10.
11,
12.

13.
14.
15.

186.

17.
18.

ANSWERS TO UNIT VIli: ATOMS AND THE PERIODIC TABLE

Contradict. The Greek view of nature assumed that experimental work could be misieading and that
philosophy shouid be used to reveal how nature worked.

Metails were immediately recognizable, valuable and useful in everyday life.

Dalton’s work allowed the composition of chemicals to be known more accurately and compounds o be
made efficiently without wasting reactants.

Thomson's work showed that atoms contained different particles having positive and negative charges.

. The Law of Definite Proportions

The last column in the table below gives the result of dividing the mass of oxygen in each compound by
the mass of oxygen in compound #1.

Compound # | MassofN(g) | MassofO(g) | Ratio
1 0.3160 0.0903 1
2 0.3160 0.3611 4
3 0.3160 0.7223 8
4 0.3160 0.5417 6

The "pium pudding” model assumed that the protons and electrons were uniformly distributed
throughout the volume of the atom, such that the mass associated with the protons was distributed
throughout the atom. When Rutherford found that most of the atom was empty space except for a tiny
nucleus containing almost all the atom’s mass, the even distribution of proton mass throughout the
atom assumed by J.J. Thomson was seen to be incorrect.

Rutherford had found that the presence of protons in the nucleus could account for the charge on the
nucleus but it could not account for all of the mass present in the nucleus.

Dalton's model is not in conflict with Rutherford’s model because Rutherford accepted the idea that
atoms exist and concerned himself with the internal structure of the atom. Dalton was concerned with
the manner in which aloms had constant properties and were able to combine in specific ways.

Protons {but he suspected that some particle like the neutron existed in the nucleus).
(a) beta and gamma (alpha is stopped by a piece of paper) (b) gamma

Protons and neutrons exist in the nucleus and have a substantial mass while the region outside the
nucleus consists only of electrons, which are almost massless. Therefore, most of the mass of the atom
is concentrated in the nucleus.

(a) 4 (b) 92 () 25
{(a) 6 (b) 26 {c) 18

@10 ()20 ()18 (g) 54 (i) 2
b) 10 (d 10 () 106 ()24 () 36

@ 8% (@c- (e (g V¥ (i) O
(o) CaZt (dy AB* (i) Mn* (n) Sb*

(@) ¥12 (o) +10 () +19 (d) +16

1 1 0
Proton= ,p, neutron= ,n, electron= _,e



302 Hebden : Chemistry 11
18. Particle Atomic Atomic | Number of | Number of | Number of
Number Mass protons neutrons electrons

2cr 24 52 24 28 24

2:3;:;” 86 222 86 136 86

nga 31 70 31 39 31

f;Al 13 27 13 14 13
1:;Au3' 79 197 79 118 76

%As ™ 33 75 33 42 36

2g§Bi &5+ 83 209 83 126 78

27.65

20. (a) heavy wateris
() v 25.00

21.

22,

(b) molar mass of ordinary water = 18.0 g, so heavy water'smolar mass=1.106 x 18.0g = 19.908 g.
(c) heavywater=D,0=2D+0=19.908g, sothat: 2D+16.0g=19.908g and: D= 195 g

(@) 7D
(e) ForD:

#ofe =1,

#ofp=1,

heavier version of hydrogen.

Sampie 2is
Pee® T 539

1.670

#oln=1

=1.108 times heavier than ordinary water

ForH: #ofe™ =1,
Since both H and D have one proton, they are both "hydrogen” but the extra neutron makes D a

= 1,085 times heavier than Sample 1

molar mass of Sample 1=2x1.008 + 32.066 = 34.082 g
molar mass of Sample 2=34.082 g x 1.085 = 36.983 ¢
mass of artificial S—isotope =36.983-2x1.008 = 34.97 g

#ofp=1,

Symbol Atomic Atomic Number of Number of Number of

Mass Number protons neutron‘:; electrons
(@ SeKr 84 36 36 48 36
{b) 0Br 80 35 35 45 35
() 12y 127 53 53 74 54
(d) 5%co 59 27 27 32 27
(e) 882n 66 30 30 36 30
) "12cy 2+ 112 48 48 64 46
(9 hod T 88 as 38 50 36
M) | X% = %Tye* 127 52 52 75 54
0 |x* = "R 103 45 45 58 42
0 | x*= ::Ass— 75 33 33 42 36

#ofn=0
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23.

24.
25.
26.

27.

28.

29.

30,

31.

