftTTe ffefe fe ATt ererert
frtftrttrtfrefefefefefefcffrd 0 10101 fefefeffffffo00000fdfdfd fffeffO00200 fTfTTTftTrfd fd fd fftfftfe fefefffeff
frrtreetttte fefe fEArrrfrtd fd fd frfftffe fefefffrftd fd fd frtftfrefefefO fffafdfffefdfdfd0 10101 fffff000000ftfe fffffcffO
00100fFFfftrf010101010101000000030002000100000100000100010101fefefe030002030002030002 fcf
cfc000000000000000000040103000000000000ffttftfefefefftfff010101000100fefefeftftftfefefefefefeffffffo0000
Oftfftffefefeftfe ffftfficfffd000000ffrttTfcfe01010 1 fdfffeftfffffefefe000000fdfdfdftfefffefefefefefefefefe Tt
ettt fitd fiftfrfe fefeftftftfe fefe fifrrrO00000 fefefefffeftfe fefefdfffefffrf000000fffe 000000 fdffre T T
f000000fTrtfftfcfefITTTTTrrtTe fefe fdfffe fiffrtd fA fA A0 00000fe fe fe ATt
frtftfdfdfdfdfdfd000000fttttttr e fe fe000000fTTTTfd fd fd fffftffefefeftffffefefe AT T e fef
efefefeffftftfcfcfc000000fefefefffTTTTTTTdfdfd0 10101 fefefefffffff020202 ffftfffefefeffttfefefeffff
et e fe fefftftffefefe 020202 fefe fe fffftftffd fdfd010101000000000000f
fffffdfdfd000000ftfftfdftfe fefefefttttffefefefdfdfdftrftrtd fdfd ftfe ffrrtrtrtd fd fd ettt errrrtreretre fefe0
00000fTTfftfttffttfe fefe000000 000000000000t d fffe0000000 1010 1 ffftffftffefefe0101010200
01fefefefefefeftftfffefefefefefe020202 fdfdfdffttftdfffe000000 ffefffefefefftftfd fffefcfefeffeffifftffdfdfdfefefef
000 1 0000000010 10101 fefefefffe ff0O00000 000000ttt fcfffdfefefe0300
O2fTtfttrfb fefefffttfte fffd fa fAfATHTTTT020202 fefefefffifrO00000£fff0 1010 1 fffffffefefe030002 fH Tt
fffefefeftffffd00000000000000100010101000000000000000000 Tttt T e fefe fiFTTTTTTTO00000f
fftfffefefe0000001Ftf0 10101 fdfdfdfffff02000 1 fiffffd fd fd fftftfe fefefftftffefefefd fife fiffttttttefe fefefefe it
A AAAAAAeereerer0 101010000000 10101 ftffftd fdfd000000020202000000ftfe fffd fdfd fftftffefefeff
Tt d e fATATH T e fe fefefe fe A0 0000 0 fe fefefd fd fA O
00000ftfffffefefefttfftftftffefefefd fdfdfefefe T e fefeffffrd fd fA fEATTTtrrrtre fofe ATt
fTFEFTeree0 1010 1000000ffftTfd fdfd0 10101000000 fe fefefd fd fd fTTfftTttrtfte fefe ffftftfefe fe AT T
fffefefefefefefdfdfd it Tefefefefefefttftfe fefe AT Td fife AT e fefefff
frtffttttfeffe fefe AT e fe fe AT TR fe fefefefefefd fd fd ffftftfefe
fefdfffefftrtfrttfe fefe feATAATTTd fTTff e fefe fiffTTTe fefefefefeftitfffe fefe AT d fd fd fff
frtftftrefefefefefefttftffefefe it fefc AT e fefeffftfffe fifd fd fd fftfftfe fefefd fd fd frfrrfrfrd fdf
AT f030000000000 has the same number of electrons and protons.
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T rererereererrrf0 00000 ftd ftftfe T rtrtrrtrtrrttc fifd fo ftfc fite fife fefe frttrtrtHtrtererereeet
fofefcfftftftdfd fdftftrtrtrrtd fdfd fdfdfdfftrtftd fdfd fffeftftfefftefefe000000 e fitd fd fd ftftttrttttttte fefeftfffct
frdfttdftfefefeftfrtrtrretd fd fd fefeererrrtrd ftte fd fd fd frfttftefefe frfrtrtrerrertrrtd fd fd fefefrtfte e ro00000000
000010101000200010101fefefefffdff000000000000fttefttttttttfTtd fdfd frfffrfrtrtrtdfdfdfefttdfttttrefefeftrttref
efeftftftd fdfd frfrerrrrerd fd fd fretrttd fife 000000000000 £FF000000 fefefe0303 03 fefe fe fFT000000 fEFtTTTTTE
frffretd fd fd fererererererererererererereretd fd fd fd fd ta trererererererererererererererereerrrfo00000 fefefefdfdfd00000 0 fHff
frrr000000fftttefefe000000 Tttt e fefeftftffd fd fd fefefeftrtrrtrTTrrTtrtifefefefefefefdfdfdfefefefe
fefefefefeftftft000000fefefefttttttteff000000fefefe000200fefefefefefe000200 e fefeftttttefefe fttttttefefe Tttt
efftrfrtrrrttrttfe fefe e rrre ff000000fd fffefcfefefefefe0 10101 fefefe00000000000002
0001 fdfffeftftftfefefefffrtd fdfdfftrtrtrtrrttd fife fefefrtrtrtrtrtrtrtttte fefeffttttrefefe ftttrtrc ftd ftrtrttd fdfd000000
000200fdfffefefefe000000ftTTTTTT02000 1 fffcfftafd foftfffd fdfd fifertrfo 10101000000040103 fdfd fd ffrrereee
FHEFEtrf0 10101010101000200fd e fff000000£ffe 000000000000 fttttfefefeftrttttrf000100010101 ff
frtftrtrtrtrttte fefeftrrrO0000 0ttt e fefefefefeffftft0 1010 1 ffftfttrTTef0 10101 fFO00000 e fittt
frfffrerd fd fd ferrererererererttd et frrerererrererertd fd fd frerr0 00000 ftttttre fefefdfd fd fefefe ffttrtrrfrO00000 Tt
frtfttfrteftrtttrefefe000000 ffeftftfttrtd fd fd frfrtrtrerrtrd fdfd fefefefd fifefefefefd fd fd frfrtrrtrrrrrro00000£f
THEerrrrrereeertrtrtd fd fd00000 0 fftttfe fefefrfd fifefefe ffffr000000 ftttttre fefeftttttfe fe feftttttttttttttffefefeff
frrrrrrrtd fd fd ftfftftefefe020202 fefefefefefe000000fdfdfd fHtrtrFFO000000000000101010000000000001ftf
ff000000fffttffefefefdfdfdfefefeftttttfefefeftttrtttrtttrtttte fefefttttttttfftefefefefefe00000001010100000000000
Offftftfcfcfefffro00000fftftTtd fd fd 000000 ftF000000 fefttd frftrtrttrtrtrtrrtrrrerrerrrtc fefrtftfrefefefft
fiffcfefeftrrrto00000fefefeffftfO00000 Tttt Tefefeffftff020202010101000100fefefeftftffto00000000100
000000000000 00000003 0002 fefefefttffd fd fd fffTTTrTIO00000 Tttt e fefefefefefftt
fefefefefefefttttttdftfefffttfdfdfd000000fatd fbftttttefefe000000 000000ttt tTte ffO00000 Tttt T e fefefe
fefefdfdfd010101fftfffdfdfdfefefefffrff0 10101 fftfrtrd fdfdfrtrtrttrttbfefcfd fd fdfdfdfd000000 fttttttttfefefe000
000ftTFFO00000FHTTTTTT03 0002 ittt e fefeffffff000000000000000100010101000000000000000000 Tt
frtfttrtfe fefe ffATT000000 ftftftfe fefeffrff000000fefefe000000ftttftefefe02000 1 frtftftdfdfd fftftffefefef
ftftfrefefefdffteftttttttttttfefefefefefe frtrtrtrtrtrtrtrrrrrrrrrtrtrerrtro00000fefefe020202000000£TTTTTT0000
00000000010101 ftfefftdfdfdfftttfrefefefftrtrtrtrrtrtrtd frte frrrrerrertrrrtrttre fefefefefe ettt
ff000000FTEFFO00000FTTTTTTTTTTr0 10101 fefefefefefeftttttttttftfefefefdfdfdfefefefttttttrttttttttefefeffft
dfdfdffrtrtrtrerttttre fefeffrrrO00000 e fefe020202 000000 £ttt e fefe020202000000fe fefefdf
dfdfftrtrtrtrtrttttttte fefefttftttefefefttttrtrtrtrttrefefefefefefd fd fd frfrrrrrrro00000fdfd fdfdfdfdfefefeft
Tttt ereererrd frfe freererereerrrtre fe fefrrrtrtrrttte fife fefe frrtrrrtrrrtre fe fe frrtrrtrtr et ererrerereree
fIrf000000ftttttfefefefefefe Tttt d fife frftffttTtefefe frrrrrrtrtrtrrd frtttttefe fe At
fefefefefefefttfttrefefeffrrfO00000fcfete ittt fe fe fertrrrtrtrererrrtte fef
effftfffrfefftd fdfdftftrtfefefefdfdfd frfrftrtrtrtd fd fd frrrrrerrrrereriroo0000030000000000 has the same

