Recitation Worksheet 12 — Exam 4 Review

Name: MyID:
Key
d
Instructions:
1. This recitation worksheet is for the exam 4 review.
2. You do not need to submit it to GradeScope.
3. The answer key has been posted with this worksheet to eLC.
4. The recitation session in the exam week (Apr 17-20) js still mandatory. The attendance will be

recorded.

1. What structural features of a molecule may affect the pKa of an acid?

E A. Electronegativity
B. The strength of the bond to the acidic hydrogen
C. Inductive effect
D. Resonance destabilization
(E)All the above

2. Which of the following acidity relationships is true?

. H28O03>H2SO04 —~ | qo. < H
B H2PO4 > HPO4% 28% SHaSoy (% of Oxysen )

— Hy
C. HF > HCIOs % Shee B nesagive Chorg,
D. H2COs > HNOs

Hord #0 Temove H'T)

My Qo <
E. None of these N0y CnN IS more 2|ectronegoding
tan )

3. Which acid of the set has the strongest conjugate base?

524 Neoker dae ocld —  Stonser Con. pase
A c H283 —>  Shwiur odd
D. HClI O1x Behseer CAy & Hag
C) Size °f S > Shwop @

HaS Sronser A, CHy

4. Which of the following acids will be the strongest?

A (A)H,S0,  B)HSO, C) H,SO, D)H,Se0,  E)HSO,
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5. For which of the pairs of acids is the stronger acid listed first? (Select all that apply).

A@or HCI D>l (s

ACD B.HForHBr  Rr>
C(HCIO3 or HBrOs .| more eloctongsitve thon Br

Dor HOSOCHs

6. Which of the following acids will be the strongest? \ \ O \

1 . CHsOH II.CHsSH  1ll. CHsPH, \P \ S \

‘f\%(pm.aweawi“ W. '
! O%dcu,.ug CLizo_,r)) Aoyt iom¥Tat) - (O ths 22 £>0

16 Ll thrpTe2 Lty

7. Predict which one is the stronger acid of each of the following pairs of acids? - CHBSH ot
Jromy ok au'd
W Poy A. HzSi0z0r HPOs —= H3POy hag  more Oxysons. P iy more @y > S
Ha Coy B. H.COs0or H:BOs — ¢ more Q\RC*&‘omgo{Hﬂ on B. C hos bisher
Oxidodon NuMber  tinay, a.
Hoclo C. HOCIO or HOBr

S woclo — hat e OXy sang
™~ ] nore 2lechen negodive ey B

8. Arrange the following binary compounds in order of increasing acid strength.

|.H2Te 1. HI 1. H2S HoTe ond 8

N Sron weo\[w*
HTe & 4y i Sjee. of Tx

T more elechonesadyve e, T S0
So e 8 Shoner e WL Te

I <1<

2 > Size of S

SINN
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9. Rank these molecules in terms of decreasing basicity (strongest to weakest base):

B o negotive Chorse more owallably 40 3ap, o
%‘9 /\@Z ?YO(f-\r)q
<0 0 ~"OH
a4
| elethron arngyy g .
W viggatve
A 1>1>1 Chome poaome
B. I>1l>1 (oW becanse
Otrer * O ofom
C. >1>1  iphdowe electons ,
D [>l> (oo el Bosic Stenst, (C sair, yt)
' % Cotion < ;
(ED N> 151l ~ Newtel < anjon e
S%ongqgﬂ\
2 Ao gAs

10. Which of these species is probably the weakest acid?

@ >B HsPO4 AC.OQ f"l" hS/\'\r) C onale ! 3
C. H2P04' N

iD. HPO4* R Gnfon < Newtn| < Cotion
E. HNOs T

N

rieoean Strenseg,

IHisher tirg N2Botve Charge

Hpodé9

mMoTe (g o prodons .

So  hordur Jo tempve KT
WZOKXRr  Hhon ) pokD

C‘_
11. Given the following acids and Ka values:
HCIO4 HOAc HCN HF
= 1 x 107 1.76 x 10° 4,93 x 10710 3.53x 10~
Shrongegy- '
What is the order of increasing base strength?
A. CN-, F-, OAc-, ClO4~ Shronger Qud —= W& Conjugaye
b
B. CN-, OAc, F-, CIOs e

C. CN-, CIO4, F, OAc™

Helo, ~ Ston -
et ~—»  clo
D. CIO+, OAc-, CN-, F- * N 3 Ry

N Con. Bage

R _ _ HCN ~ Wean —

E. CIO47, F~, OAc, CN Feg

OC O47, F~, OAC, ( ccin o ey Sk rongegt
Con, Bage

clog « F<0acz ¢
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strvrg aud fats S () “9olE 2w’ O kot
@.’A solution is prepared by dissolving 0.32 mol of CH3CH2NH3Cl in 1.00 L of 1.5 M CH3CH2NH2. If 10. mL of
0.11 M HCl is added to this solution, the pH of the solution will slightly because the HClI reacts with
the present in the solution.

Strovg acd 15 added v butfer. Sty owid react
A. Increase, CH3CH2NH3+ ) -
c with the tveak hase , ond 31/\411\7“{:3 deoreara

B. Increase, CH;CH,NH,

@ Decrease, CH;CH,NH, ‘U‘f\ﬂ PH OT sol/wl’“\\m

D. Decrease, CH;CH,N H3+

‘_'_ —
13. Wask o i o, HOU ~+ Fho & Hio' T ocl
Identify the false statement regardmg a solution that contains 0.20 moles of hypochlorous acid. V\/% O\MJ)
Neomy + Hwt © N +2-h0  Docrepn  CHIT). sh
A. Adding NaOH will increase the dissociation o HOCI and’ decrease [H
C HA + e D 0t xaT Taweme TH) . shift &
B. Adding HCI will decrease the dissociation of HOCI and decrease [OCI] 77
Ngod = NI + ou” Tereae TOO7), shitt '€  deweay dissodatim, omd daurense I
C. Addlng NaOCI will increase the dissociation of the original HOCI, and will increase [H*]
Notd S Nt “u" . Lewenw Z,N{*)WY ) hiw w q;ﬂoot on  ex i likrivm D'I' Hoc)

D. Adding NaCl will not affect either the dissociation of the original HOCI or the solution pH

14.What volume of 0.80 M HCI will be required to titrate 36.2 grams of NaBrO to the equivalence point?

c A. 150 mL Nagro —s Nol 4+ pro
36-2 9
B. 308 mL — . 0-304. mo
ll%~8<:; © 304_'")0'\ \
@381 mL
D. 258 mL ~ B
m Hel 4 Bmo —5  pwewo + cl mv = 0-304 mo)

