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Exercise 7.7 Explain why each of the following sets of quantum
numbers is not permissible for an orbital.
an=0,1=1m=0m=+ n>0
bon=21=3,m=0,m, = -1e@—>"d (D

e n=3.1=2m= +3m—-|-1"‘..¢(‘1"¢)
don=31=2m=+2m=0 ms>=

7.63 If the n quantum number of an atomic orbital is 4,
what are the possible values of /? If the / quantum number
1s.3, what are the possible values of 17,?

n=4 e
L 0—=3: O;)523 N‘( 3)=29-\>

<5 Podifn
7.65 How many subshells are’there in the M shell? How

many orbitals are there in the d subshell’?

--- T

M-n=3—3 suppshals b —

G "0)93\

L optbiels

7.67 Give the notation (using letter designations for /) for
the subshells denoted by the following quantum numbers.

n==61=26 n=51=45
n:4,z—=i3qg n—6l—léé

769 Explain why each of the following sets of quantum

numbers would not be permissible for an electron, accord-

ing to the rules for quantum numbers. %

n=11=0,m=0,m=+1 ™

n=11=3m=+3,m=+ ; /_<‘(\
n=3,l=2,m,=+3,ms=—%ﬂ-“')’al
=0,/=1,m=0,m, = +1 0>"'\;"¢6
2 0=tm= L= "
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Exercise 8.1 Look at the following orbital diagrams and
electron configurations. Which are possible and which are
not, according to the Pauli exclusion principle? Explain.

+O 0000 pO O 000

/o ls 2 ) Is 2 2
X0 O K 1525

ls 2 2
X121 1225823573 %3d"

Exercise 8.2 Use the building-up principle to obtain the
electron configuration for the groung sfate,ofsthe manga-
nese atom (Z = 25). | s~ 252¢ 3530453

Exercise 8.3 Using the periodic table on the inside front cover,
write the valence-shell configuration of arsenic (As)s 6 ¢ q

Ag_-[,gﬂ"l@i Yot =) 3g ud V\Q

Exercise 8.4 The lead atom has the ground-state configuration
[XeJ4f45d"%6s%6p". Find the period and group for this element.
From its position in the periodic table, would you classify lead as

Qilaiigiouelament a transition element, or an inner transi-

tion element?
Exercise 8.5 Write an orbital diagram for the ground state
of the phosphorus atom (Z = 15). Write all orbitals.
2 2, f 13
\S o5 2025 3¢

Exercise 8.6 Using a periodic table, arrange the following
in order of increasing atomic radius: Na, Be, Mg.

Qo —=5 Dl
R e maNa

Exercise 8.7 The first ionization energy of the chlorine
atom is 1251 kJ/mol. Without looking at Figure 8.18,
state which of the following values would be the more
likely ionization energy for thedgdine atom. Explain.
a. 1000 kJimol. b, 1400 kJ/mol.

Exercise 8.8 Without looking at Table 8.4 but using the general
comments in this section, decide which has the larger electron
affinity, Cor E




Pauli Exclusion Principle

8.41 Which of the following orbital diagrams are allowed
by the Pauli exclusion principle? Explain how you arrived

8.65 From what you know in a general way about electron
affinities, state which member of each of the following
pairs has the greater value: || As, Br [ F Li.

at this decision. Give the electron configuration for the
allowed ones.

X@@Qu 70 ® 000

ls  2s Is  2s 2p
X® @ m X0 ® @00
ls 2p ls  2s 2p

8.43 Which of the following electron configurations are
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Exercise 9.1 Represent the transfer of electrons from magnesium
to oxygen atoms to assume noble-gas conﬁgurations. Use Lewis
electron-dot symbols

‘Rg- +°—>)‘9 (’0-}

Exercise 9.2 Write the electron configuration and the Lewis
symbol for Ca>* and for S~

possible? Explam why the others are not.
15252 FT254p0....
152252p%36%3d" W2sz2p63s23d8

8.45 Write all of the possible orbital diagrams for the

electron configuration 1s?2p'. (There are six different
diagrams.)

Al Rights Reserved. May not be copled, sc
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Exerase?3 Write the electron configuratiens of Pb and Pb>".

