
Chemistry 

A2/Year 13 Chemistry 

Revision Workshop - pH 

Tuesday 20th March 2018, 7.00 p.m. – 8.00 p.m. 

Welcome!  
 

Dr Peter Hoare, Outreach Officer, SAgE Faculty 



How to use the “zappers” 

•  You can only vote when the green  
    “polling open” box is displayed in  
     the menu bar at the top of the screen. 
 

•  Press the appropriate button (or  
     buttons, one at a time) to vote. 
 

•  The LED above button “1” should light  
     up green for a second or two. 
 

•  You can change your mind whilst  
     voting is open – the system   
    “remembers” the last answer you give! 

  

 

 

 

   



Student Response System 

Before we start, we need to check that your SRS 
handsets or “zappers” are all working properly! 

 

Here is a simple AS question to try them out…….  



What is the correct formula for pentane? 

2%2%

95%

2%

 C3H8  C4H10  C5H12  C6H14

1. C3H8 

2. C4H10 

3. C5H12 

4. C6H14 



Which exam specification are you studying? 

70%

25%

1%1%1%1%1%

 AQA  OCR (A)

 OCR (B) – Salter’s  WJEC

 Edexcel  IB

 Other

1. AQA 

2. OCR (A) 

3. OCR (B) – Salter’s 

4. WJEC 

5. Edexcel 

6. IB 

7. Other 



A2 Examinations 

Time allocation 

 1 mark = 1 minute = 1 scoring point 
 

LEARN the content! 

 35% of marks overall are for factual recall !  
 

The crucial piece of advice re. examinations technique: 

 R 

 T 

 F 

 Q 
 

Read 

The 

FULL 

Question!  



Chemistry 

Physical Chemistry 
 

 

Acids, Bases & pH 



Definitions 

pp2 – 5 of your Participants Notes 
 

Strong Acid or Base 

 completely/fully/totally dissociated into ions 

 e.g. hydrochloric, sulphuric, nitric acids 

 e.g. group 1 hydroxides 

Weak Acid or Base 

 partly/partially/not fully/incompletely dissociated 

 NOT NOT NOT “slightly” !!!  

 e.g. any organic (carboxylic) acid 

 e.g. ammonia and amines 



Calculating pH  

Definition 
 

“the negative logarithm to the base 10 of the hydrogen ion 

concentration in moles per cubic decimetre” 
 

OR 
 

pH = -log10[H+] 



pH of strong acids 

p3 in your Participants Notes 
 

 Fully dissociated, so [HA] = [H+] 
 

1. calculate the pH of 0.200M HNO3 

 pH = -log10[H+] = -log[0.200] = 0.70 
 

pH values must ALWAYS be given to 2 dec. pl.!  
 

2. Calculate the concentration of a hydrochloric acid 

solution with a pH of 2.56 

 [H+] = 10-pH = 10-2.56 = 2.75 x 10-3 mol dm-3 
 

Note default answer accuracy of 3 sig. figs. 
 

 



Quantitative Chemistry 
 

aka “Sums”  



Quantitative chemistry 

 ALWAYS show your working!  

 

 Where possible – check if your answer is 

sensible? 

 

 Balancing an equation – check if it is?  



Quoting numerical answers……. 

dec. pl.  OR  sig. figs? 

e.g. 1  1.2345 ? 

e.g. 2  12.345 ? 

e.g. 3  123.45 ? 

The default is minimum 3 sig. figs. (unless the 

question specifies something different) 



Quoting numerical answers……. 

Don’t forget your….. 

UNITS !!!!!!  



Calculate the pH of 2.50M HCl? 

10%1%

88%

1%

.4 -.72 -.4 .72

1. 0.40 

2. -0.72 

3. -0.40 

4. 0.72 



Calculate the concentration of a nitric acid 

solution with a pH of 1.25? 

1%6%3%

90%

 33.1 mol dm-3  17.8 mol dm-3

 3.02 x 10-2 mol d...  5.62 x 10-2 mol d...

