Appendix D

Chapter 1

1. FTFTFFT

2. a. 104.6 b. 2,490
3. 98.6 °F, 310.2K

4. 993.6 mph

Chapter 2

1. TTTTTF

2. TTTFTTT

3. FTTTT

4. a. 116 b. 20 c. 31 d. 50 e. C f. 4K

5. a. F b. Li c. 5 d. Sg e. Rb

6. a. Ne b. He c. 2 d. Cl e. Pu

7. 107.869u

8. 39.0983u

Chapter 3

1. FTFTT

2. a. V¥ b. P* c. Ga*t

3. a. 24 b. 39 c. 36

4. a. Te b. Pd c. Rb

Chapter 4

1. TTTFFF

2. FTFTFF

3. TTTFTT

4. KNO;, Ag,SO,, NH,F

5. SiO,, CIF;, B,Hg

6. K,0, CaCO,

7. a. 2+ b. 1- c. 2-

8. a. 2 b. 25 c. 1-

9. a. 18 b. 78 c. 1-

10. a. Cul b. C,Hy c. K,CrO, d. NI

11. a. Se,Sq b. Ni(NO,), c. H,0, d. NaHCO,

12. a. SO, b. Co0,(S0,); c. NaNO, d. Al,O,

13. a. PClg b. LiH c. Ba(CH5CO,), d. Fe(CN),;

14. a. lithium nitride b. chromium(IIl) perchlorate

15. a. chlorine trifluoride b. ammonium bisulfate or ammonium hydrogen sulfate
c. copper(II) sulfite d. mercury(Il) nitrate

ANSWERS TO
END-OF-CHAPTER PROBLEMS

c. 0.204

c. silicon dioxide d. methane

D-1



D-2

16. a. iron(II) oxalate b. potassium phosphate c. lead(IV) oxide d. disulfur dichloride

17. a. hydrogen sulfide b. calcium thiosulfate c. nitrogen dioxide d. manganese(III)
chlorate

Chapter 5

1. a. 260.0 b. 96.09 c. 209.98

2. a. 301.43u b. 166.90 u

3. a 319.1g b. 239.6 g c. 153.81 ¢ d. 257.83 ¢
4. 9.689g

5. a. 0.04444 mol b. 1.606 x 10% C atoms

6. a. 33.36% b. 43.71% c. 28.11%

7. a. CHF, b. K,P,0, c. Scl d. C,Hs

8. a. BCl b. B,Cl,

9. a. H,SiF b. H,Si,F,

Chapter 6

1. B,Hs + 6 HF - 2BF; + 6H,

PCls + 4 H,0 - H;PO, + 5 HCI

Cl,SO + H,0 - SO, + 2 HCI

2 K;AsO, + 3 CaCO; - Cas(AsO,), + 3 K,CO,
5F,CO + 2SbCl; » 5CI,CO + 2 SbF;

Fe,0; + 6 HBr » 2 FeBr; + 3 H,0

2H,S + 30, - 2H,0 + 250,

2 AgNO; + H,C,0, - Ag,C,0, + 2 HNO,
Mg,SiO, + 8 HF - 2 MgF, + 4 H,0 + SiF,
2CHCl + 50, - 4CO, + 2HClI + 2H,0
PbI, + 2 NaHSO, - PbSO, + 2 Nal + H,SO,
K;M0,0, + 8K,S - 2K,MoS, + 7 K,0

AICl; + NasPO, - AIPO, + 3 NaCl
Co(CH5CO,), + (NH,),S - CoS + 2 NH,CH,CO,
c. CIF; + 4 NaOH - NaClO, + 3 NaF + 2 H,0
2CHAlI + 120, - 6CO, + 9H,0 + Al,0,
CyoHy004 + 120, - 12CO, + 11 H,0

3Cl, + 6 NaOH - 5 NaCl + NaClO; + 3 H,0
First step: CaCO; + 2 HCI - CaCl, + H,CO,
Second step: H,CO; - CO, + H,0