number of neutrons and protons.



28. Which of the following represent a pair of isotopes?
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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 ¢ 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 '’B (10.013 amu) and ''B (11.009 amu) in a sample has
been altered from the ratio found in nature and now contains 58.73% '°B 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 (N,).
A.140¢g
B.28.0g
C.13.0¢g
D.26.0¢g
E.302¢

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
C3lg
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.6g

B.12¢g

C.18¢

D.24 ¢

E.30¢g

41. How many atoms are in a 10.0 g sample of titanium (T1)?
A.1.16 " 10

27

B.1.26 * 10%
C.2.20 " 10%
D.2.86 " 10%
E. 5.06 " 10*

42. How many hydrogen atoms are in a 27.0 g sample of water (H,O)?
A.1.50

B.2.99

C.4.98 10

D. 1.81 " 10*

E.2.93 " 10*

43. Which sample contains the fewest atoms?
A.10gof C

B. 10 g of Ne

C.10 gof F

D. 10 gof N

E.10gof O

44. Which sample contains the fewest atoms?
A.50 g Xe

B.25gCa

C.50gLi

D. 125 g Fe

E.225¢gC



45. Which sample contains the greatest number of atoms?
A.50 gBa

B.50 g Br

C.50¢gCa

D.50gTi

E.50gP

46. Which sample contains the fewest number of atoms?
A.216 gCr

B. 435 g Ni

C.512 gMn

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.225gPb

B. 175 g Hg

C.307 gAu

D. 142 glr

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?



