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Acid Base Chapter 14 Kl ¢ LA - el
AP Chemistry S —_// e
Muitiple Choice »

C

— 1. At 25°C, aqueous solutions with a pH of 8 have a h} droxide ion concentration, [OH], of...
A) 1.0x10™M

(B) 1.0 X 10°* M F'” = |4-%
(©) 1.0 X 10-M gy -t
D) 8.0M ( [)5‘? J= 10

D 0 O.ta \09'» Coad 4 u":J tb‘h [QJJC‘

HSO,” + H,0 2 H,0* + so.z‘ '
In the equilibrium represented above, the spe species that act as 's bases include which of the following?

I. HSO.~ II. H,O T11. SO

(A) I only (B) 111 only (C) 1 and 111 (D) 11 and 111

A

3. What is the pH of a 1.0 M aqueous solution of NaCl?
A)7.0 .

(B) greater than 7.0 K H&,{,”YQ/P Sa_,@t‘

(C) less than 7.0
(D) not enough information

o

4. What is the pH of a 1.0 x 10"%molar solution of HON? (K, = 40x 107y HCN+H,0= ‘u:o CIJ

L

0.Dlo o
(A)10  (B)Between7and 10  (C)Between4and7 (D) 45' - [ < y
ED 5. Among the properties of strong acids, they are those which: E o.010-x X =
(A) have an equilibrium lying far to the left. False iR
(B) yield a negligibly weak conjugate base when reacting with water. H0x 107 "= (xY X}
(C) have a conjugate base which is a stronger base than water. False { 0.0l "\"Q\
) (D) are ?nly shightly dissociated -(1F>mzed) at equilibrium. F:a|s-¢ ¥ = 2.0% (0 (3 b —H—"
L/ -
6. What is the [H"] in a solution which shows a pH of 2.30? CFH = (Gj (2 Ox (0™ P
(A) 2.3M EH+]- [0.1.33
®) 11.7M - =%
(C) 5.0 x 10°M = 5.0%i0
(D)2.0x10*M

[

_— 7. IfKa for HCN is 6.2 x 10", what is Kb for CN?

(A) 6.2 x 10% b < 1 <
LR ) ST S Pt
(D)1.6X10-?-3 4 aceld

Ox ~a_
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" i lution? ()
8 Which of the followin substances can bc diSSOlVCd - b_‘____asm 3= & .
i & F

in water to give
(A)NH?&\ NU T+ J,0=H0" » NH, Cuidigalt yodly Coni boe ¥ W

v - ' - — ’-A. d
(B) NaBr n~, ubva | , wealk acid unli Udet. A i
©OXF F-. ) 0= HF .+ o (base OR~ v Solutimia Sihca, 4

i' L
(Dmal [RRE {-l Ted Vcﬂj bﬂz/ ¢ i .’\) \)",r Shn e B

A 1 ,.):' l';' V.
9. The following acids are listed in order of decreasing acid strength 1n water. H\r A

HI > HNO, > CH,COOH > HCIO > HCN .
According to Bronsted-Lowry theory, which of the following ions 1s weakcst baser

(A) T | gl 170 b -Lo AL
]"El_, L: b} ) J -

B NO:  vost Uil len o !
©Cco oy U A
D)CN O - . s e bTYﬁﬂ’:c‘ <+ Loni. basa
‘AV 10. In a solution prepared by dissolvmg 0.10 mole of an acid HX in enough water to make 1.00 L of solution,
the pH is observed to 1.35. What is the Ka for this acid? . e
4 , e [+1= 10
(A)2.0x 10 WL+ o == 0% X - 0.04YT M
(B) 3.6 x 10? ¢ AR T ' S
(©) 45x10? -l H._wf_,T:g‘__,_ (0.04471) (6 0441)
(D) 5.0 x 1012 L X ﬂ\ 0 ]D “
__— 11. Given HCN (aq) + HCO; (aq) <-----> CN" (aq) + H.COs (aq)

If K< 1, what is the strongest base in this system? Cony bage  Conj. ad
(A) HCN
(B) HCOs
©) CN-
D) HLCO;

e — =
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T \.;‘cc Response:
’I— y. 1. Lactic acid (HC;HSOQ forms within human muscles through extended exercise until its concentration
‘/.- reaches 0.0011M. The Ka for lactic acid = 1 4 x 104

a. Write the dissociation equation for lactic acid in water.

