Acids & Bases

1. List the differences between an acid and a base. Your description should include such things as whether both
are electrolytes, which contains a hydronium ion and which includes a hydroxide ion, and you should also
include two examples of an acid and two examples of a base that are present in your household.
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2. List 3 strong acids and explain why these acids are considered strong acids.
M Hase, | HNoy Complitery, dissociamn 1n  Solw
3. List 3 weak acids and explain why these acids are considered weak acids.
\'\C'x\"«-:fm . We , Hlle does wot mw%_'ma,b-

4, List 2 strong bases and explain why these bases are considered strong bases.
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5. List I weak base and explain why it is considered a weak base,
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6. Listed below are some of the properties of acids and bases. Fill in the blanks with the appropriate word, acids or
bases: A’
a) produce hydrogen ions (H+} in solution e) A have a sour taste

b) B have a bitter taste f B have a slippery, soapy feel
c) E produce hydroxide ions {OH-) ions 2) 3 react with acids to form salts
d) [ react with bases to form salts h} A react with many metals

7. 'Write an equation for the dissociation (ionization) of the following acids in water: {follow example:)

a) HCIO, > H' + ClO, DHS = guw L, g7
bYHS0: —%  2w* & S6.% )HCI — h*Y wo -
OHCHO, == WY + Compe, HHNO; —» p* o SN

8. Write an equation for the dissociation (ionization) of the following bases in water: (follow example:)
a) Mg(OH), “ Mg? QOH" HKOH ~2 K*¥ +on”
b) NaOH — NoY oM e} Mg(OH), ‘:.:_.a, M3 ™ o on”
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ACID AND BASE PRACTICE

Using your knowledge of the Brensted-Lowry theory of acids and bases, write equations for the following
acid-base reactions and indicate each conjugate acid-base pair:

a) HNO,; + OH > N 03' — \"(1 o

\-_ \L ] ‘—'3 _"
A B <A
b) CHd\JHz + H;O > C“‘s_';m; - ?H-
¢) OH +HPO,? >
Hie =+ Poyy
\.B_ \ A 1’ A ﬁ iy

2) The compound NaOH is a base by all three of the theories we discussed in class. However, each
of the three thecries describes what a base is in different terms. Use your knowledge of these
three theories to describe NaQH as an Arrhenius base, a Brgnsted-Lowry base, and a Lewis

base.
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3) When hydrogen chloride reacts with ammonia, ammonium chioride is formed. Write the equation
for this process, and indicate which of the reagents is the Lewis acid and which is the Lewis base.
Hal + nw —3 NH L
A g > H h 31\@/NH* LA T
RO wght ey s MRS ol B A
4) Write an equation for the reaction of potassium metal with hydrochloric acid.

2 KE A+ 2w e (MO —y 2K ¢\ + ",

2.‘(» - 2-\** — K.* - H?.
8) Write the names for the following acids and bases:

a) KOH -,:o\-nss:u.m \\,\é’o\xﬁx(c\-\

b) HCL . WedvecWlew s acidd
¢) HF hdvo Fluorie agid
&) Fe(OH):__ Wen (W) Y dvoxida

&) H,SO, Suthuvre acicl

7) What is the pH of a solution that contains 25 grams of hydrochloric acid (HCl) dissolved
in 1.5 liters of water?
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8) What is the pH of a solution that contains 1.32 grams of nitric acid (HNQ3) dissolved in
750 mL of water?

1.372 . .-
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9) What is the pH of a solution that contains 1.2 moles of nitric acid (HNO;) and 1.7 moles
of hydrochloric acid (HCI) dissolved in 1000 liters of water?
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10) If a solution has a [H'] concentration of 4.5 x 107 M, is this an acidic or basic solution?

