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Properties of Strong and Weak Acids and Bases

1. Fill in the chart of expected results for acids that all have a concentration of 0.1 mol/L.

Acid Chemical pH Conductivity Reactivity with
formula (slightly less (high or low) magnesium metal
than 7 or much (high or low)
less than 7)

hydrochloric acid HC\(ag) Mk N %2\ hicdv

ethanofc acid CHaL00R(es  Sleght-hy low Jow

boric acid H.BO (a8 <lichtly Yo w fow
hydrofluoric acid KT (ag) <) N h“‘/ low o)

sulfuric acid 804 ) | Much hr e Hah,
perchloric acid HClO4(aq) Much lﬂ»\ %‘é'\ ﬂ’lf:%)l\)
phosp‘r\ori'c aci el H;POu(aq) §’l:§ ﬁ‘/‘/ i '('DL,O QoD
b droloromic acid| HBr@ Much high ,Gl,{'gev

Sulfurus add [50CD | g pdf, low low

“;4' Q‘Z’{omg a(IO{C mmh q UJ(’Q( g"SAf—I

2. Two different acidic solutions have a concentration of 0.1 mol/L. Solution A conducts
electricity extremely well, while solution B conducts very poorly. Which of the solutions

will have a lower pH? Explain using a description of what is happening on a molecular level.
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3. You have two basic solutions. One has a concentgtmn of 1.0 mol/L and one has a

conceniration of 0.1 mol/L.. You know one is a strong base and one is 2 weak base. Can you

determine which solution is which based on pH? If so, explain how. If not, explain why not.
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Writing Acid and Base Reactions

1. Howisthe hydxomum ion formed? Use a sketch and Iabel.

O N* (0g) combone, width WatLy,
H* (2 %ND&Q} = O’F{a@)

Aoociitel —and subshomes ~Hnak A0 wdh Waln 1o produre H 0o
- baoe pubstanc Angk Meets il walhi ) prduce oY (L’t(y)

2. Givethe Arrhemus definition of an acid and a base.

3. Using the Arrhenius definition, show how one could prove the following as forming an acidic

solution.
a HCly HCle + oW —2 O may + it

b HiSOwp (4 so,f(@ 1,00 =5 NS (ae) + HaO'(ae)
¢. NaHSO4pq HSD (Q@ _{.,[;O((Q) — SQF’J-*(%)-% HBO"L(CZ‘T/)

it .—-*-*-. B _,....-—'-\./"‘“" T T e

ze’reps d. COuy /J O + C03 A—/VCO +_H O -? HCO @L

)
6}.,

____;-...» __,...._..,, .__. T

4. Using the Arrhemus definition, show how one could prove the followmg as formmg a basic

solution..

a. NaOH(s) /\}aO‘H — /Uq (df,) + OHF/C( %’)
b NHw N, (2) +6,00 > My e +on! (ae)
¢. NayCOsq CO (.qc*y) 1L-/-.(D@ ) /JCO:? }"/0@ -+ OH /0!@)

5. 'Write a net ionic equation of a strong acid reacting with a strong base

WO™(az) + @1\/«/ ag) — HOWHH,00

T
Stong Strong

acidl base.



Calculating pH

1. What is the pH of the following solutions given their hydronium ion concentrations? -
(a) [H:0"(aq)) = 5,32 x 1077 mollL, "5 27 J (”C\\)

oH = -1‘03@50*{%3
(b) [H307(ag)] = 6.1 x 107 mol/L, 4.9/

(¢) [H30"(aq)] =2.679 x 107 mol/L 13,5720

(d) [H30"(aq)} = 0.23 mol/L. 0 Q;L{

2. Which of the above solutions would be considered acidic? ¢ ; bad ( pH < 7)

3. Fill in the following chart:

[H:07(aq)] (mol/L) pH

1.37 x 107 A

2:38x107° .63

2.38x 107 S 623

“1.00 % 107 70 OO0 ("zjj_'::-\
3.45 %107 T-946 2. ' _,_,>
3.45x 10710 Gobe

3.45x 1071 1040 2

533 x 107 .27 3

4. Notice in the chart that the concentration of H30'(aq) is continually decreasing. What do you
' ? r
notice about the pH values? Gﬁl"{-i N 9 hi 5 hev

S. Generalize what happens to pH as acidity decreases.
- PH Onotoets as addidsy dicrsaces .
6. What do you think happens to pH as basicity decreases? ,
- ot dtosoze oo banc'v% decreaco o
7. Find some spots on the table when the pH increases by exactly 1 pH unit. What do you
notice about the change in concentration of hydronium ions at these points?
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8. What is the pH of a solution made by the following methods?
(a) Dissolving 3.62 g of pure hydrogen perchlorate, HCIO,(aq), in 2.0 L of water.

=100y
LI () + WOy » W, O fag) + clo, as)

10046 ¢ _ 3,62 o
Imol }qu{ | O’g%bf o] = 0.0 mo//L

X=0.020mo] " pH = _ o (0.009)

[oh=1-74

(b) Dissolving 2.357 g of pure hydrobromic acid, HBr(aqg), in 50.0 L of water.