Overall: CaCO; + 2 HClI - CaCl, + CO, + H,0
H,CO; is the intermediate.
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Chapter 7
1. 8.765g¢g
2. 35.34g¢g



10.2 g
66.10 g
38.40¢
11.6g
194 g

N o v Rrw

Chapter 8

TTTF

8.963 g

a. 19.0g b. 23.6g c. 10.5¢g

a. HS + 2H,0 + 3Br, - SO, + 6 HBr b. 13.8¢
95.6%

73.7%

I

Chapter 9

0.486 M

0.0605 M BaCl,, 0.121 M CI
21.8g¢g

74 g

11.6g

9.70 mL

0.6149 L

49.1g¢

31.99 g CasO,, 94.4%
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Chapter 10
1. TTFFFFT
2. H;0%* H.O,?*

Chapter 11

1. FFFFT

2. TTFTF

3. AI(OH);, CuCl, CaC,0,

4. NH,CN, Fe(NO,);, MgSO,, CuClO,, K,Se0,

5. a. Caso, b. CoCO, c. CuC,0, d. NiCrO,
6. 2 AgNOs;(aq) + ZnBr,(ag) — 2 AgBr(s) + Zn(NOs),(aq)

Ag*(aq) + Bri(ag) - AgBr(s)

7. (NH,),COs(aq) + Mg(CH;CO,),(aq) - 2 NH,CH;CO,(ag) + MgCO,(s)
CO;*"(aq) + Mg**(aq) — MgCO4(s)

8. Hg(ClO,),(ag) + K,S(ag) - 2 KClO,(ag) + HgS(s)
Hg**(aq) + S*(aq) - HgS(s)

9. a. AgCl, PbCl, b. K*, ClO,”, NO5~

10. Strong acids: HI, H,SO,, HBr Weak acids: HCIO, HNO,, H;PO,, CH,CO,H
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11. H*(aq) (or specifically, H;0*(aq) and Hs0,*(aq)), and NO; (aq)
12. Ions: H*(aq) (or specifically, H;0*(ag) and H;0,*(aq)), and ClO, (aq)
Neutral molecules: HCIO,(aq)

Chapter 12

1. FTTTF

2. TTTTT

3. a. HF b. H,C,0, c. HCIO d. H,S0,

4. a. hydrobromic acid b. nitrous acid c. arsenic acid d. hydrocyanic acid
5. a. LiNO; b. NH,CI ¢. NaCH,CO, d. Cal,

6. KOH(ag) + HBr(ag) - KBr(ag) + H,0(l)

OH (ag) + H*(ag) — H,0(I)
7. NaOH(ag) + HCIO,(ag) — NaClO,(ag) + H,0(l)
OH (ag) + HClO,(ag) — ClO,"(ag) + H,0(I)
8. NH;(ag) + HF(ag) - NH,F(aq)
NHs(ag) + HF(ag) - NH,*(aq) + F(aq)
9. a. H;PO,(ag) + KOH(ag) - KH,PO,(ag) + H,O0()
b. H;PO,(ag) + 3 KOH(ag) - KsPO,(agq) + 3 H,O(I)
10. Na,SOs(ag) + 2 HClO,(ag) —» 2 NaClO,(ag) + H,O(l) + SO,(g)
SO;*(aq) + 2H*(aq) - H,0(l) + SO4(g)
11. BaCO,(s) + 2 HNOs(ag) — Ba(NO,),(ag) + H,0(l) + CO,(g)
BaCOs(s) + 2 H*(ag) - Ba**(aqg) + H,0(l) + CO,(g)
12. CdS(s) + 2 HCl(ag) — CdCl,(ag) + H,S(g)
CdS(s) + 2 H*(ag) - Cd**(aq) + H,S(9)

Chapter 13
1. TFFTFFF
2. a.H:+1 As:+3 0:-2 b. Na: +1 0O:-1/2 Cc. Sn: +2

d. S:+1 0O:-2 e. H:+1 B:+4+3 F:-1

3. a Ca:+2 Si:+4 0:-2 b. C:-1/3 H:+1 Cl: -1 c. H:+1
d. Te:+4 O0O:-2 F:-1 e. N:-3 H:+1 Se:+6 O0:-2

