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CHAPTER 2 Atoms, Molecules, and Ions

2"4 Does the following drawing represent a neutrai atom or
an ion? Write its complete chemical symbol including
mass number, atomic number, and net charge (if any).
[Sections 2.3 and 2.7]

,-16 protons + 16 neutrons
-w 10^,^^a--^-/- ro erecffOns

Which of the following diagrams most likely represents
an ionic compound, and which represents a mtlecular
one? Explain your choice. [Sections 2.6 and27l

2.7 Five of the boxes in the following periodic tabie a::
ored. Predict the charge on the ion associated ra.it
of these elements. [Section 2.2]

2.5

2.8 Tl: following diagram represents an ionic compour, - r:
which the red spheres represent cations and -r_nue,

spheres represent anions. Which of the following ::r,.-
mulas is consistent with the drawing: KBr, K1!:*
Ca(NO3)2, Fe2(SOf3? Name the compound. [Se&--,:r,
2.7 and2.8l

Write the chemical formula for the following com_
pound. Is the compound ionic or molecular? Name the
compound. [Sections 2.6 and2.8l

ffi*,ffi
A,XERCISES

$:ggy:_T_.ory aod the Discovery of Atomic Srrucrure

2.9 How does Dalton's atomic theory account for the fact
that when 1.000 g of water is deiomposed into its ele_
ments, 0.111 g of hydrogen and 0.gg9 g of oxygen are ob_
tained regardless of the source of the water?

2.10 Hydrogen sulfide is composed of two elements: hydro_
gen and sulfur. In an experiment, 6.500 g of hydiogen
sulfide is fully decomposed into its elements. (a) If
0.384 g of hydrogen is obtained in this experiment, how
many grams of sulfur must be obtained? (b) What fun_
damental law does this experiment demonstrate?
(c) How is this law explained by Dalton,s atomic
theory?

2.11 A chemist finds that 30.82 g of nitrogen will react with
17.60 g, 35.20 g, 70.40 g, or 88.00 g of oxygen to form
four different compounds. (a) Calculate the mass of oxy_
gen per gram of nitrogen in each compound. (b) How
do the numbers in part (a) support Dalton,s atomic
theory?

2.12 I.n a series of experiments, a chemist prepared three dif_
ferent compounds that contain only i,odine and fluorine

2.6

and determined the mass of each element in each
compound:

!l1llllx4l%-Iqq*-5q.i'1!MT"ll",.'4it,'ffi*@s5i,1,g€'affi"€

Compound Mass of Iodine (g) Mass of Fluorine (g)

r 4.75

2 7.64

3 g.+t

3.56

J.1+J

9.86

(a) Calculate the mass of fluorine per gram of iodine in
each compound. (b) How do the numbers in part (a)
support the atomic theory?

2.13 Summarize the evidence used by j. J. Thomson to argue
that. cathode rays consist of negatively char[ed
particles.

2.14 An unknown particle is caused to move between two
electrically charged plates, as illustrated in Figure 2.g.
Iis path is deflected by a smaller magnitude in the

(i)

:'
:iK

*d-lt

'€:&

-t ,$J

(ii)



r{ll,\t rruasr€ Jo adolosl aLIl (J) 't8 raqrunu sseur qlIM uol

-ddo1 yo adolosr aq+ (cD'suorlnau 8II sul€luor }€ql wnul

-1e1d;o adolosr aql (E) :papaau se ra^o) +uorJ ar8 aplsul

sluaruala Jo +s{ aql asn '8urrrro11oJ arl} Jo qcea ro; 'ldrJf,s

-qns pup ldrns.tadns qloqqllm'ioqtuds lJarroJ aLIl allrM r'3'z

ZpalJalas a,req nod sadolosr asoqM luaul

-ata aqr Jo &truapl ar{l st +Bt{M gl LxZL'x?l'x?E :luaurala

"*nr "q1 ;o sadolosr are 3umto11o1 aql Jo oml qrlt{M P) zz'l

eluaurala

aq+ yo dlrluapr aql Sufuuqr lnoLI+IM d're'l' uec asar{} Jo

qJITIM (q) 'raqumu sselu pup raqunu f,nuole aurJac (E) I: :

gEZ80r
'ou ss€tr/\l

l,8€suorlral![

63t9suo4naN

z6v,suolord

uZEsloqr.udg

qreaBu*uns.n'",ont'H"1]X'jiilji:lJ;i1T:;T'T"fi ;

