@ () HY is m-“hmj aud. The Magom s hawee

D o ) s bt dd not shovony H-D

molewdw. so, ald ke H—;t mole pude had splitup
jajo Ims, which a g_'bf__v? aoud o add do

(b) of the hoo vemmning acids, HX ol Hz,
HX shows 6 HX molewlts, & 2 HY, 4k 2 X!
Hz shaws 5 HZ molewdy, 3 H*  ,d 3 2!

so HX sputsup less thn HZ,  #d is theyefoe a .
weaky acd. X Frewiale acd, has 7 ot Ka valie.|

" (e) [HX will have He haghet pH.]

| <7 3 solu S dre audac , So alt 3 will have pH L7,
] but HX IS #he ltao) Acidac. 1Hhaa e ftwto! /4’“”1&:5,
<0 will have tle haghest pH ([ e mpstnacha? pH/ the pH
clostt s 7!)

@ Whi'ch m‘ﬂﬁrﬂrn Shows a soluhm rf NaF?
| Sme HE 1s & weak add, [~ willbe a/p/euu:/j basie,
F! + Hio &2 HF =+ o#"
Lluoade /s o wealk base; the abe i dotomt g0+ Cnpletioe

| $o He Soluhm wmld totnin  Na* sms, F-lipn, HE moltwlts,
| ol DM 1Mas  (ad HRO) .

 Soluhon A dotnt ok i+ wly shows Na+! F=! butno HF, OH~

 Soluhm B Avemt wov/(,- 11 shows ay= F-! oH, putno HE.
acc fo Shihrety, the solutim shedd have one HF fortvty e OK;

Svluhon C 5 ¥ dots have s - '
r Wﬂu / Nﬂ_-f/ E I/ OH/MHF-
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‘ Toni . '
(1) Nf‘fq'“ : NHq“‘"”zOZ? NHj"‘HJDﬂ [ O3 l'smmﬂ

| | Chapi 16

(@) Find the conjupids base of €ach
(e Covijuda R LZZ Is shat farma afth_ the aud Aoty an H*' /p

(‘) HIO_; g HI@ + ”20 = H30+' + IOJ-I

oec +-£ HL O3

P
LNHJ is muvy boec if NHy*’j

;wo-ﬁrm.: m‘m
(b) Fird CM) aud of cach [%‘&““;f‘;;b H* [protim )

m‘)n)

l HapO, is the Cotjug

(l;) o* 0% + H,0 2 QH-I + O~
7
. ] O™ Is the cmj}ya,tl atdrf 0%
(i) HzPOH" : H, POq“ - \_]-z_o ;_9 HZ'POq + OH"'
_ R S
3 o audl ot Heily

(a) give +he Comjigale pase of ach
(i) HCoon — \VHCOO"

u
r~g-1x

W wort > [
(b) 31\16%& C(m]v.jqn ocid r@axm

() Soy™* > RSOy

(D CrsNvy —> |CHaNH"]

H ﬂ

! o
n—-C—N-H H—C
I [
M n h

:~Z-1

+l
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ID Ponsted ocad, base s LS, and C.pud C- base s RHS

+ -l >
)  NMy .t CNgy & HCNM”-f N H; 2a5)
acud booe cmjaﬁﬂ Com|. base
(4]

) (N + Ho = (CHdaNH™ + OH”
baae aud c. acd C.base
(c) HCooH + PO, 3 == HCOO" + HPDY®
| aud booe _ Conjbase v ac
(0) HC20,”"" (“hydoge oxalal im") Ts amplipatic
Ryn wWhart it acks a0 an aad towad Ho
{RGoy! + Wo 22 Gos> + H0™
Caur;hnj w0 aud siace i doatts a potnn /0
Rxn Whet it pels 69 a base towed tho
(Hgos' + Mo == HpCaw ~+ oM™
Qa-c-hbg @h base swce i 'Mc.c,ah‘m H* /pro‘l*'__'l-

b

) The conjugalt AGd rE HGOG 1S M2 (04
e conj. ouse of GO 1s B G20y

35502 ’
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@F) 4 ecket sl @t 1) hao =700,
Than is heatd fo ™ 5p°C "a-dn‘ 15 heat ,fH ‘}0663
Do s méan [H] s now > [ok~]