HBrfas) + U0 > W0 (as)  Br o)
70.9]9 , 24,3974 0-024Imo| _ x'mo]

I mol KWO{ 50,0 [L y
X = 0,009 ol X= 5826 %10 mol /L
pH=~log 5.826 1
[= 3.235 |

(c) Dissolving 8 pig of pure nitric acid, HNOj3(aq), in 20.0 mL of water.

HNOs@ + H0Q) —> ND (aey + H,0™ (ag))
63.039 . 3XI10°4

\'mol T X ol
K= 1.2699X)10" Mol

-7 ‘
b 26943X)10  mo| X
O-090L  |L-

X = 62475 N0

Mol /L

SH = = log (634716 1157
= 5.2




pOH and pH Calculations

1. What is the pOH of the followmg solutions given their hydroxide ion concentrations?

() [OH (aq)] = 4 67 x 107 mol/L
'po%-\ = --" 09 @Hkl“@
(b) [OH (aq)] = 5.84 x 10” 8 mol/L

() [OH(aq)] = 1.478 x 107 mol/L.

(d) [OH(aq)] = 3.4 x 102 mol/L

13,8303 l

2. Which of the above solutions are considered acidic?

- pO-H gréatﬁh tham 7.

3. If given the pH of the &lllowmg solution, give the pOH, or vice versa:

={.7

(@) pH=123 ¢
L,(b)pOH 55 pH= &5

PH t PD (© pOH=295 oH = /.05
@pH=6629 pOH= "L3TI

@pOH=11 pH= ]2,9

4, Fill in the following chart:

[OB(aq)] moV/L pOH . pH
128 - 0.107 | 14107
535 x 1073 .37 | 11,728
5.459 % 10 0727 | 2.4213
9.6 x 107 7,0 6.4%
1934 x 107 14.71135 | -0,7[35
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— S. What is the pOH of a 3.2 mol/L solution of lithium hydroxide, LiOH(aqg)?

{ ‘-\«,‘n"‘-\. ' N v P } _~

7 LIOH () — ¢ Mea W) + 0K 12 9)
3.dmollk

POH’ = -'/03 (30;2)

6. What is the pOH of a 5.467 mol/L solution of strontium hydroxide, St(OH).(aq)?

SeOHL() — S (ag) 420 ay)

C =2 5.4 T mol ) L C = 10.939 mdl /L
SOH = — og (10-430)

7. What is the pH of a 3.45 mol/L solution of sodium hydroxide, NaOH(aq)?

NeOHD) — NyMag) + op'~ag)

3.4 molll 345malfl
pOH =~ ’03 345
q ) 2-0.53'¢
AN _ .
Cr | | - PRaH40.5)
8. What is the pOH of a solution made by dissolving 4.95 g of potassium hydroxide, KOH(ag),
in4.50 L of water?
KOH (5) —> K*(2e) + OH (a)
0.01%6 mol IL. 0«06 mol] 1]
5.l Y q%q
| Mot XmMo f

l?\‘; 0.0%2 MOI

oL 0. {émgl/L_h;

. "“"POH - ._[03 (0.0l('% le/{,)

) l |- 70?[

prne o



Calculating Concentration from pH and pOH

1. What is the concentration of hydromum jons in the following solutions given their pH
values?

@ pH=234 [Y0' = o . 465107 ol 1L
®PH=156 310~ ol L

(©pH=44 Y XIO"gmo*I L

@PH=182 1,33 X 10 “mol/L

@PH=563 2.3 ¥ 10 %mal /L

2. What is the concentration of_h_ﬁio_@ig.ms in the following solutions gwen the following
information? - .45

(2) pOH = 1.45 LEH ] = = 25K/ wolll
(b) pOH =10672 2, ISX!O moHL

(¢) pOH=17.3 B X" MDHL »
@pu~20m pOH= 1,018 O (egi] = @.59X15" "mol /-

© pH=4932 pOH= 9.068 [OH" (%] = 9.55xi0™ sl
®pH=102 pOHz 3.9 E)H'YQQJ = X0 mol /|

3. What is the concentration of hydrachloric acid, HCl(aq), that gwes 4 solution wzth apH of

@D+ o > W0y + ' W)
PH‘:%,@Q s
(o= 2007 15 F et

Comen)r«oclﬂ’m ‘@6 HC{(aq) u’) Sang, mw

4. What is the concentration of lithium hydroxide, LiOH(aq), that gives a solution with a pOH
of 4.674?
LoH (e —> Li(ay + 0K tag)
[OH' tagg] = g 7677

JoH 2] = 2124107 ol

Li 0K = [onéd

7 E”.WP fwf-"j;’/




)

§ s
|

S. What is the concentration of barium hydroxide, Ba(OH),(aq), that gives a solution with a pH
of 11.8367

Ra bi), (48 ~> &*(ap) 40K "Tae)

pOH = 2164 i
: = = = S = P
55@ = 00065 Ad=w 00045
oun s

x =|0.00%43 mollL. .o 3,43 x/0" mo//L[

6. What mass of hydrogen chloride gas, HCl(g), needs to be dissolved in 2.00 L of water to
create a solution with a pH of 3.298?

