
Acid-Bøse Study Sheet! Name:

1. Calculate the pH of each solution:

a. 0.010 M HCIO4
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e. What was the Vo ionization for each of the above solutions?
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2. Calculate the pH, ¡H*'1, and Vo ionization of acetic acid in each case:
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3. Calculate the pH, [H*1], and Vo ionization of the weak in each case.

Use your answers to fill in lines A-D in the chart in #4.

A. 0.20 M Cyanic acid (HCNO) (Ka = 3.5 x 104)
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B. A solution that is 0.20 M HCNO and 0.10 M NaCNO
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C. 0.20 Molar propionic acid, HC.H'O, (Ka = 1'3 x 10 
s)
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Solution [H*t] pH 7o ionization

A. 0.20 M Cyanic acid (HCNO)
(Ka=3.5x10-4) ,oog2 )^ 2.o1 4.t L

B. A solution that is 0.20 M HCNO
and 0.10 M NaCNO ,ooo70 ¡4 ?.tt o.35 7.

C. 0.20 Molar propionic acid, HCrHrO,
(Ka= 1.3 x 10-s) . oolb M 2.11 o,go 7.

D. A solution that is 0.20 M HC3H'O2
and 0.10 M KCaHsO, z.b+6e )4 q,51 o.oB%

E. 0.0020 Molar propionic acid, HQHTO, 0.000s0 3.30 2.5 7o

F. A solution that is 0,0020 M HqHsO,
and 0.0010 M KqHsO2

0.000026 4.s9 0.13%o

4. a. Use your answers to problem 3 to complete the first four lines of the chart.

b. Compare Solution A to Solution C.
For a given acid molarity, how does the Ka of the acid affect the [H+1, percent ionization, and pH?
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affect the affect the [H+], percent ionization, and pH?
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d. Compare Solution C to Solution E.
For a given acid, how does the acid molarity affect the percent ionization?
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5. Determine the pH of each
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b. A solution that contains ammonia dissolved at 2.0 Molar, and ammonium chloride dissolved at 1.0 Molar
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b. Calculate the pH of 0.40 M NH4CI
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7c. What mass of solid NH.CI must be dissolved into water,
in order to make 60.0 mL of solution with a pH of 4.42?

As shown ìo (+Ð, NHr,*t ß q Nca k a'où/ ro jfû\ a Ko 1s.5(é)\o:

T'tt sto,f A ß*y rk $rlri/ nf ¡vH'+, ttt¿â¿J þ rnn,k fH ,/ q,12.

NHu+l Nrlt l+ 
*' + tk z.boz ¡4 Nùrtd lt<'briuntì+ ¡s al c(ut'lt ona fle Nllgt

Cnt'tr*I whan<_
tl

= Xz = O.oa7L
.1, _r

ycrll

'r,4 '1 N Hx

+ ,

(

Kæ= Í¡l z 5 ,s [6)t, d'" t þw ¡on

Irt{a^l
l( pH' L!.+2, Et't*J. lO'tt''tz = ø.g(Dz)" lo-

Cu+LtJ = Cil*j ¡.cc h s ìtteþ so t

+l

Htßoq? l+^*LJrAsoÇ'
0.1þ -x x x

=, 5.5[t) "lo^t'

8. Calculate [H.AsOo], ¡HrAsOo-l1, [HAsOo-2], [AsO*3], ¡H*11, and pH in 0.20 Molar H.AsOo.
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HqH4O2-1 HPOi'z

9. Several "species" are shown below. Three of the them are "amphoteric" (and "amphiprotic")

POit H|C|O4 NHo*t c3l¿'4o2'2 co.-',

a. Circle the three species that are amphiprotic.
b. For the first (left) two that you circled, complete the reactions below!

first species acting as an acid:

HCz]r|"0; Cr H qo;' -+ tl ao
fl

first sLecies acting as a base:

þl c¡ YI,O {I +HrO > llzCg H.rO" + ovl'l
second species acting as an acid: rf-2

hHFO +HrO >
AøO-þ

second species acting as a base:

å?0; L
+HrO >

10. Consider the acids HCIO2, HCIO3, and HNO'.
a. Which of these is the strongest acid? Which is the

needed.)