No. Neutnld meams that _EH-I'JH [OH’J.
M/newr 25°C, K,y = Dgdropr]= [.0=10™
S0 fr newtal soluhmo ot 2s°C,  x2 = [0 |07

x= [H*]= Lok = 1.0 x10"7m
SopH= -log (LOKIOT) = 7.0 of 75

Assuming i+1s ShIl pute tep ot SO, 1+ wiu .Shllbc
‘neutdl; [HY] ad [oHT] will be e7

bt since K hoo a logtr volue at 5D°C [H"'jovl L'oH]
WI” ith be }Mj}\ﬂf 50°C ﬂm 4/'25‘( .

instead et 1.O510TM,
5o Koz [HJDon)= Qabpe0)* = 5.5 =107 (mz) at SOIC
) €) leulakt ] od clamn@ o0 0uidue [bant [neuchel
for & Solwhdn Tnveldth “Con] is 100 % gredtn Hun CH*]
Cow3= CH*10100)  (gvead
T+ 3Con] = 1O x107™  cassuming 25°C)
e ICH*1000) = 1.0 x107" |
Celz= Lo xi07* o] =(o1071) = Lome?M |
The soluhmn js @_’Sune Con] > CH*T

@) c) Cob adoXn Cou]) ad clasil, ® acdac /bamc [ novihal
| £ ut] s 1000% g thon [ot) ina Ssluhmm,

Cut] = 1000 - [on]

L

Cwdlowd = Loxio™ Lo (Lowi0™) (32715 TM
loco-ConICute] = 1010 TS Solution s [ aaidlc]
Cow}*= (.OxI0 gmee [H+] > [oft]

=Tops.
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By what fact> d ’ [H+] 'Chﬁﬂ}&/é
, 10 o0& (H*] change, I'f the h :
@) ta) 2.00 ujits Cb) o.soau‘?:‘ls.’ plt Cnags

Cit]= 107" o CJgns | JOTP A
CHY] jnitiad ©jppHinitint
Crtly | om(pe- PHO) :
CH*];
5o (a) if the pr  Change 2.60 pls, [] will chaage by
afochr 1 10%99 4 100 (L. xo"").

16 bW incess®r 2 poits, (re] will Jecrcaae'bya, ,
fach bR 160, ol i pH deoreases z pts; (H will mcﬂ@:fggg“d'
(b) v F PH C OS0 W‘H’S, rﬂ"j wll LWjC bﬂ A .
fachy et JpoS° . 3.2
(¥35(is m nexrpase) =
w) . Con) pH  POH  Jeidut o Boac 7
@ ?.leo-SM L3 ’!Q-le 242 11.88 M‘M(

.8%105M g x1p"°M 456 .44 Adidutc Gven Velup
%LQ.: £1009M UgxjobM $.25 595 _ Bamc ol andyglinad,
5.0%10"9 208pPM £30 570 _dasic wale

: : bclaw‘2
Cwh7s xi03m > pH=-109 (35>10%°M) = 21249
Pb“__-t_., 1400 - PR= 00— 2.1249 = . 751 au'dic Sme
(on)= yp~Po= o7 = 1333507 M joed=tod

check trr)(on) = (Fs x107) (1.3%3= 1072) = 1.oxI0™ v

(ow)= 3.bx107M

pblt= ~l0g (3.6 107'°) = q 4437

[Em I4-"pOH= 14- Q.HY3TF = 45553
pt] 10 “PA:= ,0%5563 z 2333 »0°SM

PK? S‘.’ZS CH N lo-g'zs = 5625;,04,\4 |
pott= 4-ph= 14 -¥.25 = 535 CHY] 2 Con-]
(on)? o= 10°37° = (FFEXI0CM  So iFiS basic

pou= 530 Cow)> 107 = 1 995x)0" ‘M
PH:‘» Iy-5.70 = ¢.%o0 '

Ch)z \o %% = 5o12001M
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(b) eshamate p +£ a solufron I£ CH*]=.0006 M

D s o the paving pase !

) 1€ NaOk s added +o Hz0, how will [ou] ol pH chatge 2
IE NaoK is added, [Nat] ad foH7] will increase.
(H*] = Ku/tom] so a0 [onT inceacy (HT willdepess
pH = = 1ogCHT) So au CHY] decresats, pH will 1ntreast.