32

33.

(a) 10.8¢g {c} 108.0g (e) 65.4g {(g) 95.9¢
(b} 68.8¢ (d) 72.7g i, 91.3¢

Average mass = 0.9890 x 12.000 000 + 0.0110 x 13.003 355 =12.011 g

Average mass =0.9223 x 27,976 927 + 0.0467 x 28.976 495 + 0.0310 x 28.973 770 = 28.0855 g

(a) P({1s?2s?2p%3s23p?)

(b) Ti{1s22s?2p%3s?3pf4s2342)

(c) Co(1s?2522p®3s23p4s23d7)

(d) Br{1s?2s?2p®3s23pf4s23d'94p7)

{e) Sr(1s?25?2p®3523p®4523d'04pf5s2?)

(f) Ar(1s?2s?2p83s23p%)

(9) K(1s?2s?2p83s23pBas!)

(h) Cd(1s?2s?2p83s?3pB4s23d704pf5s?4410)

(i) Ca(1s?2s?2p®3s?3pB4s?)

() Xe(1s?2s22p83s?3pB4s23d'104p®5s? 490 5p5)

(k) Cs(1s%2s?2p®3s?3p84523d194pf5524d'05p6s’)
() Pb(1s22522p83s23pf4s23d'04pB5524d'05p865241'45d106p?)
(m)Ga(1s22s22p%3s23pB4s23d'1%4p")

(n) Mn(1s22s?22p%3s23pB4s23d°)

(o) Zr(1s?2s22p®3s23pB4s?3d104pi5s2442)

(a) P ([Ne]3s23p?) {f) Ar([Ne]3s?3p?) (k) Cs([Xe]6s')

(b) Ti([Ar]4s%3d?) (@) K([Ar}4s') () Pb([Xe] 6s241145d'"06p?)
(c) Co([Ar]4s23d’) (h) Cd([Kr]5s24d'0) (m) Ga([Ar]4s23d'04p')

(d) Br(]Ar]4s?3d'%4p®) (i) Ca([Ar]4s?) (n) Mn ([Ar]4s?3d°)

(e) Sr([Kr]5s?) () Xe([Kr)5s24d'05p8) (0) Zr([Kr}5s24d?)

(@) H (1s?) (e) Ti?*([Ar])3d?) () Fe®*([Ar]3d%)

(b) Sr2*([Ar]4s23d1%4p8)  (f) N2([He] 25°2p°) () Ge?*([Ar)4s23d'0)

(c) Br({Ar]4s?3d'%4p8) (@) Mn2*([Ar] 3d%) (k) Ru ([Kr]4d®)

(d) N3 ([He]2s?) (hy Ge**([Ar]3d'?) ) Sb¥([Kr)5s%4d'%)

(a) 6 (c} 5 (&) O (9) 6 M 2 (k) O (m)3 (0) 7

(b} 5 (d) 2 M 2 (o () 6 o (n 2 (p) 2

The actual properties of Germanium are as follows. How close were your estimates?
atomic mass = 72.6 ; density = 5.35 ; density of oxide = 4.23 ; formula of chloride = GeCly ;
density of chloride = 1.84 ; color = greyish white ; lustre = metallic

(a8) noble gases (d) alkalimetals (g) alkalimetals

(b) alkaline earthmetals  (e) halogens (h) halogens
{c) transition metals {f} transitions metals

(& twoofli, K, Rb, Csand Fr {c) two of Be, Ca, Sr, BaandRa
{b) two of He, Ne, Kr, Xeand Rn (d) twootF, Cl, {and At

(@ twoofli, Be, BN, Q, FandNe (b) twoof Na, Mg, Al, Si, P, Cland Ar
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CLASSIFICATION
NONMETAL
METAL
NONMETAL
MIXTURE

34. | SAMPLE | PROPERTIES

A pale veliow gas, non—conductor

conductor, shiny, hard, silvery, malleable

non~conductor, yellow, looks waxy, soft, brittie

o|0O|m

hard, silvery—grey, brittle, somewhat shiny, fair
conductor

METAL
NONMETAL
MIXTURE

m

liquid, shiny, silvery, conductor

dark red, liquid, non—conductor

fair conductor, brittie, duil grey

35.
36.
37.
38.
39,
40.