4. a. Cr* b. MnO,” c. MnO,” d. Cr?*

5. a. Br, b.SO> ¢ SO*  d. Br,

6. a. Vv* b. 104> c. 10> d. v*

Chapter 14

1. a HPO, + 2Ni** + 2H,0 - HPO, + 2Ni + 4 H*
3H,0 + 3Sn + 30H + N, » 3HSnO,” + 2 NH,
PbO, + 2VO* + 4 OH - PbO + V,05 + 2 H,0
2HNO, + 2H* + 2CI" = N,0 + H,0 + 2HCIO
2 Au* + NO,” + H,0 = 2Au + NO, + 2H*
25,0 + 2H,0 + 10" » 450, + 10, + 4 OH"

C‘:’.\Jo.po-
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2BrO;” + 80H + 5Zn = Br, + 4H,0 + 52Zn0*

4 OH" + 3 NiO, + 2 Cr(OH); - 3 Ni(OH), + 2 CrO,> + 2 H,0
H,C,0,/CO,, Hg**/Hg, 2 electrons transferred

MnO,/MnO,, TI*/TI**, 6 electrons transferred

Sb/SbO*, HI0./I057, 6 electrons transferred
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Chapter 15

7.14 g CaC,0,
22.7 g KNO,
7.91 g Ba(ClO5),
64%

0.1669 g

0.5378 g, 6.72%
20.2 mg, 88.6%

No o s

Chapter 16

TFTFTF

0.058 mol

0.585 atm, 0.593 bar
3.06 L

1.52 atm

Cl,, BF;, SF,

0.7598 g/L

C,F,

0.787 atm total, 31.9% SO,
10. 53.7%

11. 0.878 g/L

W e Now©m bk WwNe=

Chapter 17
TTTTFF

6.08 L

158 Torr

270 L

1.99 atm
a<d<c<bx<e
592 m/s

1,770 m/s

87.8 g/mol

X NOUAEWDNRE

Chapter 18
1. TFFFT
2. TTFFT
3. -140KkJ

D-5



D-6
4. AT =12 °C, final T= 31 °C

Chapter 19
1. FTTFTT

2. For example: He(g), Ne(g), Ar(g), Kr(g), Xe(g), Rn(g), Hx(g), N»(9), 0,(9), F5(9), Cl(g), Bry (1),
I,(s), C(graph)

3. a. Zn(s) + Ny(g) + 3 0,(g) = Zn(NO;),(s)
b. 2 C(graph) + 5/2 Hy(g) + 1/21,(s) = C,HsI(I)
Cc. 1/2Bry(I) + 1/2 Ny(g) + 1/2 0,(g) = BrNO(l)
d. Hg(l) + 1/2 O,(g) - HgO(s)
e. 2 C(graph) + 3 F,(g) + Xe(g) — C,FXe(s)

4 160.28 kJ, endothermic

5 -2,844.94 k], exothermic

6. Ca®*(ag) + CO;*(ag) - CaCOs(s) 13.1 kJ, endothermic

7. -88.33kJ

8. 646.24 k]

9. -269KkJ

10. -1,786 Cal

11. -86.3 k]

12. -193kJ

13. 103 g

Chapter 20

FFFTT

FFTFT

5.45 x 107 ]

587 kJ

120. kJ

-2.42 x 107

-3.49 x 1077 ]

2.91 x 107 ]

5.01 x 107 3, 397 nm
. -1.55 x 107*° 3, 1,280 nm
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Chapter 21
1. TTTTTT
2. TTTTFF

3. Different colors arise from different transition energies. This will cause absorption of photons
which have different energies and different wavelengths.

a. l b. m,

a. 4 b. 9 c. 5
a. 25 b. 6 c. s
2d, 4g

No u s
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Chapter 22
1. TFFTT
2. FTTTF
3. a. 1s22s?

