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Figure 2.12 shows how the distribution of speeds changes
as the gas temperature 1s raised.
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Therefore, the stiffer the bond, the smaller DR, and

the larger the entropy gained upon discociation.
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A, The bond is stiffer,

B, DR, is smaller.

C. The entropy gained upon dissociation is larger
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S > Nom + V-be + Adj

This answver is not exact.

The final approximation is satisfactory.

The concentration of H30+ from the ionigation of
water cannot be greater than 1077w,

§-———3 Nom + V=be % Adv,

of the exact value,

Ligquid water and water vapor at 1 atm tempera-
ture will be in equilibrium with each other,

S — Nomy + V-be + Homy

‘lo_-7 ¥ is the maximum OH™ concentration ever

contributed by zelf-ionization of water.

Thig answer is a sufficient approximation for
most purposes.

A weak acid and its anion are a qonjugate acid -

base pair.

S — s Nom + V=i+ (Adv.)

At least one of our siuplifying éssumption will
break dowm. |

Two successive answers differ negligidbly.

This answer differs only slightly from ocur
first iresult.

S ~—3 Nomq + V-1t + Nomg

four eguaticns.

[ma] + [4]

mist find

can write ‘L_L{Ai ]



We charge bhalance equations.
1

MH@‘SB. S ——— Nom1 + M, V. + Nom2
iy This reaction has an equilibrium constant
equal to [HpC0y
The fact has no particular importance,
Lmuﬁ 6 5§ ——— Nom, + V.t. + Nom, + Nom3
L%u These two examples show us something.
The second law tells us the general behavior
of another state funciion called entropy.
Reafrangement of the material balance equation
gives us [HAI = [HA] . - EA;].
'
unil 7A S ——sNom, + V.t. + Nom, + Nom,
¢%u In the case of CLO , we first assign oxygen
ann oxidation state of - 2.
This application alone makes thermodynamics
an immersely helpful subject . the chemist.
This voltége maﬁes the cathode of an electro-
lytic cell an extremely powerful reducing
agent,
w78 8 s Nomy + Vot + Nom, + Adj.
L%u A1l illustration of this law will make its
. meéning considerably clearsr,
We shall find it helpful to remember the gquan-
| titative rélation petween entropy and mole-
cular complexXity.

Experiments make the mass dependence of the
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average molecular speed directly observable.

8 —— > Nom + L.V, + Adj. )

The simplifying assumptions prove inaccurate,

This situation becomes slightly less faVOrable.
Mercurie chloride remains largely undissoclated.
8w Nom, + L.V, + Nomy

Thus 3q. (8.3 ) becomes W = Rex A\V,

Each zine atom haslbecome a zinc ion Znt+

Eq. (6.27 beceomes [H Oﬂ [ﬁaﬁ = Ka.
> g
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Acetie acid can be produced by the hydrolysis
of the excess aceticion. ‘
Small amounts oflstrong acid or strong base
are added to them.
" The oxidstion sbate concept is derived from
the necessity to describe the'changes.
brought about by oxidation-reduction

reactions.

1
£y
Jmua1oB 8 ———> Passive Voice ﬂaﬁmmﬁﬁﬂﬂm16

o
AE is given a positive sign,
These are given half-cell voltages.
Work done by the system is given a positive

symbol W,
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Electrodes are left unchanged by the net cell
reaction.

Once one point is assigned a definite longi-
tude,
Heat added to a system is assighed a positive.
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S s Passive Voice 0duuuiszlyan 7 nauniy

E;ectrodes are respectively formed as the
reaction,

Acid-base equilibrium traditicnally is treated
as a seperate, distinct phenomenon.

The wvalue of [)Eﬁ can be accepted as a measure
of the tendency of zinc metal,

. 1

8 ey MILY impersonal?EGMﬂnhzTﬁﬂﬁ1

It is justificable to neglect the second
ionization of the acid in calculating the
H30+ concentration in an aquecus solﬁtion
of 0.1 M succinic acid. |

1
S5 "It" impersonal ﬂﬂduuuﬂﬁziﬂﬂ% 2

1 [} B
. A.
Cudranglunnsavans)
1
= A
G s DILM dimpersonal ediumiliclumn 3
It is a very compact way of strong chemical

information.
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Lo It follows that at a constant temperature,

A (PV =AAnRT)
T 1
w11 § ———>"It" impersonal ‘Hﬂx?‘l,l‘iﬂ?_lmmuﬁ 5
It.shows how to make conclusions er predic-
tions about specific chaﬁges.
1 1
LY 1R S — > "IN impersonal ’Eiﬂdl!iﬂﬂﬂtLMlJ‘ﬁ 6

It shows us how to use the internal energy

concept,
T
Ay

4
LM 116 S = "It" impersonal wosls Turitsi 7

("l:uﬂ 7ang s o)

¥
A ) A
btk 11H 8 ——— "It" impersonal 1gduss lumluuy 8

It seems logicail to refer to all processes°

54
ey 11T 8

=~ "Tt" impersonal doWliz elumulm 9

It would seem that adA + DB = ¢C + dD.

D

1
=9
W 117 8 e ——3"It" impersonal sz lumium 10
it is very slightly dissociated in & solution.
contailning excess acstate ion.

W 124 S » There + V~be + Hon.

There is a natural limiftaticon on the range
of PH wvalues.,

There will be relatively few ﬂcog ions.

There are many microscopie states consistent
with any marcospic state, |

. !

LMﬁﬁ?zB S ———> There + L.V, + Nom.

There appeared only one way for water vapor

to be less dense than oxygen.
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53 ——— Imperative
Calculate the equilibrium constant for the

reac cion,

Wow consider the effort of adding energy to

a system as an amount of heat of q.
. - + .
Let us set up the expressicn 1Ior H3O in
a solution prepared by mixing amounts of

H,yCOz and NaHCO3

8 ———> Supposition

Suppose we have a chemical process.

Suppose that the vapor from the previous
example was collected.

Suppose, for cxample, the partial pressure
of WO, in equilibriwm with N0, is found
to be 0.23 atm.

8§ ——3 Obligatory Inversion,

Nor did it abttempt to describe systems.

As did Einstein. |

So is the ﬁet reactilon.

s.;___; Stylistic Inversiol.,

Were we to stop the analysis here,

Trto 1.00 liter of a solution of 0.250 MHCL
is placed 0.600 mole of solid solution
acetate |

S —— 3 Sentence + Sentence HModifier,

Consequently, we wish to use a liquid to
define our temperature scale, |

62157



In order to calcuiate DS, a reversible path
between initial and final states must be
found. |

9;To obtain a more detailed picture of gaseous

behavior, it wmight seen desirable to know
the speed of each molecule,

:

w17 8 +——> Omission,

(A large number of reactions can be discussed
in the same language) and trezted mathe-
matically by the same methods. '

(One of which contains a solution of-Cu*""~
and a copper rod), the other a zn’t solu-
tion and a zinc rod.

(Because there is a quanititative relationship
betweeﬁ the amcunts of'carbon, hydrogen,
and oxygen in ethyl alcohel) and a similar

relationship between the amounts of hydro-

gen and oxygen in. watar,

o o a" ¥ a '
famAnmastalunas 3 RsnzuLong sz lun
] - 2! L) i ot
S PUAENN ﬁishmﬁﬁﬁmlwﬂaﬁ AURTYAUY 1 @2
175
Fa)
D 1 T AR R T AN )3 [

1

+ wnuDe @y e
\
) wwway lugeny
Hom MW Hominal
Adj  wudd Adjectival

4 .
Adv #UNMDN  Adverbial



V-be Wiy Verb "o ba"

V4 ﬁﬂﬂugd Transitive Verb
V=i 1‘131’1%33 Intransitive Verb
M.V, wWnend Middle Verb

L.V, wwwdd Linking Verb

&

HARTS LRT 2]

2

UANAT LAF ISR AL M‘T’N“ﬂu’mt’mﬂf oAy bans sous fmﬁwﬁmng

1
w4 A o
TuadernTaLaine University CrqulotrvﬂUEqﬁgmﬁn*ffRVLUUWﬂQﬂﬂiﬁu

t

= <o 4
1. ORI Lﬂ?’]ﬁ‘lﬁ’?ﬂ’!ﬂll’]ﬂ“ﬂﬁﬂ LL‘Eiz'iii’]ﬁ'l"l?.lﬁ”?j’ﬂQﬂ’]ilh"]ﬁa‘ﬂﬁ\m?‘i‘jﬂﬂLﬂﬂ‘i]‘j‘ﬂ

‘i-‘ v

drzlun sronwuys 2 Temiindmizet Norman C. Stageberg JFNOLANIANTIN

mﬂiﬁﬁ




“w“ 24 -

1 1 L4
< 4 4 o ‘
AR 1 WEAYTINEYLOLATENITUNLAZENT 1Ta8aT LUNTLT N T8 Wr e Uk

k4 ¥

.r—'i
lanssouszlon anuwuui 2 luatiaemieod Norman C.

