Final Exam Logistics

The final exam for CHM1311B will be written on Saturday Dec.
6th, 9:30 - 12:30 in the Sports Complex (SCS) on King Edward.
There are 3 ice rink areas prepared for exams that are assigned
to this course (SCS 1, SCS 2 and SCS 3), and seats are assigned
according to last name.

If your last name begins with: Exam Location
A — Kon SCS 1
Kos — Willia SCS 2
Willou - Z SCS 3

Seat assignments will be posted in the room where the exam is
to be written.

The exam is cumulative:

20% from midterm 1 material (Chapters 1 -4, 12.4, 19.1)
40% midterm 2 (Chapters 5, 8.4, 14, 15, 16)

40% new 'material (Chapters 17,6, 7.1, 7.2, 8.1, 8.6)



Some Points of Clarification from Chapter 17

When do we use Henderson-Hasselbalch?

H = /(41‘ Ia CA-1
PP S T

Use it for buffers:

- Remember, any weak acid or weak base is essentially a buffer!

 Use it for titrations of weak acid or weak base.

» |If we are below equivalence point, such that both HA and A- are
present then H-H equation can be used to find pH of the titrated
solution

How do we find out if we are below equivalence point in a titration?

CALculdE N, (oo N a-) DPEING TITRATED

CAtcunte hHiﬁ <O(2 no.u-\ Pe/nvG ADDED
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Key Points on Calculations with Buffered Solutions

After addition of a strong acid or base to a buffer, deal with
neutralization first, then equilibrium.

1) Neutralization reaction after addition of: 3}',;'_? N'E%"‘“;;
A strong base _/ :: N:v‘:’z ~RE
HA (aq) + OH-(aq) — A-(aq)+H,O0(l) V ace Fae
( PAsT EQUIV.
€ we A strong acid PonT
ARE B¢Low A-(aq) + H;,0+ (aq) — HA(aq)+H,0 (I?J
tguiL vautE  PonT

USE TS T _FiND LAY % CHAD Fol RENDELSEN - IFASIEL BALCH
2) Equilibrium reaction for: (AT or cLose 0 EQUINVALENCE AT.)
Base ionization

A-(aq) +H,O (I) S HA (aq) + OH- (aq)

Acid dissociation
HA (aq) +H,0 () S A-(aq) + H;0" (aq)

lonic Equilibria



Na'A- —> A « Na~ f’/(& (ArEnic Acin) = 1. Fx10-5

Ple=y.74u?
17.31 A buffer is prepared by mixing 204 mL of 0.452 mol/L HCI and 0 500 L of 0.400 mol/L sodium
acetate. (See Appendix C.) P U= P Ve + /o
a. What is the pH? 3 U{A

b. What mass of KOH must be added to 0.500 L of the buffer to change the pH by 0.15 units?

\ CLL,,COO‘ 4 l-} ot —> CH coofl + H,.O
I+A

A== Ca-Vo Mg = Ayoge =[O
- = Pifygr 204L)(0 a‘tSZM)
INH{A( B @‘LIDDHS(0°500L> g 0.0912-»
=30.2 md‘(

[A‘}nA’,A?rE‘gxf nA’.tNl\-lh..' nHaO“’ = 0.2 'MU-(-O‘OQZZ': 0’[56.29]

(?:l‘:.] Vi- Uit 9-F 0L | =
— - V_\ﬁ‘.‘f -~ 0.1%1 mol s _
Vl- ﬁlz b7”""' PH‘L"%I
= 1,9 prpke DAy
b\ PH 304A1 F ThATS
LET X-f— [.OH-] 40060
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SolVE Fok X =LoH-)=0.02%5M

n=cyvV
m 5 m=c VM /
M -:@,ozbSM)(co\SooL)C%./’s/'"" )

= O.ééj
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Equilibrium Questions:

There are really only 2 types of equilibrium questions that we see, either;

1) Find K

2) Find the concentration of a reactant or product. This is mainly what we
see in Chapter 17.

What is the most important step in setting up your solution to these

problems?
WRiku b CotLELT BALANCED ELUATION

In some questions (especially acid/base/buffer questions) it is not always
obvious what equation we should be starting with.
How to identify the correct equation?

Ask these questions:
1) What is the question asking for?
2) What K do you have to work with?



l(sp :1-| XIO-ID

Some examples... __,[ﬁag.-s fCqu”J
Find the molar solubility of BaCrO, in 1.5 x 10-* M Na,CrO,. k _ [.
DalrOy 2 Ba®" "gng'- = S(Q.006H)
L & 0,00l7T M S= Yy
C s S
£ < 0.0 0195MS
I:CfaAzbjs
“Eop 7 H00

Find the pH at the equivalence point and the volume of 0.0372 M NaOH
needed to reach the equivalence point in a titration of 28.9 mL of 0.0850 M

H,SO.. -
250,50, 4o~ HSO,~ 4 H,0
We can think of this process as two separate steps:

1) Add enough acid so that we turn all H,SO, into HSO,-. Do we
need an ice table to figure this out?