L\zzzz
'ou ssel^

98Itsuo4Jalg

v90€suol}naN

z89Zsuolord

rJzs1oqur.{g

qrea Bu*uns,n'", 0",' H,',T'jifr nff ,]1T:#:i,,T"Jfi '"'

'auo; ruapnu 8uor1s

aql paller arroJ € dq raqlaSol plaq aft ruol€ umllaq ar{}

Jo snalf,nu ar{l ur suo}ord 
"ql 

(p) luro}€ aq} ut suoJ}nau

jo t"q*r-rn aql slenba urole u€ q suorlJala Jo raqrunu
'nq1 

1ri lr.roloid 1o ,"q*,,,, arues ar{} seq luatuala ua'l'r8

€ Jo ruole dro^a (q) 1ruol€ uP Jo aurnlol aLI] Jo lsoul sa

-si.rduror pu€ ss€ur aLIl Jo lsolu s€q snal)nu aql (E) :anrl

lr aTeur ol luauralels ar{} lJarror 
/asl€J 

JI 'asl€J ro anrl

sr sluarral€ls 8ur.rao11o; ar{} Jo Lllea raqlaq^{ aulurJa}aC 0|:

za^rsspru lseal ar{} sI tlrlr{M (p)

aalrsseur +soru aql sr saprlred arll Jo q)rqM (r) zsalrF
]rni 

"qr 
Jo qrea yo (a8'reqr rluorl)ala eqi;o saldqpw ut)

a8ruqc alrl€Iar aql sI l€rIM (q) zluole aqt dn a{eru IPLI1

saloqred )Iuroleqns ureul aql ar€ l€r.{M (E) :I'z alq€I

9Z'Z

o1 Surr;ra;ar lnoqllm suoqsanb 3ur'tro11o1 arll JaMsuv

-' 'suorlnSu 'suolord dueru 'r'to11 ;3'; aql ul ale suol+JJla pue'suollndu Suu+uru r\uer

'I0z-runl{eq} (t) 1I€I-auIpoI (a) /66-urnplulpa} (p)

'09-1pqoc (r) 'I9-runrwot'{t tql '7g-snroqdsoqd 1e; :ado1

-osr LIJpa ur suoJlnau pue suolord Jo Jaqumu aLIl alPJ

-rpul 'aurrrpaur ur pasn sr sadolosr 8ui'ra'o11o; ar{l Jo rI)eH tz'z

ZuVErz 0)'MtBI (a)

rgos (p) '€Doz (r) 'vzsg (n)',vqt 1_l li?"..:-:ll:tl:{ -"."

ltuole a18urs € Jo €ur ur arunlol ar{l sl ler{,rt'araqds e

sr ruol€ url aql l€ql aurnssp nod I 1c; iu?t 0'9 Jo aJuelsIp

e ueds ol apis dq aprs parqd aq ol a^€q plno'\t surol€

u5 dueur 
^oU tO i(ru) s'ralatu ur pu€ (y) surorlsSue

ur urole uq P Jo snlper aql sl leqM (€) 'rxr 8-0I x 8'Z

lnoqe Jo ralaulerp e sei{ (uS) up Jo uro}€ LrV EI;

2tuo1e r;1 a13

-urs € Jo €urJ uI aurnlo^ aLIl sl lEr{ {'a'raqds € aq ol paurns

-rn .r n o-1e ai{t JI (r) aLuur 0'I ueds o1 dn pauq aq o} a^er{

pFo^ surole uolddr4 dueru t\{oH (q; '(rud) sralaruol

-rd ur pue (tuu) sralaruoueu ul aJu€lsrp srql ssardxfi (e)

'y 6'r lnoqe sl (rx) uolddrl Jo urol€ ue Jo snrp€r aqf - ' :

-nJIe) pue slualuaJnsearu Jar{ JoJ sdo'rp po pra'las Sursn

luarurredxe sql +no parrrer luapnls V 'plall rrrlJala

,rn ,ri 8.rrt1n; .Jotp 1to uo sa8reqr Jrlels arf Surdpnls

dq uo.r1ca1a arp uo a8reqc aqt paqurralap UDIIIII tr 9r";