Stageberg,
e d . B
ALY NG 5‘1?}?1 F37U0 Touas
2. S 3 Hom + V-be + Adv 136 1.36
3 S ———————a»Nom-,ﬁ V-be + Nom_" 789 7.89
4. S ——>iom + V.1 + (Adv) 1,313 | 13,153
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a) No current flows through the ammeter..

b) HCL is totally dissociated in acu2Qus solution.

¢) This situation becomes slightly less favorable.
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1) the second type
 2) the seccnd type of experiment
3) experiment which demonstrates the difference in
molecular speeds. -
4) the difference
5) the difference in molecular speeds
6) molecular speeds

7) gaseous diffusion
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1) NP ———>(D) (Adj) N, 16 :,Luua'aumuﬁuﬁﬂ

14, NP——>D + N
1

Lau the theory.
1B, Np——>(D) A4dj + N,

1
LU a definite composition.

1¢, NP _——=(D) present participle + N,

]
L the combining volumes.

1D, NP-—=(D) past participle + ¥.

t
L the detailed accuracy.

18, NP——=>(D) N + N,
1
S0} the weight composition.

? L

2) WP

w4
>(D) (Adj) N + adj 5 WULRUAILNUAD

2A, NP———>>(D) (Adj) N + AGj. phrase.

4 & theory remarkable for the detailed accuracy.

5B, NP——=(D) (Adj) N + present'participle.
t
Sl their atoms slashing at the tongue.

2, NP—-——>(D) (Adj) ¥ + past participle.

&3] work published in the early 1800 's.

2D, NP >(D) (443) N + infiniti%e phrase, - active.
Léu thie avility to use it.

28, NP —=(D) (Adj) N + infinitive phrase. - passive,
Léu anocther condition to be met,

3) NP——L- (D) (Ad3) N + prep. + (D) (Ad]) H.

a

T
U a seemingly unknowable part of our physical worlid.



4) NP-—-'-———ainfinitive nominal.

1

gy to refer to a fixed number of particles.

5) NP——agerundive nominal,
1 .
1@y destroying the proteln structure,
&) NPp——>action nominal.
1

1M the breaking of covalent bonds.

) “ o
1.2 mmﬁmLUﬁ.mﬂumﬂmumU'a-lp_l:r:Tfummu relative clause

1 ’ TR

& - A
HUﬂﬂﬂﬂLﬂu & LWILHAUnItNUAd

Jthat 7
>NP + : which + VP .

L who

1) NP

19U g) things which are readl.

b) the number of people who will die in the

e

same period.

¢) particles that differed only slightly from

ona another.

 that
which
2) NP—> WP + <« who

whom

> +NP + V=t

omission of relative proncull

U a) the extent to which it is held valld today.

b) a consequence of the Van der Waals forces

that we discussed in Chapter 2.

¢c) the guantity we want.



3)

4)

5)

6)

NP ——>NP + why + sentence pattern.

1

13l the reason why the stationary plate feels a

force,.

NP —— NP + when + senience patiern.
1

1wl good electrical conductors when they are meited.

NP >HP + where + sentence pattern.
t

19 the wall area where the hole is.

NP — NP + whose + sentence pattern.
L]

1 an average muuber whose value depends on the

isotopic composition.

e PR AR TR T U
1.3 ynnarill factive nominals 9laun nquenndadlnly

1 s
o -
sz lummana 1ol

2.

a) We can use the virial theorem to indicate how the

virial equation of state for nondideal gases is

derived.,

b) We see clearly now that the first c¢orrection

term nB/v to ideal gas equation does indeed

arise from interaction.

¢) This is what they hold in commen with liquids

and gases.
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NP noun phrase

N = noun



Adj = adjective
Inf. = infinitive
phr. = rhrase
Prep. = preposition
—_— = _ﬂ?:ﬁauadu
+ = ’c;’)‘..l‘l.lizn’m.l
() = lufd (optional)
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1.1 VP%———e'V—be + Adj.

1
{9 is very much anzlogous to the dissociation
of a weak dibasic acid.

1,2 Yo' - -» V-he + Adv,

1
gy is in the compound ZnO.

1.3 Yp——-s V-ve + Nom,
1

l9u  is the heat added to the system.

1.4 VB s V=i + (Adv).

7 dips into the sclution to be titrated.
1.53&.-.: VP —> V-t. + Nom..
L%u check thne validity of. this second
approximation
1.5B. VP -—-——-'~>IVLV. + Nom.

LU have a simple physical interpretation..

T o IENT




1.6 VP ——=V-t + Nomy + Nomg

15! tells us the general behavior of another

state function.

1.7 VP- 3> V-t + Nowmy + No
' ] .
of - 2

o

198 assign oxygen an oxidation stat

1.8 VP 5 V-t + Nomy + hdj.
.
vl find it useiuwl.

1.9 VP——>L.V. + Adj.
¥
tm prove inaccurate,

1,40 VP ——— L.V, + Nom.

19 has become & 21incC ion_Zn++,
1,444, VP——> Passive aodqurzlupiuy S

] .
19y is dissolved in pure water.

. N 3
1.418, VP ——> Passive goquuylrzlumy 6
)
|y is given a positive sign.
1
- : . . = E
1,11g, VP —— Passive gagutlT lurn 7
\ .
L is assigned o definite iongitude.
1
o1 _
1.11D, VP ———» Passive zaquuulrzlum 7 + as + Nom.
. .
5y is treatecd as a seperate, distinct
PRENOMENOIL,
1 T .
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3.1 VP + Adverb,

L%i will be ggg;;gggl;y’drawing on the theory.
3,0 VB + prep + M¥p

Lﬁl involves interaction of these atoms in

sone specific woyS.

5,3 VP + infinitive .
t

iy wes designed to resolve a legicel conflict,
3.4 VP + present participle;
. X
lundlsanglusing s
2,5 VP + past participle.
o s ; 'Y
Lt anglueng L ay
z,6 VP + adverbial clause.

]
vy wust be found before its melecular

formula can be determined.
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vP = verp phrase

V—ﬁe = verb to be.

V-1 = intransitive verb.
V-1t = trensitive verb.
M.V, = middle wverb.

L.V, = linking wverb.

Ad] = adjective

Adv = adverb

Nomn. = nominal
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n Lwan
A d' L4
UNUIG FITHD | TDUGE
NP ———>D + H, 6,192 | 26.74
NP——> (D) d3 + H. 5,786 | 24.99
NP ——5 (D) (£dj )T + prep. + (D) (LdiIN. 5,199 | 22.45
NP ———> (D)W + I\I 1,754 | 7.58
NP —--—>u’1m’mtliu Factive Nominal 875 | 3.78
j that
NP ——> NP + which + VP 874 | 3.77
wWno oo
NP-v——ﬂ>gerundi;e Nominal 501 2.16
NP ——> (D) past participle + N, 454 | 1.96
WP — (D) (£idj)N + past participle. 383 [ 1.63
NP ——> (D) present ')ﬁrtlclplp + N. 280 | 1.20
T that T
which ‘
‘NP —> NP + whom - LyiNP + Vet 248 | 1.07
cmission of
LL lative pronoun |
NP ———Infinitive Nominal. 143 | 0.62
NP —= NP + when + sentence pattern. 140 | 0.60
NP — (D) (Adj)N + present participle. 91 { Q.39
NP ——> NP + where + sentence pattern. 70 0.3‘0‘
WP ——3> WP + whose + sentence pattern, 49 | 0.2
NP —— (D) (AGIW + Adj. phr. 42 | ¢.18
NP —— (D) (AdjIN + inf, phr. - active voice. 40 | Q.71
NP —= (D) (Adj)N + inf. pbhr, - passive iroj_ce., 23 | 0.10



v | v
e )
LR FIUD  TeURS
NF —— Action Nominal., 6 | 0.03
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I that 1

NF ——— NP + whic.h + VP . q .
Qho J

NP — > Gerundive Nominal.