» 3 N ,
E. None of the above’ ' 204 ™| 030 4 o) v, = 0304 mo)

5 €0 n = 881 m)]

15.To 60.0 mL of a solution that contains 0.80 M NaF and 0.80 M HF was added 20.0 mL of 0.40 M HCI.

tvm Yeathy W bhang N
Calculate the moles of HF and the concentration of HF after addition. > wid with ek d
[n w“'“‘j reactow?t

- - _
A A. 0.056 moles, 0.70 M WW\Q\TM‘F = 040 X 50.0x7g00 = A M§ mwlg. HL\ . '\M‘ = HEF ~+ th
0.056 moles, 0.03 M el §f ~F =08 xbooxfon = 00U me 2(00R0) 0048 ooug
S— 0\)%0 "0«\)%0 m\)\’go —&-o.agll

0.048 moles, 0.60 M e bt = QX200 X = 000D ol 2 TR L 00R0

0.040 moles, 0.67 M U Vi SR PO
' reonctiov =
o o} RF - oton o~ 20)mLx oot

m o o

none are correct.
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16.TRIS {(HOCH2)3CNH2} is one of the most common buffers used in biochemistry. A solution is prepared by

adding enough TRIS and 12 M HCl(aq) to give_1.00 L of solution with [TRIS] = 0.30 M and [TRISH*] = 0.60 M.
What is the pH of this buffered system if the is 5.92? base aeud
A. 5.92 pH o i
C | B 62 Ll (Bony) - e 4 e 0o _ 49
c.zs P J tad) = O J ow l

Y
D. 8.08 pleos 1l ~Ply=le0~592= 359

17. All of the following solutions would be considered buffers except
& A. CH3COOH/CH3COO'. ‘0 L ~woited
. n watawy  Lvéa (%"
B. NaCl/Hcl,” 4wry aud flor wwtiay veak (n pae

aai /bwm pair.

C. H,PO,/HPO,2".

D. HPO,27/PO,3".

18.These pictures represent solutions that contain a weak acid HA (pKa = 5.0) and its sodium salt NaA.
Unshaded spheres represent H atoms and shaded spheres represent A- ions. (Na*, H30*, OH", and
solvent H,O molecules have been omitted for clarity.)

. @HA @A‘

\
o ol||® eo|l® @l @@
. °@ Q’@@
@ ojlo o||® ®|©@~®
M. - @ _ @ @
 otpion Ba L DA A GHA AT 4HA 4R
Which solution has the greatest buffer capacity? — =
A. (1) |/ ~
D B. (2) ot A omd A
C. 3) > greatest hetier oty

D. (4)
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Soetiry »itw boarc PH A
20. Which titration curve corresponds to an initial pH of 10.7 and an equivalence point at pH = 4.5?

D A. A strong acid to which strong base is added ot @«IWW[M ows_ [’)H Jl o g

B. A strong base to which strong acid is added (., in st s auiic (Lek o),
. = "‘71/“1
C. A weak acid to which strong acid is added ~ $». \oa‘(vve tvEtim T e
= Q
A weak base to which strong acid is added C"“j"‘ﬁw M

E. A weak base to which strong base is added

21.What is the percent dissociation of glycine if the solution has a pH = 8.60 and a pKa = 9.607?

B A 50%  Assume (e TrEm OT A (W) before di2aton - .
B.9% T )= 1o = (078% 2 LS %M b= to =10 2UVIwo
C. 5% HA o € Pt TAT
v -4
D. 1% 7 © © 4 2.3 %> y
C 7.5l X';‘b 1—){3‘\)(:0‘" 423 X0 %TML:HW“-L‘_‘%‘WX —— %Y,
- 0 nw
E m-231%0° 25TxI0 T 23S
(231 X0 y* 0 . 757(0’% = 9%
= =13lxs . = pm=th

(Cv\ - /V\,'z,ﬁ\x.o'q

22. Twenty-five milliliters of 0.10 M HCl(aq) is titrated with 0.10 M NaOH(aq). What is the pH after 15 mL of
NaOH(aq) has been added?

E A .14 nole HUl = A mlLx (6;:% x oo = LY )00-3 I’Vlﬁ(l
-2
B.1.2 hole NewW = lYML\([W';;L X 0ot = LT X~ wle
C 10 UN"‘"M roactzt ATQU \fW‘th\, ‘(ﬂw wre
. » )
Hcl N NWHv, — Nael + rho Loy “neola He ond M
: ° 2\. o [LYS(:Q’ O -
020 ji ,,SX;K swol my,(l Nod  jn thg oM.
®1'6 £ ey ) Ly xes’ “Ned T new vl pr=)
R b

lLo x o2 nwla R _ +]
A= ———_ = 0O M = THw

pri = —loy T_,v—na*‘) = "‘ij(VOVD_VY/V\) = b

23.1n a titration experiment, it was determined that a 50.0 mL sample of HNO; required 66.0 mL of 0.80 M
NaOH to reach the equivalence point. What was the molarity of the HNO;?

G A.0.61M (0) tr—l/\m3 TONWH > NeNOy + rho

B.0.86 M ks “T HARy = ol °T N (4

(c)1.06 M §00UX o Misy = Bbo el ’%" Do

E. none of these are correct
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24.HN; has Ka = 2.0 x 10°. What is the concentration of N3~ in a solution that is 0.50 M in HN3 and 0.40 M in
HNO3? -
HNVY ko > Hgl + Ng

& A. 3.5x10% (/Hb ‘) ,].Y\»M HN"B = 0L M
B. 2.5x10°5 ‘HN)/\ l—lN's o2 v Hy. H ]\\3 4 o H&D "LN_L
ESERIS O-4o 0
C. 20x10% ;oo o 0
D. 8.0x10° T oD-x st
E None of these are correct l@ = (o,Uo ) A _ -3
X ® s —x - Lo e
,—{/‘ 2 (. ‘J\’WVQ .40 -
S\) - (}/~o \(/o
7loo 73vvwo X e

-3
X= _Zﬂg X o
25.Which combination will give a pH of lower than 7.00 at the equivalence point?

A A. HCIO: + NaF —> nltin + HE o <
B. HNOs + KOH - kW; + Q"Som w21
C. NHiCl+ NaOH > N 4 Ny 4 ;o b 7]
D. HF + NaOH — f@ﬁ: SR bait 7]
E. None of these are correct

26.Which is a net ionic equation for the neutralization of a weak acid with a strong base?