. {—
HClis 1.0 (0 = 1,0%g) tC (2
[hyottasl= 107> € = 5,035005%al//.

4
s,o’iswq.,._ %ﬂﬁd ~ 2ee0g _ X4

X > 0001007 mal - | Mol OO0 s
9. What mass of rubidium hydroxide, RbOH(s), needs to be dissolved in 1.50 L of waterty 2 &

create a solution with a pH of 9.357
RoOH(s) —> RbY G+ ot fag)
POH= Y65 c
FOH"] =2.239 X107 mol /).

20,538 X100l = Xmol

I [-SOL IO:’?"%S-: X g
= 3.369%107 mol ol 335gX)p7S -

_ :OODOW%J
8. What mass of strontium hydroxide, Sr(OH):(s), needs to be dissolved in 3.0 L of water fo
create a solution with a pH of 8.347

SO, (D —? S ee) +A0H (ay)
H= 5.66
C= 1, 07388 x07 por= o »
’ JOHY = 2180 X00

21.0t9 = Xg

}aqu93X,D-{;Aa( - X Mo | mol 3»25'4'/0%;4';0)
L 3L

- - / #‘/
;o X=3,26X10 ol L’( = oxio g '

8




Acid-Base Indicators
Use your table of indicators to answer the following questions:

1. Fill in the spaces in the following table: ( g\
pH colour of orange colour of colour of colour of phenol | - \)
Iv bromoeresol bromothymol red
__green blue

o | re tellow | wellow | wellow
4.2 vellow green welll o ¢
> " b, | gelow "

> " Ly, Hup seodd

2. Use the results displayed below to determine the pH ranges of the solutions.

Solution colour of colour of colour of - pH
bromocresol bromothymol blue | phenolphthalein
grecn
A yellow 28 yellow <60 colourleisg’ 2 < 3.8
B blue 2,5;., blue 57,2 pink S0 > 10,0
C blue 75,4 blue > A colourlesg 22l 96 -~ %2
D green yellow colourless 3.8-5.4
3.4-54 <6 29,2 e,
3. What indjcator could you use to distinguish between two solutions, one that has a pH of 8 F \
and one that has a pH of 117 Ph@ﬂD/f-’h'ﬁiﬁ/@/h N CO@QQ,@@@Q @ ? { ---- }

PR @ /]

4. Using three indicators, design a procedure that would be able to identify four solutions that

e e

have ﬁHE_Sf_?T;E'S, and 11, respectively. -
mettyl ocanyes would be Ordnge 072y W pH g 3
ﬁé”’lﬁmmﬁ f'“.z"af o wordd . Yy, éy‘fﬁﬁﬁ{ sn Char p A/ c% &
fﬁfwﬂﬁeﬂfﬁmﬂﬂﬁ-@ wordod &2 CZJ@SU'?G*‘ ~ Zha 52_01 ¥ penks o, 'MJ, / |

5. What colour would bromocresol green be in an acid solution made by dissolving 4.3 g of
pure hydrochloric acid in 20 L of water?

C:.H*ICI (OL@I -_;.E_TE;)O* (cubi]

ooy o Yse ATl - 000507 oty
| ol X 20C T

x = 0.1} Fmd pl = ~(og @0@5 78) (d"‘\
= (2. 23]



R ) Calculating pH after Dilution .DOV}'“{‘ WOrr&f aéod‘lL JO/’:"Jg H{{ge ,/

1. A35.0mL volume of a 0,489 mol/L solution of hydrochloric acid is diluted to a volume of
N 300 mL. :
\ ﬁg (a) What is the pH of the concentrated solution?

(b) What is the concentration of the diluted solution?
(¢) What is the pH of the diluted solution?

(d) Compare your answers to (a) and (c). Considering the acid solution has been diluted,
do your answers make sense?

2. A 50 mL volume of a 0.7983 mol/L solution of sodium hydroxide, NaOH(aq), is diluted to a
volume of 1.50L. :

(2) What is the pOH of the concentrated solution?

D
-/

{
.

(b) What is the pH of the concentrated solution?

(¢) What is the concentration of the dilute solution?

(d) What is the pOH of the dilute solution?

() What is the pH of the dilute solution?

(f) Compare your answers for (b) and (¢)? Do they make sense considering the basic
solution was dihtted?

10




3. A 20 mL volume of a 3.52 x 10 mol/L solution of nitric acid is diluted to a volume of 25 L.,
What is the pH of the diluted solution?

4. A concentrated solution is made by dissolving 3.5 g of hydrobromic acid in 20.0L of water.
A 50.0 mL volume of the concentrated solution is then used to make 100 L of a new
solution. What is the pH of the new solution?
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