1. 33.1 mol dm-3
 

2. 17.8 mol dm-3
 

3. 3.02 x 10-2 mol dm-3
 

4. 5.62 x 10-2 mol dm-3 



pH of strong bases 

p4 in your Participants Notes 
 

 Fully dissociated, so [MOH] = [OH-] 

but pH = -log10[H+] so need to use: 

Kw = [H+] [OH-] = 1.00 x 10-14 mol2 dm-6 

 

e.g. Calculate the pH of a 0.0400M NaOH solution 

[H+] = Kw / [OH-] = 1.00 x 10-14 / 0.0400 = 2.50 x 10-13 

So pH = -log10[2.50 x 10-13] = 12.60 
 

Check – is this a sensible answer? 



Calculate the pH of a 1.50M NaOH solution? 

7%3%

90%

0%

14.81 13.86 14.18 13.68

1. 14.81 

2. 13.86 

3. 14.18 

4. 13.68 



Calculate the concentration of a potassium 

hydroxide solution with a pH of 10.20? 

1%

91%

3%4%

 8.51 x 10-2 mol d...  1.58 x 10-4 mol d...

 3.04 x 10-2 mol d...  2.65 x 10-3 mol d...

1. 8.51 x 10-2 mol dm-3 

2. 1.58 x 10-4 mol dm-3 

3. 3.04 x 10-2 mol dm-3
 

4. 2.65 x 10-3 mol dm-3 



Calculating the final pH of mixtures - example 

p5 in your Participants Notes 

e.g. Calculate the pH when 10.0cm3 of  

0.200M HCl is added to 20.0cm3 of 0.140M NaOH 
 

Moles H+ = 10.0 x 0.200 / 1000 = 0.00200 mol 

Moles OH- = 20.0 x 0.140 / 1000 = 0.00280 mol 

Excess OH- = 0.00280 – 0.00200 = 0.00080 mol 

[OH-] = 0.00080 x 1000 / (10.0 + 20.0) = 0.0267 mol dm-3 

[H+] = Kw / [OH-] = 1.00 x 10-14 / 0.0267 = 3.75 x 10-13 

So pH = -log10[3.75 x 10-13] = 12.43 
 

Check – is it a sensible answer? 



1. Yes                  

 

Calculating pH of final mixtures – your turn! 

Please press “1” when you have finished! 

 

Calculate the pH when 45.0cm3 of 0.150M    

HCl is added to 30.0cm3 of 0.200M NaOH? 

 



Calculating the final pH of mixtures – answer 

Calculate the pH when 45.0cm3 of 0.150M    

HCl is added to 30.0cm3 of 0.200M NaOH 
 

Moles H+ = 45.0 x 0.150 / 1000 = 6.75 x 10-3 mol 

Moles OH- = 30.0 x 0.200 / 1000 = 6.00 x 10-3 mol 

Excess H+ = (6.75 – 6.00) x 10-3 = 7.50 x 10-4 mol 

[H+] = 7.50 x 10-4 x 1000 / (45.0 + 30.0) = 0.010 mol dm-3 

So pH = -log10[0.010] = 2.00 
 

Check – is it a sensible answer? 



Weak acids 

p5 in your Participants Notes 
 

 NOT fully dissociated, so can’t assume  

    [HA] = [H+] 
 

 
 

 Hence define the acid dissociation constant, Ka 
 

  Ka = [H+] [A-] / [HA] 

HA                    H+  +  A-



pH of weak acids 

 

 

 

so use Ka = [H+]2 / [HA] – this is NOT the definition of Ka! 
 

Calculate the pH of a 0.100M solution of HA for which Ka 

= 4.76 x 10-6 mol dm-3 

[H+]2 = Ka x [HA] = 4.76 x 10-6 x 0.100 = 4.76 x 10-7 

pH = -log10[6.90 x 10-4] = 3.16 
 

Check – is this a sensible answer? 

HA                    H+  +  A-



Calculate the pH of a 2.50M ethanoic acid 

solution for which Ka = 1.80 x 10-5? 

4%

90%

2%4%

2.77 2.17 1.72 2.71

1. 2.77 

2. 2.17 

3. 1.72 

4. 2.71 



Calculate the concentration of a propanoic acid 

solution with a pH of 5.50 and Ka = 1.34 x 10-5? 

91%

2%4%3%

 7.46 x 10-7 mol d...  5.32 x 10-5 mol d...

 2.36 x 10-1 mol d...  1.67 x 10-3 mol d...