5 HA + Byl — RA 4+ WO
A. HBr(aq) + NaOH(aq) = H20(/) + Na Br(aq) + ~
A +/P3/+°H" ’5/'%/*A T
B. H30%*(aq) + OH-(aq) = 2 H2O(/)
C. HF(aq) + LiOH(ag) = HoO()) + LiF(aq) HA+ o > A+ Hw

D. HF(aq) + OH-(aq) = H20(/) + F-(aq)

27.What is the hydronium ion concentration in a solution prepared by mixing 50.00 mL of 0.10 M HCN with

50.00 mL of 0.010 M NaCN? Assume that the volumes of the solutions are additive and that Kg = 4.9 x 10-"°
for HCN.
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A 49x10" M
C B. 4.9 x100M lpvtler .

@49x1o9|\/| o)
D. 7.0x10°M  pH= Pleat LU faun = ~L3leq)+\in)tgﬁ0:;

gﬁw%b x O. OIOMx(ﬂ);p?b/)V“l

- - %(4«9\(-0 )'i' lﬁ S)ax/Owtxm X()‘IDMX&)/V“SEO)%

Tt ) = 10 20 = dig s

R

titrant —» titrant —» titrant —» titrant —m
(A) (B) (C) (D)

28.

: :

pH —»

l. What is the characteristic pH-titrant curve for the titration of a strong acid by a strong base?

&

Il. What is the characteristic pH-titrant curve for the titration of a strong base by a strong acid?

C

Il What is the characteristic pH-titration curve for the titration of a weak acid by a strong base?

A
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29.Phosphoric acid is a triprotic acid, ionizing in sequential steps:

E H3PO,4 + Ho0 = H,PO4~ + HsO* Ka,

HoPO4~ + HoO = HPO42 + H30* Ko,
HPOG + H,0 = PO + HO"  [oig

Which equilibrium is most important in determining the pH of a solution of sodium phosphate?
3~ ~ —
A. HPO:Z + H,0 5 PO + HiO* ot Hao &= Hpo, & 04”7  Kyq
B. HPO4 + H20 = H3PO4 + OH™ L
Kp(pod™) o K

C. H3POs + H0 s HPO4~ + H3OF ’—”?
KaChpoy )

D. 2 H,0 5 HzO" + OH~

@ PO, + H;0 5 HPOZ + OH'

HPO. & Hap - R
4 ~— HQ—T)OLF * bH 1<b7_

G - —
2P0, t 4y 0 = ngoq + Ol Kb
1

Ko, >> Kay, >> 1,

50 Kby << Kb, o K,
30.What is the pH of a solution prepared by mixing 50.00 mL of 0.10 M NH3 with 20.00 mL of 0.10 M NH4CI?
Kb = 1.8 x 107 for NH,.

A% ol x’,‘_—
q.65 ) [LVANE SD.oowLXli_:: Y
l’)}‘\— Pl(f‘. l,\g Thuw) O[Q/\”Y'Fbﬂ w‘wy{—ry’;&XQMX]ﬁZI‘o

- 9 + 0.%% = ?6’5

31.Solutions of sodium salts of the acids in the table are prepared with an initial concentration of 0.500 M.
Which solution will have the highest pH and be the most basic?

O
HA 400 Stonger e qapy
HB 7.00 ~L
HC  10.00 Neaxonw  Hhg Conjusale  base
HD  11.00
A. NaA

B. NaB acid WA > HB > He A

C. NaC Bage * - - -
A LB <« o« e
NaD

E. All will have the same pH because the concentrations are the same.

HD
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32.Which of the groups, A-D, consist of salts that all form basic solutions in water?

Vewe| dopenils Rase acdac
D A. NaNOs, NH4sCN, NaOOCHj3;, NH4ClI

ﬁw@mﬂg Bagle ocldic  Bodfc
B. NaHCOs, NaF, NH4Cl, Na,SOs

Potfe ol Batic el
C. NaxCOgs, KCI, NaOOCH?3, NH4ClI

Bage  Bagre  Bagic Pogic
N [
E. All of the above. Weoe e d

J

Basfe o duNom
33.Which one of these is correct?

Q-

So i< . -
@KgSOs is a stronger base than KHSO:;.i 5 K the Conj base op  HSoy

A co 8077 §8 more bag ~

B. Na;HPO. is a weaker base than NaH.PO.. 3 moe botic th e \‘1303

. 2 -
C. K:COs is a weaker base than KHCO:, R PO 8 WiPo B

Con.
D. NaHSO; is a stronger acid than NaHSO.. " Base Con. awid
b —
E. All of these statements are correct. 8 Qo3 s 4o o
I hsSo, (s a Q 4, , Co
23 donmger Q4 [ lé\g_‘gog . M- Bage adfd

Co » 4 SOS‘\ is &h%su bq_g‘L 'U/)q,o H SO;

34. An aqueous solution of an unknown acid had a pH of 3.70. Titration of a 25.0 mL aliquot of the acid solution

required 21.7 mL of 0.104 M aqueous sodium hydroxide for complete reaction. Assuming that the acid is

~ ~3-7
monoprotic, what is its ionization constant? [H3q-§): IOPH =107 "°

- 25 0 x My = 21:7 X .10 = 0- 000l 993

b w10 % =
Ma = 0O-0d9090 X >
Ko = b: 090
- ’ o
T 0090, ~ &) O Yo = CO'OOOH‘?S)

c =X ¥X 0O, © 902

+
c 0-:0%0L-%x N X E: A ﬁ\XLSFYW

35. Which of these mixtures would result in a buffered solution when 1.0 L of each of the two solutions are
mixed.

C A. 0.2 M HNOs and 0.2 M NaNO; €— 1773 Acld @nd - Conjugate base 0f Shong acpd

No Buffer
B. 0.2MHNOsand 0.4 MHF &é— Shong cddd omd  vweap Cefd -

No Bupe,
(C)02MHNOsand 0.4 MNaF 1908 /NeB\—2/BeVs mayo,

T 0.2 ) 0 o
[/)F. 0.2 MHNOzand 0.4 MNaOH C -o-:2 +02 \Vro-2
& O
Shang  oefd. F Shong Bage ©:2 ™)

No Buffer

10
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36.The pH of a solution of NH,C,H;0, is approximately 7. The best explanation is:
b A
D Ny Col3 O, —> N\Hq ”}‘CQ_H:sol

Ko OF NH" = ¥b € (g C06

A. This salt does not react with water.

B. Ammonium acetate is a weak electrolyte.
C. All salts of weak acids and weak bases are neutral. Ky, of QiR = Ko op CHgCo oy

Aqueous ammonia and acetic acid have approximately equal ionization constants.