0006 M Is be 10"% ad 1073, s0 tre pH
will be  Somewhd \Adwem_ Y ad 3 . maybe abmd
3.3 Sice 0006 ISClosv to |p-3 tha 10792

( cabinlated pH = -log (0006) = 322 )

(c) IfpH= 5.2, eshmak, tencaleulatt, [H7] ad [OH]

[+l = 107F= (072

i pH =5, [H*]=1w0"°% =lLox10"% ,
bt "pH it IS kzh" thon 5, so LH*] will be a bif
lourt-than hOXIO™S .. maghe 6o F x107€ 7

(Aeband = CH7]= 10°5% = 6(3) =10- M )
poH = 1H-pH = §&

So Con-]= 107%F so abitlagy Han [%)071
maybe 2 10717 |

(Actwal = Con] = )82 = 158107 > 201074 )

) pH actendd blook is 740 colewlate [H+], [our)

Kw = 24 %107 at 37°C (bedy J&vr) ] and pOH_
CH*J:,O?Kz 10_1'40 = 3.q8’_0?X[dgM > lfﬂf]:q_Ox,O—W

rOH—]é kw/CB'"] . Z'qﬁ,v'73.Q§;ﬁo'?M = 6.0295‘2«/0’7M
\ Con-3 = 6.0 x;O'*lC\j

F0H=403 Cou-) = —log [6.0275‘><!O"’)
= 624y > | poH=6.22]

—_
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@(a)\ﬂ‘\dba's%m;@_u__? -
A sty acid S a Compoud thed Spls up [ “Aissoiaty”)
100% irto W™ rew and  Conjwgait bast anioms whon
Aissplved in Hz0.

(5) Whatis Cd*] ina 0500 M soluhmef HCQL? |
. HQ \s a S‘]W".j aud, So fesEEA HU il SPU’LWD info HY |
ad ™' Towo ‘°°°/';, so ¥ ond LI will each be 0SOOM, |

¢¢) Whichof Yhase ( UF, 1CL, BB, HT) 1S /ave shmg  acids, -
Hct, HBr, o HI ove streng auds>'  HF is nol. (HFsaweakatid)
(ot sty acids include HNO3, HC103, HC10y, HoSOy .. 1he 1STH m‘p

@C&cdw& pH of €ach Shmg acut soln.
(4) €5 *)10*M HB ‘ .
Che) = (B TSNO2U. pHe-lgg( F5XI07)= ESQ.O?

(b) 1529 HNO3 in 575 mL spln.
tmole |  OHVASIMHY

(529 WN03 ) 230108 3) = 0.04195) MHNOs ™S5 oy a5/ oy
05751 pr=-log(.onas)) =[1.377 |
(c) 500 wL 7£0.250 M HCIOy dluted 40 50.0 mL
MVi=MzV2  (0.20MX6.00mL)= M;(50.0mL)

‘ 2 (nt)=>.0I50M
= 01S0 C

pr= ~10g Cn¥)= -log(.02s0) =} 1.602 |
(A) Asdla make l‘ry “ YA “10.0mL 100 WHRY v/ 20.0mL# .Zp0MHCL
Assume volumb ot gdditve, So sl V = 30.0mL

moplés ™o

Pelald
(.0100 L) 100 ) + (ozooL)(. 200 ";‘-”),_ (.00100 + .00400 Imolwra 1
» 03001 .03%00 L

Cad]= .oosoomele - .16 M pH=-log(.67) J0.778 |

.0300 L

%{ﬁ
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) 1 th
Clenlatt Cox’] od pH. o {&ﬂzj e

(a) \5 »\103M Sr(ov), = Co¥) = 2(15¥|o‘3u) lao*lOBM-k

pOH= “og(30x|63) = 2.52. pH= 1U-poH= 14-2.52. -|H.L@"l

(b) 2.250 § LiOH in 250. omL of seln.

(2.250 4 Lion) [ Lmole | /.,[1',,*37 , 3755
| (0‘2500") S ]L‘on-f] = 0.3753 M|
pOH=-log (.3758]) = Q415032

g e N _ H— [3.995(%) -
(Kw= l.,OlHO""' ot 25°C ) P = 13.995(2) — zsosz
(= 1298050 wr250) © A= s

) 1.00 mL of 0175 M NaoH diluked to 200 L

MN,= MgV My = MY, - (135 M)(L.oowt ) opmmL)
vz (z.001)

=) 875 %10°° M NaoH |

pOHW’Oﬁ (375%x107%) = H.p51919 pH = 13.995(7) - 405

| pH = 9.933 |

(cl) Asola fymed by nddms 5.00m) 05 M KoH
+o p;Ome - 45 JD"ZM Efl{gﬂg_

- assumt volumio o8 addihve So il V= 20.0mL.,
mo) 000525 mola ¥/
(ooseoL ) (.lps T ) = 0. 000525 molas KoM 3 " pooszs mole OH~!