ZsuolsnlJuo) I€urJ sn{ Surqoear

a.ro;aq sdo.ip duBu os asor{J aq asoddns nod op dq14

'sdorp po aleredas gg uo a8ruqr aql parnsuaur uB{rT

-p4 Llrrn*rradxa ;o -rras leur8r'ro sH uI (q; ;(a'trlrsod
anoqe a,trle8au) pas'ra-Lar ara,r. saleld aql uo saEr€qJ ar1}

;i Surpuacsap sdo.rp po Jo aler arp uo lraJJa aql aq plnoM

,t*qi'"or op ler{M 'a1e1d pa8reqr d1a't4e8au arll a^oqe

anli p"Srnqr ,{i""ntsod aq} ro1-no luaturradxa do;rp1o

u€Iiul tr ar{} ul pasn snle.redde aql s,vrol{s 9'7 arngr4 e] 9Ii

u^ourlm sr-qt Jo sspur pup a'reqc aql lnoq, 'o"rj:5jT:1
,rnr 1nq14 .1rr1tna €laq € Jo l€ql luoJJ uorlJarrp alrsoddo

fi.#;"lgL;,u*at$ :aonl3nrl5 3nuroly JCI /"'ar1 urePC'l'r

la8reqr rruorl)ala ar{t roJ lrodar aqs ppoqs (sarn8r; luer

-r;ru8rs dueul ,taoq o1 pue) anlE^ leqM (r) euorlrala arll

yo a8reqr aql Suipre8ar €l€p asar{l uloq lt€rp luapn}s

ar{} uer uorsnl)uo) }eqM (q) isa8reqo }uaraJJrp parrr€)

slaldorp oLIl leql lr€J aql ;o aruerr;ru8rs aln sr l€qM (E)

61 0I x I€'9

6r_0I x I8'?

61 0I x 9I'€

6r_0I x 09'r
*orffi
*iffid@

:e1eP 8ur

-MoIIoJ aql pauPlqo aq5 'sdolp aq1 uo saSreqr aq] palel

c
:)
s
V

I I SASIJJAXq



CHAPTER 2 Atoms, Molecules, and Ions

mass number 75, (d) the isotope of magnesium that has 2.g4
an equal number of protons and neutrons.

2.28 One way in which Earth's evolution as a planet can be
understood is by measuring the amounts of certain iso-
topes in^rockr. Qle quantity recently measured is the
ratio of 12exe to 130Xe in some minerais. In what way do
these two isotopes differ from one another? In what re-
spects are they the same?

(a) What isotope is used as the standard in establishing
the atomic mass scale? (b) The atomic weight of boron is
reported as 10.81, yet no atom of boron has the mass of
10.81 amu. Explain.

2.30 (a) What is the mass in amu of a carbon-12 atom?
(b) Why is the atomic weight of carbon reported as
12.011 in the table of elements and the periodic table in
the front inside cover of this text?

(a) The mass spectrometer in Figure 2.13 has a ma.=-

as one of its components. What is the purpose o, .

magnet? (b) The atomic weight of Cl is 35.5 amu. H-
ever, the mass spectrum of Cl (Figure 2.14) does
show a peak at this mass. Explain. (c) A mass spect _

of phosphorus (P) atoms shows only a single pe;,
a mass of 31. What can you conclude from :_-

observation?

Naturally occurring magnesium has the followirg --
topic abundances:

lsotope Abundance Atomic mass (amut

tnMg

t'Mg
tuMg

78.gg,'/"

10.00%

11.07%

23.98504

24.98584

25.98259

Only two isotopes of copper occur naturally, 63Cu

(atomic mass : 62.9296 amu; abundance 69.17%) and
65Cu 

latomic mass : 64.9278amu; abundance 30.g3o1,).
Calculate the atomic weight (average atomic mass) of
copper.

2.32 Rubidium has two naturally occurring isotopes,
rubidium-8S (atomic mass : 84.9118 amu; abundance
:72.15%) and rubidium-87 (atomic mass : 86.9092
amu; abundance - 27.85%). Calculate the atomic
weight of rubidium.

