Chem 51, Spring 2015 NAME K F\r

Chapter 9 (Acids, Bases and Buffers in the Body)

100 points

Use your Scantron to answer questions 1 ?4;1;. Each answer is worth 2 pt. There is only one answer per question unless

it states otherwise. o

Section 9.1 Acids and Bases - Definitions

1. (9.1) What kind of {aste do carboxylic acids have?
A) sweet { B)|sour C) fruity D) slippery E) salty

Use these answers for questions 2-4
A)acid(s) B) base(s) C) neutral D) alcohols ~ E) water

2.(9.1) P\ (is) are compounds that donate a H' in water.

3.(9.1) E (is) are neutralized by an acid.

4.(9.2) HCl is the B found in our stomachs.

Section 9.2 Strong Acids and Bases and Neutralization Reactions.

: . Use these answers for Questions 53-8,

5.(9.2 is a strong acid.,

©2) % a SHolg ac A) ammonia
6.(9.2 is a st base.

©2) B 15 & strong base B) acetic acid
7.(9.4 i k acid,

@4 15 8 weak act C) nitric acid
8.(9.4) A is a wealk base.

D) magnesium hydroxide

9. (9.2) Which one of these reactions is an acid-base neutralization reaction?

OH OH
0 . o
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(6 pt) fZMl‘gﬂvm amd balancs e Tollowding neotealization reaction.finclude (s), (1, (2), (ag) as appropriate]
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A
A\
The following data was obtained from titration of 4.00 mL vinegar with 0.2403 M NaOH iy determine the molar and %
concentration of acetic acid. Complete the calculations indicated using the following data,

TRIAL 1
Initial NaOH level in buret 0.00 mL
Final NaOH level in buret (End point) 19.19 mL

(2 pt) Volume (mL) of NaOH used (Skow calculatton) ! q l q e L

|G — o 0 =1],
(2 pt) Volume in Liters of NaOH use ?ow calculanon)

\Q-O\mb@ 000l ™ O:OM(&I%L’

-X
(4 pt) Moles of NaOH used in titration L"Lu ({)) , X l ) mole NaOH
(Show calculation)

OOVUT L O 2U40T ML o g 10 ™ e

(2 pt) Moles of HG,H;0, neutralized by NaOH L LIV L0 | mole of HGHLO,

(6 pt) Molarity of HC,I;0, v X
(Show calculation) “

L“)'WDJ = LT mmﬂc’{tﬁlslgﬁ;
.>(
{.00 nl LGU\SWL,

(4 pt) Grams of HC,H30, (molar mass = 60.06 g/mol) O ;l N g HC,H50,

(Show calculation)

U0l Loog y fras ) = 00’7?%%‘;/

M HCH;0,

£.792
(4 pt) Percent (m/v) HC,H;0; 2/'4:”- % HCH;30,

(Show calculation)

ﬁ‘)mz/
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Section 9.3 Chemical Equilibrium

10. Considering LeChateliers principle which of the following statements (the underlined portion) is correct?

Use the following equilibrium equation (the one that occurs in blood).
CO, + H,0 & H,COs = H' + HCOy

A) Metabolic acidosis causes a decrease in CO,. pnerstner pH
Increased respiration (panting) causes a decrease in CO, which in turn increases H'. This is called respiratory
alkalosis. an—me

hen CO, increases, an increase in H' results, and in turn_pH increases. This is called respiratory alkalosis.

¥ FICO; increases then H' decreases and CO; increases, thereby resulting in alkalgsis.
p\"@ Ve A,

11, The following reaction is exothermic. Which of the following will drive the reaction to the right?

CHa () + 2 02 (g) <> CO2 (g) + 2 H20 (g) + heat

A) A decrease in O, B) A decrease in CHy @e removal of CO2 D) The addition of CO2

Section 9.4 Weak Acids and Bases

12. (9.4) What is the conjugate base of OH-?

c Q a3
A) H,0" ) H0 B) O- ) O B) 0-2

13. (9.4) What is the conjugate acid of OH ?
c D €

A) H,0* 29 H20 To- @0y D) 0-2

14, (9.4) In this equilibrivm equation, HCOy' is a B)Base C) Conjugate Acid D) Conjugate Base
HCOy +H,0 F* €O +H0" =

Section 9.5 pH and the pH Scale

Use these answers for guestions 15-19
A) aqueous B) electrolyte C) neutral D) acidic E) basic

15.(9.5) In Q’ solutions the pH is equal to 7.