50. Which element can be classified as a noble gas?
A.Cl
0
e

moQw
oz z

51. Which element can be classified as a transition metal?
Ar

C
b

@)

A.
B.N
C.F
D.
E.R

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?

AN

A.
B.
C.
D. Al
E

~ > 0

54. Which element is the least reactive and is found uncombined in nature?
A. Au



55. Three elements that are likely to have similar chemical and physical properties are:
B, C, Si

A.
B.
C.Cu, Ag, Au
D.
E.

Pb B1 Po

56. The metric prefix means one millionth.

57. There are centiliters in a liter.

58. 10, %0, O 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 (CI)
5. transition metal charged chemical species
6. neutron cerium (Ce)
7. nucleus smallest subatomic particle
8. halogen found in the nucleus
9. lanthanide 440 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 1710

3
B.1°10°



11. There are _ millimeters in a centimeter.
A.1710'
B. 1710
C.1710°
D.1710"
E. 17107

12. How many centimeters are in 15 feet?
A.3.1cm

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.13.8L
B.174L
C.553L
D.58.4L
E.619L

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 10" uL
B.8.963 " 10" uL
C.8.963 " 10* uL
D.8.963 " 10* uL
E.8.963 107 uL

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.1.8710°L
B.1.8 10°L
C.1.8"10°L
D.1.8710*L
E.1.8710°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 cm?

B.93.5 cm®

C.237 cm?

D. 466 cm®

E. 603 cm’

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 7107 cm.

B.4.75 " 10° cm.

C.4.75710° cm

D.1.86 " 10 cm.

E.1.86 " 107 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?
A11.7

B. 11.76

C.12.0

D. 1.2 10

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. *'Br has 35 protons, 35 electrons and 81 neutrons.
B. **S has 16 protons, 16 electrons and 16 neutrons.
C. *Ar has 18 protons, 18 electrons and 12 neutrons.
D. *Co has 27 protons, 27 electrons and 32 neutrons.
E. **Ti has 22 protons, 22 electrons and 24 neutrons.

25. An element containing 26 protons, 26 electrons and 30 neutrons will have the symbol:
A. ¥Te.
B. *Zn.
C. °Fe.

D. %Zn.
E. ?Te.



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



27. Which of the following statements is not true?
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ffff000000£fefefe 000000000000 Tttt e fefe03 0303 fiftiTT T e fefefefe fe fITT T T e fe fe fTTTTTTT
fIrfe fe fe ffFH000000FO0 0000 T T e fe fe 000000 fftfttfe fe fe Tt T fe fe ffffftd
fdfdfefefefttfftfefefefefefeffffrrO00000£fttttdfdfd000000010101fdfdfdfefefe020202010101 fefefeffftftt
ftfftfefefefttftffefefefefefe fritfrrrd fdfdfiffirtfttte fefeffftffefefe000000fdfdfd e fefeff
Tt e fe fe fETTTTTT e fe fe fFTTTTTTTTTTTT e fe fefefefefd fd fA 000000 Tttt e fefefd fdfd fTff
ftfefefeffffftTtTe fefefefefefefefe T e fefefefefeftftffefefefffrO00000fdfdfd ffftf
Tttt ffe fefefe fefe fitfttttrte fefefefefefftr AT d fd fd Ferertd fd fd ferreerttttte fefe000
000030000000000 has an atomic number of 23.