On the right side.
(a) Ga (b} Ge
Ca, Ge, Si, P, F
(@ Sb 0 K {c) Ge (d) Al
P=iii, Ba=ii, Sb=iv, Ar=v, As=i

(¢) Sn (d) Mg (e) Bi

(e) TI (h Sb

The atomic radius increases., The more electrons around the nucleus, the greater the volume needed
to contain them (since electrons repel each other and can't easily be "compacted”). Therefore, going
down a group the atomic radius of the elements in the group should increase.

41. Going across a row, the positive charge on the nucleus increases, and each electron experiences a
greater attraction to the nucleus. This results in a smaller distance between the individual electrons and

the nucleus, which causes the atomic radius to decrease going across each period of the table.

42,

43.

i an atom has:

Then its outermost shell is:

ifan atom has:

Then its outermost shell is:

1 electron

OPEN

10 electrons

CLOSED

2 electrons

CLOSED

11 electrons

OPEN

3 electrons

OPEN

16 electrons

OPEN

8 electrons

OPEN

18 electrons

CLOSED

The NOBLE GASES have CLOSED SHELLS. All other elements have OPEN SHELLS.

44, (e) Na*: closed

(i CI : closed

(@ O :open (i) 1 :open

{a) Cl : open
(h) Ca?*:closed () AI* : open

{b) Ne : closed

{c) Mg :open
{d) Si :open

45, atom # of valence electrons
F 7 Pb 4

Ne 0 pb?* 2

Na 1 s 7

Ne® 7 s 0

atom # of valence electrons
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48.

47.

48.

49.

50.

51,

®© © o @
@ Qu(Q Q08O 080 Qc0
- O & ©
_1 2 3 4
@ (D @ @
ONO Qo@ QF® On@
@ @ @ @
3 2 1 0
atom H He
valence 1 0
atom Li Be B Cc N O F Ne
valence 1 2 3 4 3 2 1 0
atom Na Mg Al Si P S c Ar
valence 1 2 3 4 3 2 1 0

(a) The distance between the nucleus and the outermost electrons increases. The greater the
number of electrons, the larger the atomic radius.

(b) The nucleus has a decreasing hold on the outer electrons because of the increasing nucleus—
electron distance.

{¢) The ionization energy will decrease going down a family. The less hold the nucleus has on the
outer electrons, the easier it is to remove one of them,

(a) The distance decreases as the increasing huclear charge pulls the electrons in closer.
{b) increases
(c) The nucleus can hold more strongly to a given outer electron because of the greater charge and the

smaller electron—nucleus distance.
(d) The ionization energy (energy required to remove an outer electron) will therefore increase going

across a period.
lonization energy INCREASES
lonization
energy Periodic
INCREASES Table

(a) Ci {b) Cl {c) Ne {d) Mg (e) Ne {fn 1
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52. 2500
/ -
2000 ] 7
1 £
A |
T 7
== =5 A
lonization
A A
{(kd) | \ \
Ay % \
/ \ |
7 AR \
500 i \
0

53.
54.
58.
58,

57.

58.

59,

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
(H) (He) (Li) (Be) (B) (C) {N) (O) (F) (Ne)(Na)(Mg)(Al) (Si) (P) (S) (Ch) (An (K) (Ca)
Atomic number

(a) Electrons are being removed from full shells, which is very difficult to do.

{b) The outermost electrons are farther from the nucleus, so that the attraction between the nucleus
and outer electrons is decreased and less energy is required for electron removal.

(c) The outer electrons are drawn closer to the nucleus (recall exercise 40), causing an increased
attraction between the larger nuclear charge and the outermost electrons. The increased attraction
requires a greater energy to be applied before an electron can be removed.

(d) Be and Mg have filled s—subshells, so that their ionization energies are higher than those of the
elements immediately before and after them. Similarly, N and P have half-filled p-subshelis and
their ionization energies are higher than those of the elements immediatsly before and after them.

The filling of the p—subshells (Ne and Ar) is a special case of increased stability leading to increased
ionization energy.

(a) Te {b) O {c) Te (d) 6 (e) 2 H O

Li*and F~ (smaller ions are closer together)

(a} Ga (b) Br () same (d) Ga=3,Br=7 (e) Ga=3, Br=1 (fy Br
Se, Sr*, Kr* and Ge

(a) Baand$S =ionic (d) Rbandl =ionic

{t) PandCl =non-ionic (e) OandH = non-ionic

(c) Caand O =ionic i SandO = non-ionic

(a) Ui (b) F () F (d) F

(e) INGENERAL, going from left to right across the periodic table the electronegativity of the atoms wili
INCREASE.

