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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 Hey (a4) YVt ¢ [,\ [f\ ; ,%Pj\ AL v

ethanoic acid CHaC00R(y  shighthy low dow

boric acid H ggoﬂ. (aq) < iih ﬂﬁj Vo w fow

hydrofluoric acid HF (a Q) PN o W1 }V low Jord

sulfuric acid H$04 ) | much i A Hah,
perchloric acid | HClO«(aq) Mt ¢ h i Y /al S
phosphoric acid | HPOs@g) I Aty {Low Qo
bwdrobvomic acidf| FPT@D PRUCH hi sy ’(}u’%ﬁ\)

Sulfurus acid | H250s(2a) shohtly low Low

‘ *+ <trong ‘acids much € weal Shighty
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 concentration of 1.0 mol/L and one has a
concentration of 0.1 mol/L. You know one is a strong base and one is a 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. How is the hydronium ion formed? Use a sketch and Iabel.

N (ag) Comlhagnss, WM watty

+ -
H (a2 4 ’N;LD Sg) = “3)0 F/Qq)
2. Givethe Arrhemus definition of an acid and a base.

Wﬂi&ud —add pulbstomcs ~Haok Moy widh waeln o produrse. H O+(aq’
" boo pubstumes fnat Mocts wilh walh b puduce oy "leq)

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

a HCly HCle + LOW —> haptmay + Cl "

) -+
b. HSO. _L 504 @+ NQ(LQ) = HSOﬁPt (a%} . H:)}Q (6(?_/)
¢. NaHSO4uq H0, ( as) +H0Q — 5@][2"(&@ —,L N 0%/4@2 3

ze’rep‘) d. COyg %/J O + Co, k q;é/;,g% +HO % H(O (@L m‘i

e e "‘--« LS.

S

4. Using the Arrhemus definition, show how one could proventhe followmg as formmg a basw
solution.

a NOHy NyOH - MNallae) + OH " la %)
T e Nmy WAL () + 4,00 > M e o (ad)

¢. NayCOsg) COSZA(QCU) TL‘%D @ > NCOS - /0‘?/) + OHI\/G@)

5. Write a net ionic equation of a s!:rong E}cid reacting with a strong base.
+ A ~, ‘
H0"as) + o i ) —> HOW+H,00.
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Calculating pH

1. What is the pH of the following solutions given their hydronium ion concentrations?
(@) [H30"(aq)] =5.32 x 10" mol/L. 6.27 J

pH = ~Tog[0'ag]
() [H;0%(@g)] =6.1x 10" mol. 4/, 9/
(¢) [H30"(aq)] =2.679 x 10" “mol/L 13,5720
(d) [H30*(aq)] = 0.23 mol/L 0 b({

2. Which of the above solutions would be considered acidic? ¢ | bd d ( pH < 7>

3. Fill in the following chart:

[B50"(ag)] (moV/L) pH
1.37 x 1072 263
2:38x 107 H.623
2.38x 107 5,622
100 x 107 7o OO0 ()
345 10° .96 2,
345 x 107" d.4oAd
3.45x 107! |04 2.
533 x 10712 .27 3

4. Notice in the chart that the concentration of H;0"(aq) is continually decreasing. What do you
. l? ’
notice about the pH values? GQH‘E p \y hi 5 hev™

3. Generalize what happens to pH as acidity decreases.

- PR unoloow oo acididy ducswaces
What do you think happens to pH as basicity decreases?

- .,PH MQCGQM 470 bﬂSI’C(jﬁ dﬂ‘(‘/}_ﬁm

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, HCIO4(aq), in 2.0 L of water.

m:’wu({éS/mO/
HCIO4(ae) + H,0000 > H. O (eg) 0y ae)

10040 g _ S0 L
I Mol X wg | Mo’g‘%bfal z OGOI?MGI/Z,

X= 0003{?}@%0} ' &PH = _Jo (O;O}?)
Ton=T-74

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

HBy fa) + 0l = W0"(as) 4 & Jay)
70919 , 2.3974 0.024Imo] _ x'wof

Imol K mgf 50,0 L y
XX 0,009 ol X=5326X10 'm/L
pH=~—loy 5.8k i1
= 32.225 ]

(¢) Dissolving 8 ng of pure nitric acid, HNOs(aq), in 20.0 mL of water.

