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Ptgbtçms.,fgr TgsJ Review: \

HrCOr: Kal = 4.3 xI0-7,Ka2= 5.6 x 10-t1

HrSOr: Ka1 = 0.015, Ka2= 6.4 x 108
H.PO*: Ka1 = 0.0075, Ka2 = 6.2 x l0'8, Ka3 = 4.2 x I0-t3

c. Find pH if 0.004 moles of HCI are
(1, *n "

zotg ftnsv¡tr ry I

AgrCOr: Ksp = 8.1 x I

L. A buffer contains trimethyl amine (CI{,).N, dissolved at0.2Q M, and trimetþl ammonium chloride
((CH3)3NHCI), dissolved at Q.22 M.
a. Find the pH of the buffer.
b. Find pH if 0.004 moles of NaOH are added to 200. mL of the buffer. (assume no volume change)

Hypobromous acid, HBrO:
Trimethyl amine, (

added to 200. mL of the buffer. (assume no volume change)
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2. Determine the pH of
a. 0.040 M KoH' gÞng b4*
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3. For parts a-d: y' (ø= 2.5 r þ-q
100. mL of 0.10 M HBrO are titrated with NaQH. 40.0 mL NaOH are required to reach the equivalence point.
a. Find the molarity of the NaOH.
b. FindthepHduringthetitrationafter0,2Q,3Q,and40mLofNaOHhavebeenadded.
c. For which of the above volumes does a buffer solution exist in the flask?
d. Sketch the titration curve.
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3. 100. mL of 0.10 M HBrO are titrated with NaOH. 40.0 mL NaOH are required to reach the equivalence
point.
a. Find the molarity of the NaOH.
b. Find the pH during the tiration, after 0, 20,30,and 4O mL of NaOH have been added.
c. For Which of the above volumes does a buffer solution exist in the flask?
d, Sketch the titration curve.
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3. For parts e-g:
50. mL of 1.2 I\¿I (CHrlN are titrated with 0.75 M HNq.
e. What volume of HNO, will be needed to reach the equivalence point?
f. Calculate the pH during the titration after 0, 15,49,65,80., and 85 mL have been added
g. For which of the above volumes does a buffer solution exist in the flask?
h. Sketch the titration curve.
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BaCOa Cu(OH),

NulLS t^nkrs ++\Þ anìon is t 2 ( om. btu "( owhen fcid is added?
S+r,o^l Aad ,

of these "insoluble" compounds will be more soluble

X" r
4b. For compounds you chose in (a), write a net ionic rxn showing the solid compound dissolving
acid. (Balance and do phase subscripts).

strong

4c. If you want to have a silver ion concentration of 0.10 M, and a carbonic acid concentration of 0.080 M,
what pH range is needed to avoid precipitation of silver carbonate?

4d. CuF is more soluble at low pH than at high pH. Explain why.
Include a discussion of the ratio of [F-] to [HF] as part of your answer
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4a. Which of these "insoluble" compounds will be more soluble when acid is added?

BaCO3 PbÇ12 Cu(OH), MgO AgI MgF,

4b. For compounds you chose in (a), write a net ionic rxn showing the solid compound dissolving into strong
acid. (Balance and do phase subscripts).

4c. If you want to have a silver ion concentration of 0.10 M, and a carbonic acid concentration of 0.080 M,
what pH range is needed to avoid precipitation of silver carbonate?

4d. CuF is more soluble at low pH than at high pH. Explain why.
Include a discussion of the ratio of [F-] to [HF] as part of your answer.
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trtr A.Z*tl" Vo, * D,b^!ü'
a Find the pH,Vo ionization, [H.'], [HrCOr], IHCO,''], and [COr 

2] in a 0.10 M solution of carbonic acid
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6. Identify each compound as acidic, basic, or neutral, when it is dissolved in water

Kou (+r / oH-, bAse ca(No3)2 ñtUfKAU

HBr [.f *, /Ðr-, ACfp C5H5NHI
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'4H'4\COOH 
is red

7. The compound Ç.4H'4N3COOH has a
This compound is an acid-base indicator

C,',H,rMboH f H*tn (,rHuN3Coo',

k= fn*J(ctyHw Nscrr.I
I CryH,q NglooÞll

fcrqÞl ¡q N3Coo'J ÉL= 1 ,qq?4lt

f C,*H," N3coofl] CÄ*) ?'1{3 *lD-5

c. Calculate the ratio of [C,oH,n\COO-t] to [C,4H,4\COOH] when

of 5.
and Ç,oH,oN3COO-t is yellow.

b. Calculate the ratio of [C,nH,oN3COO-t] to [C,4H,4\COOH] when the pH is 4.10.

a. Çalculate the Ka of C,,H,,N.COOH.