Explain.
Kes o En]Low] brd >Lovd
Cow] = et - Aad -y
. xie F 1.22x0" ¥ W ‘zlm) H.Y%te 6.3 5

11) An acidic solution has a pH of 4, If [ dilute 10 mL of this solution to a final volume of
1000 mL, what is the pH of the resulting solution?
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Tonization of Acids/Bases
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1. Describe what occurs when water ionizes (“self-ionization of water”). Tnclude an equation and an explaiation.
2. What are the molar concentrations of [H+] and [OH-] in pure water at 25°C? 1% {» t
~ - 'I I" -
3. What is the ion-product constant, K,,? b = LW;] LOH '1 Prte @ 259
4. Find [H+] for solutions having the 5. Calculate [OH] of a solutions when
following [OH-] value: its [H'] has the following values:
a) [OH-]=1x10" a) [H'1=1x10? .
g€ 4¢é &0
b) [OH-]=27x 10" 4«0«0*‘60 b) [H'1=36x10" oepet
x < &7
¢Z Wee
-3 ax + 2 <
¢) [OH-1=1x10" ¢) [HI=1x10
d) [OH-}1=6.3x10" dy [H']=78x10%
6. A solution contains 0.635 g NaQH in 236 mL sofution, 7. A solution contains 0,737 g HNO; in 934 mk,
solution.
a) Write the eqn for the dissociation of NaOH: a) Write the eqn for the dissociation of HNO3:
Na,OH — Na* 4 on” — ind o -
RNey B+ Noy
b) What is the [OH|? b) What is the [H+]?
O.LNS - -
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¢) What is the [H']? ¢) What is the [OH-}?
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8. A solution contains 0.0441 g HCI in 560. mL. 9, A solution contains 8.93 g KOH in 636 mL.
a) Write the equation for the dissociation of HCI: a) Write the equation for the dissociation of KOH:
Hely — wY o« oy KoW — K'Y 40w
b) What is the [H+]? b) What is the [OH-]?
0. Ou-y fmsl = DoV . %93 \-———-— = 0.199_ .
e T SR ety MG 2 028 M
¢} What is the [OH-] ? ¢) What is the [H]?
k bt [, 5 k -
—
. H]J" _ -1
2dews Y T Mot M 026 - Hoono™ M

Ans (IRO+1): 1x10-14 4.0x10-14 1.49x10-13 7.98x10-13 1x10-12
1x10-7 1.6x10-5 2.16x10-3 1x10-1 1x10-1 0.250 0.0125 0.0673

4.63x10-12 3.7x10-11 Ex10-11 2.8x10-10 2.3x10-8 1.3x10-7
Units: M (for all)

189



ko -t
@ Ko - EH*]EOH"} E\“+1: E;;\"] ¥w: Iwo H

Yo

® Ty = %10 e & Cws: 11—%!0

Lo
QU + .
CHj (93"!-40‘

© L[wi-

| ol - (vo”" M

| %0 3 <
} - .64 ye M
A S

o
(&) Lo
Lowd CH*]
® . ke & ==
j\un’3 AT i
' -9
m [ = 278w M
__————"“"_'_'—-_-_.—‘ - —r—
o T D e
rwe 43\“:{“
YR

/_ /




Unit 6 Review:

H and pOH Review )
' " STRTEY Hom At A eun,sra-ﬂa’;o ts,

1.  What is the pH scale? Messuve 6* th“’%)..vx Ton Lo e

0 ~1& ¥ e ma i Ymeen O 1 grecsoy e al

2. What exactly do the initials “pH” stand for? Fowbl. of HYyb2og e
Why is pure water considered neutral on the pH scale?