(a) In what fundamental way is mass spectrometry relat-
ed to Thomson's cathode-ray experiments (Figure 2.4)?
(b) What are the labels on the axes of a mass spectrum?
(c) To measure the mass spectrum of an atom, the atom
must first lose one or more electrons. Whv is this so?

i' h t: iu * r t t: rjti r-' {' *lit| c,, l**i t: ;-i:tirj n rj n} {! : :l n 5

I For each of the following elements, write its chemical
symbol, locate it in the periodic table, and indicate
whether it is a metal, metalloid, or nonmetal: (a) chromi-
um, (b) helium, (c) phosphorus, (d) zinc, (e) magne-
sium, (f) bromine, (g) arsenic.

2.38 Locate each of the foliowing elements in the periodic
table; indicate whether it is a metal, metailoid, or non-
metal; and give the name of the element: (a) Ca, (b) Ti,
(c) Ga, (d) Th, (e) Pt, (0 Se, (g) Kr.

-"---FLo, 
each of the following elements, write its chemical

symbol, determine the name of the group to which it be-
longs (Table 2.3), and indicate whether it is a metal,
metalloid, or nonmetal: (a) potassium, (b) iodine,
(c) magnesium, (d) argon, (e) sulfur.

2.40 The elements of group 4,A show an interesting change in
properties moving down the group. Give the name and
chemical symbol of each element in the group, and label
it as a nonmetal, metalioid, or metal.

What can we teii about a compound when we know the
empirical formula? What additional information is con-
veyed by the molecular formula? By the structural for-
mula? Explain in each case.

(a) What is the average atomic mass of Mg? (b) Skei;:
the mass spectrum of Mg.

2.36 Mass spectrometry is more often appiied to molecr_Li.:
than to atoms. We will see in Chapter 3 that the molecti,.'
tueight o{ a molecr-rle is the sum of the atomic weights c:
the atoms in the molecule. The mass spectrum of H- -:
taken under conditions that prevent decomposition in::
H atoms. The two naturally occurring isotopes of hydrc -

gen are 1H (atomic mass : 1.00283 amu; abundanct
99.9885%) and 2H (atomic mass - 2.0I4I0 amu; abr-m-
dance 0.0115%). (a) How many peaks will the mas:
spectrum have? (b) Give the relative atomic masses o:
each of these peaks. (c) Which peak will be the largesi.
and which the smallest?

2.42 Two compounds have the same empirical formula. One
substance is a gas, the other is a viscous liquid. How is it
possible for two substances with the same empirical for-
mula to have markedly different properties?

Write the empirical formula corresponding to each of
the following molecular formulas: G) AI2Br5, G) C8H10,
(c) CaH6O2, (d) P4O10, (e) C6HaC12, (f) B3N3H6.

2,44 Determine the molecular and empirical formulas of the
following: (a) The organic solvent benzene, which has six
carbon atoms and six hydrogen atoms; (b) the com-
pound silicon tetrnchloride, which has a silicon atom and
four chlorine atoms and is used in the manufacture of
computer chips; (c) the reactive substance diborane,
which has two boron atoms and six hydrogen atoms;
(d) the sugar called glucose, which has six carbon atoms,
twelve hydrogen atoms, and six oxygen atoms.

How many hydrogen atoms are in each of the following:
(a) CzHsOH, (b) Ca(CHaCOO)2, (c) (NH4)3PO4?

2.46 How many of the indicated atoms are represented
by each chemical formula: (a) carbon atoms in
C2H5COOCH3, (b) oxygen atoms in Ca(ClOa)2, (c) hy-
drogen atoms in (NH4)2HPO4?
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74 CHAPTER 2 Atoms, Molecules, and Ions

Slming Inorganic Compounds; Organic Molecules

2.61 Give the chemical formula for (a) chlorite ion, (b) chlo_
ride ion, (c) chlorate ion, (d) perchlorate ion, (e) hypo_
chlorite ion.

2.62 Selenium, an element required nutritionally in trace
quantities, forms compounds analogous to sulfur. Name
the following ions: (a) SeOa2-, (b) Se2-, (c) HSe ,
(d) HSeO3-.

2.63 Give the names and charges of the cation and anion in
each of the following compounds: (a) CaO, (b) NazSO+,
(c) KClOa, (d) Fe(NO3)2, (e) Cr(OH)3.

2.64 Give the names and charges of the cation and anion in
each of the following compounds: (a) CuS, (b) Ag2SOa,
(c) A1(CIO3)3, (d) Co(OH)2, (e) PbCOe.