b. 1s22s22p%3s23p2

Yo > [0 [0 [ (] ]
1s 2s 1s 2s 2p 3s 3p
Be has zero unpaired electrons. Si has two unpaired electrons.
Chapter 23
1. TTFFFF
2. S: 1s%25%2p®3s23p* S*: 1s522522p%3s23pS
3. Ca: 15%25%2p®3s23p®4s? Ca*: 1s5%2s?2p®3s23p°®
4. a. [He]2s?2p? b. [Kr]5s24d? c. [Xe]6s*4f*54d° d. [Arl4s23d®
5. a. [Hel2s?2p! b. [Rn]7s%5f*6d° c. [Xel6s%4f**5d*%6p3 d. [Arl4s23d'°4p?
6. a. [Ar] b. [Kr] c. [Ar]3d® d. [Rn]
7. a. [Xe] b. [Kr]4d'® c. [Xelaf**s5d® d. [Ar]
>
3s 3p
"
4s 4p
10. a. 2 valence, 18 core b. 5 valence, 46 core c. 4 valence, 78 core d. 7 valence, 2
core
11. a. Ga b. 4 c. Rh
12. a. Sn b. Te c. P
13. a. 6 b. I c. Pd
14. a. He b. K c. Cl
15. a. N b. Be c. O
16. Cl
17. Na*
Chapter 24
TTFTF
TFTFF
Ca, Ca%*, Mg?*
A|3+, Zn2*

O O NSOV RAWNE

a. 3 b. 2 c. 5 d. 1 e. 0
a. 4 b. 2 c. 0 d. 3 e. 1
a. Mo, Ru b. Ba c. Mg

a. 6 b. Bi** c. Ti, Ni, Ge, Se

Br
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10. Te*

Chapter 25

® No kN

FFTTTFT

MgOo

Si-P

N=0

a. 153 pm b. 233 pm c. 183 pm
P

As-F

Te-I

Chapter 26

1.
2.

TFFF
a. b. e d. e.

tCl-N-H H-C=C-H H-S-H :0=N=0¢
o0 | [ 1] .

H .

-0-—m:

a. One NCI single bond, two NH single bonds. Three lone pairs on Cl, one lone pair on N.
b. Two CH single bonds, one CC triple bond. No lone pairs.
c. Two HS single bonds. Two lone pairs on S.
d. Two NO double bonds. Two lone pairs on each O.
e. Three CF single bonds, one CO single bond. Three lone pairs on each F, three lone pairs on O.
3. a. b. C. d. e.
H . 3- e o ~ H
| .o PYs :0 [ ] .'F b F.o [2 ] |
H_C=O H-Pe .°’ | ". oo\/ .o H‘_C_CEN:
" ! ¢+0-B-0: $F-Si -F: |
H oo / \ oo H
LK
PH, has an odd number of electrons. BO;* is electron deficient. SiFs*" displays expanded
valence.
Chapter 27
1- a. Lid - oo —_ 'Yy -
HIO [-] <02 [-] :0 [-]
o0 I (1] LL) l o (1) " e
t0O=N-0: ¢c0O-N=0: ¢eO-N-0:

The average NO bond order is 4/3 (1.33).

“ hoc-g: U H-C=0 =1

<02 .