, . . .001425 mole (A
L0I50L)(95*107* mel ) = . 001125 mole (Cafoit ,/’
[ ! £) )2\),'00%’90«0‘: oH-
Con)= (000525 +.00B50 ol O~ _ 0,16875 M —|.169 M |

(. ©200L)

pOH= -log (le¥IS) = 0.77275¢
PH= 12.995F - (335956 = [13223 |

3

2=
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Calandalt Concia i Calon)y if pH= 1005
CrHt)= 107PH= 1p7°% = §.9/25%I107"M
C'H"JFDH'J = K= Lol <107
Con) = Kw . LOIXIDZ - 0 000113324 M

rn*J (%.9125=10™)

(o.ooon;;zy mvon’) [ Imole Calohy) = 0.000056662M
L Z rucle OH- /

10.00005?1\4 Caloh),

(gd]: Wrile chumical eqn ond Ky €3 presSipA..
Do ¢ach bl : o W/ HY 09 product,

once w| Hz0™ oo product.
(6) HBrds = HBrOy 22 Wiyv B0l Kor OB
(1RO, )]

HBrOZ(aq)'* uzoa) &= H’ CM)+ chk caq) [
\a = Cr30"] [ BrO7 )
(b) CyHsCoOH ——D@:\&J

CzHS'COOH(MD P H*('M)-ar C:LHSCOD,M)

C'Z HSCOOK 109)"" HzOu) 2 H3o"', + CZHS'COO(M)
W= CHYCGHso?] Ka— [ra0*]CCa Hs(:ooJ
C C2HsCeOH] C C2HsCo0H)

(51) Lachc aad  CHaCH(oH) COOH has me adduc lnjol:o en..
C o OI0 M soln hay pH > 2. 44, cmﬁmlm Ka.. J
“lachle

CHSCHIOH)C00H,, &= HYppy + CHSCHIONCOO) < im®

(.10 -.00%631 )M L00%3) M - 003631 M

[n)= 107" = 003631 M S
By shldomeby, T = Dlacia¥e Tei)

Ka = CTH¥]TCHCHOHCOOT] - (003631 (.00%3)) - .0001 36193
CCH;cHoucoon (l0-.0033)
| Ka = 14107 |

n’

H\.
| H~ \ /d\of
i
H

Wil
X

35502
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@ 0100 M chiooacehc acd (CRCHLOOH) 35 1L.0% ionized.

hnd [ cecHzCoo7], CHY), ['(;QCHZCW'S ssh, od Ka.

[.IOD M) (.noﬁ 0,0” M .-Ci'...,cr/-gxé,l'i
_ | | 2 C
(‘.QCH,,COOHM) e H‘*}mar CchzCOO;;,) 7 &
I .100M ‘ =0 M 0'M
A~ M | +.0lM . +.0NM
E .os9M . . o.0NM 0.0l M

Cetcriztoon] = 089 M| | = Ceecky00 =011 M |

Ko= [H{][UCHZ(OO:'] = [‘D”)z—}l.’-lx'lo'3j
CeecM(oOH]  (0§9) ~

A O
) ¥a o beazon aud, CHsCOOR, rs 6.3x10° L L H
Fid o], CGHs00T], CeyHstoon] e
at e9m if [achal aUd tmcn is 050 M
Cl,Hsf‘oo;gh)e—i HYag + QH;(OQZ; )
050 -x X X
Ka = [H*] CCeHs(ODT] 63x)p5= X% -
(Ce Hs COOH] . 050~% &— assume x L.050
X2 __ 63%x)0°? |
2080 - — X=.0013148 »

= 61.37‘10—5

050-001770 § — x=.00I#43
X2 = 63807 5 x = .001744
w [Hyp] . 050-.00R74 8

{
| Cwed = Ceetistood = x= .00 M)