{a} I{more electron shells) (by F

(c) INGENERAL, going down a family of the periodic table the electronegativity of the atoms will
DECREASE.
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60.

61.
62.

63.

64.
65.

66.

67.

68.

69,

70.

71,

72.

73.
74,
75.

76.
77.
78.

Electronegativity INCREASES o
Electronegativity
INCREASES Periodic
Table
{a) F (b) Fr {c) Be d) &
(a) NaCl

{b) The smaller the ions, the smaller the distance between the + and — charges and the greater the
force of attraction between the ions.
{c) The smaller the ions involved, the greater the ionic bond strength and the higher the melting

temperature. This is confirmed by the fact that the melting temperatures of NaCl and KBr are 801°C
and 734°C respectively.

Although the ions are about the same size, there is more charge on both 0% and Mg?*. Recall that the
greater the charge, the greater the force of attraction. The increased attraction between O~ and Mg?*
requires a greater energy to separate the ions and therefore a higher melting point. This is confirmed
by the fact that the melting temperatures of MgO and NaF are 2852°C and 993°C respectively.

(a) CaO {b) BN (c) LiF {d) BaS {e) KCi () BeO

{a) amount of repulsion INCREASES
(b) volume INCREASES
{¢) Negative ions are LARGER than the corresponding neutrai atom.

(a) amount of repuision DECREASES
(o) volume DECREASES
(c) Positive ions are SMALLER than the corresponding neutral atom.

Na* = smaller circles

{a) SO =covalent {c) FeCl =(ionic) (e} HS =covalent
{b) BaO = (ionic) {d) NO =covalent (fy CH=covalent
(a) As the size of the atoms increases, the distance between the nuclei and the shared electrons

increases, and the slectrostatic attraction between the nuclei and the shared electrons decreases.
(b) Going down the halogens, the distance between the nuclei and the shared electrons increases and
the strength of the covalent bond should decrease. (F; actually doesn’t follow the trend.)

The more electrons shared in a bond, the greater the electrostatic atiraction between the nuclei and the
shared electrons and the stronger the bond.

The more elecirons shared between two atoms, the greater the electrostatic attraction between the
nuclei and the elecirons {pulling the electrons closer to the nucleus) and the shorter the bond length.

(a) PClg (c) CSg (e) HSe (9) HO () B4Cs (k) SigPs
(b) B203 (@) P2Os3 {f)y F20 (h) Ni3 (i) CCly () SiS2
(@) increases (b) increases

intermolecular

The London forces between Fg molecules are broken because London forces are much weaker than
the covalent bonds involved.

Both melting and boiling points increase
(8) Ar (b) Brp {c) CF4 {d) CBrg

The student's answer incorrectly implies that covalent bonds are broken when melting occurs and that
London forces are absent,
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79. (a) covalent (c) ionic (e) ionic (g) covalent
{b) ionic (d) covalent ({f) covalent
80. (a) F {b) Li (¢} Ci (d) Si (e) 8 H N
81. (a) Na*Cl~  (b) C-O {c) Ca?*0* (d) Mg®*0* () C-C ) N=N
82. ionic bonding and London forces
83. (a) Na~ (c) As® (e) Se” (@ Se* B Cr
(b) | (d) Cs* h 8% (hy 8%
84. {a) London ({(b) ionic (c) London  (d) covalent (e) ionic {f) London
85. {a) K+ :Br (b) :Ci-: AB+ g (©) Mg2+ :02-:
P o
(d) L+ :82-: Li () K+ P8l K+
K+
86. (a) H—Cit ) l—I: () :!1—Cl:
H H H H
[ ] I
(d) H—-(;—-—?—H (e) C==ci: ) H—C=C—H
I
H H H H
@ (F—Be—F: () 0=0 0 :0—s—an
H e H H
_ I 1 ;
 *N=N Kk} H—C—H 0} <’3=C:C-—-(l;
H H
H S
{(m} H—C=N: (hy H—B—H (0) H—C-——Sﬁ
(| :é—'&zér or | 5:?&——'0':1- @[ :N=0:1t
® H—O=N=C o H—O=N—C: or H—O—N=G!
(9 [H—N—H]" ® 0=§—0: or :0—§=0
T T o :‘i;: PL I
B . . '..F\ /E..
W :C—§—8s—cCh: (v) N—N: w L s .
H H
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(x) [C'):N:}- or {C——N: T or [:CEN—é:]"
v [o=N—0:T" :0—N=0" :0—N—0: |~
| or | or T
:9: :O.: IO
() H—C=C—H H—C—C—H
| or ol
H—C=C—H H—=C— C—H
(@) O=N—N=O or :5——}»{-—?@:5 or (0—N=N=O
-9 10 :9:
of 10— N—N=O:
l
:9:
H :O' o} :6: A}
'Br
l !l X3 l l—-to : \D. .
(bb) H—-?——-C——"—H or H——cl:—c_o—H (cc) '-’%!’S;e"“.*?'-'
H H B