C. 010009000003ee0400000000¢70400000000040000000301080005000000060200000000050000000¢022300
16000400000004010d400040000000701030005000000140200000000¢7040000410b2000¢c0023001600000000
00230016000000000028000000160000002300000001001800000000004c090000000000000000000000000000
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(WJivivasasasvavasntvavasagavavasatuavasntvavasasntvavasatuasaiasuavasastuasasnsiaiasassiasassvasasnsvasasasvavasasivasanasaiaiatdVolg
jiduasuasavatuasIaiatuRTIEvRTIRTIETRTIRTIETRTIRTIRTRTIRTIETRERTRETRTRTIRTRRRTIETRRRTRETRRRTIRTRRTRTRRTRTORTRRTRRRRTIRTRRIRIILN0OEvaiie
yidduasasauasanatnavasatatvasasatvavasatavatatIavavasatavabatRtvRTaIIIIRbRTRIIRTRTRIIETRTRTIERTRTRETRORTRRRTRTRTREORTRIRLVNViTdvbaTTEY
jiduasuasavatuanIaiatRIIEvRTIRTIETRTIRTIETRTIRTIETRTIRTIETRTORTRRTRTRTIRTRRRTIRTRRRTRRTRRRTIRTRRRTRRTRRvRTRETRRIREILN0 O Jivaaniiniiiiig
yidduasasanasanatnavasatatvasasatvavasatavatatIavatasatvavatatRtvabatItvabaTRIIEvRTRIIEIRTRTIEIRbRTRREORTRRIETRIRTLONVVJivababaaaEvRTaTiEY
jiduasuasavatuanIavatuRIIEvRTIRTIETRTIRTIETRTIRTIETRTIRTIRTRRRTRRTRTRTIRTRRRTIRTRRORTRRTRRORTIRTRRvRTRRTRTIRTILN00)ivaanaditiatiainiiiiig
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A e e e e e e A A AT fO 0 0 0 fffe ftfe fe fefftfftfe fefe fff
frtftftfrfe fefefd fifeffre AT e fefefd fffe fffe fifffe A fATATTTTTb fefc0000 frfd frtftTfrd fdfdff
frtftfttrtefefefffftd fffefffdffe fefefftftffefefefefefe fifftrfrtrtd ffefd fd fA ffftTtiTfc fe fefftffffefefe0000 fffe Ittt
frrrrd fa fa frerrerro0000000030 1 e AT e fe fe fATTfrTd fife frfftfe fefe fAATHTTI0000f
fftfffefefe 000000 fefefefffff000000fttftfefefe fifttefefe T T e fefe ffftT e fefefefefe
fefefe0000FTTTTTTTTT T e fefefefefe000000 IO 1010 1 AT T e fefe ffftftfe fefe ffftffd fd fd ffee
frtftfttrfrefefe0000fd fffefefe fe IO 1010 1 ffffFfd ff000 1 00fTTttTtrtffTfd fdfd fefefefefefeftfe ittt
frtftftfefefefefefefefefeffffff0000fcffd fefefefffTFO00000000000030002 fdfffefefefeftttftfefefefftfffefef
effftfffte frfrrtre fefe fAATHTTTT0000 fbfefefffftffefefe fITTTTTTIO00000 fife fffafd fo T T e f
efeftftfrf020001000100000200000200fefefefftftffe ffOO000 Tt e fe fe fATTTTTO00000010101
fHFTrertTte fefe ffFFO000 00000000 fefefe fifffO000 ftftTt T e fe fefffttfe fefefefefe fffttt
frrtreetrtrttfe fefeftftftfefefe010101 fdfdfdftftftfefefefcfefefefefeftfffd 10101 fdfdfd0000fTtttfefefe ATl
AT rTTe fe fe fAATHTTTT000000 ftfftffefefe fefefe ittt e fe fefd fd fA 0000 fHTHTTTHTHT T T
fHFFrerrfd fd fd fefefefefefeftftfftd fd fd fdfd fd fiffrO0000 O ATt d fd fd frFrrrerrrrf00 0O FEFerfeerety
frtfrtrttrtfrefefefefefe A rrfd fd fd Tttt fefe0 1010 1 ffftftttrefe feffitffe fefefftfffefefefdfdfd0000
frtftftcfefefrtftfefe fe fAAATrtrtd fd fd frfrrererfe fefefffrfd fdfd000000ftftffe fefeftftfffe fefe fHHT T T
ffff0000ffFFf000000000000000000£ftff000000020202010101000000fefefefftfftfe fefeffffff000000fefefefftftfef
efeftHr000000ffff0000fefefeffffffO00000 000000 000000 fH T 0
00000ffftfffefefefffriO00000000000fTFO000fTTTTTT000000 fdfd fd ftffttttT e fefe 000000 T
efefefftffffefefefefefe000000000000010101010101ffffff000000fefefe0000fTTT T 01010 1 fHFffrrffetdfdfd
fffrr0 1010 1 FATTrrerrtre fe fefifftfe fefe (AT e fefe fITFO000 fifftffefefe0 1010 1 fefefe ittt
frtfttfrtfefefe000000 fefefefftttftefe fe frtttr AT AT T fe fe fe fFFFO00 O T 01010 1 ffff
ffff000000fefe fefffrO00000 T Tfd fd fd fffftfe fefeffifttftttefefe fifffd fd fA 0000 fefefe020
202000000fefefeffffffrO00000000000ffttffTc fo fe At frrrTfe fefe ATt e fefefefefe
0000t e fe fe AT e fe fe FITATTTTtT e fefefefefe fATATTTTT
ffO000fTtTfrdfafAfTfrTfrTTe fe fefiffrftrTe fefe AT e fe fefftftffefe fefftftftefe fe fAHHATTTHATTTT
0000 fe fefeffifttfefefe fIITTTTt e fefeffifffe fefe AT e fefefd fd fd fefefe fftf
ffefefeftftrfo000030000000000 has the same number of protons, neutrons and electrons.