Ko -- tg-r;h- = lD'e,o - ? ,lqgrlo-b + Ko= 7.9 x lO-L

1
Cnl= ID-r'b, 19ll3x¡ d5 M

(Ct,ril*rib1w)
. 9 =1.1q],xt6b ?

Cc,rH r, NTCr¡,HJ Cil*J ? ârt ît t 0-L

d. Calculate the ratio of [C,oH,oNrCOO-t1 to [C,.H,*N'COOH] when the pH is 6.10
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¿rä J mar. l)

/ Coc^^)
a,el vtc¿ r'(6a ,

could be orange, yellow, or red

to
T

Cat-dJ CHI Vnv*¡ ¡-?
e.In general, how does the ratio of [C,oH,oN3COO-t] to [C,.H,*N,COOH] change as pH is raised? lowered?
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8. For each pair, circle the compound that would have
(Assume each compound was dissolved at 0.10 M)

Do this without a Ka/Kb chart.

'*l C! ts îAotc ¿ tJ t^u'T'

n?wh/u.,l. 5¡/1c{ tl!09 ìs ùs4vt'-'.l &c^â
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or
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or

9. a. Draw Lewis Dot Structures for HNO,, HIO,, and HIO.
b. V/hich is a stronger acid: HIO, or HIO? Why? Explain on a molecular level.
c. V/hich is a stronger acid: HIO, or HCIO3? V/hy? Explain on a molecular level.
d. Consider the compounds KIO, HBrO, HBrOr, LiIO3, NaClOr, HBr.
Classifyeachoneasacidicbasicorneutral. Ifmorethanonecompoundisacidic/basic,whichisthemostacidic/basic(rankthemall)?
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@) OMonoprotic acid is titrated with NaOH. Use the graph below to determine
ì-lne molar mass of the acid. b. The Ka of the acid.
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11. Calculate Keq for each reactionr I

a. H*r + OBrr <----> HOBr :f
LExruqffi Ll.o * t\g

b. OBrr+ HrO

Yo rI
<----> HOBr + OH-l

Y
Ò Br'\ . t¡, to-'*

2s xlo-q

c. HOBr + OH-' <----> OBrr +

Fa ( tloÞr)

uo'*(. 
Ytoør)

4
2.5 xt 2.yxlo

lo-tT

L Lr ¡Qtl

t.o x l0
q

Vv (cxrl ñ

K,

ç

Éo (oßr) Kw
d. 2 Ag*'root + COr-2,"0, <----> AgrCO,,,,

I

e

I

kp r( AgnCDs 8.lx t1^L
sor-t + 2 H*r <----> H2SO3

lQt'Kcrz (ote) (6,4*t}-g )
f. (CH3)3N + HrO <---> (CHr)3NH*r + OH-r

t t, ,PGut>^

g. H*r + (CHr),N <----> (CH3)3NH*
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^ l O'b
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12. A titration curve for a diprotic acid is shown below. Label the graph:
Which ions/molecules (HrX, HX-r, or X'2) are the main ones in the reaction flask at various places on the graph?
When is a buffer solution present, and what will be the approximate pH of the buffer solution?
Where are the equivalence points?
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llzCoT H -7

@r, you have these compounds available:

a. Which two compounds would you need to use to make a buffer with pH 10.00?

b. What should be the molarities of each compound in the buffer?
c. Which two compounds would you need to use to make a buffer with pH 6.10?
d. What should be the molarities of each compound in the buffer?
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c) þ rv\o"U¿ 4 b*11'u d pH 6.10,

hle rr.¿¿â o^ aci¿ w rlar a pY*,. rQfr 6'lo

l)tC% ha¿ ^ Vo ,l ¿{.3x1 D-? ,-l yY* + 637

tb Þlz C03 r¡rll L-( ulr auà.
HCq-' ( conj .bon< nP llzCo¡ ) wrll to¿ a"r b^AA

lo ,g¿' t[ v¿t- +lLC}v ü,à K HCO¡ ¡

Iu*lÍ HchJ

If you have these compounds available: H2CO3, KHCO3, and NarCO,

a. V/hich two compounds would you need to use to make a buffer with pH 10.00?
b. What should be the molarities of each compound in the buffer?
c. Which two compounds would you need to use to make a buffer with pH 6.10?
d. What should be the molarities of each compound in the buffer?
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