t0-0

The average CO bond order is 3/2 (1.5).
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2. The estimate using bond energies is -106 kJ. The actual AH® is =90.13 kJ. Although the
estimate is high, bond energies still make up the major portion of the actual AH°.
3. a. ON:4+20onC,-20n0. FC: -10onC, +10n0O.
b. ON: -20on O, +1 oneach H. FC: +1 on O, zero on each H.
c. ON: +3 0on B, -1 on each H. FC: -1 on B, zero on each H.
d. ON: +4 on Xe, -1 on each F. FC: zero on Xe, zero on each F.
e. ON: +50n N, -2 oneach O. FC: +1on N, -1 on each O.
f. ON: +50n P, -1 on each Cl. FC: +1 on P, zero on each Cl.
4. a. b. c.
15=5-0: sde=c=ns ] :C-0-
Chapter 28
1. a. trigonal planar OLR, bent shape b. tetrahedral OLR, trigonal pyramidal shape
c. trigonal planar OLR and shape d. tetrahedral OLR, bent shape
e. tetrahedral OLR and shape f. linear OLR and shape
2. a. trigonal pyramidal b. linear c. trigonal planar d. bent e. tetrahedral
f. bent
Chapter 29
1. a. octahedral OLR, square planar shape b. tbp OLR, seesaw shape
c. tbp OLR and shape d. tbp OLR, linear shape
e. octahedral OLR and shape f. tbp OLR, T-shape
g. octahedral OLR, square pyramidal shape
2. a. square planar b. linear c. thbp d. octahedral e. T-shaped
3. Nis trigonal pyramidal. C (next to N) is tetrahedral. C (with O's) is trigonal planar. O is bent.
4. a. 180° b. 120° c. 109.5° d. 90°, 120°, 180° e. 90°, 180°
5. PF;, O;, BrF,
6. PF;, SeCl,, BrF,
7. CI,S0O, Xe0,, H,CO, F;CIO
Chapter 30
1. TTFFF
2. a. sp? b. sp? c. sp? d. sp? e. sp’ f. sp
3. a. 0,sp? b. N, sp? c. Ge, sp? d. Al, sp?
4. a. Each SiH bond orbital derives from (Si)sp® + (H)1s. There are no lone pairs.
b. The II bond orbital derives from (I)5p + (I)5p. Each I holds three lone pairs in the remaining
5s and 5p atomic orbitals.
c. Each GaBr bond derives from (Ga)sp? + (Br)4p. Each Br holds three lone pairs in its
remaining 4s and 4p orbitals.
Chapter 31
1. FTTF
2. a. Three o bonds. b. One o bond.
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c. Two o bonds and two T bonds. d. Three ¢ bonds and two 1 bonds.

3. a. The CO triple bond results from one ¢ and two T interactions. The ¢ bond arises from (C)sp +
(O)sp while the 1 bonds arise from (C)2p + (O)2p.

b. The SiH single bonds are o type and each arises from (Si)sp® + (H)1s. The SiCl single bond is
o type and arises from (Si)sp® + (Cl)3p.

c. The HN single bonds are o type and each arises from (H)1s + (N)sp®. The NN double bond
results from one 0 and one T interaction. The o bond arises from (N)sp? + (N)sp? while the T
bond arises from (N)2p + (N)2p.

4. a. The C's are trigonal planar, trigonal planar and linear (left-to-right).

b. The hybridizations are C sp?; C sp?; C sp and N sp.

c. The CC double bond is composed of one ¢ bond (from (C)sp? + (C)sp?) and one T bond (from
(C)2p + (C)2p). The CC single bond is 0 type and it arises from (C)sp? + (C)sp. All CH bonds
are o type and arise from (C)sp? + (H)1s. The CN bond is composed of one ¢ bond (from
(C)sp + (N)sp) and two T bonds (from (C)2p + (N)2p).

d. The lone pair on N is in an sp hybrid orbital.

Chapter 32

1. (04)%0%)', bond order = 0.5, one unpaired electron

2. The configuration is (0,,)! and the bond order is one-half, so it can exist.

Chapter 33
1. FTFTFFT

2. a.
b.
C.
3. a.
b.
4. a.
C.

(02)%(0%)%(m,,)> Bond order = 1.5; paramagnetic; one unpaired electron
(0,6)%(0%,)%(0,,)%(m,,)*(n%,)>  Bond order = 2; paramagnetic; two unpaired electrons
(025)%(0%,)%(m,,)*(0,,)(T%,)*  Bond order = 2.5; paramagnetic; one unpaired electron

(0,5)2(0%, 2(1't2p)“(02,,)1 Bond order = 2.5; paramagnetic; one unpaired electron
(045)%(0%)%(0,,)%(m,,)*(%,)*  Bond order = 1; diamagnetic; zero unpaired electrons
Bond order = 2; zero unpaired electrons b. Bond order = 0.5; one unpaired electron

Bond order = 3; zero unpaired electrons d. Bond order = 2.5; one unpaired electron