D. 010009000003060600000000df0500000000040000000301080005000000060200000000050000000¢022300
1c000400000004010d00040000000701030005000000140200000000df050000410b2000cc0023001c00000000
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JRA AR RNDA RN RNNR DR RNR AR RNR DR RNA AU RNNRRERNNRREREVR AR RNV RRERRVRREREVRNIERRRNRERRRENERRRNNRTREREIRTRERIETRETRITi
JRRURRURUIRURRURNIAUARUREIRURRURRIRURRUREIEREUREIRUREURRIRTREUREVRTIRURTIRUREURRVRTREURERTIEURRREIETRRREIETRETREIETRETRTIETRETRTIETRETRETE
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JRRURHUREIRURRURNIRURRURTIRURRURRIRRRUREIEREUREIRTREURRIRTREUREVRIRUREIRUREURRVRTIEURERTIEURRREIETRRORENETRAREIETRETREIETRETRTIETRRTRETE
JRARRURRA RN RNNR DR RNR DR RNR DR RNA AU RNRRERNNRRRREVA AR RV RRRRRNRREREVRNIRRRNRURERRRNNERRRNNRTREREIETRETRIETRETRITi
fIFTrrertd frtfre fffefefefefefeftfttffefefefdftfe fo fifc fife fiftttttt e fe feffffffe fefefffftfe fird fife fiffd ffrd ff
frtftrtfrtftbfefcfdfffefd ffe ffffftfefefefftftfefefefffefffefefe AT c fffd fffcfefdfd fd ATt
Ittt d fife fefefeffrtttttttfe fefefe fefefefefefftftttttrtfre fefe fATTT030303000000000 1 00ffftftfefefef
ffcfe000000010101 fftefffftftffefefefftftffefefefefefeftftffd fifeftftftfe fefeffftftfe fefe fifrrfrrrrdfdfd fefefe frifrrt
fftfefefefftftrtrtttttefefe0 10101000000 fttfffefefe00000 0T Td fd fd Tttt e fefefd fdfa it
frefefe AT rrrtd fd fd fEreArAe A Aeerreerererrrrro00000£d fd fd0 10 10 1 fFFEFTr0 1010 1 Tt
ftffttfefefefdfdfdfdfdfd frferfrered fd fd ferereereerereeretd fd fd fefefefefefeffrtrttrtrttd fd fd fd fd fdffrrro0000002000
1 fefefeffffff000200fefefefefefe000 1 00 fTTTTfrTd fd fA fETTTTTftTTe ffefe fe ATt ererert
frtftrttrtfrefefefefefefcffrd 0 10101 fefefeffffffo00000fdfdfd fffeffO00200 fTfTTTftTrfd fd fd fftfftfe fefefffeff
frrtreetttte fefe fEArrrfrtd fd fd frfftffe fefefffrftd fd fd frtftfrefefefO fffafdfffefdfdfd0 10101 fffff000000ftfe fffffcffO
00100fFFfftrf010101010101000000030002000100000100000100010101fefefe030002030002030002 fcf
cfc000000000000000000040103000000000000ffttftfefefefftfff010101000100fefefeftftftfefefefefefeffffffo0000
Oftfftffefefeftfe ffftfficfffd000000ffrttTfcfe01010 1 fdfffeftfffffefefe000000fdfdfdftfefffefefefefefefefefe Tt
ettt fitd fiftfrfe fefeftftftfe fefe fifrrrO00000 fefefefffeftfe fefefdfffefffrf000000fffe 000000 fdffre T T
f000000fTrtfftfcfefITTTTTrrtTe fefe fdfffe fiffrtd fA fA A0 00000fe fe fe ATt
frtftfdfdfdfdfdfd000000fttttttr e fe fe000000fTTTTfd fd fd fffftffefefeftffffefefe AT T e fef
efefefeffftftfcfcfc000000fefefefffTTTTTTTdfdfd0 10101 fefefefffffff020202 ffftfffefefeffttfefefeffff
et e fe fefftftffefefe 020202 fefe fe fffftftffd fdfd010101000000000000f
fffffdfdfd000000ftfftfdftfe fefefefttttffefefefdfdfdftrftrtd fdfd ftfe ffrrtrtrtd fd fd ettt errrrtreretre fefe0
00000fTTfftfttffttfe fefe000000 000000000000t d fffe0000000 1010 1 ffftffftffefefe0101010200
01fefefefefefeftftfffefefefefefe020202 fdfdfdffttftdfffe000000 ffefffefefefftftfd fffefcfefeffeffifftffdfdfdfefefef
000 1 0000000010 10101 fefefefffe ff0O00000 000000ttt fcfffdfefefe0300
O2fTtfttrfb fefefffttfte fffd fa fAfATHTTTT020202 fefefefffifrO00000£fff0 1010 1 fffffffefefe030002 fH Tt
fffefefeftffffd00000000000000100010101000000000000000000 Tttt T e fefe fiFTTTTTTTO00000f
fftfffefefe0000001Ftf0 10101 fdfdfdfffff02000 1 fiffffd fd fd fftftfe fefefftftffefefefd fife fiffttttttefe fefefefe it
A AAAAAAeereerer0 101010000000 10101 ftffftd fdfd000000020202000000ftfe fffd fdfd fftftffefefeff
Tt d e fATATH T e fe fefefe fe A0 0000 0 fe fefefd fd fA O
00000ftfffffefefefttfftftftffefefefd fdfdfefefe T e fefeffffrd fd fA fEATTTtrrrtre fofe ATt
fTFEFTeree0 1010 1000000ffftTfd fdfd0 10101000000 fe fefefd fd fd fTTfftTttrtfte fefe ffftftfefe fe AT T
fffefefefefefefdfdfd it Tefefefefefefttftfe fefe AT Td fife AT e fefefff
frtffttttfeffe fefe AT e fe fe AT TR fe fefefefefefd fd fd ffftftfefe
fefdfffefftrtfrttfe fefe feATAATTTd fTTff e fefe fiffTTTe fefefefefeftitfffe fefe AT d fd fd fff
frtftftrefefefefefefttftffefefe it fefc AT e fefeffftfffe fifd fd fd fftfftfe fefefd fd fd frfrrfrfrd fdf
AT f030000000000 has the same number of electrons and protons.