87. He(1s?); Ne([He] 25 2p%; Ar([Ne]3s23p%; Kr([Ar]4s?3d™ 4p%); Xe ([Kr]5s? 4d 5pf)
88. The full valence shells of the inert gases make them unreactive.

89. Since no other type of bond is possible, due to the full valence shells, the inert gases are held next to
one another by London forces. The melting/oiling temperatures will be very low because London
forces are very weak.

80. The more electrons on an atom or molecule, the greater the London forces involved. Hence, the
London forces should increase going down a family in the periodic table and the melting/boiling
temperatures should increase.

91. The farther down a family in the periodic table, the larger the atoms and the farther the outermost
electrons are from the nucleus. As aresult, the farther down the table the easier to remove an electron
{the lower the ionization energy).

92. The reaction of a noble gas will involve the removal of an electron from the outer shell (since it would
have no tendency to gain an extra electron), so the question is really asking about the ionization
energy. As seen earlier, the lower the atom on the table the lower the ionization energy and the easier
for the atom to react. Rn will be more reactive.

93. The noble gases form no naturally-occurring compounds from which they can be extracted. Also, the
gases are relatively rare and do not liquify easlily so the noble gases were only found when samples of air
were liquified and different portions of the sample were boiled off and analyzed.

94. Li([He] 2s'); Na({Ne}3s'); K{([Ar]4s'); Rb([Kr]5s"); Cs([Xe]6s'): Fr((Rn]7s!)

§5. Allfamilies show the same frend: going down the periodic table the outermost electrons are farther from
the nucieus, less strongly held by electrostatic forces and easier to remove.

96. Li*is produced when Li reacts. The ease of removing an outer electron (tendency to react) increases
going down the periodic table.
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97.

98.

90.

100.

101.

102.

103.
104.

105.

106.

107,
108.

108.

110.

This is essentially the same as the previous exercise: the ionization energy decreases going down the
periodic table because the electrons being removed are farther from the nucleus and less strongly held
by electrostatic forces.

The alkali metals are good electrical conductors because they have a single valence electron which is
easily removed and able {0 move freely from atom {o atom. (Recall from exercise 52 that the ionization
energies of the alkali metals are very low, indicating loosely-held valence electrons. )

Going down the alkali metals in the periodic table, the outer slectrons are farther from the nuclei and
adjacent nuclei are not as tightly held together, causing a lowered melting/boiling temperature.
Electrons are removed when both the alkali metals and alkaline earth metals react. Since it is easier io
remove one electron from an atom (alkali metals) than to remove two electrons (alkaline earth metals),
the alkaline earth metals should be less reactive. (This is experimentally observed to be true.)

(a) The meiting/oiling temperature decreases. (The larger distances between valence electrons and
nuclei decrease the attractions holding metal atoms together in solid and liguid phases. )

{b) The reactivity increases. (Larger atoms have decreased atiractions between valence electrons and
nuclei, allowing easier removal of electrons. Since the reaction of the alkaline earth metals involves
the removal of electrons, the reactivity should increase. )

{c) The ionization energy decreases. (see reasons forpartb)

Mg is an exception to the MP/BP trend; Ba is also an exception {0 the BP trend.

Since Clp is a gas, bromine is a liquid and iodine is a solid, the meiting/boiling temperatures must
increase going down the table.

Only London forces can explain such low melting/boiling temperatures.

Halogen molecules form halide ions having a —1 charge. Since the halogens must attract or gain an
extra electron, the electronegativity (electron-attracting tendency) musi dictate the ease with which the
halogens gain an electron. Since the electronegativily decreases going down the periodic {able, the
halogens will have less tendency 1o react by gaining an electron.

As with ali families, the halogen atoms are larger going down the periodic table, the outer electrons are
less tightly held and the ionization energy decreases.

(a) A valence electron is an electron in an open shell,

{b) An open shell is an electron shell which contains less than its maximum number of electrons.

{c) An intermolecular bond is a bond which occurs between adjacent molecules.