HNO;(A 2 4 0@ —> NO,' (@) + H,0%ag)
63.039 . 8X15°

mol X mol
X= 1269410 Mol

. ;294433(10_7:#’0{ X

—_
-

C-000L |
X = 62476 X0
majl

d

oM = ~\og(-3471S x107*)
=~ 5, 2 }
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pOH and pH Calculations

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

(2) [OH (aq)] = 4 67 x 10 mol/L
fpon = -—' Cq @Hl-l“f(ﬂ
(b) [OH (aq)] = 5.84 x 10~ mol/L

(¢) [OH (aq)] = 1.478 x 10" mol/L

[13.3303 |

(d) [OH (ag)] = 3.4 x 107> mol/L

2. Which of the above solutions are considered acidic?

b,C, — POH grfgj:@\ ;U’\Q/Y\ 7

3. If given the pH of the fi &lﬁ)wmg solution, give the pOH, or vice versa:

(a) pH=123 P = .7
4(b) pOH=55 pH= &5

() pOH=295 oH = 11.O05

(@pH=6629 pOH= T37I

@poH=11 pH= 2.9

4. Fill in the following chart:

[OH (aq)] moVL pOH pH
1.28 - 0.107 | 14.107
5.35 x 1073 Do AT 1. 748
8459 x10° 40727 | q.49213
0.6 10° 2,02 ©.48
1934 x 1075 4. 1135 | -0, 1135
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3. What is the pOH of a 3.2 mol/L solution of lithium hydroxide, LiOH(aq)?
- COR(Y) — L ey + oW Tae)
3, molll
PO[—-I- = — /03 (8 o Q)

1§4O,5|]'

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

Qr@wg(a@ — §r2+(49/) —!—)\O{-{'Ya@

C 2 ST mot 1, C = 10.939 ol /L
?OH = — ]% (‘D"CBL{)
- =[=T03g% ]

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

NeaOH (@) —= N Pag) + oH!~ag)

3.49% mofll 345mol/L
PO'H = - ,03 345
i =0.53¢
. B = 14-£0.529)
| » o N
8. What is the pOH of a solution made by dissolving 4.95 g of potassium hydroxide, KOH(aq),
in4.50 L of water?
KOH (S) —=> K¥(aw) + OR"(ay)
0.01%6 mol IL 00196 mol 1.
Sl . Y954
Mol xmo|
Xtﬂ O.,OQQQ MO/
L0882 -
0.0%mal = 5 o19pmall]
L{ 05 L'\ - e
oOH = ~log (0-016 mol /L)
= 1709 |



Calculating Concentration from pH and pOH

1. What is the concentration of hydronium ions in the following solutions given their pH

o p-ass ol 0™ 2 gy I -
®PH=156 2% 10~ nol /L
©pH=44 Y310 mollL
@pH=1892 |,38 X 10" mol(|_
@PH=563 5.3y |5 mol /L
2. What is the concentration of hydroxide ions in the following solutions given the following
information? —__ 145 2
(@ pOH=145 [OH' (a) | = |0 = 35X/ molll
B pOH=10.672 * 2,13X107" md IL
(€ poH=73 B X102 o0diL. ;
@sii=202 pOH = 11,018 O ()] = .59X107 ol /L
() pH=4.932 pOH= 9,068 [OH"(y] = §.55xi107° s/l .

Op=102 pOHa 32 DR ] s axiotmey,

3. What is the concentration of hydrochloric acid, HCl(aq), that gives a solution with a pH of
3.697? ,., . + V-
RCHE + HO0(0) -» W0y + Ol (aw)
IQ'H' = %aé‘)q

(Hsotl= 2,007 015 1)

P

C&'\{{"‘W}roi\’u"\ ‘L?é HC{(GQ/) &b Sarng, W’L \
4. What is the concentration of lithium hydroxide, LiOH(aq), that gives a solution with a pOH
of 4.674? o o
LioH (ay) —> Li(ay) + O fay)
[OH Yags] = 5 677
GV o - ~5
LoH e = 212K10  moy
, - ()
LiOH@my) = fiﬁj ~ (”f.id?