E. 010009000003060600000000df0500000000040000000301080005000000060200000000050000000c022300
1b000400000004010d400040000000701030005000000140200000000df050000410b2000cc0023001b00000000
0023001b0000000000280000001b0000002300000001001800000000007c0bO000000000000000000000000000
VOO0V Siaaavauauannavauasnsuavananavasasnsuaiauasuasaiastuaiasnsuauaiasauaiasatuaiasasoauaiaintoaiaintaiaiaiaguaiasatiaiaiaiiviiiig
yaduasuauavanuausavanniaavaaathl00I0(00)iuoauauuauaeuRiRuRRuRTIRTIEURTIRTIEURTIRTREURRIRTIEURRREIEUREIREIETRRRERETREREIRTRERTIETRETREOE
fiddvasasavasanatvasanasavasasatvavasatvavananigvaianiaiaii0lN0000Nivasauasnivavasaanavasastiasasaanasasatnaiasasivasasasvaiasainaiaiiiig
jiduaiuasavatuanaiatuRiIRvaTRTIRTRIIRTIRTRRRTIRTRRRTIRTRRTRTRTREORTRTRRTRRRTRRIRRILO000 OisauaaaainivatvaiaiiatiaiIRTaTIRTIETRTIRTIEE
JiddvasasavasanatvasasaiavasasatvaiasatvavasatavatasitvavatatavasattvavatatvaiaiatvivasastvaiasssiaianasiiaasatO U000 iissisasasiiig
JRRURHUREIRURRURNIATARURTIRURRURRIRURRUREIEREUREIRUREURTIRTREUREVRTIEUREIRTREURRRTRETRERTIEURRREIETREREIETREREIETRETREIETRETRTIETRETRETE
iaas (V00 0biiivavanaanavavasnsoavasnsnavasasnavavastuavasasnavasasnivaiasnsuasasasnavasassuasasnsnasasasnaiasaiivasaiasvaiasainaiaiiiig
yaduasuauavaauauaauanunuaavaaaiaatll00I0010)uuauuauaauRTIRTRRURTIRTIEURTIRTIEURTIRTREURRIRTIEURRREIEUREIRENRURERTRETREREIETRERTIETREOREIE
fiddvasasavasanatvasanasavasasasvavasatvavanasgvasaniaaiatat0VVV00ivivaansuasasaanavasassiasasnsuasasasniiasasivasasasvaiasasnaiaiiiig
jiduasuaiavatuasIaiatuRiIEvaTIRTIETRIIRTIRTRRRTIRTRRRTIRTRRTRRIRTRTORRRTRRORTRTRRvRRIRILON NI OsiuaanauatvaiaivatvaTIRTaTIRTIETRTTRTIE
jiddvasasavasanatnasasaiavasasatvavasatvavasatavatasatvavatatavatattvabatatvaiatatvavatatntvaiasasiasanasiianasntiati00Uisivasasiiig
JRRURRURUIRURRURNIAUARUREIRURRURRIRURRUREIEREUREIRUREURRIRTREUREVRTIRURTIRUREURRVRTREURERTIEURRREIETRRREIETRETREIETRETRTIETRETRTIETRETRETE
pidsasaaat0VOV0IVivivaaaanavavasasoavasnsnavasasnavavasntuavasasnavasasnivavasnsuasasasnavasattuasasasnaiasasniiasassvasaiasvaiasasnivaiiiig