HOHe0, + H0 = Y. 07« 00,7

Cag (23
b. Write the equilibrium expression for lactic acid. E + e

Ka= CH,00rC, 10,00

-~ )
-._._.__,‘,

CILIC3'” 031 /

¢. Determine the pH of the lactic acid in blood and its percent dissociation. \\l/
HCaHs0y + 8.0 = H, 0" = C,H.0.8 by T
L el g o V410 = (1))
T p k‘;——-——u— o o=y
v/o = 320" a b Loghy. u l.bbiuo‘—i.q:ro x -._x"’»‘_
Fm———e 3 BT x= CH ] loa (5 L7%10 ) X2+ 14107y — [,64 %10

0.00n

ENTENA o= 288 | xreagv

2. KCN s highly toxic; however, it is commonly used in gold mining as a means of extracting gold from a

mixture in the presence of c(:{xygen A lethal dose for KCN, in terms of exposure, is 250 mg. (HCN has 2 Ka

of58x100) K= K2 . L2xn g5

a. A KCN solution has a pH of 10.82. Determine the initial concentration of the solution.

wle TN 02 feneon - ?OHE 14 —l0g2

- 1 1 - = 5"1%
ha@ o ius1> K= TROVVTOR T (encts (Lobixs ) (OU-T= jo- 32
£ ] By o oy
B = = b.LIxt0” M
ll T - 5. 0259 M

b. If the solution from part (a) has 2 volume of 850 mL, is the mass of KCN dissolved considered a
lethal dose? Justify through calculations. -

0.8905, 00194 ¥ (524 _
N N
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A o
_ cture contains two h W .
3. A caustic mixture is obtained from an industrial waste runoff. Thclfg_]fm m“h’h\ m j' 5
0.00750 M calcium hydroxide and 0.330 M CoHsNH; (Kb = 5.6 x 10°)- o8 4
a. Determine the [OH] derived from calcium hydroxide. Wil &
D20TEOme! Loty ZOHT . 0.0150M  OMELe)
- Lmof Lol 0=)- :
b. Determine the [C;HsNH;'*] at equilibrium. o .
t 1 'i’ tal ,!' N ',__ . y, ’ = v-:‘ 'L‘D - ; Y ) 'a‘ k
C.lteNd, + [ 0 == (ot N7y + Ok e
! 9.%20 o 0.015D ot
e~ L EX r x X=0.6123
e / D.015 0+ L ” S
(_ { st FeNL, + | = 19 G fA q
c. Determine the [OH] at equilibrium. &‘.C,...f.:?__________:] — Q-:-g-;:fff‘_-»ium.-i—

Cot-7=(0.0150+ 0.0122 )M
[ = 0.0275M |

d. Determine the [H'"] at equilibrium.

e Rl =a
(H+1= Loxto" ™ _ g iyip13
D.0727%

e. Determine the pH of the mixture at equilibrium.

pit = - log (B.6brio7'2)

—— ———.
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id Base &

; : Name _~ 1+ bt
Chemistty ~ Multiple Choice Period /' Date _——

1 The1 value of the acid-dissociation, K,, for a weak monoprotic acid HA is 2.5 x 10%. The pH 959,40 M HA
is closest to:

/\f e il
A) 2.0

B) 3.0 C) 4.0 D) 6.0

B

—

- 0.22!