@ DXy o

5
E)KI‘CISG 9.4 Wrife the elecgon configuration of Mn>*

8.47 Give the electron configuration of the ground state of

Exercise 9.5 Which has the larger radius, S or $*~? Explain.

ellunum usmg the b}gldlng up p énmplf

e | s z,sz? 25 3Pus,ot°\?5§ ”dSP

8.49 Use the building-up principle to obtain the electron

configuration of the ground state of manganese.
R P € l ~_ 5

An:ts*zs 27330 %< 24,

8.51 Barium is a Group 2A element in Period 6. Deduce
the valence-shell conﬁguratlon of barium.

Ba: C)’QJ s

8.53 Tungsten is a Group 6B element in Period 6. What
would you expect for the valgnce-shell conﬁguratmn of
tungsten? 3,

56

8.55 Thallium Eas the ground-state configuration
[Xel4f145d"°6s%6p'. Give the group and period for this el-
ement. Classify it as a main-group, a d-transition, or an

f-transition element. 3, A ptf(d/

Periodic Trends

8.61 Order the following elements by increasing atomic
radius accorgding to wh}g, you expect from periodic trends:
—

SeSAs §<46<As

8.63 Using periodic trends, arrange the following elements
by increasing ionization energy: Ar, Na, CI1, Al.

Exercise 9.6 Without looking at Table 9.3, arrange the follow-
ing ions in order of increasing ionic radius: Slr“i Mg**, Ca*",
(You may use a periodic table.) M9 Sa Sy

Exercise 9.7 Without lookmg at Table 9.3, arrange the follow-
ing ions in order of increasing ionic raglus Cl, Ca2+ P3 (You
may use a periodic table.) (

a

Exercise 9.8 Using electronegativities, decide which of the fol-
lowing bonds is most polar: C—0O, C—S, H—Br.

Exercise 9.9 Dichlorodifluoromethane, CCL,F,, is a gas used as
a refrigerant and aerosol plopelldnt Write the Lewis formula
for CCLES™ "2 g

\/
/\

Exercise 9.10 erte the electron-dot formula of carbon

dioxide, CO,. L1.\- '2% =\6
O—C =&:

Exerase 9 11_Write the electron-dot formula of a. the hydro-
nium 1o b. the chlorite ion, ClO, . =20@

CEY. -ZF

va. AL CLA
>
IVLCVw.}('K

]



Exercise 9.12 Describe the bonding in NO;3 ™ using resonance
formulas. v& =24¢&

Exercise 9.13 Sulfur tetrafluoride, SF,, is a colorless 55 S Write
the electron-dot formula of the SF, molecule 3e

:ES
/\.;__'

F_

L4
e

However, if the solid is heated, it forms a vapor of BeCl, molecules.
Write the electron-dot formula of the BeCl, molecule.

B&dorl&-
1iL-Be— &

Exercise 9.15 Write the Lewis formula that best describes the
phosphoric ‘ac‘id molecule, H;PO,. 22 £
H46)

y -—-:6-_"'?3"' Seni
:‘O'-
C

-\

Exercise 9.16 Estimate the O—H bond length in H,O from the
covalent radii listed in Table 9.4, / { +3\=

Exercise 9.17 Formic acid, isolated in 1670, is the irritant in ant
bites. The structure of formic acid is

H—$=O
(0]

|
H

One of the carbon-oxygen bonds has a length of 136 pm; the other
is 123 pm long. What is the length of the C=0 bond in formic acid?

Exercise 9.18 Use bond enthalpies to estimate the enthalpy change
for the combustion of ethylene C;H,, according to the equation

CHg) + 30,(g)—200,g) + 2H0(g
y %Ozo:—»Zé::_C'-j@f@
=
5(94,&{()413)4_3(“9 e \

lonic Bonding

9.35 Write Lewis symbols for the following:

Br Br _ " Ga Ga’*
s oo o 3‘\'
B [.’lg.f: ‘Ga- - O*

.37 Use Lewis symbols to represent the transfer of elec-
trons between the following atoms to form 1ons with noble-
oas configurations;
Ca and Br

er* Lo o

o 2

939 For each of the following, write the electron configu-
ration and Lews symbol
Ay ) A

Kandl
S K]

gﬂi(

N

9.41 Write the electron configuggtions of, Bi and Bi**.
Bs: Lxés‘ls 54 4s

9.43 43 Give the electrog configurations of Ni** and Ni**.

i LAl Y s3 3d
Nl [Ad30(4

lonic Radii
945 Arrange the members of each of the following pairs
in order of increasing radius and explain the order:

Ca)Ca’t P@‘

in order of increasing ionic radius: As*”ySe2= Br™. Explain
how you arrived at this order. (You may us€ a periodic table.)