^cH3cH2cH2cooH
\-/
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llUo¡ oî*'o¡!, 9o Ka= aa
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b. If you had a 0.10 Molar solution of each acid, which solution would have the highest pH? Which would

c. If you have 0.10 M solutions of KClOr, KCIO3, and KNO,,

\ ClOg = çMt\j , So itt ¿DnJ *!a*z basc, C.loi, t'¡ill W ncy.lt*!' t'\H?)

H ñoz d f)Cto. MC ø)cak aa'dl' so No;' o't C'(qt arc bas;c' (pH >7)

syt, rlNo¿ ìs auJ€ebtaer'ol, Nuzn Nilt fu asbY? ba* 14'û cl}z-' (I'^îfil)
11. Classify each compound as acidic, basic, or neutral:

cH3cH2cH2cHzoH neulø0, h.I,coho/r) HNo2 au'àìc
'f*u adàìc LiNo, baSìC

cH3cH2cH2cHzNH2 ba¡ì c (.4nl¡e) LiNo3 Ae r^+'n^l



NaoSo, baSi¿

NH, ba,f,'c

NHoBr AdàlC

KCI net^+\T!

NaF b O-gt c

12. Carbonic acid has a Ko, of 4.3 x 10-7, and a K", of 5.6 x 10-tr.

Calculate Keq for each of these equations.

a. H2CO3 <----->

b. Hco3-r <----->

11, cont'd: Classify each as acidic, basic, or neutral

H2so3 auràlc
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cH3oH AQ u+vv! C e-g-Coït oL)

KoH basìc (Y*'/OH')
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13. Ascorbic acid (viømin C) has the formula C6H8O6/H2CuHuOu.

Its structure is shown to the right.
(Note: Citric acid doesn't actually have the "acid" functional
group, does it?! The alcohol functional group isn't usually acidic,
but in this case the first and second Hs fall off of "alcoholic" oxygens
The first Ka (K",) is for the bottom left hydrogen,
and the second Ka (K"r) is the for the bottom right hydrogen.
Ascorbic acid has a Ku, of 8.0 x 10 s, and a Kr of 1.6 x l0-t2.
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Consider the compound sodium ascorbate (aka sodium hydrogen ascorbate), NaHCuHuOu.

Sodium ascorbate and ascorbic acid/vitamin C are both used as food additives, as antioxidants.
When sodium ascorbate dissolves in water, it splits into Natr and HCuHuOu-r .

b. HC6H6O6-r is amphoteric. Determine the Ka and the Kb values of this ion.

(a, 
"? +lrCuHua,= l. Fl r1

Ko

Ku ntc*lroí) Ya(tlz CaVloOu) g.ort 0'6
c. Based on the answers to b, calculate the pH of a 0.086 Molar solution of NaHCuHuOu.

(v 7 Ka so ì+ is {^o(< basic fhu, acÀ'^;c, ào Ka cilc

HQH.oi' + Hzo Ê oH-¡ * llzCo{sc.u
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14. The structure of citric acid (CuHrOr or HrCuHpt) is shown to the right
The pKa1, pKa2, and pKa3 values of this acid are 3

a. Circle the three acidic hydrogens in the picture.
b. Calculate Kal, Ka2, and Ka3 of citric acid.

13,4.78,and 6.40

-ç

c. Deteirmine the Ka and Kb values of the ion

.Q * l0'+

I
H(at= lg-¡Y'a¡ = lo-lJï A.1 x ¡6q k, Ka

llaz = ¡g'?Ycaz = lO-4'?f = ¡.]rt0 h¿ Kat= lO-rYq= ld"o --
-:.0xlo',l

lo-l Kr"
Y.¡,

K .*

f. If K2HCóH'O, dissolves into water

â 6.o* I o-'o
(^ívu¿vlsoÐ t.6(s1b)rt0-6

d. Write the chemical reaction that corresponds to the Ka value of this ion (show the ion reacting with water.)