2.In an aqueous solution with a pH of 11.50 at 25°C, the molar concentration of OH'ug is appmﬂmatdy: .
A)32x 10" M 3

B)32x10°M g -D'-"(D = 2. 1yi0" T
C)25x10"M “D)y25M - g
. O P ¥ - | o }A
~D % [ o " (oK~ = e i O
_"‘-3' F'(.q)+HzO(|) <= HF(@"'OH‘(@ 2. "o ¥iD

Which of the following species, if any, acts as a Bronsted-Lowry base in the reversible reaction
represented above? .
A) HF B) H:0y C) Fuy only D) Both F and OH-
._fE.?_ 4. Commercial vinegar was titrated with NaOH solution to determine the content of acetic acid, HC;H;O2.

For 20.0 mL of the vinegar, 32.0 mL of 0.500 M NaOH was required. What was the concentration of acetic
acid in the vinegar if no other acid was present?

\‘I"W{"'-‘ v A Ha}"}
A) 1.60 M B) 0.800 M C) 0.640 M D) 0.600 M E) 0.400 M 210t 7 Onl
O Loo bt

A 5. A solution of calcium hypochlorite, a common additive to swimming pool water, is:
A) basic because of the hydrolysis of the OCI ion NaCIO : nd
B) basic because Ca(OH). is a weak and insoluble base  /  « g ,
C) acidic because of the hydrolysis of the Ca®" ions

0 0%1L, 0529w 0.0lk
L 3

o™ clo™ @ Egiiv. ootk
D) acidic because the acid HOCl is formed Clo st B tie y ol wel Lhb_ o f el -
E 6. A buffered solution is one which can be described by which of the following? _0.01L0irnl ¥inzaar

LS T
1. a solution which resists pH change. o O . D708 =0.5¢
I1. may contain a weak acid and its salt. y
I11. contains species that can react with both H* and OH".

A) I only B) II only C)Illonly D)IandIIonly E) I, II, and I1I

The next four questions refer to aqueous solutions containing 1:1 mole ratios of the following pairs ¢
substances. Assume all concentrations are 1 M. &

o d. p e y 4
A) NH; and NH,C1 £5%,  B) H;PO, and NaH;PO, “eaZzy  C) HCl and NaCl S
D) NaOH and NH; Lose  E) NH;and HGH0; 275, v/e

hehiare Vo r
i 7. The solution with the lowest pH overall — sst acidlo
_._E_ 8. The most nearly neutral solution

_'A_ 9. A buffer at a pH > 8 (neutral component 1s basic)

_Lb._ 10. A buffer at 2 pH < 6 (neutral component is acidic)

e 1 EANG T Wi _ i
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© srthenius definition of a base is: _ Feta N TR~
_~ 1. The AA) a substance that produces H* in water soluthn. 2 ace. 25 by 11 3\/
B) a substance that produces OH' in watet solutiol. f
C) a substance that produces protons in watet solution.
D) a substance that acts as a proton donor in any solution.
5 T cr CS
/" 12. . HCQ}{SOZ(‘@ i CN (aq) ("'} HCN (aq) + CZHBOZ. (9
7 The redtion represented above has an equilibrium const‘agt__cqunl
be concluded from this information? K Yz ore A"
A) CNis a stronger base than C;H,05. ¥ (= o e
B) HCN is a stronger acid than HC;H, 0. react 4 |
C) The conjugate base of CN" is C,H,0y. \-: |
D) The pHLsk psludion containing equimolar amounts of CN- and HC:H;0: 15 7.0. %

