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1. Complete the Bronsted-Lowry equilibria which occur when the following pairs of substances are mixed in

solution. h
a. HS0

3
- + ~~W~ H2- S03 + C-" \,15°1

3
-

~~A
b. HC03- + HC204- ~ HZC03 + c"z.Ott2.-

2. List the following ACIDS in decreasing order of strength: CH3COOH, HN02, HCl04 and HC03-.

3. Complete the Bronsted-Lowry equilibrium and then determine whether reactants or products are favoured.

Explain your answer.

CH}(OOH + cot ~ C\-l~c..CO - + H e.~5-

"PYocl.uL~ Qt'"e. if.V CMJf ut

b/v CkloCOOH i1S 6~ o.cAct 1rtotY1 H tUJ - .
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CJJoz.- i~ ~u 0QA.L ~ c.-~\~t-OO-
4: Calculate the K, for Fe(H20)5(OH)2+.

\.0 X ~O..!.JLi

~.O)('D-a

5. Fill in the missing values. Show ONE sample calculation for each column.
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6. Calculate the pH of a 1.0 M AICh solution.
of Cl - 4- spe.c-lcdvrAt C/3 -7 f) J (~) +3 (tut)

~td h~dVD~S'& ".
AT (1"\2J'),,3t -t H2-0 ~ '-'30+ +

) LOM / 0
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7. Write dissociation equations for NH4HS04, state whether cation hydrolyzes, anion hydrolyzes and whether
the salt is acidic, basic or neutral.

N~l~ HSOl-1 ---l>

Ac) d t-\'jd vo~ sis :
t--H\~.y + Hz,O ~ N Ho -+ 1-130 +

\4S0t-t - + H~O ::! SO~~- + l-\oO+

8. Select the best answer from the following multiple choice questions. Show your work and explain your
answer.

At 30°C, Kw = 3.0 x 10--14
• Therefore, a solution at 30°C in which the [OH--] = 1.732 x 10--7 M is best

described as

A. acidic Q.neutr~

CO\-l --J :8~~{Y1
E.a~otic

B. basic
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9. A student tests a 1.0 M solution with different pH indicators and finds that: )
4.en~ f,t O~

- alizarin yellow remains yellow in the solution /0. l - 12.0 \! I \

.~W,t". (8.e)
~. o ...'1. to .: pH

As a result of these observations it is correct to say that the solution is a

- thymol blue rerpains blue in the solution 8.to - 1l.0S'

B. weak acid C. strong base D. strong acid

10. The indicator Hin has a yellow acid form and a red base form. The equation for its ionization is
W'1Iu-w red
Hin + H20 ~ H30+ + In"

When KOH is added to the above system, the equilibrium

A shifts left and the solution turns red

B. shifts left and the solution turns yellowo shifts right and the solution turns red
D. shifts right and the solution turns yellow.

11. An indicator undergoes transition form colourless to blue at pH 10.0. What is the x, of the indicato.r? ~
~IP pff-::. O~

A.IO·14 Q.IO-1O
) C. 10-4 [) 1010 t-

. 1Cet;. ~i\"\~(-'O)
12. An indicator HInd is yellow in 0.1M NaOH and blue in 0.1M He!. The pH range in which the colour

change occurs in this indicator is 3.6 - 5.2.

a) Write the equilibrium equation describing this indicator.

Hln
CA

+ \42-0 ~ \.f30-+ + 1 n -

CB

b) What is the colour of HInd? --,Io"",,",",'vu.,.,~=-- _ What is the colour of lnd? ~(jI(M)

c) What is the pH at the transition point of this indicator?
3.Cc> + 5.2.-2-

d) What is the value of pKa for this indicator?

p"eT'P: p~
p~~4,~

e) What is the Ka of this indicator?

kt\. ~ onii\oa l-- p~~)
J -5'

'::ClY"l+dOjl- '-t.Ll) '! tt.O)t 10
f) At pH = 2.2, this indicator is the colour bl\AJ....- and [HInd] (>.<.=) _ ...••><--_ [Ind'].

and [HInd] (>,<,=) __ <-"'-_ [Ind-}

and [HInd] (>,<,=) < [Ind-}

g). At pH = 7.0, this indicator is the colour ~l(MJ

h) At pH = 11.3, this indicator is the colour ~eJ' fN\)
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