1. 7.46 x 10-7 mol dm-3
 

2. 5.32 x 10-5 mol dm-3
 

3. 2.36 x 10-1 mol dm-3
 

4. 1.67 x 10-3 mol dm-3 



pH curves and indicators 

pp8 – 11 in your Participants Notes 
 

 KNOW and be able to SKETCH the 

 shapes of the curves from each of the four 

 types of acid-base titration 
 

 Be able to select the most appropriate indicator for 

a given titration given their pH ranges 



pH curves and indicators 

Y 

X 

Y 

Y 

Y 

Y 



pH curves and indicators 

X 

Y 
Y 

X 

X 

X 



Buffer solutions 

pp12 – 15 in your Participants Notes 



A buffer solution resists changes in pH when….. 

1%1%

95%

2%

 acid is added  it is neutral

 small amounts of ...  alkali is added

1. acid is added 

2. it is neutral 

3. small amounts of acid or alkali are added 

4. alkali is added 



Buffer solutions - acidic 

Equimolar mixture of a weak acid and its conjugate base, 

e.g. ethanoic acid and sodium ethanoate: 
 

 

   LARGE           small 

 
   

 small         LARGE 

 

Now  Ka  =  [H+] [CH3COO-] i.e.   [H+]  =  Ka  x  [CH3COOH] 

                  [CH3COOH]                   [CH3COO-] 

 

 

CH3COOH                    H+  +  CH3COO-

CH3COONa                    Na+  +  CH3COO-



Buffer solution calculation – example  

e.g. Calculate the pH of a buffer containing  

0.150M CH3COOH (Ka = 1.74 x 10-5) with 0.200M 

CH3COONa ? 
 

Ka = [H+] [A-] / [HA]   
 

so [H+] = Ka x [HA] / [A-] = 1.74 x 10-5 x 0.150 / 0.200 
   

   = 1.305 x 10-5 mol dm-3 

 

pH = -log10[1.305 x 10-5] = 4.88 
 

Check – is it a sensible answer? 



1. Yes                  

 

Buffer solution calculation – your turn! 

Please press “1” when you have finished! 

 

Calculate the pH of a buffer containing 0.250M  

CH3CH2COOH (Ka = 3.15 x 10-4) with 0.350M  

CH3CH2COONa ? 
 



Buffer solution calculation – your turn - answer 

Calculate the pH of a buffer containing 0.250M  

CH3CH2COOH (Ka = 3.15 x 10-4) with 0.350M  

CH3CH2COONa ? 

 

Ka = [H+] [A-] / [HA]  so [H+] = Ka x [HA] / [A-] 

 

[H+] = 3.15 x 10-4 x (0.250 / 0.350) = 2.25 x 10-4 mol dm-3 

 

pH = -log10[2.25 x 10-4] = 3.65 

 

Check – is it a sensible answer? 



Experimental determination of Ka  for weak acid 

pp8 – 9 of your Participants Notes 
 

Ka = [H+] [A-] / [HA]  so [H+] = Ka x [HA] / [A-] 
 

What happens when [HA] = [A-] ? 
 

Then  [H+] = Ka  and thus pH = pKa   

- this is the half-equivalence point 
 

- used to experimentally determine Ka for a weak acid: 
 

1. Titrate with strong base to determine equivalence/end point; 

2. Repeat but add V/2 of base – measure pH at this point = pKa  

3. Hence detemine Ka since pKa = -log10Ka 



1. Yes                  

 

Please press “1” when you have finished! 

 

Experimental determination of Ka  for weak acid 

– your turn! 

p9 of your Participants Notes 
 

Use this titration curve on p9 to determine Ka for the weak acid HA? 



Experimental determination of Ka  for weak acid 

– your turn - answer 

p9 of your Participants Notes 
 

Use this titration curve on p9 to determine Ka for the weak acid HA? 

pH 

 

           

equivalence point = 20.0cm3 

half-equivalence point = 10.0cm3 

pH = 4.70 = pKa 

pH = 4.70 = pKa 

(allow 4.60 – 4.80) 
 

Ka = 10-4.70 (4.60 - 4.80) 

 

= 1.99 x 10-5 mol dm-3 

(allow 1.58 - 2.51 x 10-5)  



Buffer solution calculations - example 

 pp14 – 15 in your Participants Notes 
 

e.g. Calculate the pH of the buffer formed between  

10.0cm3 of 0.200M CH3COOH (Ka = 1.70 x 10-5) and 15.0cm3                 

of 0.150M CH3COONa 
 

Ka = [H+] [A-] / [HA]  so [H+] = Ka x [HA] / [A-] 
 