T rererereererrrf0 00000 ftd ftftfe T rtrtrrtrtrrttc fifd fo ftfc fite fife fefe frttrtrtHtrtererereeet
fofefcfftftftdfd fdftftrtrtrrtd fdfd fdfdfdfftrtftd fdfd fffeftftfefftefefe000000 e fitd fd fd ftftttrttttttte fefeftfffct
frdfttdftfefefeftfrtrtrretd fd fd fefeererrrtrd ftte fd fd fd frfttftefefe frfrtrtrerrertrrtd fd fd fefefrtfte e ro00000000
000010101000200010101fefefefffdff000000000000fttefttttttttfTtd fdfd frfffrfrtrtrtdfdfdfefttdfttttrefefeftrttref
efeftftftd fdfd frfrerrrrerd fd fd fretrttd fife 000000000000 £FF000000 fefefe0303 03 fefe fe fFT000000 fEFtTTTTTE
frffretd fd fd fererererererererererererereretd fd fd fd fd ta trererererererererererererererereerrrfo00000 fefefefdfdfd00000 0 fHff
frrr000000fftttefefe000000 Tttt e fefeftftffd fd fd fefefeftrtrrtrTTrrTtrtifefefefefefefdfdfdfefefefe
fefefefefeftftft000000fefefefttttttteff000000fefefe000200fefefefefefe000200 e fefeftttttefefe fttttttefefe Tttt
efftrfrtrrrttrttfe fefe e rrre ff000000fd fffefcfefefefefe0 10101 fefefe00000000000002
0001 fdfffeftftftfefefefffrtd fdfdfftrtrtrtrrttd fife fefefrtrtrtrtrtrtrtttte fefeffttttrefefe ftttrtrc ftd ftrtrttd fdfd000000
000200fdfffefefefe000000ftTTTTTT02000 1 fffcfftafd foftfffd fdfd fifertrfo 10101000000040103 fdfd fd ffrrereee
FHEFEtrf0 10101010101000200fd e fff000000£ffe 000000000000 fttttfefefeftrttttrf000100010101 ff
frtftrtrtrtrttte fefeftrrrO0000 0ttt e fefefefefeffftft0 1010 1 ffftfttrTTef0 10101 fFO00000 e fittt
frfffrerd fd fd ferrererererererttd et frrerererrererertd fd fd frerr0 00000 ftttttre fefefdfd fd fefefe ffttrtrrfrO00000 Tt
frtfttfrteftrtttrefefe000000 ffeftftfttrtd fd fd frfrtrtrerrtrd fdfd fefefefd fifefefefefd fd fd frfrtrrtrrrrrro00000£f
THEerrrrrereeertrtrtd fd fd00000 0 fftttfe fefefrfd fifefefe ffffr000000 ftttttre fefeftttttfe fe feftttttttttttttffefefeff
frrrrrrrtd fd fd ftfftftefefe020202 fefefefefefe000000fdfdfd fHtrtrFFO000000000000101010000000000001ftf
ff000000fffttffefefefdfdfdfefefeftttttfefefeftttrtttrtttrtttte fefefttttttttfftefefefefefe00000001010100000000000
Offftftfcfcfefffro00000fftftTtd fd fd 000000 ftF000000 fefttd frftrtrttrtrtrtrrtrrrerrerrrtc fefrtftfrefefefft
fiffcfefeftrrrto00000fefefeffftfO00000 Tttt Tefefeffftff020202010101000100fefefeftftffto00000000100
000000000000 00000003 0002 fefefefttffd fd fd fffTTTrTIO00000 Tttt e fefefefefefftt
fefefefefefefttttttdftfefffttfdfdfd000000fatd fbftttttefefe000000 000000ttt tTte ffO00000 Tttt T e fefefe
fefefdfdfd010101fftfffdfdfdfefefefffrff0 10101 fftfrtrd fdfdfrtrtrttrttbfefcfd fd fdfdfdfd000000 fttttttttfefefe000
000ftTFFO00000FHTTTTTT03 0002 ittt e fefeffffff000000000000000100010101000000000000000000 Tt
frtfttrtfe fefe ffATT000000 ftftftfe fefeffrff000000fefefe000000ftttftefefe02000 1 frtftftdfdfd fftftffefefef
ftftfrefefefdffteftttttttttttfefefefefefe frtrtrtrtrtrtrtrrrrrrrrrtrtrerrtro00000fefefe020202000000£TTTTTT0000
00000000010101 ftfefftdfdfdfftttfrefefefftrtrtrtrrtrtrtd frte frrrrerrertrrrtrttre fefefefefe ettt
ff000000FTEFFO00000FTTTTTTTTTTr0 10101 fefefefefefeftttttttttftfefefefdfdfdfefefefttttttrttttttttefefeffft
dfdfdffrtrtrtrerttttre fefeffrrrO00000 e fefe020202 000000 £ttt e fefe020202000000fe fefefdf
dfdfftrtrtrtrtrttttttte fefefttftttefefefttttrtrtrtrttrefefefefefefd fd fd frfrrrrrrro00000fdfd fdfdfdfdfefefeft
Tttt ereererrd frfe freererereerrrtre fe fefrrrtrtrrttte fife fefe frrtrrrtrrrtre fe fe frrtrrtrtr et ererrerereree
fIrf000000ftttttfefefefefefe Tttt d fife frftffttTtefefe frrrrrrtrtrtrrd frtttttefe fe At
fefefefefefefttfttrefefeffrrfO00000fcfete ittt fe fe fertrrrtrtrererrrtte fef
effftfffrfefftd fdfdftftrtfefefefdfdfd frfrftrtrtrtd fd fd frrrrrerrrrereriroo0000030000000000 has the same

number of neutrons and protons.