TCC(, HUsCOoH] = 050 - %= ,050~,00/744 = O.04§ M}

—
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Aspirin = accfyl&bcyl:c aud o
H CqH304 /Cq HsOy C—'O—'H’
Ka= 3.3x)p™ @25°% ]:/,j[ i
—C—H
Pind pH rf & Soln o= 3

[Hspiin]= (1 9) fmbless) . o.0thz03)M

Ka= (Mleattzoi'] . x2__ - 3307

2 x 500 my aslomn -b»#lda' mnfo 250 mlL H,0
So we hawe 1000»\9 aspifin ia 250 ml

p.25 L
HCaH0y =2 H* + (CqH30y,"
0222 X X X

- (HG H304] 0222 X
‘fv ASSUmM ing ¥ &£,0222
__l(::--c 33*104 7 —> x:'OOZ?Oéj

a W"
. So e %M?“da
X =330 quadefl o
,0222- 002106 O SUCCLOPVT

Ny aﬁ;wx:mdwu

% = 001536

aAn: X— w0015 4%

" x = oozsb‘?

(n*l= x=.00t547 M
pH=~10g (.001547) = 2.5‘7402

nasi

L real lSF—mH\e‘ETDO
(ritnggalyst | S 20




. I Chaph 3
@ b hum ;:Jd"m Cat*/ H' = CaH, ' '
(a) Rxn v/ HeO

L(aHZ('Q + 2 Nzoll) —_—> Cd[b”)z(M) + 2 HZ_(,)

{ le = ]
D (hswgt)( Lo, )( ik lolts )/ uzossty) < | TeTT g GH]

) fnd pH it 64D 9 (adz, »dJSSch o make |.0L Sdln
/o.qo Je (aHz) ”"o_le" _ ) / Imole Galokr), \ — 0.0095021 moly

42.095§9 Imole A, / Calok),
(-0095021my Ca!DH)Z)/ 2mple O ) = 019004 molas O~
Imole Calok),

w::-moldw
oy ) g oms et
= PKu- port= 13.995SF-L7211S = 12.274S )

@) Vet the calot), Con am// A¢ ¢ (oUssslved)
| Kg%rf Otawh)zz— 55‘&0 ‘ZR 1fon]%* @ egm

Rsp = [?a*ﬂfDH] /0095021:-,))/." .

S N /N 8

GSP - 3"/ )‘[0 @SF £ K.S‘ So fhe (4/0}7)2_
— wilf LCALQ Fo dsssvlve

?) Volu ceupred b, 450 ¢ H,,
¢ Collected CbVF,HzD s awm{ AF 25°C, Py = FH4S Mk

H’Wnb PHz + VPHZp ; //oblldup );‘WB

o = Pom = VPno = FHSmMmMy - 2376 mmHg - 72129 maty
luso g iy )/ Imole | _ 223236 moles Hy |
/ =g Z)_ / 201589 - *
V= Nuy RT _ (223236 mie) (0821 5200 ) (298 K) _ 52357
F %21.24
i 25 ™)

| Ve = 5% Lijs |

35502 )



N:FC=5-5%=0
Both DotS hwes- have one l O ‘Fc= 6-_521
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| | Chagie )¢
hydmxglamz\?\e (abase) t5 NHO0H | :
o® . H
hd

o

(a) The conjugate acd s WZOH“/ NHzoH"' | HoNHs"
(b) Which ajom in NHOH agests e puwim whew NHy0H

octs aoa base ? o ' ,

Sice i-i's an amie, it wodd be the Nitogen that

aleegh He poton ] H¥ , siice the lomepanr OF c- o1
?«t:% o Hhaots Au thy&. . P '

ce) Etpltu:n Wl"_‘j the N makw a beHe popton acceRWM
the O (since they both have aF leodt'one Lore pacy),
wse Lewdis Dets and -meaﬂckcg;c te answe.