2.55 Name the following ionic compounds: (a) MgO,
(b) AlC13, (c) Li3POa, (d) Ba(ClOa)2, (e) Cu(NOr)r,
(f) Fe(OH)2, ($ Ca(C2H3Oz)2, (h) Cr2(COs)s, (i) K2CrOa,
(j) (NHd2so4.

2.66 Name the following ionic compounds: (a) KzO,
(b) NaClO2, (c) Sr(CN)2, (d) Co(OH)2, (e) Fe2(CO3)3,
(f) Cr(NOs)s, (d (NH+)zSO3, (h) NaH2PO+, (i) KMnO+,
(j) Ag2Cr2O7.

2.67 r{fite the chemical formulas for the following com_
pounds: (a) aluminum hydroxide, (b) potassium iulfate,
(c) copper(I) oxide, (d) zinc nitrate, (e) mercury(Il) bro-
mide, (f) iron(Ilf carbonate, (g) sodium h;,pobromite.

2.68 Give the chemical formula for each of the following
ionic compounds: (a) sodium phosphate, (b) zinc ni-
trate, (c) barium bromate, (d) iron(Il) perchlorate,
(e) cobalt(Il) hydrogen carbonate, (f) chromium(Ill)
acetate, (g) potassium dichromate.

2.69 Give the name or chemical formula, as appropriate, for
each of the following acids: (a) HBrO3, (b) HBr,
(c) H3POa, (d) hypochlorous acid, (e) iodic acid, (f) sul-
furous acid.

2.70 Provide the name or chemical formula, as appropriate,
for each of the following acids: (a) hydrobiomic acid,
(b) hydrosulfuric acid, (c) nitrous acid, (d) H2CO3,
(e) HC1O3, (f) HCzHsOz.

2.7L Give the name or chemical formula, as appropriate, for
each of the following binary molecular substances:
(a) SFo, G) IF5, (c) XeO3, (d) dinitrogen tetroxide, (e) hy-
drogen cyanide, (f) tetraphosphorus hexasulfide.

2.72 The oxides of nitrogen are very important components
in urban air pollution. Name each of the following 

"om_pounds: (a) NzO, (b) NO, (c) NO2, (d) N2Os, (e) N2Oa.

2.73 Write the chemical formula for each substance men-
tioned in the following word descriptions (use the front
inside cover to find the symbols for the elements you
don't know). (a) Zinc carbonate can be heated to form
zinc oxide and carbon dioxide. (b) On treatment with
hydrofluoric acid, silicon dioxide forms silicon tetraflu-
oride and water. (c) Sulfur dioxide reacts with water to
form sulfurous acid. (d) The substance phosphorus tri-
hydride, commonly called phosphine, is a toxic gas.
(e) Perchloric acid reacts with cadmium to form cad-mi
um(II) perchlorate. (f) Vanadium(Ill) bromide is a col_
ored solid.

2.74 Assume that you encounter the following sentences in
your reading. What is the chemical formula for each
substance mentioned? (a) Sodium hydrogen carbonate
is used as a deodorant. (b) Calcium hypochlorite is used
in some bleaching solutions. (c) Hydrogen cyanide is a
very poisonous gas. (d) Magnesium hydroxide is used
as a cathartic. (e) Tin(II) fluoride has been used as a flu_
oride additive in toothpastes. (f) V\4ren cadmium sulfide
is treated with sulfuric acid, fumes of hydrogen sulfide
are given off.

2.75 (a) What is a hydrocarbon? (b) Butane is the alkane with
a chain of four carbon atoms. Write a structural formula
for this compound, and determine its molecular and
empirical formulas.

2.76 (a) What ending is used for the names of alkanes?
(b) Hexane is an alkane whose structural formula has al1
its carbon atoms in a straight chain. Draw the structural
formula for this compound, and determine its molecu-
lar and empirical formulas. (Hint: you might need to
refer to Table 2.6.)

2.77 (a) What is a functional group? (b) What functional
group characterizes an alcohol? (c) With reference to Ex-
ercise 2.75, write a structural formula for 1-butanol, the
alcohol derived from butane, by making a substitution
on one of the end carbon atoms.