16. (9.5) A solution of pH 8 is more € than a solution of pH 5.
17.(9.5) In _QW_ solutions the pH is less than 7

18.(9.5) In D; solutions [ OH™ ] is less than [11,07].

19, (9.5) A solution that contains [F,0*] = 1.2 x 10° is E .
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ydronium ion decreases.
B) hydronium ion increases.
C) hydroxide ion decreases.
D) there is no change in the hydronium or hydroxide ion conceniration.

20<ﬁ) If the pH of an aqueous solution increases the molar concentration of pﬁ’

Use the following equation for Questions 21 and 22. pH=-log[Hs0"} and [Hs0*]=10""

21. (9.5) What is thg pH of a solution that has a [H30+] = 1.2 x 10-37 2 ,(‘1 pE
A) 1.20 .92 C) 11.08 D) 12.80

-3
22. (9.5) What is the [H3Q+] concentration in a solution that has a pH = 2.347 y.5714 10
A)2.3 x103 M 16x103M  O22x10-12M  D)12x101M

Section 9.6 pKa

Consider the following equilibrium for HCO3- whose pKa = 10.32.

HCOs + H,0 4=  CO4 +Hs0'

23. (9.6) Which form will predominate when the pH of the solution is at blood pH? d “\{ < Yoo e
A) H§O3" B) CO3-2 C) H2CO3 D) H,0 E) All of these

Section 9.7 Amino Acids: Common Biological Weak Acids

24, Under what conditions can amino acids be found in an un-ionized form?

a.atlowpl b.atpH=7 ¢ athighpH no acids are never found in un-ionized form

Use these answers for Questions 25-27

O _ ] :
HQN—.(EI-I-#, " (H Hghy = Gpf -~ € —OH HyN- ?H L

A) G CHg ) CHa D) Gy

For the amino acid Val (pl = 6.0) what species exists at each of the following pH’s?

s.pH=12 O
26.pH =112 \)

27. pH=6.0 C/

ot
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28. Which of the following functional groups of an amino acid would be fonic at high pH?

o _
-~ -0
CH B) -CH,-OH C) -CH, D) -NHz E)

Section 9.8 Buffers and Blood: The Bicarbonate Buffer System

Consider the following equilibrium for HCO3~ whose pKa = 10.32,

HCOs +H,0 =% COs” +H0"

29. At which pH is HCO; the best buffer? A)2.0  B)7.0  €)9.0 0.0 E) 12.0

30. Which of the following aqueous solutjafisywould be the best buffer?
A) NaHCOs(aq) B) NaF(aq) C) Exual amounts H,CO3 and NaHCO3 D) HF(aq) E) HCl{aq)

31. At what pH are amino acids the best buffers?
A) pH=pKa B) pH<pl AH=pl D)pH>pl

Use the following equilibrium equation (the one that occurs in blood) for question ’Zygbelow.
c'o2 + H0 & M,C0, «= H" + HCOy 170

v B e

32,

:

A) Metabolic acidosis . Patient ' Normal

B) Respiratory acidosis '- pht: ?ﬁ@ @Fiﬁ&lﬁw T.33-743
Metabolic alkalosis ' pC0,: 27 mim Hyg 38 - 50 mm Hg
m Respiratory alkalosis _ EH’EOJE:' 16 mmoliL 3% - 9% rumaliL

&

v
(12 pt) A patient who weighs 155 Ib is prescribed a medication three times a day that comes in a 0.4% suspension, If the
daily dose is 1.0 g/kg/day how many teaspoons are given each time the medicine is administered? Useful information:

Thke=221band 1 tsp=5mL MP J0V Ml

‘?h—“’*? = /";T/?\"dx,/,._\! . X ff—dh ,/,‘{fﬁ* x \ﬂ,—‘i% M/_____M/”@ T #Wzéf
b L& g D odpr ARy Sl B gy



