Teacher’s Tools® Chemistry
Acids & Bases

1. many moles of pure NaOH must be used to prepare 10.0 L of a solution that has a pH of 13.00?

.0 mol (B) 0.10 mot (C)0.011 mol (D) 0.0010 mol
2. ich of the following is a base-conjugate acid pair?
C¢H;sNH,, C¢HsNH;" (B) Cl-,NH,"
(C) NHs;, HCH;0, (D) HCH;0,, H,0
3. In the reaction: CO; > + H,0O <=====> HCO; + OH- the carbonate ion is acting as a(n)
(A) Arrhenius base (B) Arrhenius acid
Bronsted-Lowry base (D) Bronsted-Lowry acid
4, Which of the following represents a Bronsted-Lowry conjugate acid-base pair?

(A) SO;* and SO, (B) CO;* and CO (C) H;0+ and H, @ NH,+ and NH;

5. 5.00 mL of 15.4 M HNO; is diluted to 250 mL, what is the pH of the resulting solution?
@ 0.52 (B) 0.76 (C) 145 (D) 2.89

6. A 0.20 M solution of the hypothetical weak acid HZ is found to have a pH of exactly 3.0. The ionization
constant, K,, of the acid HZ is
(A) 0.6 (B) 1.0x10° (C) 2.0x 10" 5.0x10°

7. If the pK, of the acid HX is 8.0, the Ky, for X- is

A) 1x10° B) 1x10®  (C) 1x10° 1x10'6 (E) None of these

8. What is the pHErof a 1.0 M solution of aniline? (Kp = 4 x 1019
(A) 4.7 @ 9.3 (C) 94 (D) None of these

9. A 0.30 M solution of a weak acid (HA) has an [H+] of 1.66 x10* M. What is the K of this weak acid?
(A) 4.8x 10 (B) 5.5x10* (C) 12x10° 92x107*
(E) The Ka cannot be calculated without additional information.

10. The pH of a 0.10 M solution of a weak acid is 5.40. What is the K, of the acid?
(A))1.6x 1070 (B) 32x107" (©)16x10°*° (D) 8.0x107*

11. 10.0 mL of a solution of HCI required 12.5 mL of 0.400 M Ba(OH), for complete neutralization. How
many moles of HCI wegg present in the sample?
(A) 5.00x 107 1.00 x 1072 (C) 1.00 (D) 2.00

12. A 50.0 mL solution of 1.50 M NaOH is being titrated with a 2.00 M HCI solution. What will the pH be

after the addition of 35.0 ml of HCI2
(A) 1.23 ®B) 11.7 12.8 (D) 2.3 (E) 10.5

13. A strong monoprotic acid is being titrated with a 0.500 M NaOH solution. Which statement is true for this
titration?

(A) The pH at the equivalence point cannot be determined without knowing the identity of the acid.
B) The pH at the equivalence point cannot be determined unless the concentration of the acid is known.
The pH at the equivalence point depends on neither the identity nor the concentrz ri‘t of the acid.
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What will be the pH of a solution made by dissolving 5.50 g NaQH-in enough waterﬁmake 500.0 mL of

solution? ("jg0H 1= 0 .27¢ pOH= 0.5 w& o

Find the pH of a solution made by dissolving 0.405 g of strontium hydroxide in enough water to make 800.0
mL of solution,

($rlo1= 0. 06416 (6M1= 0.0083A pOH= & &pH:_H‘?B

You have two similar beakers, one containing a colorless solution of a 0.1 M strong acid, and the other
containing a colorless solution of a 0.1 M weak acid. How would you identify the 7troni aci %w‘ H
'0

Test p H—= Weak addd woudd hoe s Ht
Determine the pH ofa 0)_10 M CH;COOH (acetic acid) solution. (K,=1.8x 1()",) —
[ £x10°= ;70 = (W= 0.00129 M PH=_/“?7 b,

Determine the pH ofa 0 05 M NH;. (Ky=1.8x 107%)
—\ ; =
/%x\O =5.05 05— )(-:[JH“7= g.5x10 M g_pH'/,\O

—1
Determine the pH of 0.05 M Nﬂ@z U( 1.8 x 10 for acetic acid) lﬂ, for G H O =5Gal0

X
Cux (' o5 x= [gu=S N0 CMLD

Determine the pH of 0.05 M NH4N03 (K= 1.8 x 10-5 for ammoma) for NH y =56 x| U

X2
5.6x\G " jgs k=M= $3x107" (,;_E

Determine the percent drssocratlon of a 1.0 M HCIO solution if the pH 3.7. (K, for HCIO =2.8 x 10°®%)