+ ~
E. The saltis a product of a strong acid and a strong base. Ka CNHA) R Kb (CHs COD)
PR, 7

37.What is the [HPO42-] of a solution labeled "0.10 M phosphoric acid"?
[Kat = 7.1 x 107 Koy = 6.3 x 10 Koz = 4.2 x 107] Wm”ﬁ \g:udﬂc:aa ':::“f

6-3X(073
10 M Wt TR K

1 H';\I)I:HM—\—HW - H)JPW * ‘:30 ko= oteX T oo T AN
c v 5 LSk quirdne €9 T IXIG%-7 X _xd
E oi . N S hta ]
B A @ P+ St V(022334 5 an‘i}
T (© (%) 0023 007—31'3 vn~ bl 3 IHI)°Q
¢ = n
E 6054 B
N &om3

a\@ vl«n\j _1 "

38.A pH 4.88 buffer was prepared by dissolving 0.10 mol of benzoic acid (Ka = 6.3 x 10°) and 0.50 mol of
sodium benzoate in sufficient pure water to form a 1.00 L solution. To a 70.0 mL aliquot of this solution was
added 2.00 mL of 2.00 M aqueous HlI solution. What was the pH of the new 72.0 mL solution?

4.6

i ' - TomL
LR N MQX/UN»-L = 0.00] hvelg

Mol o
wu,T A—‘ n Tl = D_S“M(AX [;;;:L = 0935 ol
oL Toml Add 1 (stow amd) K1 readkt wh cveak o i beipr

a HA
O\l e Hfl S5 - Mo ele of 1) = Yl x “,‘_b;wx Losm = O 0okrwele
0.§ wwlo A ? vwols A~ - .
~SHL + AT S KHA 4+ 1 L
T2 om0 T 98] 0 e platly
F oo pwyl o1 osp (ﬁ e
= 46y

11
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39.What is the pH of the solution when 52.60 mL of 0.35 M acetic acid is added to 22.08 mL of 0.20 M NaOH?

The Ka for acetic acid is 1.8 x 10°5. .24 XI10°2 A=) 4.4 2X1078 ™
' Limidng Yeogbry
000K+ KaoW —s  crgeooNa 4 pgo
4-04 | T 1BanE 4 42053 mo) 5
=3 - ~
C —4-42X10° -4.42%10° mo) +4~4_2><103m,o\ Chsc0o¥ & Koo Na
- (S .
nex T l4oxdime) o 4o 42015° ™) [erm’?hj\gbuﬁﬂw
(Rocooh] « 1 40167 pos] |
=0:187M PH = Pka + Mg
O.074 68L (acsa)
e 3 e 4.74 + fog (©:°572)
Crsontin) = 4-4.2%187m P AT e
ootabsL O 00T o4,

40.A 0.500 g sample of an unknown substance was titrated with a 0.1 M HCI solution. Another 0.500 g sample of
it was titrated with a 0.1 M NaOH solution. The resulting titration curves are illustrated here. Given the
following possibilities, what is the sample?

A. N82§O§> &— Bage

B. CO; tHo © Hatey & ol

Bose

D. H.CO; < Q,U\A O‘W’PWO}@NQ

C

E. There is no way to tell. Volume HCI Volume of NaOH
Nugt be an qrﬂp‘noi&ﬁa SPacfeq

41.Consider 1.00 L of a solution initially containing 0.500 mol ammonia (NH3) and 0.300 mol of ammonium ion
(NH, ). What is the pH after addition of 40 mL of 0.800M NaOH to this solution? (NH, Ka = 5.6 x 10-10)?
N(‘;‘o\%

9.95 | @ + OW — +  Hao M*&
WM /KK,

T 0:800 mo) 0032 wo)

O-500 mw)
- 0:032™ —0i032 my + 0032 ms) Sf}m You howe o bufper
@ o
- - 26

ENHJ’} = 0 388ny

(Rase) ey

?Hzpmﬁr&ﬂ&& oo SN
(own ] (N ] = ©-532 m)

Pk = 9. 25 4 ,Q,,&( 519. log

O- 9_9& =0 912 M 12

PH

)]

Q-89
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42.0f the following substances, which one(s) will form basic solutions (select all that apply).
(H,CO3 Kyy =4.4x 107, Ky, =4.7 x 107", H2S Ky = 1.1 x 107, K,, = 1.0 x 107'9)

2 Hia ke [XE
= QJl-l@s @u(@)a)z © |'(|DC03 @N@ } M e (0w

B AT < Napr - st bue N i
NaH§ <~ 7 =5 s cto yle s
B e L

-~ | X0
N it oH koot B = pror = T = WX
C) NaF only anphiorn | 0sbug - 1S o bt ST TR ST

NaF, KHCOs3 » ot s
@NaHs, KHCO3 and Naﬂ,\,ﬁvo%(@ (X2 P e Gl 2 KT wesk bue 2 O L‘*‘—‘j cusalic
O oy e Ky stony ownl S g nedrd

iy B ot st e )

~1)
DT Hlﬁ'}— =ka; "T H»W; = QJX“’,\

e O Hwy b gk, HWY A Heo © 08w Hs oy "an o ke : 3 8
Nt ‘ - - w Yo -
A:;gwm W"?m baaL - HOOF —+ bho €2 Halig oH", Eﬁ on boare : by, ot szi = m —_m, =13%0
7 ki of HWY >kaof Huy S Hey ;5@
L1 * sty buse 2 NG newhad — -
B Nt e N ST Nat new
NaT N T~ ) — \3 S basc
OF +rw e WE+oH weak cod S T ;Li"(
43. An aqueous solution of NaF is prepared by dissolving 0.350 mol of NaF in sufficient water to yield 1.0 L of
—{D NaF <® NG e N””ol’l./f't“l'j boae = Na:'. reuta = does et chame pH > ignre A
2 |x10 © FR+H@@H”(Z+\@\,\,@@MJ=)F‘M¢,L
ENMF]: OV’BSP:\:M ;0'-\5§DM:[—‘F—3 E~+ Iho < HE +oH
_ ANICAY o ,° >
Pvl»\ = ¢ '_P?'l = (¢ - ?ﬁ} — Stbj C _&Sh(lo—b m( 48.5[)(';‘ +8S|X¢;B,j
- _ ¢ L - ]
Tow’) = P (o 12 @S |%stm EDA0-8a1i®  gmvist 8,51 xo

_— -6 ‘;6 ) -
kb = (%’ﬁl xio7)x(89) ws7) = 206% X =01 Xio ’
O-E@’ @j ¥ (78 -

3

44.The acid-dissociation constant, Ka, for an unknown acid HA is 4.57 x 10" °. What is the base-dissociation

constant, Kb, for the unknown anion A" ?