NP——;u—-w>(D) past participle + N,

NP —— (D) (£dj)N + past participle,

HP ————— (D) present participle + N,

| that

which

NP ————>NP + ¢ vhon >+ NP + V=t

omission of

L relative pronouns.
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i Tae ph | 7ouaz
1. VP ————>V-be + «dj. 1,580 | 15.80
2. | VP ——>V-be + Ldv, 136 | 1.36
3 VP —— V-be + Hom. . 1,041 | 10,41
40 | VP ——> V-1 + (£dv.) 1,314 | 13.14
54, ] VP -—> V-1 + Hom. 3,664 | 36.64
5B, | VP ——> M.V + Hom. 241 | 2.24
6. VP —— V-t + Nom, + HNom, 57 1 Q.57
T Vp ——— V-t + 1‘-30;31 + 'Nom,' 61 0.06.
8o VP —— V-t + Nom + Adj. 9 i 0.09
9. { VP —— L.V + 4dj. 83 | 0.83
10. VP —— L.V + Nom. 27 | 0.27
11 A, | VP — Passive Voice ‘IJ’ENLLLﬁJ“j 54 1,792 |17.92
MB, | VP ——>Passive Voice ’L’ﬂ\]ll.‘lll_ﬁ“’il & 7 1 0.07
11C, { VP ———> Passive Volice ﬂ’a\umiﬁ'l 7 32 0.32
11D, | VP ——> Passive Voice m\mmﬁi 7 + as Nom. 8 | '0.08
7731 10,000 | 100
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Motqgbes 967991807 7 ol Slumpuung e

um:m 1 S &5 NomtV-be+tAd]j.
1) Our second assumption is satisfactory in this case.
2)  The sguccessive approximation method is inferior to
the exact solution.
3) It is-algebraically and arithmetically simpler,
4) The conditions for its validity are now clear.
5) This particular meterial balance gquation is only
valid for a pure solution of NaHCOa. |
6) We should be able to treat an eéuimolav mixture of
a weak acid.
7) The ionization of HgCI, is analogaus to the disso-
ciaticn of a dibasic acidL
8) The concentration of HgCI2 should be relatively
large and easy to estimate.
) This information is virtually never available.
10) The assignment of-~2 as the oxidation state of the

oxygen atom in Na was arbltrary.

uﬂﬂﬁ 2 S ——3 NomtV-bhetAdv.,

1

2)

)

This type of analysis is of practical value in a
number of field.
Molecule species are in major concentration.

The direction of the electron flow is from the

copper electrode to the zine electrode.

The reactants and products are in their standard

states,.



5)
6)

7}

8)

9)

lﬁi

<
S IRY
1}

2)

-3)

4)

5)
6)

7)

Our exclusive concern has been Qith situations.
The molecules are in a more disordered state than
in a crystalliné solid.

The liquid ani vapor at 1 atm pfessure are in
equilibrium.

The change is between standard states.

A train will be along sometime soon.

A11 substances are at l-m concentration.

3 S b Tom1+V—be+Noml

The second way to handle problems is to proceed by
successive approzimation te the correct answer.
The successive approximation procedure is the more
usefulﬁapproach. ,
The substance methyl amine is a weak base.

This answer is a sufficient approximation‘for most
purposes.

Hydrclysis is an aspect of acid-base equilibrium.
The onlv wav to be sure is to derive it following
the procedures.

Qur method is to neglect the {p?} contributed by

+he self-ionization of water.

8)

The most striking Ffeature of the titration curve is

the rapid change of PH in the vicinity of the equi-



9)
10)

o
SIATRY

5)
6)
7)

8)

11)

<
WUU%

1)
" 2)
3)

b}

(%]
Nt

oy S

valence point, ' ' ;
This is exactly (what the principle net reaction is).
The reason for this is (that chemical processes have

in common the act of proten transfer,)

= Nom.+ V-1 '+ {Adv)

We have argued before.

Two successive answers differ negligibly.

Any simple formula might fail to apply in a given
situation,

Its conjugate base tends to be strong.

Re-examination of the arguments led to the solution

‘cof this prokbklemn.

The concentration of the acid and anion changeg,
Wie can now proceed to simplify this expression,
An ammcnia complex dissociates in stages.

The zir e rod starts to dissolve,

A cell cperates under standard conditons.

5 A. S _mwwé.Noml+V—t+Nom2
We made two approximation in deriving it.

We did not know the accurate answer to the proeblem.
The cxact approach would require the solution of a
cubic or quartic equation.

Ixcess acetic acid represses the hydrolvsis..

Re-examination of the arguments will show {that color

- 87 -



6)
7)
8)
9)

10)

4
SRR

1)

2)

3)

5)

6)

7)

8)

10)

4
WLY®

1)

depends on the concentration of H30+.

The eye can detect changes in color.

We
We
We

We

oB

must find four equations.
are adding base to a solution of pure water.
have just outlined the calculations.

insist that we have only to decide arbitrarily.

S ——3 Nom,+MViNom,

. . +
The resulting solution therefore has an HSO con-

~¢entration of 10

-3y,

We have four unknowns.

We

Ea.

have a 0,1000 M solution of a pure acid.

(6.32) has a simple physical intefpretation,r

Thie reaction has an equilibrium constant equal to

_HQCO

|
3.

The fact has no particular importance.

We

have an equimclar mixture of a weak acid and a

waak base.

Chemical processes have in common the act of proton

transfer.

Chromium must have an oxidation number of +6.

S+ate functions have two very important properties.

2

Such a table gives us a quantitative comparison of

S ~ Nom

- 1

+V—t+Nom?+Nom3

the strengths of oxidizing and reducima agents.

w 88 pu =



2)

3)

4
5)
6)
7)

8)

9)

10)

o4
SYERNY

1)

2)

3)

4

- 8-~

The second law tells us the general behavior of
another state function called entropy.
All other experience tells us (this is not true)d,

. a
Measurement of the standard cell potentialA¢ can

L0
- give us AG for a reaction.

Measurement of the stardard cell potential can give
us the value oféﬁéiﬁx@ctly.

This quantity gives us a measure cf the intringic
stabilify of a substance with respect to chemical
change.

Tt tells us what the first assumption is.
Use of Eq. (4.2) then gives us At = ,Kf%2

Thus the study of ionic equilibria offers us a chance

to learn general principles while studying an impor-

.tantupractical application.

The stoichimetry of the ioniz ition reaction tells

P
Ac'

TN
us that LH;%OJ =

2 + Nom2

This application alone makes thermodynamics an

7TA S — Noml + V - £t + Ncm

immersely helpful subject to the chemist.
The fact (that it is difficult to weigh out ligquaid
selvents) makes molality an inconvenient unit for

common laboratory work.

In the case of Cl0 , we first assign oxygen an oxidation

state of =2,

This voltage makes the cathode of an electrolytic

cell an extremely powerful reducing agent.



“5) Trace impurity and electrical operation of the cell
itself make Fe'? NONZero. |
uuuﬁ 7B §_mu_§.Noml b V-t + Nom2'++ﬁdj._

1) The viscosity phenomenon makes the physical situation
clearer,

2) We find it useful to distinguish between ionic,
metallic, molecular and covalant nétwork solids.

3} We shall find it helpful to analyze the basis aspects
of electromagnetic waves. |

4) This makes‘it more difficult to move the diélocation
under an externally applied stress.

