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TASK 1 - Bronsted-Lowry acids & bases

1 Acid = H0, base = NH3 2 Acid = HCI, base = H,0O 3 Acid = HCOOH, base = KOH
4  Acid = HCI, base = CH;COOH 5  Acid = HCI, base = NH3 6 Acid = HCOg", base = OH-
7 Acid = H*, base = HCO3" 8 Acid = H,SOq4, base = HNO;3

TASK 2 - pH of strong acids

1 a 0.70 b 1.30 c 1.10 d -0.30
2 a 2.82 x 10* b 0.0100 c 0.0501 d 1.58 mol dm
3 a 1.48 b 0.80 c 0.10 d 0.82
4 a 0.56 b 0.39 c 0.10 d -0.31
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TASK 3 - pH of strong bases

1 a 13.18 b 12.70 c 13.60
2 a 200 b 0.0158 ¢ 0.501 mol dm
3 a 12.30 b 13.20 c 13.00
4 a 13.70 b 14.25 c 12.22
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TASK 4 - pH of mixtures of strong acids and strong bases

1 2.00 2 1.48 3 13.12 4 13.15 5 1.60
6 new pH = 1.00, increase by 0.30 7 new pH = 1.60, decrease by 11.58
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TASK 5 — A variety of pH calculations so far

1 a 13.48 b 070 c -048 d 12.70

2 a 6.63 b still neutral as [H*] = [OH]

3 a 040 b 12.00

4 a 1252 b 093

5 13.74
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TASK 6 — The pH of weak acids

1 a 251 b 276 c 187
2 a 501x10° b  5.50x 10 mol dm™
3 a ethanoic acid b propenoic acid
4  4.79x10° mol dm
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1) HA=150H=0,A=25
2) HA=340H=0A=26
3) HA=0,0H=0.10,A =0.15
4) HA=0.150H=0,A =0.15

TASK 7 - Reactions of weak acids

5) HA=0.0075, OH =0, A =0.0025
6) HA=0,0H =0.0275, A =0.0125
7) HA=0.0002, OH =0, A =0.0008
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TASK 8 - pH of mixtures of weak acids & strong bases

1 12.30 2 454 3 4.76 4 2.26 5 13.92 6 3.14
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TASK9 - A variety of pH calculations so far

0.70 2 2.19 3 13.60 4 1.22 5 12.30
4.76 7 5.24 8 13.30
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TASK 10a - Titration calculations

1 a 0.0752 mol dm b 3.01gdm3
2 a 0.050 mol dm b 7.10gdm3
3 1139 4 87.8 5 2 6 K 7 87.7% 8 90.8%
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TASK 10b - Short-cut titration calculations

1 50 cm? 2 80cmd® 3 25cmd 4  12cmd 5 5cmd 6 10cmd
7 15cmd 8 25cm? 9 40cmd 10 100 cm?®

© www.CHEMSHEETS.co.uk 04-February-2023 Chemsheets A2 1081 Page 17



TASK 11 - Sketching pH curves

(1) Flask 25cm®0.10 mol dm™ HNO; gt | (2) Flask 20cm’0.10 mol dm™ NaOH 13 pik
Burette 50 cm® 0.20 mol dm™ NaOH vt 3.3 Burette 50 cm®0.10 moldm®HCl | (4
pH Indicator = owaaq pH Indicator = o~y
14 14 |
7 7
0 t 0 t
2.5 25 cm’ from burette 2o 25 cm® from burette
(3) Flask 10cm®0.20 moldm®HNO;  © T | (4) Flask 30 cm® 1.00 mol dm” NH3 1=12-vs\A g
Burette 50 cm® 0.05 mol dm™ NaOH 12.7] g% Burette 50 cm® 1.00 mol dm™ HCI o
pH Indicator = Aaadg pH Indicator = ey orc e
14 14
7 7
0 }— 0 {
25 rirpi from burette 2% 34 cm® from burette
(5) Flask 20 cm®0.20 mol dm™ CH:COOH w Bysu | (6) Flask 50 cm® 0.500 mol dm™ NHs g4 {1-12 W
Burette 50 cm® 0.05 mol dm™ NaOH ¥ 12.7 Burette 50 cm® 1.00 mol dm™ methanoic acid
lendhpornk 7 So cm® V) ¥ ol
oH Indicator = fMo\Md-‘—- pH Indicator = Meae
14 14
7 7
(
0 0
25 cm’ from burette 25 em’ from burette
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TASK 12 - Buffer solution calculations

1 a 3.35 b 472 c 477

2 a 4.35 b 357

3 a 337 b 340

4 a 443 b 440

5 a 479g b 0.0113g

6 a pH=11.29, change =4.29 b pH = 4.60, change = 0.02
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) EAT) = Ko ) - L% XS~ o . \oe = 3.cosSSs
oA (c"—‘;'(o
WMAAA - Come Y vol o O.o5SSo % Toso = VBT xio
meanns  Claoda = L3Wexie x 8.0 = oo\ o
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Q'A = N.25 N ome = 429
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T) - Ka TR . \ONXIES T x 05 = 2.6\ xs
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oS A Tom 04 xhws  Sox s
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L T oL O R -~ = Ot \?A = 289 At
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p«’f Cheare = O OCUL

c) CH3;COOH = CH3COO~ + H*
the OH~ added reacts with H*
the equilibirum moves right to replace the H*
as [CH3COOH] and [CH3COO] are much greater than [H*]
so [CH3COOHY]/ [CH3COO] remains roughly constant
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TASK 13 - One final lovely mixture of calculations just for fun

1 0.70 2 1.00 3 13.70 4 1.60 5 1.93 6 4.20
7 6.63, neutral as [H'] = [OH] 8 445 9 088 10 12.52 11 4.06
12 12.63
\ H2SO8 = Shaong ack Tl = 0o
B = —log TW o 0710
2 \—\'CJL = shosq ocd
CVHeed = o.Seox o = O.le>
2So
cW\) - o.\oco
P = Loo
3 Noasd = s'\v-o:j e
Cowl = O.Seco
WA = Ko - WY o axe
o) o.S
o
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Solslien ok ead @ dlsled ool (Shvonglon
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cH « s - o™ o exe™t
C_‘c;—\—\"l ;-—&_Db'LS
‘>\—\ = 11 .30
.opw chome = \Z2.%= —\\.8o = \.bo
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