-2

219 |x 10

[Xle—’u

~ e _
ot B =T T amges T 2dixe

13



Recitation Worksheet 12 — Exam 4 Review

45.A certain acid, HA, has a Ka given by:
HA + H,O = H;0" + A Ka =6.25 x 10°

What is the pH of a 0.345 M aqueous solution of the acid's potassium salt, KA, which undergoes the
hydrolysis reaction?

337
A" -+ ”"’VO ) HA",’ OHF MWWPH%ME‘- |<|A
PALRINY 0 0 Sty bes
C —X ~+x —+X J3YT g
E OWX -X R g 2lvo B
l I SR [l ¥ { o X~
e "J(ﬁ o\m X ~ kasrA T oA S = [[OD X4 03¢
X’imlm = 4+ LK XLQ—" = T\)H‘]

pori= —lag (L2 x> = 502§ = pH =2.87)

46.The pictures represent solutions of three salts MA; water molecules have been omitted for clarity. Dotted

spheres represent A~ ions; gray spheres represent M* ions; black spheres represent oxygen atoms; and
unshaded spheres represent hydrogen atoms.

/-> *BD"

A O'g Ow ) O C&g © A
0 @’ @ 000
A=+ o S HA + OH .m o ...

o 0 C o' ®O e

()
. J MA-—>
Which picture represents a basic salt? <> WU M+ + HO — maH +~#+ M+ A~
@g; Only drawing with hydroxide ions present. % H+ + &o — _,to-k
C.(3) C.,M++.u§_o—-,uo+‘ H0™

D. none of these

14



Recitation Worksheet 12 — Exam 4 Review

47.Which of the following salts will produce an acidic solution?
B e ¢ /D57 Sorh st bag S et j nawtial

C A) Sr(CIO,), “Denes i Stoy al S o
ElB'L‘rI ® kl)bf<@ e kon. 5-tvaW St ’jww

N \Qutr

K,CO4 O By < 1by ﬁs“bm‘lj wod D By newtad

E)NaNO,  © nind < momma iy o fon bt D o 43503
01 = WL stoy ad S 17 neut
@[<Lw3<® K'e kon kon sty Lwe = K nednal ﬁ"
e
Dy *mgﬂw\/mkmﬂ Dl bus

© vy (B M= s, gy Lz Nt nestne jnwm/
B Noy” e kD 'strmg aod 2 N et

48. Calculate the pH of a 0.100 M CH3NH;CI solution. K, for methylamine, CH3NH,, is 3.7 x 10-4.

&+ —
— CHy NH ™Y 4 e (P NHy + HyS b“sf\'“}]%
5 \j % q” ] 0. (s0 0 0 /\ IWJ{"’R)
c -~ +x —+X andhic M offedt o pH
n L
E  ouo —x ] x _7; . e el
PKL v | Xio ~ rX
N = = - 2 = S, T 01w
\(0‘ ft Uy Ny 0.lv0—X koot un 3.0 X~ 21w o.160 [(_‘GJ[ Crgnry? 7 40
A

—_— =
q(:m 0o x2) X! = [bUY X8 = THe) ignae =

= ~loy(Lewd we®) = 580

49. Calculate the pH of a 0.800 M KBrO solution. K, for hypobromous acid, HBrO, is 2.0 x 107°.

h- 204
i + -
K [bO
- N
B0+ bhb <> HBD + oH numéf;l busic
1 0-800 0 ©
. £X X o DHT-’/Ot on PH
E 0 Qoo *oox rgmvve Kt
%2 lCLN [ \(;o—w b
l<lao }Yo = = :—\—:Slo)(t-b: X le)o
b o«%on ka uj- Hiv0 2o Xl 1 ° T0.860 k”"’f > >[oo
=% 0.800x Swo ¥t = F U we P 7 To) z]mw x

por= —log (2o xes?y 22600 > pr= )
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50. Ascorbic acid, H2C6H6O6 is a diprotic acid, with Ka1 = 1.0 x 107° and Ka2 = 5.0 x 107'2. It is often abbreviated
as H2Asc. Using this abbreviation to write out the equilibria of this acid with water. If you type your answers in
the pdf, please use “A” for superscripts and “_” for subscripts.

HaAse + o S| HAsST + H? Kai = 1.0 x 10°

HAse™ &+ o |=| Ase™ + g Ke = 5.0 x 102

51.Predict whether each of the following salt solutions will be A) acidic, B) basic, or €) neutral. Remember that
ionic compounds dissociate completely in water.

K, for HNO, = 4.0 x 10~ Ky for NH;= 1.8 x 107°
H3POu4: Kat =7.5%x1073 Kaz=6.2x 1078 Kas=4.8 x 1073
(ka ot HI) (ke of hpx") (ko st PRy

5 Na o NadH mj}’“"“ cotn o % aae 1§ NV
C a. %CI aq)( ~(5Hb, Ww\d @Q/vvfrméa,@l.smm
Al b NHNO (aq)/@[\li‘i P € NI ¥ e () gl of bk e OB s i
. 4 3
O Moy < HNy sty aund 07 buut o sty el s restod

Not € Naow _ stoms base | (okibn o STy base 39 neadral
Bl e NaCHgCOZ(aq)\®\/& A o ST 2o —; Qm) Los

) n@m’h’a}l

@st\__’fl—h/o&-) UK (oA +oH Mﬂ‘ sk G

D N T+ o © !\J*'fs—r H3o+ 0«»:‘) ocd of Wwesk base s gl | kg of ig!

.o'”" - o -
@ NOy™ + Hyo > HNO) + oH 06»3 lom fTva@u le e 18 boas (| D
l‘l. ‘YT N")' = <a¢HMo>_ = 45.:::, . = (AR ES

2| e (NH9)sPOs (aq) \
8 [\IHCL 4o © N34 Hm, o] cwz(-rr Weak st 03 anidlic ko UJ[ NHGT <« by o’[‘ %
NHL;% P04< e lea of o 'm ’—Hfﬁ— Sibxio N .
D POy + Hw © b—lPOq + OH, Cow) st o} weak ad _‘It_“;‘ o

| Xio

[ ke e o
ky of pou’ = 5T = B o e ke - 2 X
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52.Arsenic acid, H3AsO4 is a triprotic acid. It has three equilibrium associated with its reaction with water:

H3AsO4 + H20O = HAsO4 + H30" Ka1 = 5.0 x 103
H>AsO4 + H.O = HASO42' + H3;0" Kaz = 8.0 x 108
HASO42'+ H,O = ASO43' + H;0" Kaz = 6.0 x 1010

If we have a 5.00 M solution of H3AsO4, what are the concentrations of all of the species present?

a. First, calculate the following concentrations using the first ionization.