to 3.7 x 19‘. Which of the following can

7 : . ’
— Timmj{% . (?:Z:::E; 3;1:;&'1111 a strong base will give youa pH at the cquivalcnét): pgltzll;?f; i
> B) Less than 7 q
D) Depends on the strong base E) Depends on the weak acid
\ 5 i " E‘:- -‘_ - p'r:; f—_‘—,-l 9—-—- -
"L’- 14. Mixing Na,PO4 in water will give you a pH that is: P 50 = L0,
A) Basic B) Neutral C) Acidic D) need more information
— 15. The equation for number 2 when mixed with water would be:
A) Na*+H:0 €= Na*+OH +H,
B) Nat+2H:0 € Na(H:0)(OH) + H*
C) PO& +H:O €= HPOZ +OH-
D) PO& + H,O <-> H,;PO, + H;O+
A
~’ 16. Which mixture should be chosen to prepare a buffer with a pH close to 7.2?
Acid K, 7
Acetic acid 1.8 x10° / S Wi S TN T
Ammonium ion 5.6 x 10“"‘/ fP*’ ClosestT TP Plea
Hypochlorous acid 3.5x10° lodk ot 2 pay e
Nitrous acid 4.5x 10" 3_ \ o Y PR
or K
A) HC.H;0; and NaC,H;O: B) NH,NO; and NH; =
C) HOCland NaOCl . D) HNO; and KNO:
2
)
; E . - bi ‘q:-. g s

Scanned with CamScanner



10
|
F i
! Y
i E -.‘*_.-..‘- _ S it Al S AN ;
P . . ‘- . : - : . > p V;
RN T S A
At e ;\-‘ ;g,:'._,r.' m""-"f‘-"!',' | e hE AT
B s T R N B A =
0 5 W18 20 2 30 3
volume of NaOH added (mL) o e .
Which of the following indicators would be the best choice for this titration?  © - e
Indicator Lofladicator ("o (nolicator —
A) Methyl orange 39 b | P )
B)  Methyl red 55 {
&) Bromocresol green 71
D) o-cresolphthalein 8.9
E) Alizarin yellow 11.5

A solution of a weak monoprotic acid is titrated with a solution of a strong base, KOH. C.onsider the
points labeled A through E on the titration curve that results, as shown below. The questions (18-20) are
based on the graph below.

§5% o 1bv2ct,)l H@fjﬁi ?(ﬂ % fatie ey
——__18. The point at which the moles of the added strong base are equal to the moles of the w
5 PICSCIlt. E%‘J-:l \fa.{_.@.er"-{:_j—- f.;Dﬂ 1“»&'

—
—
—

——

3

——

19. The point at which the pH is closest to that of the strong base being added EnJ_ .

20. The point at which the identity and pK. of the weak acid can be determined H a.‘ .(' -, \
te’é:.,“u'd ‘:..{-.r.f e F MA—: n 4 ;
' \

—
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i Name
Acid Base
AP Chemistry ~ Free Response

1) A buffer solution contains 0.40 mole of formic add,.HCOQH' ‘”;d Ofg mlo(l}c‘s ?:Esodmin formate, Ng_(_:__Q__O__}_{_, R i
1.00 Liter of solution. The ionization constant, K, for forrruc. acdis LOX IUT. lgutie

. . . 5 5 . \
» n. r-—.,—-__’, ' . P ? i ,

a. Cda#frcmcp}?ofﬂnsiolf;t39 r‘:, [o0 (18x15 . ,;ra,f)'b"o-
T —_ L e LD A e A A
pif= PKa = Lo (B = 4 N\ 80|

- I AN} "] ==t ) )
A b
. - - —
e ; A 3 LS
)”/‘/, - Q.JD‘(J f-"-"“{_ \9 N s ‘ . —
= i T LPE g™ e
£ = -

b. 1f100. mL of this buffer solution is diluted to 2 volume of 1.00 Liter with pure water, the pH does not
change. Discuss why the pH remains constant on dilution.

N

N o) - e :"‘ . ’ ".
lhe msies 6+ acid ven NS LRSS e

‘th) LN 13

as wedd as $na Mefus of Chriysa o
S & T N&L>S O= bhr/iysa g

' (3
1/ .

mf " (, i ‘.:/G..._, % R = N E‘ \J' : .