åCuAsOi" + üzo ¿ Wrf*' -+ CnÅçO{3
e. Write the chemical reaction that corresponds to the Kb value of this ion (show the ion reacting with water.)

llCoYIsO{" +ÅzO È OÅ-t + Å"CrHsO.'t

Å.îo

pH = 8.52

(ss lf.an 1.Justify your answer
with the pH of the solution be greater, less than, or equal to 7? . . ("ä'-;"K;.' ;; Il ;¿;;;¿ auàìc tl^arJ¿s''c



b. \Ye generally classify alcohols as neutral, not as acidic.
(Viømin C is an exception to this, as seen in#12).
Does it make sense to classify ethanql as neutral? Explain.

Fv C ¡vU pâr ìs oa z

Ilzo bofunl l.ox¡ 0-,'l
Kvt ìs es*alìatlytl+e h il walert.

15. Ethanol has a pKa of 15.9,
a. Calculate Ka of ethanol. Ko-_ lúo.k -_ lO-,t.q ? !,26*tdto

1o efhe^il ìs N?n

ú*

lcg actI¡k f1"*, H,l
c. The ethoxide ion is CrHrO-l. If sodium ethoxide dissolves into water,

solution be acidic, basic, or neutral? Explain.

Cz HSO-t f'r +4.e Crry go+ "
w eaL 
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C6nj r^l ale bas< .

16a. Draw the dot structures of HNO, and of HNO3.
HNO2 HNO3

ta¡a Nd*' ì

@
Q9 l+.- ö-

b. HNO3 is a strong acid, but HNO, is a weak acid.
Explain why having the extra oxygen causes HNQ to be more strongly acidic than HNO2!
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ll tttw ut ealct¡ 4k ^¿ 
r+2

îAOr¿ l-t'koly 114 ll* ¡s lo k ¡d slìck
c. HAsO, has a similar dot structure to HNO2 þ l^L ùa l-Jz
Which acid should be expected to be
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o17a. Classify each ionic compound shown here as acidic or neutral

NiBr, CrCl,

b6¿ írI->

SnI. f, üô"IL
euôJe eoìô¿t-

KCI
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Fc +' oú Fc+e 6ûmut'*¿ by HzO t

17b. FeCl, and FeCl, are both acidic. Which is more strongly acidic?

It Ê

r+

r+

r-l ìo,

HBr

NaBrO

or HBrO

or KH

or HI03

or NaIO,

or NH,

t* Ðro
Naflro
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ìt
rj

hl? f\tnÞr'0.
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ùA) t T ÒZ-r 13 a Sf,æ!ù

Bul+lauàv,
G , 5o iJ4Jo3 rf

b^Þ 5¡+t ys Sn+2
ot ¿ bAsíc.

Chåqtlv:ct'uù1-Ð ( otc acaàt 2

14* ârÞ^ A

t(H ìs b4srå' (H-lrM)
5a¡¿ fl ovg,!.rtf
b,^* Fr ß rfiúe

e\C 6t¡ù. Aegafn,Ê
+tr¡¡,7

ñ llq*t ì s aq d),c '
rutl¡ ìs bøSte

or HNO, tlUO3
¿tl

or NaNO, e b*9 ¿

HrSeO.

fì^0^C O â ñruor¿ øa&tc

íÂtt bol4n' Catala nO

SnCl, or

är¡¿*o
ng^ú )

or

or

or

HBrO

HBrO,

NaBrO,

NH4CI

SnClo

HN03

HrSo,

HIO,HIO

HIO



19. Classify each of these as a strong electrolyte, weak electrolyte, or non electrolyte.

a. Covalent compounds that aren't acids. (examples: CHTOH,Ct;H22Qt,QH*Or, CsHro(OH)2)

0rL (

b. Strong Acids (List 3 or more examples: 01

dwnj ¿leciwu)"¿-

c. V/eak Acids (List 3 or more examples: Z)

NCîL ÙlcàwLJf<¿

d. Ionic Compounds. (Examples: NaBr, Ca(NOr)t, MgSOo)

fi-ry tleçlwLglea.