5) We can make the conclusions about the behavior éf
the barium sulfate system more valid by using fhe
graphical representation of the equilibrium states
of the systeﬁi

&) Therefore in subsequent chapters we shall’find it
helpful to abandon the B 0 notation. )

7) We shall find it useful to remember the quantitative
relation batween entropy and molecular conmplexity.

B) All illustration of this law will make its nmeaning
considerably clearer.

8) Experiments make the mass dependence of the average
molecular speed directly cbservable.

r .
HULE 5 S . HNom, + L.V + Adj.

1)

1

Most of the ammonium ion will remain unchanged,
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2) Their ratio remains constant.,

3) This éituation becomes slightly less favorable.
4) The material balance expression Eq.(6,39) becomes

invalid,

5) The variable voltage becomes greater than 1.16 volts.
&) ‘The cell voltoge becomes more positivé

7) This inférmation may seem limited |

8y DG Eecomes more negative,

9) The reagents become more dilute.
106). This voltage difference becomes steadily smaller.
umﬁﬁ 9 S ———zm 'Nom:f L.V. + Nomy

1) Eg. (6.27) becones E{ZO][_ﬁaj = Xa

[1A]°

2) Each zinc atom has bhecome a ﬁinc jon Zn''

3) Eq. (8.3) becomes w = Rex[&v.

L) It becomes [?aotlz = ¥a

[#]
) The charge balance equation becomes [ﬁ] = [@af]+
EN3oj - Kw
I R
) An integer ratio beccmes the ratio r.

7)

Nikel owxide becomes an electrical semiconductor.



8)

9)

10}

<
WUUW

1)

3)
4)
5)
6)
7)
8)
9)

10)

Eq. (4.4) becomes NT = Kb/( W2/Mw2f )
' Wy /Mg
CL " may become HCL (aq).

3
¥ + S .__{
Eq. (B6.41) becomes [;30:] — [ﬁCOSJ K2
[Heo7 | Xy

1ﬁAP S ———>Passive Voice ﬂaﬁuﬁuﬂiiiﬂﬁi BA
Hvdrolvsis constants are no% often tabulated,
Acetic acid can be produced by the hydrolysis of
the excess acetiecion.

Very little HOAc is produced.

The buffer solution 1is dilutéd.

These curves are drawn from calculations,

The value of {hsoyj is given by p = 2.87.

A chemical substance is oxidized.

The reaction is balanced chemically.

Thé sign of its half-cell potential is reversed.

The convention is being employéd,

J <
WU 195 S .- Passive Voice  28quibylrslumy 6

1)
2)
3)
4)

5)

]
Tts AT is givaen a positive sign.
h + ’ - -
ﬁki is given & negative sign.
— {3 o

Those are given negative half-cell voltages.

...92 -

Work done by the system is given a positive symbol W.

We has been given most of the accepted atomic weights.



| - e 9=
%ﬂﬂﬂﬁ 10C 'S ——> Passive Voice ﬂ@QHUUﬂiéiﬂﬁﬁ 7
1 Elecfrodes are left unchanged by the net cell reaction.
-2) The platinum metal itse2lf .is left unchanged.
3) One poihtfis asaigned a defindite longitude.
k) The standard hydrogen electrode is assigned a poten-
tial of exactly zero volts.
5) Heat adaed tc a system is assigned a pésitive symbol
q.
8) Any other state of the elements might have been
assigned zerc enthalpy.
7) Any sclution is called an ideal solution.
8) This fact ¢an be made the basis for a procedure,
9) Solutions are called azeotropes.
10) External conditicns such as pressure and tempera-

ture are kept constant.

4 . P o
Wuuwm 20p S > Passive Voice "j’j"a\j»LLunﬂj‘.:‘Iﬁﬁrm‘.‘-; 7

as + Mom

1), Acid-base squilibrium traditionally is treated as
a seperate, distirc. pheancmenon.

2) A pure solution of Ncho3 or any other acid salt.
can be regarded as an equimolar mixture of a weak
acid.

3) All half-reactions are written as reductions.

4) The value of[SEacan be accepted as a measure cof the
tendency ¢f zinc metal.

5) The substances used to specify the composition of



6)

7)

8)

3
10)

=
WU

1}
2)

3)

4)
5y
6)
7)
8)

9)

10).
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a solution are known..as componehtSa;

Compounds might be thought of as s&lutions.

The molality of a solution is defined as the number
of moles of soluté in 1,000 gh of solvent.

The temperature 1s defined as the freezing point of
a solution of a given concéntration.

Thé type of interaction is known as hydrogen bonding.
The gas is now regarded as a mixture of dimers and

menomers .

11A S ———"It" impersonal | SNIGTIE) ﬂﬂma}l 1

It is common tc call the substance.

It Should.be possible to seperate C;+ and Ba’ by
selective precipitation of the sulfates.

It is still useful.

It might be rather tedious to compute the oxidation
numbérs in benzaldehyde and benzoic acid.

It is possible to deposit at the cathode copper of
a purity of 89.98% |

I+ was natural to assign thesé quantities positive
symbols q and w.

It would be much easier to use the equation..

It is reasonable to require something.

It is simply more probable for the deck Tto end up
in the more distorted condition.

It is convenient to define a new function of state
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by the cquation,
< ) il <
Wun 118 8 —>"It" impersonal gaguuuls zlaan o
by t v
Tufils Ang luer A Lot |
4 <
WUT 110 §———> "Tt" impersonal  PRauLUAT SRR 3
1) It is a very compact way of storing chemical infor-
mation.
2) It is the external pressurc.
3) It iz a matter of common experience that.,...
4) It is the controlling. factor in a variaty of
géological and other natural phenomena.

) It ig the basic of inrumerable laborators anid

4

[
oo
[al
[
Ut
rt
3
rJ
I
|_l

processes.
5) It is an experimental fact that .icecececccccares
7) Tt is a quantitative demonstration thateeeeesons
8) It is a useful generalization to say that........
9) It is a matter of common practice among chemists
to let the name of the element stand for its most

common form.

¥ g
WUR 19D § o s TE" impersonal GRNMANSELURA
1) Tt follows that at a constant temperature, s (PVz nRT).

S " . 3 . 1 <
Lyuw 112 8 —> "It" imperscnal sRduupLT shuan: S

1} It shows how to make conclusicns or predictions

about specific changes.

4 - Voo
WU 117 8 e "ItP impersonal pRALMUTZLURAY 6

1) It shows us how to use the internal energy concept.
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Wuw. 11 S ——> "It" impersonal ﬂ@quyuﬂjﬁiyﬂm 7

» X
Loty anglusis v auu

. ,

o : . 4
oy 118, S ——> "I’ impersonal ﬂ@duﬂuﬂiiiﬁﬂm 8

L)
2)

3)

It seems logical t¢ rafer to all processes..
It may seem obvious.
Tt seems reasonable to take the cell potential as

a measure.

+ , < 4
BOUY 1118 S —— > "It" impemsonal ﬂﬂd&ﬂﬂﬂ?ﬁiﬂﬂm 9

1)
2)
3)
4)

5)

4
LY

1

3)
)
5)
6)
7)

8)

It might seem that..ccoveeccceeccans

From this answer it appears that ...eeceees
It would seem thatieeesecososncssasses

It appears then thatieeeeceesonseenss '

I‘t’ appears t]-latooocooooﬂl.!..'tl..-ll-

=
i1y 8 ——> "It" impersonal ﬂﬂdﬂﬂﬂﬁ?iiﬁﬂ% 10
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According, it has been decided to assign the hydrogen

gas-hydrogen icn half-reaction.

It can be simplified by using oxidation numbers
in the balancing process.

T+ is converted to a liquid that...eecesesrcesnes
It is found experimentally thale.cciescseccssooce
It has been found AT o s s soesasanaesssasossaseses
It was thought also that.ceeecaosccerecrscsasvcoce
It is generally accepted that.iceeevssceosecccons

It is admitted ‘tha,.tlcn-.u.l.lr.uo-.!.non,..oc--llct



w37 -

g) It is subjected to temperature and pressure.