HLO =t aow tmol BY | \wmel or™ . W [ow’] "?"""1—

4., What is pH a measure of 7 HWqpda 6 1L o™ Cen Lo TharTIenY
2. What is the equation used for finding pH? PR ~Aoq EH“J
6. 3. What is the equation that relates to pH and pOH? ?\J( * p ot = 1M

n Ao HP
?0& vtbcg ]

7. Complete the following table

[H'] [OH] pH pOH acid, basic, neutral

a |[32x10° 3 | M‘-rz 1.< 1.5 Acio
b] o.e5 [ 18x107 0. 2% 3.4 Aup
° | 5.%%ns | lavkyt |19 3.3% Brat
1 0syo™® | Lbbnd™ ¥ | 9.2 6.78 BASC
e | 0.0050 7 ope? 7 30 1.6 A
£ 1 9 0g o | 000001 7. 04 §ab Bas
8| Lormo™ [1.33y,07t | 1097 3,03 RS &

bl yeax e T | 4tFwe? | b.qa 7.01 ALID

8. What would be the pH of each of the following: (DANGER! beware of tricks... use the ANS
BANKY!)

2)0.0010MHCl 3 g) 0.024 M HCI 62
b)0.0010 M HHNO3 3 h) 0.075 M KOH .y
¢)0.0l0MNaOH V% i) 0.000034 M HCI My
d)0.0035 MHCI L4 1) 0.00000000000IM HCI ¥
&) 1.0 M HBr o k) 12 M KOH 1S 0%
£)1.0 M KOH ™M ) 12 M HCI -1.0%
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Unit 6 Acid/Base Neutralization & Titration Review:

1. What type of reaction is a neutralization reaction? _ A4 0 ! K€ be-
2. Write the generic equation for a neutralization:

HA 4+ Bow —» BA * H,o
3. Write the balanced equation for these neutralization reactions: (remember to balance charges for lonic compounds!}

a) HCl+NaOH-> MNactl = Hao

b) HNO;+KOH-> Ymo, +  Hyd

¢) Ca(OH)+H80,> CaSo, + Zu.o

d) IMg(OH), #H;PO, > M3 3 (?"q\ 2 L H oo
3) H2C03 + Ca(OH)z 2> c“ Lo_s -+ 1 H,LQ

f) INH,OH+H,S > (N Hu) 2 S + 9 LI

g) H2C204+CE(OH)2') C“ C'IDL‘ pres zH'L_Q

h) AIOH); RHCIO, > A\ (o + o2
‘33 3 1© MAVA-“Q = M3V$"A

4. What volume of 2.00 M H,S0, would be required to neutralize 54.1 mL of 1.40 M Ca(OH),?
Yol &Y 1 Lwiol Ok”

2.00() () > @) (3'{.\\(:.#03 m

5. What volume of 2.00 M HCI would be required to neutralize 54.1 mL of 1.40 M Ca(OH),? 2 et + culo H\tu Celly ‘
Lrat HY ' 1wet OHT Moo

2o W)Y = @G (s (A T minu |

6. Tt was found that 33.8 mL of a triprotic acid was required to neutralize 43.1 mL of 1.10 M NaOH.
What is the molarity of the acid? lavrsl H™  ° el OR-

s

(22 9 ) E) - 0 N(9) [P g |

7. 30.0 mL of 0.250 M H,CO, is titrated to the endpoint with 10.4 mL of AI(OH});. How many grams of
aluminum hydroxide was in the solution? 3 p, oy W 2ol ON

O, LS5O (0.300) &'L) = (1\00'—]\ bﬁ) o481 = X
X = oM¥\ ™M @-aleH
Y 0,005 wal \
Ans #4-7 (IROY+2: 0.390 0.468 0.955 29.8 37.9 75.7 units: mL, mL, M, g
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Unit 6 Definitions of Acids and Bases Review:
1} Using your knowledge of the Bransted-Lowry theory of acids and bases, write equations for the
following acid-base reactions and indicate each conjugate acid-base pair;

a HNG; + OH > -
A 3 <R A

b) CHaNH, + H,0 > C.H.SNHK"' < oH-
3 » CA k4

- -2 -
C) OH + HPO4 - 'FDH% - H 28
R A R A
2) The compound NaOH is a base by all three of the theories we discussed in class. However, each

of the three theories describes what a base is in different terms. Use your knowledge of these
three theories to describe NaOH as an Arrhenius base, a Brgnsted-Lowry base, and a Lewis

base.
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