20. For each reaction, below:
- predict products for the reaction, including phase subscripts.

(assume that any ionic compounds that form are soluble into water; no solids will form)

-balance the equation

ú^
3 AL4¿ .

^. Ca(oH)o,, */ HNor,"c) -------->
+LlIz-O

CatbÞl)zrS) + l.¡l"Iq) -t C*"1,aq¡ + 2 lIzO ¡2)

b. Ca(oH)r,,, + /HNor,*,
o +2HzO

CatOFl)z¿sr + zV+N2zøqJ + Ca+atsl'+ 
/L-N2zar*r+ Z àzO¡s¡

+ HFtoql > ^F
+ 11z-O

c NaOHl"q¡

OV-]r,ql* ¡¡tr,n-) à F (q) + llzo p)

Na(/ + åzO

-l

oH;L) "
HqH3O2("q) + o + KCzlb)z c

t+
¿l(q)

Guñ\qt
e.

H CzÙzoz wl) + 0û1ry) + ürÐ Ø+



21. The following compounds have very low solubility into water.
a. Which compounds could dissolve more into acidic pH than into
(Another way to ask this would be, which compounds will dc

them.

AgCN

r^ús+ lutf

o tarat ar'tì æ ìt'ntcd

Zn(OH), PbCI,

(ûq)

what pH range is necessary to prevent precipitation of zinc hydroxide'/

TlBr CuI

C!-', k-', "-t T-'
Sa aQ Ao4 baSiC,

\al¿ conj r^gak bau.s ,+ stroyi at^

arol tltitt nol t'sài k Jo " tln' i ut.

Zn (on)us>+21]"1*, Vrh) op)

Ba Frrr) *2 H+tra.u øa*?oqt + 2H F,^q)

0ß
Mg cogcs) * IÌ*[ae ^t;;, 

+ Hcb-loqt

ìag Coz + 2H *tcaQl

h g CN rs) + fÌ*'raq¡

( yrn add H*' lT Pb ü ¿ ¡s¡, ì* Pon'l Nu'lz' sìaú

¡U vtoutd ,hJ fan i¿<d, 5o u't ìrn'l '\ (¿fl1 or't )"
22, Zinc hydroxide has a Ksp of 1.2 x 10-'7

s"lø.
If you have a solution in which Zn+2 is present at a concentration of 0.10 molar,

^ 
NØL acrol, üPe H

dt,

b. For the compounds that will dissolve more into acid, write the net ionic equation for the reaction that would occur
between the solid and H*r. Include subscripts and balance.

t¿l ii,l
i ,''l zo/( tt,

(

Zn(on)z cF Znlio*

kp = Ez',*l [onJ"
(.t0) Íon7' = 1.2*ldt7 f oll= -l oJ ( Lms ^t 0-s) = 1.1b

H aì u belop 6.0'J'

20H-t
coq)

PH= 14-poH = 6.01

P
H- ai r bclout

fo pßtt¿lr+
}'t.

MnS

(+¡'c low? lLe pH, l'1"4

t¿¿s o¡-t r rill U prtst'tl)



23. crF,rrasaKspof 6.6x 10-,,. cr Fz tst 
= 

cr+fonr* 3 F')ol)
Suppose that HF (Ka = 0.00068) is dissolved at a fixed concentration of 0.10 Molar, and Cr*3 is dissolved at a
concentration of 0.020 Molar. What pH range is necessary to avoid precipitation?

Ksp = Ccr*tJIn-'12 =6.6^to'"
(.ozo¡CeJ3 = 6.bx l'-t'
[f 'j = .oot1|q M heu¡

l+F ? l-l*t+ F-l

ç= r"-Jr1 
=,ooo;g

C.n11

Vtp (znS) = Ch""![stJ = t.trt o-''

( oolo) (s'tJ > l, I x ll zt

ß''J ,.o, =,,/. 17 t * I D.7

Hú à H*t* ¡+s-t C A'JTS

Hs-' = H*'+ S-7
'"' lÅrs)

tn.J (.oottßq)
-- .00068, crt*J = .g 456?