16 e N oaccpts the HY 1f the O alcepis the H'
\ -l
o N T =
‘ C IPIR WP T P T
~ A | TO
ﬂ/ l Q : | g » s
| H B ) | -
- bng e~ \ _ [ Bof Yalone ¢ the
Formal thage '-‘--[ f:*:ﬁnfu“ (n!a':m o ( ahm "aum"‘;hmmolzdz)
H : FC= [-| =0 : l - A.sguﬁ't, each a#nawud—(
N2 FC*5-4% the -1 lone pauis,
© ‘FC=6-6<

I
o BE2 holf #he e~ in bwds o Huptaton
|
1

armwitha Fomul chage of *1. “
OXygen is mo/e e\cakmaszh\fcﬂm hitbogea (3.5 vs 3.0)
So Oxygen Shoatd not Ly element with the positive -ﬁi’mlmr?a
So he left chuctwe 8 beHe; which shawsthat te
N's lme pair [ e N acctpkd the H™
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K, ae:ﬁfasm e7wvhtn, aLD‘}S‘f?uo}ua
£ basc, mol cm;ujw auwd

(a) propylamine -

C3HzNH, + H,02> GHyNHy"' + Ok

"\r‘ r\‘ IH H +]
C
‘0 : n /\ h
H I\ n H
K, = [csteNHs"]Con
CGHNHe ]

(b) MOnohjmym Phogpwlh |
HPO "2+ o 2 H“sz’ -+ e}ﬁ' k szPOI;IJ[OHJ

-

.

(c) b(n?oaf? ll;n )

Cbﬂgc

Qe

: 0
1

.0 -2 X
.O 3 | | = o
P\ / P\ ,H
: /\ H\o._/’ =
A .r ‘ = ot :Q.' -4

A\

'+ Hio > CGMsCOOH + On™

1 -l Yok

2\'0'/‘)‘
@ “~ beazoic aud

K, = C ¢ HsCooH ] lot]
CC(,H;COO’]




| N o chas 220 equatss Chaple- |6
@ Writt the K, 4x,omss;'mﬁv ) CH3),NH  b) CO5™* c) CHO!

(&) dmethylaaa Crs), NH .
I : "
| CHs), NH+ Heo, & O 4 CH5, NS, Ky > COHI TCH) N,
(b) carbamite I, (os™* [eHy),NH]
CO3* + Hz0, &> OH™ ~ H(Oy! K, = L’oH'_]E;tf_%ﬂ
(¢) formakr isn., CHOZ' Ceordd
?2 ?5 cHﬁg-' + H0 = OH™ + HCHD, K_:, s ['DH-J[.H CUO]
R [ CHOLH) CeHos]

(2 Ha0z)

e aedt Kz 18I0 ( Hcoon) :
@ CENE | N formac au‘d/mcmnoté aud
Hypochivoue acid (How) Kaz 3021078 @

| | oy &
(o i) s« shonge oo O
i Ir\,y pe ch) erows a wd. Acehte aq‘d haa

aMikv Ko Value,

|a’) hypochionte i ‘s a stongr base thar ocetatt i

| Siawe aceHc add U the Shonge dud, (b g atr base
| will be weaker fhan ot ot dHhy acd.

im Ky (GVae?) = Kuw = oo™t (5 X070

{ | KalHC2H30;) 1.8 x10°% Ky i acetnte o

| K (C£07) = Kw - Loxl0™ | =

| KalHOCD)  30%0°8 33=107
@ Kb"* NH:}’ Ioleoé K rf- k Pbb\'\lﬁvl.‘k-'n\v
22 Ky ot NHgoH = L1 X108 T -

E (hﬁmxﬁn@hc) '

(a) \}me‘n [NHj b 5 the shmge bt , Since 1} haothe Wa'ghe Ko Value,

(b

s NOH ™! )5;: a Sij(/ ‘A{A'd ‘”:“4- NHH-‘.-‘ Sl'nce NH3 /s a S'hmfr
-. mm\b zf:i,rabmmomms cmjujm auvd will be weake tha

| 4 ael . e —

;(c) K, o NHH = S Lox |07 -"\E'é”o_w Ko 7 NH" ‘
“ T Gny)  L8xD* |

Coob poNonst = Kw = "O"'O’: ) \W* Ka ot VNDE™
ORI
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Codeine CigHy NO3  fweaak base)

pH LA 5.0%/073M solution 15 9.95.
walaﬂ K, and PK" of- codeme.