‘ 7 1 -] {"C.'/HLQ_.J:'—;: ti’;:’ ‘f"-'{,'/:- ™

e Jj;gt

2 In water, hydrazoic acid, HNj, is a weak acid that has an equilibrium constant, K,, equal to 2.8x10-5 at 25°C. A 0.300
Liter sample of 2 0.050 molar solution of the acid is prepared.

(2) Wate the expres sion for the equilibrium constant, K,, for hydrazoic acid.

1B 1 /) e 1 At - i £ -
H,t HOo = A0 N~ K = D00 TN,
r . _:_- . = D~
i : .I_,. :‘\! -—-'
(b) Calculate the pH of this solution at 25°C. = .92_‘;
s ) 0 O 28Ty
c - x \ +X +X el
| (0.050- 3
[
£ 0.0%0- _ X gV X = !.lixfo'g_-g,f'

L’

1 1 1 i 4 ;: '
(@ To 0'}5&1‘&::;0{ this solution, 0.80 gram of sodium azide, NaN3, is added. The salt dissolved = = /
c‘:f:‘;P eﬂ_)_:— culate the pH of the resulting solution at 25°C if the volume of the solution remains unchanged.

5! ! S £ <, 1! :,__, ’ _szgr'r_af
el = ?Ka = \pa CNg 2 o 700 1aliy . _.__._.."’j =0
{ } rﬂ“{ ’—i 2 1'5_7'20“""
i, D.02%mo! A
. o ol = 0.8 M
= loa(2gxin s\, [ /oo O-15oL
gl et bt qoq (OB
SRvyes
U \DBgp
= Udog.
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,ployer is interviewing four 5 lic

? ul:::::u[x with a pH close to 9. B
i % ‘,‘. Archie A. says he would mix aceti
- > Beula B. says she would miy NH

Wear auad | SAis
}

i ) imf 9
] wrak. base | SaLL
Pom laboratory technician andJ;sksiaih ,l]ﬂ)w to preparc 2 buffer

c acid and Sodlu

5 m acetate solutions. — .1 ;. ! o~ oA Jr.'fl" - .";' r_r'
3 ??‘ ) C.afl.—a-.c_:'.f?:).'f’.Elfcq\'vould"ﬁﬁx'NH‘-(grmi-q. s elutions. e pusH e il

N, v “Dexter D, says he would mix N5 solutiors.
4 s ; 3 and-Na o

t’:,/ Which of these applicants has OHselutions:

. given an a : )
be followi .2 Pproptiate procedure? Explain your answer.
2 (T. : f ng aadzgl consiants may be beloful: acetsc ac 4 K.= 1.6x10% NEL*, K, = 5,610
{ o 6 L / f-l I i el

b. Assume the base solution h

2s 2 molarity of 0.250 M and 3.00 L of buffer solution must be prepared,
caleolate the Iilqmbcr Ofw&c component of the buffer that ate necessary for a pH of exactly 9.00-
? "r = 4 E - i
12 Na Da
{ : Y

- log ( ©Lx\0=1%)

" 280 5 %z o ioj (o.ts:—no> e .
i ..._: 25 = oo 0,250
12 0.2 - "
10 T -07%% 5,260
Ip # ==
St o - X

pH ¢ | X =0.44(, = CAls

= \

2 M: o
0 -c-_-sJ % quq’(o- ’u | 300'\" '
5 25 30 o= TR T
PRI TR [ X = 1.2 mol awid |

A 30.00 milliliter sample of a weak monoprotic acid was titrated with 2 standardized solution of NaOH. A pH meter’
was used to measure the pH after each increment of NaOH was added, and the curve above was constructed.