.1.0) It is Obsel"ved -that"on-.o-l.lo._...cv.!l..'ln..-:l

Wy~ 124 8 ——> There + Y-be + MNom.
1) There is one morc point to be examined.
2} There are really only +wo Aifferent types of problems
é) There is more than one weak  acid or base in solution:,
4y There will be relatively few HCOE ions.
5) There is an egually large and important group of
reactions.
£) There are two oxygen atoms in the -2 state in benzoic
acid.
++

7) . There. must be an exactly cguivalent amount of Ce

present in solution.

87 There would be nothing to nresent us from repeating
the process and obtaining more energy. : ) )
9) There are cther more efficient procedures.

10) There ig ancther concentual matter.
i

wuy®m 1923 S 2 Thers + L.V + Nom.

1) There appeared only one way for water vapor to be

legss dense than OX¥ygen.

WUy 13 5 ___» Imperative
1) from Table(6.2) chcose an appfOpriate acid.
2) Give the concentration,

3) Consider the lonization of any weak acid HHA.
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4) TNow let us develop an exact expression for the con-
centration of HBOT in an arbitrary mixture of an acid
HA and its salt NaA. |

5) Calculate the solubility.produét of barium sulfate.

6) Indicate the approximations made.

7) Check the validity of all approximation,

8) TFind the concentrations of HSOT.

$) Be sure to justify ali approximations.

10) Refine the answer to within 5% of the exact value.

uuuﬁ'14 ' 8§ ——->Supposition.

1) Suppose we have a chemical process.

2) Suppose that the vapor from the previous example was
collected.

3) Suppose,for example, that the volume of the system
is measured.

4) Suppose, for example, the partial pressure of NO, in
equilibrium with NQOQ is foﬁnd to be 0.23 atm.

5 1,5 atm,

e

5) As a specific case, suppoese that Fo

) Suppose the solid phaseg were impure.,

7) Suppose we have a solution made up by adding CO.
moles of pure acetic acid to enough water to make

i pne.titérzofusalution.

8) Suppose now that a half-reaction is written.

g) Suppose that these curves are drawn from calculations.

16) Suppose we can see it from this example.
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wuuﬁ'15A S wm—> Obligatory Inversion.
1) ©Nc =~ did it attempt to describe systems.
2) Imagine, as did Einstein
3) So is the net reaction,
Lmuﬁ 158 S > Stylistic Inversion.
1) Were we to stop the analysis here.
2) Into 1.00 liter of a solution of 0.250 MHCL is
placed 0.800 mole of s0lid solution acetate.
é) Should this inequality not heold.
uuuﬁ 15! S- -e>8entence+8entencé Modifiers.
1) Accordingly, the half cell potential of the cupric
- ion wopper: reaction must be more positive than that
of the hydrégen-hydrogen gas'reaction.

2) Under ordinary atmospheric condit ion at sea level,
this heipht is in the neighborhood of 760 millimeters.

3) TFor elements having more than one isotope, the
atomic weipght is an average number.

.M) Due to the intrinsic differences in the molecular
structure of two liquids, these or anonther pair
of liquids do net axpand by exactly the game amount
fo a given ciiange in tennerature.

5) Consqquently, we wish to use a liquid to define
a temperature scale. |
§) Accordingly, we find it useful to digtinguish °

between ionic, metallic, molecular and network solid.
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7) To obtain a more detailed picture of gaseous behavior,
it might seem desirable to know the speed of each
molecule.

8) When multiplied by the ratio of weights of A and B
pabticles, aﬁ integer ratio beco@eu the ratio r.

9) Iqérder to calculate DS, a reversible path between
initial and final states must be found.

10) To answer +this, let us consider two different

states of a systemn.

muuﬁ 17 S ———3> Omission.
1) (A large number of reactions can be discussed
in the same language and) treated mathematically
by the same methods,
2) (Because there is a quantitative relationship
between the amount of carbon, hydrogen, and oxygen
in ethyl alecohol) and a similar relationship
between the amounts of hydrogen and oxygen in water.
3) (As) has been discussed earlier,
4) (The frequency of wall collisions is proportional
to molecular speed,) and hence inversely proportional
to the squareroct of molecular mass.
5) (These features are often selected intﬁitive]y,) or
sometimes on the basis of ma{hematical convenience.
§) (The gas is ideal) and the temperature constant.

7} (These more accurate eguations are naturally more
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compliicated mathematically,) and thus mere difficult
to use.

'8) (In Fig(2.21) a particular gas molecule has been
singled out) and its trajectory plotted.

'9) (A certain amount of the gas was withdrawn) and
found to occupy 1.52 cc at l-atm pressure.

10) (These oscillating e¢lectric and magnetic disturbances

are radiated) or propagated through spaces.

@Tmu"xqﬂ::‘Iu%ﬁue;auﬁ?lﬁﬁﬁummmu comordinators  (TufaiTan,

1) For an ideal gas the activity is numerically equal
to the pressure in atmostpheres, but for a nonideal
gas the activity must be calculated from the
sxperimentally determined equation of stafe.

2) However, relating activity to concentrations is
often a tedious task, and the accuracy gained by
uging activities is in many cases not worth the
extra effort.

3) Each ion in aqueous solution is hydrated, or
strongly attached to a number of water molecules}

%) Should this inequality not hold, we would have to

solve #q.(6.33) by a method cf successive
appr&ximation. |

5) This is an extremely important general idea, for
the gquantitative problems of chemistry are difficult.

6) The nitrogen atom must be assigned 5 electrons,
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7 less than its atomic number, and consequently it
has an oxidation state of +2.
7) We first assign oxygen an oxidation state of -2, and

then deduce the value for chlorine by rule 3.

8) Oxygen in the -2 state must appear in the products,
and since Qe are dealing with a basic solution.

8) Thus thermodynamics is not concerned with the rate,
nor does it attempt to describe systems,

10) This may not be a complete list of contributions to

the internal energy, and in fact we should add to

it the energy associated with the existence of the

nass of the system.

t v .
@Tfmmaﬁ?:T?Jﬂ%'mau%’fm“ﬁﬁuﬁmuun . subordinators |l§2
relative pronouns LﬁUﬁaL%ﬂM, ‘

1) When the internal energy of a system changes, some
‘df all of these contributing energies change.

2) 1If gases are produced during the reaction,zﬁ H’and

A E can be quite different.

3) 8ince H is a state funetion, A H for the conversion
of carbon to carbon dioxide is independent of the
reacticn path. |

4) We algebraically combine the chemical reactions
whose enthalpy'we know.

5) We can see from this example that the enthalpy of a

reaction can be calculated from the enthalpies of
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'

fofmation of reactants and products.

6) We have derived several relatiocns from the firét law
of thermodynamies which help us make efficieﬁt use
of calorimetric data.

7) Before we use this fact, we might remark {(that it
'is consistent with the zas-kinetic theory).

8) These two e%amples suggest how we might use the
second law to find the direction of spontaneous
changes,

9) By using this analysis, we can see why a deck of .
cards moves from an ordered macroscopic state to
a disordered state.

10) This occurs becausec the entropy or disorder of a
crystal is related to the amplitudes of vibration

of its atoms about their lattice points,

oyt S sl :ﬁw:wv].
1. wduy - Cpdy

The bracketed terms are equal to . H , and the
remaining terms:.can. . be .combined.
2. Cpd,

Finally, the rates of the decomposition reaction
and its reverse becomes equal, the pressure of carbon

dioxide remains constant, and the system has reached

ggquilibrium.



- 104

3. LIy deB

In the equilibrium~-constant expression, the
cpncentrations'of the reaction products, each raised to
a power equal to its stachicmetric coefficient in the
chemical reaction, a@ppear in the numerator, and the
concentrations of the reactants, each raised to the

appropriate power, appear in the denominator.

r

w, WU Ccpd >3

}
P

"q )
Tutids anglusns e
5. Ul Cpxq
THe equilibrium states lie on a rectangular hyperbola

which has the coordinate axes as asymtotoes.

6. WLY Cpx,

The concentrations whicn exist when chemical- system
reaches equilibrium reflect the intrinsic tendency of. the
atoms to exist either as reactant or product molecules.