28. Which of the following represent a pair of isotopes?
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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 ¢ 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 '’B (10.013 amu) and ''B (11.009 amu) in a sample has
been altered from the ratio found in nature and now contains 58.73% '°B 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 (N,).
A.140¢g
B.280¢g
C.13.0¢g
D.26.0¢g
E.302¢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.31g
D.40g
E.67¢g



40. How many grams of carbon (C) contain the same number of atoms as 40 g of neon (Ne)?
A.bg

B.12g

C.18¢g

D.24 g

E.30¢g

41. How many atoms are in a 10.0 g sample of titanium (T1)?
A.1.16 " 10

27

B.1.26 " 10%
C.2.20°10%
D.2.86 " 10%
E.5.06 " 10*

42. How many hydrogen atoms are in a 27.0 g sample of water (H,O)?
A. 1.50

B.2.99

C.4.98 10

D.1.81 " 10*

E.2.93710%

43. Which sample contains the fewest atoms?
A.10gofC

B. 10 g of Ne

C.10 gof F

D. 10 gof N

E.10 gof O

44. Which sample contains the fewest atoms?
A. 50 g Xe

B.25gCa

C.50gLi

D. 125 g Fe

E.225¢C



45. Which sample contains the greatest number of atoms?
A.50gBa

B.50 g Br

C.50¢gcCa

D.50¢gTi

E.50gP

46. Which sample contains the fewest number of atoms?
A.216 g Cr

B. 435 g Ni

C.512gMn

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.225gPb

B. 175 gHg

C.307 gAu

D. 142 gIr

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?



50. Which element can be classified as a noble gas?

52. Which element can be classified as an alkaline earth metal?
A. Al

B. Mg

C. Ag

D. Au

E. Na

9]

3. Which element is highly reactive?

o Qx>
WZOSQ

54. Which element is the least reactive and is found uncombined in nature?



55. Three elements that are likely to have similar chemical and physical properties are:

E. Pb, Bi, Po

56. The metric prefix

micro

57. There are

means one millionth.

100

58. 0, 0, "0 are called

centiliters in a liter.

. 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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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. 1on 12.01 amu 3
3. atomic weight copper (Cu) §
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.
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ettt ettt ettt fertre e fArrrrtrrrtd frfefd fife fe fifd fife Attt ereererereeee
frffteffd ffe ffffd fifffe fffefefe AT reerterrrd fd fa frefrerfe fretrtttfe fefe firtrefertte fefe frfrrrd frteff
fHreeertro00000000000010 10 1 fdfdfd 020202000000 fteftfd fdfd ftftttfe fefeftrttrtrrrtrttc fftd
frftfrttttttfe fefefttttttefefefftrrfO00000ftttttfefefe000000 000000 fd fd fd ftttttttTTtd fd fd ffftttre fefeftrrrt
frtfttrtfefefe ffATr020202 fefefe fiff000000fdfdfdfefefe000000fTtttfTtTtTtfe fefeffrtfttd fd fd ffrferrret
frfrfrtrtttttte fefefefefefftrtf000000ftttttfefefe000000 fefefeftttff000 1 00fcfefefefefe frtttttttTTTfrrrrrtd frererert
frtftfefefeftttftfefefeffrrro00000fdfdfdftfFr000000000000000000fc Tt fTttttTtrtttrtttte fefe frttrtrtrrfd frerereee
dfdfdfefefefftftftbfefctdfffe000 1 00ffttttTtTtTiteff03 0002 ffefffbfefcftftffd fd fd fiftTTFO00000£tFf030002000
100000301 feftfd ftftftrtrfo 10101000000 fefefe 000000010101 fHfftftftfrtrrtdfdfd000000010101
fefefeftrtrrfO00000 fE AT o fo fo AT rrd fd fd fFrf000000 fd fd fd feftftte
fefefftfffo 10101 fefttfrrtttd fdfdfefefefttfttefefefttrtttrtrrttte fe fe Tttt
00000 ftHfrtfrt AT e fe fe fTTtTTfe fefe fifttfe fefe T d fd fd fiFFFO00000000000 fHTtff
dfdfdfefefefttftttfttrtfefefefttttttefefetrrtrtrttrtrtrrrtrtrrrrrrrerttfe fefe03 0303000000 fftttfttTtTtfe fefeffrtftf
frtfttfrtttefefefefefe ATt d fd fd fEAAAAATeertd fd fd fEEFFereree0 10 10 1 fefeerertreeererereererretetfefefe 0000000
00000000000fftftffefefe000000030303000000000000fftTtfttTtTtTfTfefefe000000fefefeftttttfefefefefefe000000f
ftftfefefefefefefftfrfO00000ETTTTTO00000 000000ttt d fd fd 000000 ftttftTTTtdfdfd000000020
202 A0 00000 T TTTTTO 0000 0 Tttt fTTe fefe Tt FroO000000000000 10101 fffff000
000fefefeffttff020202000000ftttrttrrd fd fdfefefeffffft0 1010 1 fdfdfdftftttfefefefefefeftttttttttttd fdfd frfrtrtdfdfd
frtftftfrtttfefefeffrtto 10101 fifftftefefe fHO00000 ftttefe fefefefe ftftftrTtTtTtt e fefeftffttdfdfd
fefefeftftI000000tf000000fefefefftftf0 10101 fefefefefefeftttttfefefefefefefefefefdfdfdfttfd fdfd ftff
fTf000000000000000000F 020202020202 fefefe Tttt fefefefefefttrtttefe
feffrtrtreertrtd fd fd frrererttte fefe ffftffe fefe AT T e fe fefefefefefefeftfttTttt e fefeftftffe fefefe
fefefttrrtrtrtrrrtrerereerd fd fd terererertrtrrtre fefe Attt rrererrererrerette fefe frtrrrrtrtd fd fd frtftfrefe
fe At rrererrec fo fe frrt A rrerrereererertd fd fd ffffrtc fe feftftftfe fefe frfr030000000000 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.