C:?Hz:N03( Hz <’T? CISHZINO.;}Z:;) ’*OH'c'a,)
: o

I
-8’.‘7120/0’5"4‘ * $.9/125907m §.9125%10
.0049101 TALSxI0S1  £.9/125%075F

Kp= CCigHaNOsH"I[0K"]

CagHaNOs]
H= 4.95 Ky - f“‘““""’;

P (.0044109
poH = 14-pH = )4-9.95= H.05 ¥
Con]= |070% = §.9)25 %1075 M ] (p = 1.6 %10 7
: (Le135%10®)
FK*‘ =-log CY‘,) =-log (| L£135%I07)

ﬂ,kb,.. 579

'S
e

|

M
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() (@) ctutatr prrt 010 M NaBro (1)
| 'RV'MA,’MD‘ D, K, ¥ HBco [hypo}mmauaau'd) I;S' 2._5"‘}0?7

K, (Bro) = Ko___ . LOXID™ _ 40xp7
KalHBrO) 2.5%109

Bro®! + Hzo = HBrO +OH!

0.10 =X X x
K, = CHpBoJ[oH7] X% _ 40x)0°
e g r—

| Caor'J l S~— asSume XL 010
‘(C) A MiXxhare (S R '+-D*ID"
. 010 M NaNO, +0.20 M a(NOZ), 0
| v ' a’ = -4 = -1
| CNav]= 0.0 M Ccavt)= 0.20 M %= 6.32) * 107 M = Coir] |
[No] = o10Mm Cvos]= owoM | por=—logl 632x)0™) = 3.19(%5%)
TFH= Iy —poH = lo.?gJ
ol [Ng,] 2 0.J0M~DHOM= 0SOM

Lorkup Ka ~# HNOy & 4S xip=1

o Kt NO&l= Ko . 2.2(z2)x 107"

| 458104
sz-’ e “20 q_'? HN&Q + OH‘. Kb"ﬁ_ = Z-Z{ZZ)X}D‘“
Y/ X X 50 =X

ass, x LLD50
X+ 2a2(2)xo7M

| . oS0
t ¢ i I'/’\L
| (Note: T amignocing %= Con-)= 3.3(33)%10""M
j[ Na+' wd (o™t [ons, Sinie ..EQH= 54§
- Thod TA catims are [ prt= 1dpont= g.52 ]

2654 Hnly nev had )



T B  Claphe b
@ b) Cabculah pH o 4 soluhin of 0.025 M NapS

Ka, ¥ H, 8 = Asx)p8
| Ky L H S = 1 =071

Kw - K - I»OD"ID’M: [ =10

Kort -2 = KalHS) KazrbHa S | xj0™4

5

Sine Ky s S lorge, S cs.sr#-v"‘alﬁ, a S*vnj bpoe ; el asdtiang

S-? H = ol . & that HS Nsn 9ot
+ Hza0 & HS OH *"SSt’ﬂfl'dl!j-}-nc;Z.fghh'm_

| % .035M Nags — [Nat]= .0F70M -

| ™ [s-2)=,035M

| I# Has mn goesto compleh, . O3S M OH™ Will beproduced,
| otz -log [.035) = Lyp | pr= Juy-po = 1254 |

{ HS?' comid achull accepl anothe H*, Jacrcamng [OH]),
but it hao A Kbr# Kw = 1.1 ¥p~F, Se will nol ’acreaee
: : Sx0-8
OH~ 2nowh v won ?.b,ql-o;f, Since wet mly have 2.SF)

Cobcndatt pHH 4 spluhon « (CLO4S M CHa(OONGK
(c) Rt t { . 0S5 M @H::;CDO)Z‘BA.}

| OYSM (HaloONa / NalzH30;
- [vat]= o4S M, [Ctao] = 0.04SM

0.055 M (cHy(00),80./ BalCaH30y);

- [Ba"]= 0.055 M, [CiHy0]= 0.1 M
ot [CoH30,] = 045 + 0.0l = 0)5(5) M

| L.LO x1p=Y . ¢ -0
| - Kw = — - 55[56)*]0
- K (GaM0y]) a(HGHy0,)  8%10°% |

C2H3Og,"" Hzo = OH™+ H’C'LH}D_Z
v 195 ~X * x

X2 __. 5566k |p°'° X

| X2 55560107y s rond] - 2.2(7%)N0),
S5~ e

pOH=-log (9.2 746x10%) = 503

—

oS BS (G pH> 1d-poH={ g9}
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16.86 An unknown salt is eithet KBr, NH,Cl, KCN, or K,CO,.
. If 20.100 M solution of the salt is neutral, what is the identify of the salt? KB r ‘j f 3'0)

Explam Classify each salt as acidic, basic, or neutral as part of your explana 0

(KL+ Fon is notaadic o basic ; TA (ons are neuimé)