7. WU  Cpx 3

Our assertion that the equilibrium state is the same
regardless of how it is approached presupposes that a
fixed number of atoms of each element per unit volume

are involved.
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8. Wiy L Cpx D> 3

As we continue the study of chemistry, we shall
find that the classification "acid~base reacticon" includes
a vast number of chemical changes, so that the principles

and practical points that we treat in the following

sections are of general use.

9. WUy del + Cpxl

We see that the cconcentration of zinc ion in solution
is only a small fraction of the original conc apn-vation,

and thus it is possible to carry out a quantitative

seperation in this manner.

10, LUU Cpdq * Cpx,

The firs*t of these concerned the nature of the proton
in aquecus solution, and the second had to do with the
fact that substances which did not contain hydroxyl ion

-ape capable of acting as bases.

11. }ﬂﬂ] :.del + Cpx3

As the C0. accumulates, its pressure increases, and

2
eventually reaction (5.2) begins to occur at a noticeable
rate, a rate which increases as the pressure of CO2
increases,

12, WUy del+Cpx>3

Referring to Fig. (8.5), we see that since /AH is

. ] S op W
independent of path,[&H1=ZlH+AH s, where H( is the .
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erthalpy change assoclated with changing the temperature
of the reactants at ccenstant pressure from Tlto TZ’
§§§”A ﬁ€ is the enthalpy change which results £pom
changing the température of the products from T2 to Tl
at a constant pressure.
13. de2+Cpxl

It seems reasonable to take the cell potential
as a measure of the‘chemical driving force of the re-
action, for when the cell is opposed by a numerically
greater electromotive force, the spontaneous cell re-
action is reversed, and anr"electrolysis" ocours.
4.y de2+Cpx2 .

When [}H? is positive, the compound 1is energically
less-étable than its elements, and when ﬁEHﬁDis nega-
tive, the compound has lower energy and is mora stable
than ité elements. ‘

15. wuy de2+Cpx3

The systen will.proceed to equilibrium by follow-
ing a path whose slope is -1, and whose direction 1s
determined by whether the initial concentration 1s
greater or it is less than K.

16. Wiy Cpd,+Cpi>3 |

In order to avoid deciding which should be used,
we first use oxidation numbers to decide how many
electrons must appear, then use charge balance to de-

cide where and how much 0i1i must be used, and finally
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complete the balancing by adding H,C where reguired

2

by atom conversion principle.

17. Wy de3+Cpxl '

The failure has been so well documents that it is

accepted as a general truth and expressed as the law
of conservation of energy : energy may be neither
created nor destroyed , only transferred or changed
‘from one form to another.
18, wuy Cpd;+Cpx,

It is true that as V or T increases, the available

volume in phase space increases, the number of micro-

2

states of the system increases, our lack of knowledge

2
of the detailed microstate incrzases; and the entropy
of the system increases,
lS.!lmU de3+Cpx3

Once it is fecognized that in the oxidation each

zine atom has lost two eletrons and has become a zincg

. o .
ioen Zn , and that the same change occurs then it seems

logical to refer to all processes in which zinc loses
2lectrons as oxidations.
20, Wuw de3+c1>><>3 _
by . s
Ladfs anglusing 1 Laui
21. Wuu l‘!de‘>3+(?pxl i v
lutis ngluens veesm

22, Wyy Cpq>3+Cpx2
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The color of the soluticn will depend on the con-
centration of 11130+:9 for if [E3Of] is large, and the
solution will be red, but if [Faoy] is small, and the

solution will be yellow.

13

23. U de>3+Cpx3

lﬂl ] qv
Tutius angluss v vasis

24, Wi Cpd>3+Cpx>3
[

1uuﬂsnn£ﬂumﬁ?Wmeu

W?ﬂﬂﬁﬁﬁﬁﬁngUUﬁﬁﬁﬂ
<4
1. Uﬁhﬁﬂﬂlﬁuﬁﬁuﬁuﬂdﬂﬂﬁﬂﬁ?ﬂ? ﬂi@ﬂauﬂﬁ

1.1 NP — . (D) +(Adj)+ N,
1;1:1 NP . D+ N

D) the thzorv. .
2)  thesir extensions.
P  +he situation.
W) ths origin.
8) its acceptance.
6:) the fact,
7) this la-.
&) the principle
" 8) one conizoture.
10 the tongue.
1.1.2,. iNP ————aa(D)Adj + N
1) a logical conflict,
2) chenical bﬁhav1or.

3) +the Grecian atom,

- %08 =
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4} invisible atoms. |
5) a definite composition.
8) the unshakable faith.
7} an atomic picture,
8) an active philosophy.
9) +the molecular formula.

10) his atomic thecry.

i.1.3 NP —> (D) present participle +N.
1) an unyielding mass.

2) - the combining law.

3) the reacting weights.

4) the combining volumes.

5) a growing body.

8) a containing vessel.

7) an enlightening contract.

8) reacting gases.

9) reacting volumes.

10) the combining ratio. -

i.1.4 NP — > (D) past participle + N.

1) such distinguishedlmen.

2) the repeated failure. .
3) a given compound.

4) the observed behavior.

5) more varied si%uation.

) undiscovered elements.
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7) a unified explanation.
L

8) assumed formula,

9) defined standard.

10) a fixed wvolume,.

1.1.5 NP 3y (D) 'N+N,
1} the enzyme molecules,
- 2) so0lid compounds.,
3) lattice vancancies,
%) the weight composition.
5) transition metals.
6) a water molecule.
7) one oxidation state.
8) compound formation.
3) the protein structure.

10) integer relationship.

1.2 NP ——3 (D) (Adj)IN+Ad].

1.2.1 NP —— (D) (AdjiIdN+Adj. phrase.

1) a theory remarkable for the detailed accuracy.
2) the crude experimental data available to him.
3) the direction perpendicular to the wall.

4) their densities relative to ﬁydrogen 2as.,

5) the term propertional to a.

€) the true volume available for molecular motion.

7) something so small and inanimate.

8) the compounds of oxygen available to us.
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9) potassium relative to o0=15,993,
10) the weights of the elements necessary to synthesize
a certain amount of the compound.
1.2.2 NP_*_Mé_(D)(Adj)N + present participle.
1) their atoms slashing at the tongue.
2) particles moving in chaos.
3) postulates concerning the nature of afoms.
4) compounds involving atoms in small whole number
ratios.
5) the problem conffonting the chemists of the early
nineteenth century.
6) the other oxygen containing gases.
7) +the new proportion involving this time,
8) the fraction moving along o.
9) a molecule traveling toward a wall.
10) our argument demonstrating the consistency of the
atomic theory.
1.2.3 NP — > (D)(Ad]IN + past participle.
1) work pﬁblished in the early 18G0's.
2) the approach taken by Dalton.
3) the factﬁP used in the previous paragraph.
4) some definite value fixed by the atomic weights.
5) the case examined by Gay-Lussac.
€) any theory not bhased on-the atomic concepf.
7) compounds composed of simple discrete molecules.
8) the volumes of ammonia consumed in these two

reactions.
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9) a validity determined by the accuracy of the experiment.
10) Beparticles selected in this way. |
1.2.4 NP ——> (D)(Adj)N + infinitive phrase - active.
1) the ability to relate and explain an accumulation of
observation, |
2) +their tendency to combine in the ratio of small whole
numbers.
3) the ions to follow cireular tr;jectories.
4) the ability to measure and express the number of
mclecules, | |
5) any direct attempt to count the enormcus number of
atoms.
6) the recombination of atoms to form molecules.
7) the ability to use it.
8) the ability to proceed in an orderly fashion through
an involved problem,
9) an attempt to find a unified explanation of a number
'of experimental laws. |
10} the gas to be distinguishablie.
1.2.5 NP Q—-—}(D)(Adj)N + infinitive phrase - paﬁsivé.
1) the fluid to be transmitted in a direetion perpendicuiar
te that of the motion.
2) ancther condition to be met.
3) the experiment *o be done.
4} he empirical relation to be assumed.