(Ht]= 1.99x10 M Y = __!‘.’%'_(’;,L.oo =(0. 017> Do - rased Ko

A 0.10 molar solution of HC,H;0, is 1.3% ionized. What is the pH of olution?
f.
O.O\3= -)4—1 )= - oovam (pH= Q.89

Calculate the pH of a solution prepared by dissolving 10 5 g of NaF in 500.0 mL of water ( F-1= 0 SN
(K, of HF = 70x10)\ € F™ = [.Yx10”

Lyxagts I fou—? X.6S X0 (w” g x

Determine the percent dissociation of a 2.25 M weak base solution with apH=11.8. on= ,2 X
1= O- 3
@ (onl= 00003 M - ~_I-——00‘?2¢ X100 €0, J%%
Chloroacetic acid CICH,COOH, has a K, of 1.4 x 10,

(A) Calculate [H+], pH and % ionization for 1.00 liter of a 0.100 M solution of this acid. r }4"-’ —0 002'7 n/\

(B) What would the pH be if you added 4.00 ﬁams of NaOH? (assume no volume change) ). V3

Y grms NGQU=0 (0 mAa OH 0adecl (¢ (o4 g el o, -;3.'7%

A sample of 20.0 mL of a 0.100-molar HCN solution is titrated with a 0.150-molar NaOH solution.
(K, HCN =6.2x 109

(A) What volume of NaOH is used in the titration in order to reach the equivalence point?

(B) What is the molar concentration of CN- at the equivalence point? /
(C) What is the pH of the solution at the equivalence point? Sl e C&SJV X_B

L
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Classify each of the following compounds as a weak acid, weak base, strong acid, strong base, acidic salt,
basic salt, or neutral salt when placed in water. Write a behavior equation to explain your choice. Refer to
K, and K, information as needed.

COMPOUND CLASSIFICATION BEHAVIOR EQUATION

(A) NaI_\I.QZ_ baslc_ SM No}"}-"&o_@; OH‘i‘HMOI

(B) HsPO, . -
Weale acid: H,f0, 4 1O =2 1O + K1Y,

(C) CH;NH, N ~
Weale base CH M, +HO =2 ChyMi +OH

(D) NH,Br

- aads ¢ salk NﬁLj,Jr +HO = Hgo"f— A
(E) Srliz_

basl‘(, Sdbt—

F+HO = OH™ FHF

(F) Ca(OH),

Shrney bose Calo, = o’ " 20k
(G) HNO; Weethe acidh HAOLHHO 2 H0™ + NoS
(H) NH(CI oudl © salk geo (B
BREg) Blpasic salk SO +HO 2 Hshy roK”
0 B Wede  bose- NHy F KO 2 NH ron”

(K) NaySOy
e

basic SAU('

50;} HO = HSYy +OH™

(007

IIJ—

™

(L) MgCO; d
i \§ (7 Gpﬂ‘ds (13 \lq ‘é L .
acdc g can + ‘Fl’\ﬂl yq far /)"0\(/"{. J) ,
(M) HBr J %
strg aad Hbe Fi0.  Hp0t il
(N) ZnCl, o
= acidic sk Zn(h0D), = K" +[zn{o/m4,¢
(0) LioH ,
Sforq baae. LOH—> Lir O™ 1007
P AF; ¥ Al Vo= (2x105 \ i 5
F- Mia: "L’X)O~'l aCld}C Sdﬂ— Al(H}O)@ : Hf-}—%l/oﬂ)/”dd)fY
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1 (8) Nald wacks o] Cleycoon  (swlar b Fbdiod)

~+
OH CCHLCOOM — /‘_60 + CICHCgo™

) 1Ol 0 . 1o mle - O
_'0'{_0“_’/( — 00 w/_(____ £0 10 M
O ) O .10 ml g @
Salukae  beors o (/J"Wa"@iﬁ
sk

| ‘ 9 0.0
w/ @ [C(CHA(OO == 0.1m

T:(\/\J )Zb (\OV‘ C(CH}COO’ usz5 IZC»
~\l_ —5—21 A_fo -
=104-1= 2, (7x107 M

. So T7.1x\0 < .06
Crrmte

\Zy: X0

T CN- +HO
(P (O~OlOL3(O-lo<ﬁ> 0 0010 b HCN x LOK™ _ iy ¢
[ HCN - 0010 Mlys OH/N & OM

-—

0150 mo Qoouentl Kol o
¥ Mumw = M‘(W:(B.B ml % Ne.OM N

6. 000 sy HCN Ao beromie, 0. 00)o e, CN~

() /’(F.e/v\dyoﬂif\*
YCN;\: Q;Q_Q_W;‘_
7.0333L ~ O 0LOO M
N 20.0 v 133
(O Use Kk, e onm (1 R
g v q.5x107 "M W

O (g~ SRR (2
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