9.49 Arrange the followmg in order of increasing ionic ra-
dius: F~, Na™, an N E lain this order (You may use

a periodic table.) F > ﬁ o

9.47 Without looking at Table 9.3, a a?he following

Covalent Bonding

9.51 Use Lewis symbols to show the reaction of at-
oms to form hydrogen selenide, H,Se. Indicate bonding
pairs and lone pairs in the electron-dot formula of this
compound

Ho +. S@“\"H -

“'Se v'”

FRbniae



]
9.53 Assuming that the atoms form the normal number of
covalent bonds, glve the molecular formula _inhe strplest
compound of arsenic and bromine atoms. ANs B
As Bl

Polar Covalent Bonds; Electronegativity

S >

\
9.55 Usin‘g‘avﬁeriodic table (not F@l\}e 9.15), arrange the
following in order of increasing electronegatjyity: .

P.O,N Na, Al Mg C ALSi
PN O yam<rt. pLGsi< e

9.57 Arrange the following bonds in order of increasing polar-
ity using electronegat1v1t1es of atoms: P—O Cc—(l, As—Br
As—erlk . '
9.59 Indlcate the partial charges for the bonds given in
Problem 9 57, usmg the symbols 6 and ™.
" ‘ ‘ PRI | Su‘-
S£ &~ AS. Br
P—o 9.9
T A N
Writing Lewis Formulas

-~ —— v~

- a1 1 1

9.61 Write Lewis formulas for the following molecules:

Bro: |4 & H,S 2463 NF; 24
‘,@f——-‘?.r: v ,_:S. —H / N —F:

9.63 Write Lewis formulas for the following molecules:

P2 '.“c COBI‘2 ‘2v; HN02
P=¢ 8r—C—8r: :0=N-0-"
1
O

9.65 Write Lewis formulas for the following ions:
ClO~ Me SnC13_ = 7/‘. Szz_-_- ™ e

FL—8 Q,szlma S5
A

Resonance
9.67 Write resonance descripticl_x_ls for the following:
HNO,; =7 SO, =24€

- - -:".' - . . P ~,

o0 .ﬁ ' —

H—=O0-N=o:___ . S" O
°© °
O

9.69 Use resonance to describe the electron structure of
nitromethane, CH;NO,. The skeleton structure is

246 - .
o \BE H ;0%
of 1T
H'—-(Ij'-'Nz_O”-
H

Exceptions to the Octet Rule

Y Write Lewis formulas for the following:
XEFZ

w®
SF, ;«c Teﬂ,ﬂ XeF .

f_

F. b L
" 5,<.. ;F
7 e v
.o EHXiE'-ﬂ:.

9.73 Write Lewis formulas for the following:

BCl; 24 TICL " -\je BeBr,)6 o
L - S .
- e
I T W o

Formal Charge and Lewis Formulas

9.75 Write a Lewis formula for each of the following, as-
suming that the octet rule holds for the atoms. Then obtain
the formal charges of the atoms.

0,=188 [1CO HNO, 24¥
.. 3 o R R
’o 1' ® e
C=0t o

9.77 For each of the following, use formal charges to
choose the Lewis formula that gives the best description of
the electron distribution:

o o9
SOF, 24 & B CL=O %
HZSOﬂ“’ H#g o™
HClO, % “°
e
@ "F" g' ...
T P, W ®
e pe® o0 ,.Ou ——O"“
o a " J]\
O
9.83 One of the following_compounds has rbonf
nitrogen bond length 1'116pmlh other has
nitrogen bond length t*Mxh abo dl glhwlh

ach compound.

D ol
Hf(‘?fi\‘.lfH Hog—C=N:
H H

Acetonitrile

DOH& Bg Noor MQY'ZOZ