() carcvtte Ny, sy, = Thso, Vmo, = 0. 0024 56mof

=Voy-
CALCULATE Vo:-l = c\/ Von=ﬁl-'_‘_‘: é@,OBML
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@cALcuLATE L—/“S‘%-1 = Nfso,- TG 025% M

O G

(001603 +0.0289)L

Step 2:
Let the HSO;- react with H,O to reach the equilibrium. What is the
equation and equilibrium constant we need for this part?

= /. 7 =2
l_’ 503-— _._{-lzo o,:? ,_(2603 + OH— Kﬂ.l L/Y([/ _,._I
0.0258M 9, 7 Kb—'K_K\ﬁ./w
A
=X T X S22
0. 0158 —x X ) [HS 4]
¥ 0.0258 Kb >7 400
Ko= x* x= [.35x/07*
Jd 025% :gUH-1
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f SO, + OA L S0, + M0
How do we handle the next equivalence point?

1) Neutralization reaction nO/-) - ‘2 nl-l,_503

0k 1 EQUINVALEMNG= WE NEED b6.03 vl
POk 2% Eguivaleace POTAT  WE NEED 2rbbs3al
S0,5 )\ = PNusgy- .

V- @ 06603x2) + D'“’Sé)L

2) Reaction of conjugate base with water

S 032- + HZ O —\_j H 503- + O H - ‘Ka,l :é‘,':b(/[)_7

T 0056 0 o kb =1.53%x/0"7
¢ ¥ - ’
£ #0.01526 X X

Foi1 = JKe (- 01526
= (.5 35x/0" 7 H

PH=9.68
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17.119 Gout is caused by an error in metabolism that leads to a buildup of uric acid in body fluids, which
is deposited as slightly soluble sodium urate (CsH3N4OzNa) in the joints. If the extracellular [Na*] is 0.15
mol/L and the solubility of sddjum urate is 0.085 g/100. mL, what is the minimum urate ion concentration
(abbreviated [Ur7]) that will cause a deposit of sodium urate? 7

Na U"m = Na+“’b\ t U 245\ 4 3

IR
S<0.0 55(7//00‘"L st

4 Y7ei0" )
= 0.95q /L —L, q7 ,0-3 C
Mw =190 | J ’ M = 2.00%/07°

/\A Uf(ﬂ\ N&f— Uy —
015M 2

L I(SP :(0, ’5\ S

C S S

F 0:5 45 s S= Kse — |33piM
Y O 5 0.9
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HZC)_OL, 1S A Diflomic AciD —P HC,OJ’—-" CZOL'Z-

Some kidney stones form by the precipitation of calcium oxalate
monohydrate (CaC,0,-H,0; Ksp = 2.3 x 10-°). The pH of urine varies from 5.5

to 7.0, and the average [Ca?*] in urine is 2.6x10-3 M.
If the concentration of oxalic acid in the urine is 3.0 x 10-'3 M, will kidney
stones formatpH =5.5? 0= CaC,0y PRECIATATET

2+ — +
C& CZO(_’ '”10(5\? C@ “‘b\ t CZ.O’" cab\ HzO{(\
DoES RXN  Go BACKWARD uUpNDEL  PHYSIOLOLLE AL CONDITIOAS
NEED T carcutdte. (o 4 Combares O K,
KIDNEY STUNES  wiL FogM IF Q5p7 Ksp

Q = [Ca¥*3 TC08 3

0y + M0 = HeOs * Hs0% Ka
heds tH,0 = CO7 4 H07 Ko.2

—

H,COq + 2O = Co 02" +2 H30° K= faixkaz
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=3.02 YX0~°




K = £H3O+12£C205:§
[/—lq,C'qu_&
e o2\ = K LH, (0.1
Cho*l
= (3.029 074 (B.ox0™3])

/ 0-5,5 2

S qozrwo~ " M

_ o "
Qﬁp ) [Ca“-_g[C-)_Oq"S = 2.%56r10
V., =2 3% /0 " 2, N6 KIDNEY
jp 2
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Chapter 6 Equations % Q"““mwo
— AE =nhy =l
cC=AXV %J —
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ﬂt ':LI
Problem 6.25 /
What is the wavelength (nm) of the least

eymggﬂﬁmgtia_l_liﬂe in the infrared series
of the H atom? /

E
AE =hv = hc I

)
AE = 'eu(i_?__ -—'r)
Ne h;

- v’z.lfsxlo"gf_zil__xqz)
= =059y AT
IE wWE ARE ASLED Fol ENERGY
QM]‘ITF&D 2 Y [mp| H TIEN

A B = AEﬂ*DTDN X/\/A -;(L{kr

mol

- A :Q[.é 26 35° ). asr10%mls )
Ae=h ‘5% ~ L 05a7¢p T

= )& 70X 107 Wi
= J]% 0nm