Hi Ay + Hod € [Has0g + rhot
[HoASOd = | 4 g 1 S Yo .
: ¢ =X +x +x T 2.
E Soo-X Y —
-1 = '7\ ™ \
[H2AsO47] 0.58 ko, =5.0%7° = o & &5 > x-ang ) \
Trimy) = Sv-0.58 = 44¢ \
[HsO"] = OUSQ (M THA )= x =0us8
-CH" 3 = %=0 1S9 - s M 1.\_‘.‘ +
b. What is the pH of this solution? FusDp,/t o € HAOE LMY
g (0§ ) = 0§ ol h o.nzg f :
_ Prt= = O ¢ - Qv *
PH=1 040\ J E asly (‘0;1@5 0S8 _ oo
c. Calculate the [HAsO:2] by solving for Kaz. 508 v gﬁ’{ ko
g kc\ = Qoxe® =55 g/g /\XX g%-ﬁ?&‘ﬂ ’;‘:l,:g
2-1 = — _ \ (Y44 v
Ao 180 M [kl Thawe?) - 0= gaoas® /
Trst)= mfﬁ’r'.’) O.5¢ = 0T84y x 058

> e Ay t by
d. Calculate the [AsO4*7] by solving for Kas. . ki'::xoi W/ o

[AsOs7] =

I

,'»

-

_&)()' > (00

- +3 +2 3
M 76; &Mz"’_z 2% 0GR+ = B b7 =g wst
i l-u 2 (043¢ t2) 2 .78 0,38 > Iov
B e
) guﬁDYte 2 Q80 Xio ~
2= 2olxy D ol x0T8
B ) f‘lb

(M0 )= B = dotae
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53.For which of these salts does the solubility increase at low pH? A€ aud=U -

A. Ca(NOz)2 ruartrad
& o b ot Lover pH. e HWT e added.

_’> bowic
Can beaic &Fz(.\) o (a wl)'\' 2F L:j) (5 renct St s VJINUL\ daxrene ToH)

H
E+ o e HE toR \|/ s bl =
C. CaCl,  newTved e > hfe et

arnls Hao-"

D. CaBr; NN

E. Cal Nt

54. Copper(ll) fluoride has a solubility of 0.0020 mol/L. What is the value of Kg,?

G A. 1.8x107 CuFils) = Lo+ 2l S = 00020 M
B. 4.0x 10°® 7 0 D)
(c)32x10® ¢ £s 8
D. 8.0x10° £ S 2 5
)_ -~
E. None of these are correct. K S-(w») = 4—33 = 4-x (O\OO?/D) = 3.2 Yo

c(,‘-

55. The K, of AgClis 1.7 x 10°. How many moles of MnCl. can be dissolved in one liter of an aqueous
solution in which [AgNQO3] = 3.4 x 10 M before a precipitate appears?

6 A. 5.0 x 107 mol . o
B. 5.8 x 10" mol k‘l) - [ AD—\:] '_(L‘N] =3¢ )(/; x (cl ] = ] Xie

- i -7
C. 2.4 x 107 mol ro )= S 0 \io | M
D. 2.0 x 10° mol {Iu ds

(Ml =
(E)2.5 x 107 mol

-1 | - _
= SXts X 372 LN Kie M
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56. When equal volumes of the indicated aqueous solutions are mixed, precipitation should occur only for:

Salt Kso
barium fluoride 1.0 x 106
calcium carbonate 2.8 x 10°
calcium fluoride 5.3x 109
magnesium fluoride 3.7 x 10°

silver carbonate 8.5 x 10712

A. 2% 105 M Ag" + 2 x 105 M COz*
&
B. 2x10°MCa® +2x10“MCO* | Migm Gud velpmt o Ty\,gﬁ“\/)

-5 2+ -3 -
C.2x10°MCa*+2x10°MF WQ M\XM ’VNW ) ﬁn
D. 2 x 10'5MM92++2X10'6|\/|F'
ore  halned

E. 2x10°MBa* +2x10°MF

& @5 :U%’\) (U\ﬁ ;(MYY?( Wl:s) =) 3(1:&4 l“P (’QJLWQ
b Bsp= L) UFS] (l_ ) ()\(lov)'l Xto //[ Caw57

2
reu el'm'hw

@SP L&fﬂ L—P] (LY'O )X )/Xlo f' | )(lo” <l<5P(CaT‘),)
D. &SP L’V‘jﬂ(}] (L\uo RIS ) = | NS <l<s\7 MOT)

>

E_ &QP— CB )t‘(: ()Ylo ) ()’/_‘;) —'( )(10 4(56}) Bﬁf))

>
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57. Calculate the concentration of copper(ll) ion in Cu(OH),, in ppm, that can remain at equilibrium in a solution
having a [OH]=1.0 x 10* M. Ks, = 1.6 x 107'°. Density of solution is 1.0 g/mL.

| O (0-6 chsH) (55 = Qui’r@% 4 QoHI%)
‘ON
Ksp = o) lon )™
[Qum'j = KL‘ - 1 g xo' .
[\_OHF)Z @X15Sl = g xj0 M

Asiune [ L 0T Sl m. \
I+t ssbwte (W7 = [bwes eIl x 635 Tate = fo2 %o ¢

-9
el {QXW% b
5 of Gelason = (Lx 2 ¢ | @/,,M~/m3{ [)PM-WX = Joxes’

58. To a concentrated buffer of pH 9.0 was added an equal volume of an aqueous solution that was 0.20 M in
each of the ions Ca?*, Cd?*, and Cu?*. The expected precipitate would consist of:

salt: calcium hydroxide cadmium hydroxide copper(ll) hydroxide

Ksp: 4.0 x10° 2.0x10M" 1.8 x 1010
’UON. "SVO< "‘5'
D A. only Ca(OH), prz Ao pomz o= G0 Tew)zle =0 =¥
B. only Cd(OH)2 (b . B= ZCM“N)%H')}:_(MI(‘*” >_2Sws L {C,PCo(M);
C. only Gu(OH), (A(R), . (= [CIT): ow(m) =0 - B kpcd

only Cd(OH), and Cu(OH), e : )
E. Ca(OH),, Cd(OH),, and Cu(OH), Cobth > Q= L) To)"> 92 ( m) 2 [>) kp (),

59. A small amount of solid magnesium hydroxide is shaken vigorously in a test tube almost full of water until
no further change occurs and most of the solid settles out. The resulting solution is:

> PV@J[\\""Y?\"HW‘- Saturate]  SsUdTM
[_7) A. concentrated and saturated
B. dilute and saturated M’;)M) has vory Spmall  Ssbl ity (o sidared
C. dilute and unsaturated
D. dilute and supersaturated W insebable ) = dilwted.
E. concentrated and supersaturated

60. What is the molar solubility of Mg(OH)2(s) in a basic aqueous solution with a pH of 12.50? Ksp for
Mg(OH),(s) is 5.6 x 1072,

10 _ R -2
6 A. 1.8 x 10" mollL I oL R _ ,
(B) 5.6 x 10 moliL Jor) = 19 i Sulbes
C. 2.4 x 105 mol/L /\/\j()”—‘\\, . N‘JTr 4+
D. 1.1 x 10* mol/L - o L (§ 0
¢ 49 425 N
E s G+

-\ L
. > = 1) = 56 X
légP:(Q)(E.(l)\(n;;l‘("V\) = g - (1‘6‘K ) N
Sz 5.6 Nia A
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61. The dissolution of barium hydroxide in water is an endothermic process with a Ksp of 5.00 x 10* at 298 K.
Which of these will increase the solubility?

SAML  (onpogad. Mo uma;z Bl () = B Ayt

O A. Barlum hy roxide Is added to the soldtion.

B. Sodlum hydrOX|de NaaH is ggded to the solution.

Fov med § s«lm Soln-bi (hy  Thorenss vvnf'f\ tempordture.
C. The temperaturel decreased.

avuwld  d2irem 'CSH.) W
D. Hcﬁgo[é%d d to the ml)(({ure k-t

62. The pictures represent solutions of CuS and may also contain ions other than Cu?* and S* which are not
shown. Gray spheres represent Cu?* ions and dotted spheres represent S2- ions.

ks = 6%xb =236 g=fxbfrk  auxyailk a b= cle
. -
YAl S (o TS %&*43 AL e

. O @ .O.O .% 8)
1 :
Q @8 @ i @
O' o|[c20.8| g0 & || 2%
O O
() @) 3 @ <k
If solution (1) is a saturated solution of CuS, which of solutions (2)-(4) are unsaturated?
A. only (2)
O B. only (3)
C. only (4)

(3) and (4)

63.1n which of the following pairs is the oxidation number for the underlined element incorrect?

& LA MRO(+7) WD Moy Mo d E 4= ) s s 4T
(B)sofir) (2> s0” S 4 kW4 -2 5 ¢=ig
C AR oy wa N A (104 =M 5 N= -3
D. NO4/(+5) -
L N0, [\E G203 = —

E. g2072'/(+6) 0~
&) QY O
(&2 =7 20y 4 =207 = ~
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64. The pictures represent solutions of AgCl and may contain ions other than Ag* and CI- that are not
shown. Gray spheres represent Ag* ions and dotted spheres represent Cl- ions.
k=bxb=3b Q=UX& =3b=le D=tk g=axy=Sb =k .
b H0\‘\ b QM‘ ba” AR e N 9T

\Y

"0 Ol|©0g ©0 ©
g o)go 6@@98 @ @ o%g
©O@ @O©o@ 00 ||0 000

(3) (4)

If solution (1) is a saturated solution of AgClI, which of solutions (1)-(4) represents the solution after a
small amount of HNOs is added and equilibrium is restored?

N (A) (1)
B. (2)
C. (3)
D. (4)

ASC/(S) ) AD “) + 4)
HNO  dses ek rowts vathh ’Azj Wé‘) v d(wl) v A1
Sy sl TS s roadim. s, et D ne Uif\ﬂﬁwﬁt
(H’Wz M daer nat, (el Comemon Y (S Hjof)

65. Identify the reaction(s) that are redox reactions:

RE A) HOCI(aq) + NaOH(aq) — NaOCiI(aq) + H20(l)
-1 +5-2 +1 o -2
@5 I(aq) + 05 (aq) + 6 H*(aq) — 3 Iy(s) + 3 H:0() «— R cdox
Al O tese ) 2 Naclis) + HoSGitaq) 2 Hailg) + NasBOsts) T — 1, To] 31,
TCaCHoNS oo nok 2 -2 Al -2 A2 oy QD) o T
Redox .- D) €a0(s) + H:0(1) — Ca(CH):(aq) o, 092
- - a O’,
(Nene oe e elemeny ®2n20;(aq) - 2+|‘||20%|) + 02(9) S— Bedox Reduchos
heve U, /\_J\_/\
Ox i omed Ehaly Re&uq{ 0Xi doton ,
xldalon S’I“O\)—e) H,_o —> H.0 H;,_O( )30
f T 2T 2
EO—5 LJ;) 1

o)
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66. The pictures represent solutions of CaCOs. The solution may contain ions other than Ca?* and COs? which are
not shown. Gray spheres represent Ca?* ions and unshaded spheres represent CO " iops.

[A = ()\(l) = ;b O;qx\(ﬁl();k Q:({f«(\(‘,:lbé(L Q_/(_(,yo(':lé:l/_
bt b oy et Ao A4y 4T 7w

® QO O
6° 0%
0000

©0
6956

)

O%O
Yoiog
OOOO

(1

"%06

(4)

If solution (1) is a saturated solution of CaCOs, which of solutions (1)-(4) represents the solution after
a small amount of HNOs is added and equilibrium is restored?

&

Ca oy (> =

(e - Ly o9

(/%r D H Aoy 2Ny o+ O (7

=

bwbhola

> 1+
v i deureme (o] gnd Mncreng TCe )

67. What species is the oxidizing agent in the following redox reaction?

7

Cclo

==

a Species

-2

+3 "+ +1
Cr(OH), (aq) + CIO™(aq)
lr

-2

(s being TR u o d

2> % dalor
2-
— Crgr)4 (aq) + Cl (aq)

2

Redu eHov

* C\OF N bQ’w)s

cv@lﬂf
Cri 24 + qug =
Cr=+413 1
Yeducg,

68.Balance the oxidation-reduction reaction in acidic solution. What is the sum of the coefficients?

33

gH1Q9_®<‘_ —_ \O Q% ,\_ toH"} + WOQ"

lent + loe + 2nmel — s

Reduckon pall

Oxidaton  phalt
reoct oy

reoeios

c

ane™t y 8,

HaCa O =
CD‘ 2V —> :ZQDD_ AFQH‘}* 12%\

(58 v ol ants w2t * 4%0) 5

0204 (DM0og” 4 (T — (10ca & @msT *(@)no

MnOs(aq) + H.C.04(aq) — Mn2*(ag) + COx(g) + H.O(l)
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69.What is the coefficient of the permanganate ion in the balanced equation between bromide and
permanganate ions in acidic solution?