5) the diffracted radiation tc be cbserved,



6)

7)
8)
9)

10)

1)
2)
3)
1)
5)
6) -
7)
8)
9)

10)

1.4
1)
2)
3)

y)
6)

7)

the researchers to be encouraged to continue their

. efforts.

a process to be carried out at constant pressure.
the thermodynamic functions te be deepened.
a compound to be formed.

+he important decision to ha expressed,

NP ———3 (D)(AdJIN + prep. + (D)(AdjIN.

our whole understanding of chemical phenomena.
the experimental basis for the atomic theory.
the suspension of small particles.

the compositicn by weight of a given compound,
sites in the crytdl'lattice.

such variation in atomic composition.

one oxygen atom for every copper atom.

the difference in density.

the molecular weights of the compounds.

the variation in composition.

NP ——> infinitive nominals.

to set an equation based on atom conservation.
to refer to a fixed number of particles.

to measure out some multiple or fracticn of
Avogadro's number of particles.

to describe z reaction qualitively.

to illustrate procedure,

to relke use of the fact that copper atoms are

conserved,

- 113 =
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8) to effect the desired calculation.
9) +to relate the properties of matter.

10) +to find the original weight of the KC10,

1.5 NP .y gerundive nominals,

1) destroying the protein structure.

2) . existing experiments,

3) considering the importance of the law of definite
proporticns to the development of the atomic theory.

4) having more than one isotope.

§) affecting the chemical properties.

6) depending on the source of the elements.

7) creating charge neutrality in the crystal.

8) solving for n.

9) determining both atomic weights and molecule formulas-

10) depending on the preparation of the crystal.

1.6 NP — action nominals,

1) an understanding cf gasecus behavior,

2) the readings each of thermometers,

3) a through understanding of the gas law.

4) an understanding of viscosity..

5} the breaﬁing of covalent bonds.

6) a through understanding of the relation
between number of moles, weight and

molecular weight.
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2. wwramiurmweuwmyeyls luauwy  relative clause

2.1 NP ——> NP + which }

1)

2)

3)

)

5)

6)

7

8)

9)

10)

that

N who
things which are real.
the number of people who will die in the same
period, )
an atomic picture which is not at all
detailed.
the conjectures which arose.,
particles that differed only slightly from one

another.

auestions which stimulate the constant

‘refinement of the modern atomic theory.

questions which led to the abandonment

of atomism.

the demonstration- that divers experimental
data can be summerized by a limited

set of generalization on the behavior of
matter.

a set of postulates which emphasized weight.

questions which still concern us.
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2.2

1)
2)
3)

)

55
6)
7)
8)
9}

10)

1)

2)
3)

4)

51}

that

which

- 116 .-

NP ——3 NP + ﬁ whom : &4. NP + Vet

omission of

.

relative pronoun

ened et

gas density measurement which we illustrate next.
a difficult process which we %ill not attempt.
the properties in which we are interested.

a consequence of the Van der Waals forces

that we discussed in Chapter 2.

the pfocedure that‘Moseley used,

a velocity that we shall call C.

the success he shared with them.

the reason theyv are used.

the a-gument we have just outlineqd,

the reason gas pressure increases with increasing

temperature,.

NP ———> NP + why + sentencé pattern
the reason why the_étationary plate feels a force,
the reason why nonstoichiometry is so common in
transition metal compounds.
the reason why the double-slit interference

phenomenon oCCurs.

the reason why this lattice is described as cubic,

the reason why acetic acid is considered

a typical weak acid.
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2,4 NP ——> NP + when + éentence pattern
1) the system when one mole of sclid sublimes is
known as the enthal;y.
2 good electrical conductors when they are melted.
3) the amount of ﬁeat absorbed when one mole of liquid
evaporates.,
L) the syétem when one mole of solid sublimes is known
as the enthalpy.
5) +the vapor pressure of component 1 when it iz pure.
6) the same concentrations of all reagents when all
apparent net reaction ceases.
7) the system when Co, is evolved from CaCO3
8) the products of a reaction when the system 1s
at equilibrium,
9) carbon dioxide when evaporates.
10) a half-cell potential £% of zero volts, when
‘the reactants and products are in their standard

states.

2.5 NP ——> NP + where + sentence pattern.

1) a solution where.excess acetic acid represses the
hydrosis,

2) the systems where protonic materials are not involved.

3) situations where all reactants and products Dbehave
like ideal gases.

4) +the region of the diagram where there is only one

phase.
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5) +the lines AE and BE, where two phases are present

in equilibrium,.

(6]
A

the pqints wherg,these rays intersect the screen.
7) the same room where thé mercury thermc meter read
exactly 25 degrees.
' 8) liquids and gases, where the arrangements of the
partioles‘are random and disonrdered,
8) TFig. (?.22)9 where the motion of one "hard-sphere"
\melecule relative to its fellows 1s represented.

10) the wall area where the hole is.

2.6 NP 3 NP + whose + sentence pattern.
1) a collision cylinder wheose cross-sectional area is.ﬁQZ.

2) a microscopic picture whose central feature is the

chaotic motion of independent molecules.

3) identical structureless points whose only feature
igs the ability to scatter xX-rays.

4) an oxide wﬂose formula is CdO. .

5) many substances whose atomic arrangement
can be pictured as a result of ﬁacking together
identical sphefes.

6) spheres whose centers lie at the apiceé of a
regular octahedron.

7)  vertical lines whose location is set by the crystal
lattice.-

8) a weighed amount of a solvent whose-boiling-point
elevation constant is known.
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10)

1)

2)

3)

4

5)

6)

7)

8}

9)

a fixed constant whose value depends on the
temperature.
a path whose direction is determined by

the initial concentration ratio.

ad : "
uﬁNﬁﬁMLﬁu. Factive Nominals.

Now let us analyze what happens in each

beaker more carely.

One might ask how the term "oxidation"

became generalized so as to apply to reactions.
The study of ionic equilibria demonstrates how

approximation can ease the business of solving

problems.

Equation (6.,37) is what we would have obtained

if we had treated the mixture of H CO and
it We oL g MEHQQ?

as a 8imple buffer Zclufich,

This is exactly what we would have obtained if

w2 hal_ gEdrTediwith the expression.

An example of how a mixture of weak acids

is treated mathematically.

This is what Eq. (5.6) says will happen.

We might ask why some are able to overcome

these forces and jeave the liquid

spentaneously.

This is why the microcrystalline structure

of 4 metal can be revealed by etching.
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10)

ar § o =
ATEUIINT YNIRLLLNTINT

1.
13

2)

8}

10D

1)
23

3)

1)
5)

6)

- 120 =

The important fact here is that the

jprqurtiéhality confitantiis the same for all

aSeSo

VP .y V.be + Adj

is not exact.

is as large as 4% of Co.

15 satisfactory this case.

nust be weak.

is inferior tc the exact solution via the gradratic equation.
will be red.

is sensitive to change of PH only in 100-fold range

+
£ H30i

o concentration.

is useful in Balancing the equations of oxidation~reduction
reaction.

should be able to generate a voltage by a concentration
difference alone;

is proportional to the preduct of v and37R2

YP e 3 Vabe + Adv. .

are within 5% of the exact values.

is from the copper electrode to the zinc electrode,

is at a height h. above the surfa of the
earth,.

are in equilibrium with each other.
is'between iiquid solvent at'a mole.

must be at a crystal lattice pnoint,



7)

8)
3)
10)

1}
2}

4)

5)
6)
7)
8)

9)

102

1)
2)
3)
4)
5)

)

are in a more disordered state than in a

crystalline solid,
will be in the form of reactants.
is in each message.

is down.

VP ——3> V-be + Nom,

iz several percents.

is to use the accurate relation in the. equilibrium

constant,

is a quadratic equation.

is tc proceed by successive approximation to the

correct answer,

is a sufficient approximation for most purposes.

is a moderately weak acid.

are a conjugate acid-base pair,

is to dertermine the amount of an acid.

is an oxidation-re:« u.tion prccess.

is that of electrolysis.