2.78 (a) \Alhat do ethane and ethanol have in common?
(b) How does 1-propanol differ from propane?
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76 CHAPTER 2 Atoms, Molecules, and Ions

2.91 Gallium (Ga) consists of two naturally occurring iso_
topes with masses of 68.926 and 70.925 amu. (a) How
many protons and neutrons are in the nucleus of each
isotope? Write the complete atomic symbol for each,
showing the atomic number and mass number. (b) The
average atomic mass of Ga is 69.72 amu. Calculate the
abundance of each isotope.

2.92 Using a suitable reference such as the CRC Handbook of
Chemistry and PLrysics or hftp:/ /www.webelements.conr"
look up the following information for nickel: (a) the
number of known isotopes, (b) the atomic masses (in
amu) and the natural abundance of the five most abun_
dant isotopes.

2.93 There are fwo different isotopes of bromine atoms.
Under normal conditions, elemental bromine consists of
Br2 molecules (Figure 2.I9), and the mass of a Br2 mole-
cule is the sum of the masses of the two atoms in the
molecule. The mass spectrum of Br2 consists of three
peaks:

(a) chlorine gas, (b) propane, (c) nitrate ion; (d) sulfur
trioxide; (e) methyl chloride, CH3CI.

(iv)

(ii)(1)

(iii)

Mass (amu) Relative Size

I57.836

r59.834

16r.832

0.2569

0.4999

0.2431

(a) What is the origin of each peak (of what isotopes
does each consist)? (b) What is the mass of each isotope?
(c) Determine the average molecular mass of a Br2 mole_
cule. (d) Determine the average atomic mass of a
bromine atom. (e) Calculate the abundances of the two
isotopes.

2.94 It is common in mass specfuometry to assume that the
mass of a cation is the same as th;t of its parent atom.
(a) Using data in Table 2.1., determine the number of sig_
nificant figures that must be reported before the differ_
ence in mass of 1H and 1Hn is significant. (b) What
percentage of the mass of an 1H atom does the electron
represent?

2.95 From the following list of elements-Ar, H, Ga, Al, Ca,

!,r, 
Ge, K, O-pick the one that best fits each description.

Use each element only once: (a) an alkali metal, (b) an
alkaline earth metal, (c) a noble gas, (d) a halogen, (e) a
metalloid, (f) a nonmetal listed in group 1a, G) a metal
that forms a 3* ion, (h) a nonmetai thai forms a 2- ion,
(i) an element that resembles aluminum.

2.96 The first atoms of seaborgium (Sg) were identified in
1974.The longest-lived isotope of Sg has a mass number
of 266. (a) How many protons, eleitrons, and neutrons
are-in an 26659 atom?-(b) Ato.r,, of Sg are very unstable,
and it is therefore difficult to study this elemLnt,s prop_
erties. Based on the position of Sg in the periodic iable,
what element should it most closely resemble in its
chemical properties?

2.97 From the molecular structures shown here, identify the
one that corresponds to each of the following species:

(")

2.98 Name each of the following oxides. Assuming that the
compounds are ionic, what charge is associated with the
metallic element in each case? (a) NiO, (b) MnO2,
(c) Cr2O3, (d) MoO3.

2.99 Iodic acid has the molecular formtrla HIOq. Write the for_
mulas for the following: (a) the iodate aniJn, (b) the pJ_
odate anion, (c) the hpoiodite anion, (d) hypoiodous
acid, (e) periodic acid.

2.100 Elements in the same group of the periodic table often
form oxyanions with the same geneial formula. The an_
ions are also named in a similar fashion. Based on these
observations, suggest a chemical formula or name, as
appropriate, for each of the following ions: (a) BrO+ ,
(b) SeO32 , (c) arsenate ion, (d) hydrogen tellurate ion.

2.101 Carbonic acid occurs in carbonated beverages. When al-
lowed to react with lithium hydroxide it pioduces lithi_
um carbonate. Lithium carbonate is used to treat
depression and bipolar disorder. Write chemical formu_
las for carbonic acid, lithium hydroxide, and lithium
carbonate.

2.102 Give the chemical names of each of the following famil_
iar compounds: (a) NaCl (table salt), (b) NaHCO3 @ak_
ing soda), (c) NaOCI (in many bleaches), (d) NaOH
(caustic soda), (e) (NHd2CO3 (smelling salts), (f) CaSOa
(plaster of Paris).

2.103 Many familiar substances have common, unsystematic
names. For each of the following, give the correct
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