+7 =2 =1 va o
D) MnOs (aq) + Br™ (aq) — Mn<" (aq) + Br2(g)
OXidatov, half - -
T @Br —> BT, tag >§
Reducton, bolp (- o - 1t
~ (5e+ €1 T Mnoy —> ™Mn + A H10>l
L0 By

o+ le H s 2 Mno,

—— 2Mn T + g H,0

10 Br™ + 160" + 2NNy, —s 5By, +2mn™ 3 gp, g

70. Balance the following redox reaction if it occurs in basic solution. What are the coefficients in front of SO?
and MnQ," in the balanced reaction?

qlS(Sf‘aq) + Mnbz’(aq) — é(-)’f'(aq) + MnO-:(s)
8032. 3 4 +7 +4
Oxidotor half - 2- 2=
ren 200+ thOt 805 > SO rapt 4 aq)f
MnO4‘ 2 _ . 9— N
261 + Prret SO > SO, + 44,0
= 2~ - -
20H t So, — > S0, 4+ Mo t20—Q
Re ducton 404 + 4+ Mno, N .
n
hott Yo Tot t 4HYT MO, — Oy +921,0 + 4oH

2A3Mo + Mno~

Mno, A ~
- ¢ T 2 T 2R.Q 44 0H
3¢ + 21,0 + MnoS 4

% —> Mno, 4 —~
Batlov s g efo‘s@ - 2- — 2t 4oy DS
X3 @eHl + 3So, — 33804 t S0 + B 2
,{'gbsc\hw 3 So3 + HaO + Q.MnOAC —_— SSO?: - 2Mno, + 204

71.Balance the following redox reaction if it occurs in basic solution. What is the sum of the coefficients in the
balanced reaction?

- ol |
19 Br,(1) — Br0-(aq) + Br-(aq)

0 sV 120H+ EHo + Br,  — 2BY0s  + 12yt + 1204
holg-Fe DAV 1201 + sHyotbr, —> 2BY 48010

l204"  + Rry —= 2 BIO, tGUH04 (DO —0
bedpicrre  QEHBrL — s opd
w/ww‘WTbe;*r 5Bra —s oBr”

(2 0 + 1By — 2 ROz t G\flg_Off\(Oi

12014 + gBra —> oy~ f&&rogﬂ-EHlO

60H~ 43Ry —» 567" + BrOy"+ 31,0
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o OLi debov St | naeae
72.What element is being oxidized in the following redox reaction?

C3HgOz(aq) + KoCr,0O7(aq) — CsHsOs(aq) + Crit*(a
C ‘C -I_|3+|8‘2.2( Q) lZZ_EEQ) ﬂLs‘:‘t:}(. q) 3((1)

E S
c o | |
D. K
73.Which statement is true about redox reactions? Lo USs)

A A half-reaction can occur by itself. fh¢ Ogi Aok o betf oeathsn A OO e s
O | B” A redox reaction in base can include excess H+ after it has been balanced. &umcu ea OH-
5 Two oxidations can occur instead of one oxidation and one reduction.

At least 2 atoms must have their oxidation states change during a redox reaction.
. None of these statements are true.

74.A homeowner in Boston becomes concerned that there may be appreciable amounts of lead in her drinking
water due to 150-year old water pipes in her house. Consequently, she takes a sample of her drinking water in
to be analyzed. The laboratory technician, who is new on the job, has been told to analyze by precipitating the

lead ion out as lead iodide (Ksp = 7.1 x 10~ -9 for Pblo(s)) by slowly adding small portions of 1.00 M Nal(aq)
solution.

If we assume that the concentration of lead in the solution is 1.00 mg/liter or approximately 4.8 x 106 M (this
would be 1.0 part per million) is it possible to detect the lead in the drinking water by adding a total of no more
than 10.0 mL of Nal(aq) solution to a 100 mL sample of drinking water? What is Qsp?

Yes

P

frls " .y
o) (1) (‘“ﬁ w5t X foarynt, )Y o)

= %wa& > sp.

~l\p ~lo
kw o — _ ¢ Sle, = ka9
ko= 2= ages = SSb e plegks 108
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75.When 100 mL each of 2.0 x 10 M Ag+(aq) and 2.0 x 10 M Br-(aq) are mixed, what is the remaining
Ag*(aq) ion concentration in the solution and is precipitation complete? The solubility product constant

i -13
of AgBr(s) is 5.0 x 1073, 1 A’j{lﬂ“) o atup 1 bl

. - S BN n:$> .
6 A. 7.1x107 M, no 8- CAIT) = ot x 2o’ = oil o> Kap
Go . previptE™ TL Arred.
B. 5.0x107"°M, yes W) 2w P> T )= o wst L ond By S0 sha

Thws . T,[L:} oot chees not Chamga ia e prwpfffjm,d
Uz ovine] Th ) in & celuletin Raramber, olorea - dncad (o

3 /N - XI:’
D. 5.0x 1073 M, yes o=k = TITH)= 3 L%»lw_*@> »
’[%—r') = $.0 Yo

C. 1.0x10° M, no

E. 25x107"°M, yes

0> ksp  reactin sl =

- ] Con
LD = BT Usbme chobded.
AJ% I . 3 2

LzoxsT Fr2oxns )
. o« —x = sb\‘:h to (eft
E (toxs®—x ) (o%Y)
g Lo witor) (870 =577

S~ ;\m/;:;/ ¥, qﬂ%‘?‘ix:57
=) \ =

Tyl b Wt =l - A5 Ea7xT = Sol e
76.The solubility product constant of calcium chlorate (Ca(ClOs).) of water is 7.1 x 107 at 25 °C. How many

grams of Ca(ClOs3).is dissolved in 750 mL of saturated solution?

arttion habved

Moo
s

Colcle -~ -
Dﬂ?l 3 o(C 3)9_ & == Q&MP\@@ + 2Clog
S 29 N
2.
JCSP = EC:;M) (\Q\Dé—/)
2 2
s (o™ = 45
Kep = ’ N
STV CAIY S 5eCan NS mol s
' L
Sms
-3
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77.Concentrated aqueous solutions of copper (1) nitrate, sodium sulfate and silver acetate are mixed together.
The precipitate which forms is

@ A. copper (l) acetate Cu*/?@ )dé‘ goqﬂ“ Ast %6\

B. silver nitrate c A
Usg So Or Sn SO
@ silver sulfate A 22N

- Most o go.  Salds
D. sodium acetate 4 are Soluble. , @Xeept
2
E. nothing precipitates ~ Ca » T, o T, @ and  Pph

26