> V=1 + (Adv)

VP
"arise naturally.

can ionigz» in two or more ways.
had started with the expression,
exists at equilibrium.

will break down.

will remain as the ion.
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7)
8)
9)
10)

SA.
1)

2)

3)
u)
5)

6)

7)

8)

10)

5B,
1)
2)
3)
4)
5)

6)

led to the solution of this problem,
tend to keep the concentration of Hgb+ constant,
are flosing from the zinc rol to the copper rod,

continues as long as the electrical connection.

yvp — vt + Nom

check the wvalidity of our assﬁmptions.

decduce the condition for the validity of our
approximate exprassion for H30+

know the accurate answer to the problem,

require the sclution of a'cubic or quartiec equation.
make use of approximations very similar to those.
shall find the concentrationof’H30+.in equilibi ium.
with a pure solution.

repress the disscciation of the acid.

will show that a solution has remavkable and

useful properties.

gives a list of common indicators and the ranges.

must find four eguations.

VP ey M.V + Nom

have four unknowns.

have a 10,1000 ¥ solution of pure acid.
have a simble phvsical interpretation.
has an equilibrium cconstant.

has no particular importance.

have an equimolar mixture of a weak acid

and a weak base.:
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2)

4)
5)

6)

1)

1)

2}

have in common the act of proton transfer,

has an oxidation state of + 2.

has greater tendency to proceed as written.

has a simple physical interpretation.

vP —_— vt o+ Nom1 + Nom2

*

give us a quantitative comparison of the strengths

of oxidizing and reducing agents.,

tells us the gererasl behavior of another,
state function called entrcpy.

tells us (this is not true).

. A 0 .

give us 4G for a reacticn, ;

. L 0 . .
glve us the value of Aa directly,

gives us. a measure of the intrinsic
stability of a substance with respect to
chemical change.

tells us what the first assumption i1s.

/
gives us A :}cfx?

ffers us a chance to lzarn general

o)

=3
]
| et
o

nciples while studying an important

practical application.

A 1 z
tells us that‘HqO = [§Ac1

VP ——> V=t + Nom. + Noml

makes thermodynamice an immersely helpful subiect

to the chemist,
makes molality an inconvenient unit for

commeon laboratory.
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3)

4)

5)
6

1)

2}

3}

)

5)

6)

8)

assign oxygen an oxildation state of ~2

makes the cathode of an electrolytic cell

an extremely powerful reducing agent,

make Fe'° nonzero.

make molality & convenient unit for

common laboratory work,

VP +—p V-t + Nom + Adi.

makes the phvsical situation clearer,

find it helpful toc analyze the basis aspects:
of electromagnetic waves.

makes it more difficult to move the
dislocation under an externally applied stress.
can make the conclusions about the

behavior of the barium sulfate system

more valid by using the graphical
representation of the equilibrium states

of the system,

find it useful to distinguish between

ioaic, metallic, molécular and covalent
network solids.

find it helpful to abandon the H30+ nctation.
find it useful to remember the

quantitative prelation between entropy

and molecular comPl ecity,

will make its meaning considerably

clearer,
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9)

1
2)
3}

)

6).

7)
8)
9)
10)

D)

10)

make the mass dependence of the
average molecular speed directly

oks ervablu.

P> L.Y. + Adj

will remain unchanged.

remains constant,

becomes slightly leés favorable.
becomes invalid,

becomes greater than 1.10 volts,
becomes more positive,

may seem limited,

hecomes more nepative,

become more dilute.

becomes steadily smaller.

VD.____> L.¥V. %+ Nom,
becomes [ ] [\Ia ~ Ka
THAYY

. ++
nas become a Zinc ion Zn .
becomes W "'Pexﬂv.
Ejl2
ecomes = Xa
becomes [_j = da] Lff\w K
(F509
hecomes the rato r. .
ecomes an e7eotr‘ﬁal sémiconductor,

beéomea A T = Kb ( 2/Mw )

ma: bscome HC1 (aq).
H,0%7° Fic‘o‘—1 K
hecomes !EB T ~ ‘“’3J o2

“LF’C?E:‘] Ky



11A.
1)
2)

'3)

4)

6)
7)

8)

9)
103

11B,
1)
2)
3)
%)

5)

11cC.
1)
2)
3)

4)

&
VP — > Passive voice TRILULN S5A
can be made in the determinator of Eq.(€.20)

are drawn from calculations.

are not often tabulated.

can.be calculated most easilv.

was foundwith & PH meter to be 4,82,

mist be accompanied by'thé gain of electrons,
1s dérived from the nece-gity to decribe the

changes brought about by oxidation-redu:tion.

‘ve:.ctions.

must be produced in the half-reaction
as written,
are needed on the ‘left-hand side.

is balanced chemically,

Yp —> Passive Voice ﬂﬂunUé 5
is-given a positive sign. h

TT o

o
s

is given a negative s5i

are given negative half-cell voltages,

frudt

('-.
is given a positive symboli w

has been given most of the accepted atemic weights,

s ; 4
VP - Fagsive Volce 999tuyyn 7
are left unchanged by the net cell reaction,

is left unchanged.

is assigned a potential of exactlyv zero vo2lts,

is assigned a positive symbol q.

X ifs -
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5) is ascigned a definite longitude.

6) might have been assigned zero enthalpy.

7) is called an ideal solution,
8) can be made the basis for a procedure.
9)  are called azeotrcpes.

10) are Lept constant,.

11D, VP ——— Fassive Vopice ﬁaaunué 7 + as + Nom.
1) is treated as =z seperate, distinct
phenomenon.
2) can be regarded as an cquimolar —_—
mixture of a weak'acid.
3) are written as reductions.
4) can be accepted as a measure of
the +endency of zinc netal.
5) are known as components.
6) might be thought of a« solutions.
7) is defined as the number of moles
of solute in 1,000 gm of soclvent.
8) is defined as the fraezing pcint of
a golution of a given concentration.
9) is known as hydrogen .bonding.” ..
10} is now regarded as a mivture of divers

and monomers.
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1)
2)
3)
)
5)
6)
7)
8)
9)
10)

1)

2)
3)
1)

5)
6)
7)
8)
9)
10

Adverb. :
continually
briéfly
experimentally
noticeably. |
necessarily
frequently
really
merely
easily

entirely

Preposition + Noun,
with respect *to beth its role in the development
of the atomic theocry.

in some specific way.

without even more seriocus conjecture.

within the rather large experimental

uncertainty of the early chemical analysis.

in a variety of simple whcle numbers.
in equal volumes.

in the limit of very low pressure,
for various substances.

about relative members of molecules,

in equal volumes.

-1

2

8 .-
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3. Infinitive

1} to resclve a logical conflict,

2) to advance an argument,

3) to account for all of a growing body
of experimental fa.cts.

4) to give compounds of definite, known
composition.

5) +tc compute mclecular weights.

—r
t
Q

calculate to volume V2 of a gas
-undar the arbitrary conditions.

7} teo diffuse through another porous barrier.

w
o

to represent the behavior of gases over

wide ranges of pressure and temperature.

10}, to hold.

4, VYerb phrase + present participle.
ld‘ . Isi/
Tutids anglusir tau
S;f Verb phrase + past particinple.

by VY
Lutis g lues 1 Lau
6. Adverbial Clause
1) The law of definite proportions had been established

s

~experimentally before Dalton published his atomic

theory‘in 1807.
2) The accurate determination of the relatiwe abundance

of the isotopes of an element is necessdry hefore its

chemical weight can be calculated.



3)

W)

5)

&)
7)

8)

9)
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The molecular weight of compound must be found before

its molecular formula can be determined.

A sample of an oxide of iron weigshing 1.60 was neated

4 "

in a stream of hydrogen gas until it was completely

i

converted to 1,12 gm of matallic iron.

. R

ALl gases behave the same when they are subjected

to a given change in tempcrature.

The difference diminish as the pressure is lowered.

The distribution of speeds change as the gas

temperature is raised.

An approximation to more accurate equation of state

must be used when gases are at high pressures and

low temperature.

The conductivity does not rise abruptly when the

substance is melted.

A chemical substance is oxidized when it loses

’

alectrons.
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