(d) Electronegativity is the tendency of an atom to atiract an extra electron.

(e) A covalent bond is a bond in which electrons are shared equally by the atoms being joined.

(f) Anintramolecular bond is a bond which occurs within a given molecule.

{g) The valence of an atom is the number of unpaired electrons in an atom.

(h) An ionic bond is a bond resuiting from a positive ion being held next to a negative ion by the
electrostatic attraction of the negative electrical charge for the positive charge.

(i) The London force is a force of aftraction which exists between species having ciosed shells and
which exists as a result of a temporary dipolar aftraction between the species.

Pb is bigger than Si since Pb has more electron shells.

Halogen molecules are held next to one another by London forces, which increase in strength as the
number of electrons increases going down the periodic table. The alkali metals are held together by
bonds which decrease in strength as the size of the atoms (and distance between the valence electrons
and nuclei) increases going down the periodic table.

Both N, and O» are held together in the solid phase by London forces. Since London forces increase
as the number of electrons increases, and since O has more electrons than Na, O, should have the
higher melting temperature.

Both Oa and Sy are held together with covalent bonds. Since S is larger than O, the shared electrons in
So are farther from the nuclei so that it is easier to separate the nuciei and break the bond in S,.
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111,

112
113.

114,

115,
116.

117.
118.

118

120.

121.
122,
123.

124.

Both S and Te have the same number of valence electrons, but S is a smaller atom than Te and
therefore more electronegative.

Anion is an atom which has more or less electrons than its atomic number.

AIN has a greater electrostatic attraction between the ions (+3 and -3 charge) than does NaF (+1 and
—~1}), so a greater melting temperature is required to separate the ions.

Molecules of Fpand | are held next to one another in the solid phase by London forces. Since b has
more electrons than F», and since London forces increase as the number of electrons increases, Fowill

melt at a lower temperature than .
# of valence electrons: Se=6, K'=2, Sn=4, Ge?*=2, Br=7

Both substances have the same number of charges attracting each other but the ions in Rbl are larger
than the atoms in KBr, so the greater separation of the ions in Rbi lowers the electrostatic attraction
between the ions and lowers the meiting temperature.

the valences are: S=2, B=3, Ca=2, Xe=0,Ga=3, Bi=3

total numbers of electrons: Clp =2x17(Cl)=34
O, =2x8(0)=16
CHy =8{Cy+4x1(H) =10
S4 =4x16(S)=64
Ho8O, =2x1(H)+16(8)+4x8(0)=50

#of shells: Rn =6 (closed) =6 (total) ; St =4 (closed) + 1 (open) = 5 (total)
Sr2* =4 (closed) =4(total) ; Na~ =2{closed) + 1 {open) = 3 (total)
P = 2 (closed) + 1 (open) =3 (total) ; Ga?* = 3 (closed) + 1 (open) = 4 (total)
r* = 4 (closed) + 1 (open) =5 (total)

O» has the stronger bond because the greater number of shared electrons in Oz holds the nuclei
together more strongly.

London forces increase in strength going down the periodic table.
jonic and covalent bonds decrease in strength going down the periodic table.

{(a) The noble gases are held together by London forces. Going down the periodic table, the number
of electrons in the atoms increases and the strength of the London forces increases, leading to an
increased melting temperature.

(b) When alkali metals react, they lose an electron. As the alkali metal aloms increase in size, their
valence electrons are farther from the nuclei, less tightly held, and easier to remove.

{c) Since the noble gases have no tendency to attract extra electrons, the only way they can reactis to
lose an electron or atlow one or more of the outer electrons to be attracted to another atom and
engage in covalent bonding. Going down the periodic table, the outermost electrons are further
from the nucieus and the electrostatic attraction between the electrons and nucleus decreases,
increasing the reactivity of the noble gases.

(d} Asthe alkali metals increase in size, their valence electrons are farther from the nuclei and therefore
are not able to hold the nuclei together as strongly, resulting in a lowered melting temperature.

(e) Going down the periodic table, the size of the ions involved in the ionic bond increases and the
distance between the charges increases. As a result, the electrostatic attraction between the
charges decreases and the meiting temperature decreases.

(f) The halogens react by attracting an electron to form a negative charge. This tendency to attract
extra electrons is just the elecironegativity and electronegativity decreases going down the periodic
table due o the increased distance between the nucleus and electrons outside the atom.

The number of unpaired electrons is just the valence, so:
H=1, C=4, O=2, He=0, 8§=2, N=3, F=1, Kr=0.