Br s neutal Sinte s the cm)qu‘( brae £ ashM/au'a! (1Br)
5 KB s newked. ———

CN-l o CO5* ace bagic Smce thty w< The c:mjwymlc basey
rﬁ Weak aeds, sq KCN and Kz CO3 av€ basic,

Ny is 4_o'd.4'c Sinte Fis a/gojdwc ’';m OMfWAMj H‘""

(ard icthe Con Mea.ad i a Weale hase, N**a)
A~ s Mu— Since (s The (on) has l#ﬁ\&'hﬂﬂ acd SON’.-(;LZC[SCIJ(

b. One of the salts should have been acidic. Calculate the pH of the one that is acidic, still using
a concentration of 0.100 M.

~10

- KVJ = ID*ID
N, (¢ Kiof NH,*' = —4—7 '55x’0
—= ! Ketnty)  1.€xI0°°

S +/
N”l’ (ag) caq) N H3m¢)
» 100 =X x X

- \0
lom [widinws] |, 2 = 520

ft\)\-h{"] DD =X (::.M“j 2SF )
SSUe x L& 0.100
o~
~10
Y 5‘?, x |10 I
O —
100

v = M5 xI0°M = [H7)

pH = «on(?.l«lY&lD’b} "'E’_Zj

(2sF)



__ 1} L Chapirlo

-' how dotsthe auds shength ot aa ox aud deptnd m
(a) +he elechontyahvidy (EN) r\Q ceatvad ﬂ'hm" |

() the humberf non T protaated 0xygeas m %em::lﬂa-l:.”

| AS the EN picrease, acd stengh 1A Crebods. i
b the numbe ot oxygens (nifias, acid Strengih /”C""Mt"-’

s H

A
} +he Mmwoc EN 1hisis, od the

| mur¢ leygm_r 4 Haohed, More the i
l [4+=0 bond in+te aud (i@ Pplar:z—fd a w by A i
‘ e Hydmgen. as that happtas,” +he H be comdo I¢ss a Hmete

h He resFof the aud, aulmwchmyh, shick o Hhe
§- lonepmi o1 A ntob wa le wde, Favidg

[ Fhe awd o fom & pap*! rea!

@ Sclect the shonger base outrt Cach puin.
(The Shonge an awd, the weakey tle Cavy‘ujm‘-t buae!)

(1) Beo™! (10"

Thiot st Com HBo ool HCIO. Since CI is m o EanmBr
HClo :S—eﬁ* :,Haulo beShong e than HBO.
' Bro~! wawtd b¢ 4 shongl buoe Fhan UD Scna Bro-!

IS%{CWJ ba.uhe ﬂWfdkb“ Qa ud, ;
(b) geo? o Rely” .i

Hﬁfvz EkMd L}( MV( aClu"C '}1‘\0’\ HBrO S‘n‘a HB(OI M,MNC OXJJM.
So l B(’O.l {SKMA I’( G4 s-h'ony,- bm +han Bf'O -l

|

[(c) HPoy* o Hz Poy!

7

(o] bace od H, Poy’

ik ko a Ky o 6251078

( Kaz rf H3PDy

This (HPo™?) will be the

- Shenge bage. TF isthe Cov) boa -
awialy aug, sowill X moc buac.

{
(this makes sensc Sma i+ 1S mort N:ga ma«yed)
so mowt “afyachw? o H™ ins / mcﬂwdﬂb soletpt! a pvﬂ'"‘)

&cmj.bmr“- HaPDy , volerh hao 4 Ko, of 'DD%S /ka.)
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106) Calewditt pH if 250 G Liy0 used o make 1500 L Sokn (+/ Hz0)

(2509 Li;0)( Imele
29, 834 N | ‘ & mole Liz0
"9/ = .055776 M e ol

(1.s00L)

Liy0 154dibasie® Sinee 1 mele Liz0 produces
2molea- LioH acc 1o

Li,0 + Hpo —> 2 LioH

(or 0% + Hi0—> 2 OH™)

(0‘55?76 MLiz0) (Zmple LioH ) . 1155 M LioH

Imole Liyp
/)

(Lit] =.s5m, Con]=.55m

- poH=-10g (.HESM) = 0.95152
PH= pKuw —pOHt = | 3,9957 -. 95252 =130432
| pPH=13.043 |
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