—— - i 4 " s, M.
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S. What is the concentration of barium hydroxide, Ba(OH),(aq), that gives a solution with a pH
of 11.8367

2k, >
ga Q’}D‘Q(&‘@ — & ¢ 2 +5242f[;//@£6@)

pOH = 2.6
204" . 0.00685 (O = 10=247 = 0005y
&b@@ X . 7 '
x =[0.003¢3 malll o 3.43 4103 mol |
M

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

. -

HClis 1+ .H,0 (0 = .07y + T (aw
E'H:’Sbg‘qg X’O,L{
[Ryottegl= 10722 = 6.035006 ol

D

-4
o~
—

5-035XI0 - X mol

IL _f | 36)9%{06 = X9

R =0,000007mal | Mol 0.001 07 mol —

| - 000100 | "o [x=0.087 4|
7. What mass of rubidium hydroxide, RbOH(s), needs to be dissolved in 1.50 L of watet-tg !
create a solution with a pH of 9.357

D RboH(s) —> R G+ ol Vag)
<,_,, PoH= 465 c
[E’H’j =238 X0 mol /).

g
202 X 10 mof: xmof
Sy 5ol 02485 _ x g

g s
= 3.359X107 Mol fmol __ 3.358X10°5
8. What mass of strontium hydroxide, Sr(OH)x(s), needs to be dissolved in 3.0 L of water io
create a solution with a pH of 8.34?

SO (9 P Sr7(e) +208' (aw)

DH = 5.6
= 1, 02338y ¢ Pe -
C=1 JOHT = 2.0 X0

. muo:fa - X9 L

1/ 09388 Y10 mo| - X Mbl Mo 325510 o)
; | L. 3L 4 , -4
| X 3.06X107 mol L’( = 7010 gj

8




Acid-Base Indicators

Use your table of indicators to answer the following questions:

1. Fill in the spaces in the following table:

pH colour of orange colour of colour of colour of phenol
v bromocresol bromothymol red
green blue
1.0 rect ellow ellow alow
42 vellow green weldow v
58 a biadg, we o) I
9.0 " hﬁw_, bQ/uQ) Jeod
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
green
A yellow <24 yellow <60 colourleisg& < 3.8
B blue ;g,;,t, blue 7 ¢, pink > > 10,0
C blue 5.4 blue > 7 6 coIourIes:g 2 D6 - %2
’ A ? 1
D green yellow colourless 3,854
?'g'g‘q < & £ ‘3»2

and one that hasa pH of 11?

PR

What indicator could you use to distinguish between two solutions, one that has a pH of 8

phevolphthale/n ~ Cololloss @

@ //

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

have pHs of 3, 6, 8, and 11, respectively.

ety ocange: would ke Orans. oly am PN 85 3
dé’f/ﬁ{«{_} /4"5;1 “ha. ,0/7/ cf%

‘g‘a?a?é'lﬁfr’ril-iﬁ recd  wod, A e

£ }’M@}{“}fnﬁ}%é&%{ ,ﬂf@wfm! v QJQ@;W o Zha ‘?G{ ¥ oo &

5.

pure hydrochloric acid in 20 L of water?

C:EICl (0@1 = E\;}D* [a @1

3o Hoo B30
| ol X
x= 0.4\ Amd

What colour would bromocresol green be in an acid solution made by dissolving 4.3 g of

04179 o] _ 0sO059F mof /1.

20
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pH = ~(og 0.0059%) )

= [2. yg/



Calculating pH after Dilution Doﬂ'+ Worr l«/ géo«j‘]L G/D/!z")g Hlﬂgg ,/

1. A 35.0 mL volume of a 0.489 mol/L solution of hydrochloric acid is diluted to a volume of

300 mL.
7N (a) What is the pH of the concentrated solution?

(b) What is the concentration of the diluted solution?
(c) 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.

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

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

(c) 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 (e)? Do they make sense considering the basic
., solution was diluted?

10



3. A20mL 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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