No. moles HA = 10.0 x 0.200 / 1000 = 2.00 x 10-3 

No. moles A- = 15.0 x 0.150 / 1000 = 2.25 x 10-3 

[HA] = 1000 x 2.00 x 10-3 / (10.0 + 15.0) = 8.00 x 10-2 

[A-] = 1000 x 2.25 x 10-3 / (10.0 + 15.0) = 9.00 x 10-2  

So [H+] = 1.70 x 10-5 x 0.0800 / 0.0900 = 1.51 x 10-5 

So pH = -log10[1.51 x 10-5] = 4.82 
 

Check – is it a sensible answer? 



Learning Resources - Crystallography 

 

Uses FREE online viewer of real  

X-ray xtallography 3D structures: 

CSD Access Structures: 
   
 

Peer-produced: Nuffield Bursary 

yr12 summer students & 4th year 

MChem project students. 

Trialled worldwide! 
    
 

Theory and work sheets on range of topics for AS/A2 chemistry, including; 

organic functional groups, E/Z and optical isomerism, structure of benzene, 

VSEPR, TM complex shapes, reaction mechanisms, intermolecular forces, etc. 

Access via website: http://tiny.cc/ccdcLR   

http://tiny.cc/ccdcLR


Learning Resources – Proteins/Biomolecules 

 

Uses FREE online viewer of 3D  

protein structures via the PDBe 

website: www.pdbe.org  
 

Peer-produced: stage 4 MChem  

project student & Nuffield  

Research Placement students. 

Trialled/trialling in schools. 
 

Activities for post-16 study on a  

range of topics for chemistry & biology including; basic protein structure,  

intermolecular forces, esp. H-bonding, ligand-protein interactions & links to drug  

design. Also 3D modelling with TangleProteinTM & MSOE Amino-Acids kits. 

Access via website: http://tiny.cc/proteinLR  

 

http://www.pdbe.org/
http://tiny.cc/proteinLR


AS & A2 Revision Workshops – on campus 

 

AS: Monday 9th or Thursday 12th April 
 

A2: Tuesday 10th or Friday 13th April 
 

Each workshop 10.00am - 4.00pm; 

held in a Lecture Theatre in Bedson Building. 
 

Cost £15 per student per workshop. 

Partners WP students invited to attend FREE! 
 

Workshops lead by Dr Peter Hoare – 29 years A-level teaching experience &  

24 years marking experience for a major UK Exam Board. 

Workshops interactive with electronic voting handsets “zappers” used to answer 

exam-style questions which cover key points/misconceptions. 

Content covers ALL main UK chemistry specifications – i.e. AQA, OCR, 

Edexcel, WJEC & CCEA. 

Bookings online: http://tiny.cc/chemrw18   

 



AS & A2 Revision Workshops – UK Tour 

 

Tue 20 Mar A2 Birmingham – University/WMCTC – pH etc (1900-2000) 

Sat  21 Apr AS London – NU Campus (0930-1530) 

Fri  27 Apr A2 Brighton – Varndean College (1300-1800) 

Sat  28 Apr A2 London – NU Campus (0930-1530) 

Thu  3 May AS Nottingham – University 

Fri    4 May A2 Nottingham – University 

Tue   8 May AS Salford – University 

Wed  9 May A2 Salford – University 

Thu 10 May AS TBC West Midlands – University? 

Fri   11 May A2 TBC West Midlands – University? 

Sat  12 May AS Bideford College (0900-1500) 

Sun 13 May A2 Bideford College (0900-1500) 

Tue  15 May A2 TBC Bristol – University? 

Wed 16 May AS TBC Bristol – University? 

Thu 17 May AS TBC Yorkshire – University? 

Fri  18 May A2 TBC Yorkshire – University?  
 

All workshops run between 1000 – 1600 unless stated 



Chemistry 

Thank you!  
 

• WMCTC Committee 

• School of Chemistry, Birmingham University 

• SAgE Faculty, Newcastle University 

• CLAD Unit, Birmingham University (zappers) 
 

• Lastly and most importantly – yourselves! 
 

• GOOD LUCK with your summer exams!  
 

Revision Workshops: http://tiny.cc/chemrw18 

 

 