(2 Ejplain how‘this curve could bg used to de;termine the molarity of the acid.
lgﬁf&h& Il Efl 0 - the @Dw\;pil-?)m& pont Jells ue
D ot 7= wmol O, % |1 ueu kns aci
oLinag \/O*?Uim 04? bagJ_ @ ef-u_j‘.‘,%s S WLO{ csgl

! e Wiv. caxn Ca e tync.
(b) If you were to repeat the titration using a indicator in the"acid to signal theendpoint, which of the following
indicators should you select? Give the reason for your choice. 4 R o St
Methylred K, = 1x10° ? Ko (oo SGuay’ r{;m};'r
¢ Cresol red K =1x108 D ]
Alzann yellow K, = 1x10-1 A
©

Sketch the titration curve that would result if the weak monoprotic acid were repla.ceid by a strong

monoprotic acid, such as HCl of the same molarity. Identify two differences between this titration curve and
the curve shown above.

* ol @ eguivatams - 3 b7
e b.u@ - Pored _uoem,«i- be

vﬁt\j Y‘e?m‘ *
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: ’ i sented below:
5) Aniline, 2 wealk base, reacts with water according to the reaction repre
’

CoHNH; (ag) + H:0 (1) €2 CHsNHs (@) + OH- (aq)

i ilibri ression, Ky, for this reaction.
a) Wrte the cthbgum constant exp

P . ' b1 0 Al -
/ - g - -— ]ﬁ-"{ = ) T
Nt vi-g VA g - e
- - s . -
| . !
{ 'J 1 MM WA g
— “43 -

b) A sample of aniline is dissolved in water to produce 25.0 mL of 2 0.10 M solution. The pH of the solution 1s 8.82.

e _ 25! of 101 n 14 s

Cal;ulztc tuc,ch“lmgbfl:rg tt_ol_'l?fér’lt, Ky, for this reaction §) '5'\.; . I i'ic. " = ;D-g

e Lok T2 107 = bt xln- b
| ——

- J

gt

- -
s I
- () { L3R

¢) ‘The ‘sblation ‘p;:parcd in (b) 1s titrated with 0.10 M HCL Calculate the pH of this solution when half of the weak

has been neutraized. ; [y - = L.Ovip™™
base 13/;% _,AK " !DJ .,‘t/.* Ka __-) O :2‘:}.\‘:.0.—1"
l | = VI, :}—-‘—:‘-_- ‘:?!,37)’13"‘3
el (?,,'Z.ﬂ).',:y s—/ +
(* 4.0H
d) Calculate the pH “C the cquiv:}lcncc point if the titration in part (c).
. MH, ¢+ sl H g F
O : L''S iy 3 T - ol ~ | ' -
Q'l'T.'C,. % & BB st ) — Ctp 15'\‘1’:3 O.DL_J\__,JCO_ D o
" Q23235 o 8 T o
C-0.00t3  ~pops F0.002% -
o R RB T e b LB
t}aiLT%l»' Qb}'(‘gu‘[f + " ”‘ 5 \df-‘_\ t N ‘ [02)50‘—3%
/) - - - ?; < - ! - t oy -
K= LOxjp- ¥ | 0 o050 = 20 ( H.NR, * 0.0561
& 3)un-te C ) bt 2
: ’L 290" .. - 2
: E5050-x" R

s : X F\b
¢) The pKa values for several indicators are given below. Which of the indicators listed is most suitable for this
titraton? Justify your answet.

ndicator———————————] pKa -~_.__

Erythrosine il . [ oy
Litmus e el

Thymolphthalein 10
T

g,_bfis)r m.a._if::mg"pv chamu_s Co*?m’ aL
/_ C;{OJL{ va Lo Ce. f]DD"- S, O

- : 2.29% (5" 5= GO \
(. >3 {{}6 & !":‘Jri- ~T W eI* (o (Qf____g_ :
g ! o o H H D - x
IOV CaTBr lfia'u—e_ ot ?Ka_, 0 95 )
NRAY LAU ya Lonnre s ' = 107xj0" 22 [y
L S ‘ -

; =5 )|
2 [FRT2ST]
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