
 

 

 

 

C2620 - Analytical Chemistry I  

August 2023           [Total Marks = 100]   Time allowed: 3 Hrs 

Instructions: 

1. This question paper consists of a total of seven (7) printed pages (including the cover page and 

data tables 

2. There are four (4) main questions. Attempt all questions. 

3. You may answer the questions in any order. However, you must clearly indicate the question 

you are attempting.  

4. Begin each main question (i.e. Q1, Q2 etc.) on a new page. 
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Question 1   [13 marks] 

a) Differentiate between the following pairs of terms:  

i. Analysis & Assay                                   [3 marks] 

ii. Procedure & Protocol                                 [3 marks] 

b) The concentration of dissolved O2 in a lake shows a daily cycle due to the effect of photosynthesis and a yearly 

cycle due to seasonal changes in temperature.  

i. Which of the following sampling plan will you use for monitoring the daily changes in dissolved O2: random, 

systematic, judgmental, systematic–judgmental, or stratified?      [2 marks] 

ii. Explain your answer to question (b, i) above             [5 marks] 

Question 2  [35 marks] 

a) Define the following terms: 

i. Sample             [2 marks] 

ii. Bias             [2 marks] 

b) Explain why changing all values in a data set by a constant amount will change the mean but will have no effect 

on the standard deviation.                      [6 marks] 

c) Using an old method, the determination of acetaminophen in 10 separate tablets of Excedrin Extra Strength 

Pain Reliever gives the following results (in mg) 

224.3 240.4 246.3 239.4 253.1 

261.7 229.4 255.5 235.5 249.7 

Report the mean value of this data and express it as mean ± standard deviation              [10 marks] 

d) When performing the analysis in question 2 (c) using a different new method, the following results (in mg) are 

obtained 

223.4 239.2 244.3 238.9 243.1 

249.7 229.9 245.5 239.5 242.7 

Is the precision of the new method significantly different from that of the old method?             [15 marks] 
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Question 3   [32 marks] 

a) Define the following terms:  

i. Formality            [3 marks] 

ii. Equivalent weight          [3 marks] 

b) To prepare a standard solution of Mn
2+

 a 1.250 g sample of MnCl2 is dissolved in 10.00 mL of concentrated 

HNO3. The resulting solution is quantitatively transferred to a 100-mL volumetric flask and diluted to volume 

with distilled water. A 10.00 mL aliquot of the solution is pipetted into a 500-mL volumetric flask and diluted 

to volume. Express the concentration of Mn in  

i. Molarity           [8 marks] 

ii. ppm               [8 marks] 

c) A buffer is made of 0.015 M sodium formate (HCOONa) and 0.025 M formic acid (Ka = 1.77 X 10
-4

) with a total 

volume of 100.00 mL. How many millilitres of 0.200M HCl can be added to this buffer before the buffer’s pH 

changes by 1.00?                                               [10 marks]

   

Question 4   [20 marks]  

a) Given that the titration of 0.4512 g of primary standard potassium hydrogen phthalate – KHP (KHC8H4O4) 

required 26.46 mL of Ba(OH)2, calculate the molar concentration of Ba(OH)2.    [6 marks] 

 

b) The amount of protein in a sample of cheese is determined by a Kjeldahl analysis for nitrogen. After digesting 

a 1.9814-g sample of cheese, the nitrogen was oxidized to NH4

+

, converted to NH3 with NaOH, and distilled 

into a collection flask containing 50.00 mL of 0.5047 M HCl. The excess HCl was then back titrated with 0.2183 

M NaOH, requiring 22.84 mL to reach the bromothymol blue end point. Report the %w/w protein in the cheese, 

given that there is 6.38 g of protein for every gram of nitrogen in most dairy products.     [8 marks] 

 

c) The reduction of iron by iodine is represented by the following unbalanced redox reaction 

Fe
3+

 + I
-

  Fe
2+

 + I3

-

 

Balance the reaction equation and determine the equilibrium constant (Keq) for this reaction   [6 marks] 
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Useful Data Tables 

 

Table 1: Critical values for Q-Test 

 

 

 

 

 

 

 

 

 

 Table 2: t-table
a 
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Table 4: Standard Reduction Potentials of selected half reactions at 25
o

C 
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The Periodic Table of Elements 

 

 

 

 

 

 

 

 