(,to ì4)
prl =-l o9 ( .oqs 67) = 1.31

nnrrsi knf rL al o, beloal 1.3 tf(
24. ZnS hasaKspof 1.1 x 1021 CuS hasaKspof 6.3 x 10-36

HrS has a Kal and Ka2 of 1,0 x 10 7 and 1.3 x 10-13. (these values may be incorrect on your Ka sheet? ) -
A solution has zinc ion dissolved at 0,0070 Molar, and HrS is dissolved at a constant co rcentration of 0.020 t is
held constant by bubbling HrS gas through the solution at a constånt gas pressure.)

a. V/hat pH range is necessary to prevent the precipitation of ZnS?

?ZH*t* 5 -z * n '

= kr'Koz-- l.3rlD-'o

t. t0
?o

1.57' xl l.3x ld'"

(n+J = 0.04069 H

4 pH aI/ b¿low 1.31

Wonld [v\¿ 4a

-zl

Dzs :..¡t"J'(

(o.ozo

)_

(
K e1

b. If you do the same problem as above, but for CuS instead of ZnS,
the threshold of - 5 7. What does this actually mean?

¡}¡s o,îSt h re

t¡J I

nol
CDTTQa 0nt

+rut Jl+t = 106'7 r jxl05^A (not po
25. Barium fluoride has a Ksp of 1.0 x l0-6.

a. Write a net ionic equation for the reaction between solid barium'fluoride and a solution nitric acid
Include subscripts and balance.

B a F2 ß) 
*2 H*l oÐ 

å bïl^ot'r Z H Fc^q.)



if barium ion is dissolved at 0.10 Molar, and HF is held at a

h rP HF = C+.JC = ,OO&3F-
Krr r* BaF" = Cb"*Jt e J' = t.oxt6a

(.to)CP-J"= l.o^t D-b

CF-J^or:3.tt2xlo-3M

kp = r*g*'J "[co;I z î.tx t ltz
(,to)" Cco{'J = g.l * I 6''
Ccorl ìn'x -- ?./ x lúto t4

HzC\ze Hut * l1C0i,
HCqt¿ Hu * C2r-,

ilzCq 
= A 1lot* COe-,

consüant molarity of 0.20 Molar?

(H*
( 0.2 o)

ln*J= ,,011 3ol 14

26. Silver carbonate has a Ksp of 8.1 x 10-t2

wp H à at hlou'r
a. Write a net ionic equation for the reaction between solid silver carbonate and H*r ion.

{ go+o llzCoz

b. If HrCO3 is held constjant at 0.010 Molar, what pH range is needed to keep silver ion dissolved at 0.10 M. /

C il*J"

cn*l

solution 1

w

CYl, co Ð

r.l2cq,

-log

Va, = Lt.3 x, D 7

llaz -- 5.6xlD- "

-z
= Q,.Yoz = 2.409 x IÚt4

t'Ke1 = Ka kz
27. Scandium hydroxide has a Ksp of 4.2 x l}-tB
a. Scandium nitrate is dissolved into water so that the Sc*'1oo¡ concentration is 0.15 Molar.
Concentrated sodium hydroxide is added to the
enough that the molarity of Sc*3 remains at 0,15

(o.oto¡

Cn*J ì 1.12U x¡ [5 rvr

is small

kp= ßë1tuu-73
(o.rs¡ lo¡']' = q.z^t 0-r8

?ott 3.oz1xl 5.ú2

?W= 14 - ? oH = l.t{ 8

Ag^Ch¡g * H"lort + HC)t
)

-l
(+

(

I on-J fnûx -- 3.oz? xlú'M P(cQP 'tal,o¿ s
wj in r,t

b. If Sc(OH). solid does form, the precipitate can be cleared up by adding acid.

Write the reaction that would occur et ionic, PH 8.48!)

)[Sc (oH)¡(s)+3H*J a,+ S¿ t^61l)
+ ,ou

subscripts




