
 

 

 

 

C3620 - Analytical Chemistry II  

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

Instructions: 

1. This question paper consists of a total of nine (9) printed pages (including the cover page and 

data tables).  

2. There are three (3) 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  [34 marks] 

a) In your own words (NOT of any textbook, video or website) describe the principle of calibration   

[5 marks] 

b) Explain how the principle of calibration (which you described in part a works)   [5 marks] 

c) Mention any calibration method of your choice and state any two advantages and two 

disadvantages of the method you have mentioned.                           [5 marks] 

d) The calibration data shown in the table below results from the chromatographic determination of 

isooctane in a hydrocarbon mixture. Use it to answer the following questions  

 

 

 

 

 

 

 

 

i. Calculate the slope          [3 marks] 

ii. Calculate the intercept        [3 marks] 

iii. Measuring the peak area of the sample four times gave an average peak area of 2.65. 

Calculate the mole percent of isooctane in the mixture and the standard deviation for the 

obtained peak area (which is a result of the average of four measurements of the sample). 

Express your answer as mean ± standard deviation.     [8 marks] 

e) Three sets of data obtained in the determination of the atomic mass of antimony using three 

different methods are given below.   

Method 1 Method 1 Method 3 

121.771 121.784 121.752 

121.787 121.758 121.784 

121.803 121.765 121.765 

121.781 121.794  
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Answer the following questions in order to determine if the results from the three methods are 

significantly different from each other. 

i. Formulate the null and alternative hypotheses                       [1+1 marks]  

ii. Given the resulting Excel output of ANOVA below, determine whether the results from the three 

methods are significantly different from each other or not. Explain your decision          [3 marks] 
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Question 2  [30 marks] 

(a) An analysis to determine the concentration of Cu in an industrial plating bath uses a procedure for which 

Zn is an interferent. When a sample containing 128.6 ppm Cu is carried through a separation to remove 

Zn, the concentration of Cu remaining is 127.2 ppm. When a 134.9 ppm solution of Zn is carried through 

the separation, a concentration of 4.3 ppm remains. Calculate  

i. the recovery for Cu          [3 marks] 

ii. the recovery for Zn          [3 marks] 

iii. the separation factor         [4 marks] 

(b) Hydrazine is a colourless liquid used in chemical synthesis and in some kinds of rocket fuels, whose 

distribution constant between n-hexane and water is 8.9. Given a solution of 25.00 mL of 0.0500 M 

hydrazine in 50.00 mL of water, what volume of n-hexane is required to decrease the concentration of 

hydrazine to 1.00 × 10
-4

 M if extraction is carried out using 25.00 mL portions?           [10 marks]  

(c) Glycolic acid is used in the textile industry as a dyeing and tanning agent. Given that its acid dissociation 

constant (Ka) is 1.47 × 10
-4

 and its partition coefficient (KD) between water and benzene is 3.22, calculate 

the extraction efficiency of a single extraction when 50.00 mL of a 0.025 M aqueous solution of glycolic 

acid buffered to a pH of 3.00, is extracted once with 50.00 mL of benzene             [10 marks] 

 

 

 

 

 

 

 

 

 

  

https://en.wikipedia.org/wiki/Dyeing
https://en.wikipedia.org/wiki/Tanning_(leather)
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Question 3 [36 marks] 

(a) Distinguish between elution, eluent & eluate                     [9 marks] 

(b) Differentiate between an isocratic elution and a gradient elution in HPLC            [4 marks] 

(c) Indicate the order in which the following compounds would be eluted from an HPLC column 

containing a reversed-phase packing: benzene, diethyl ether, n-hexane.    [9 marks] 

(d) Explain how longitudinal diffusion contributes to band broadening, hence change of resolution in 

GC                                       [6 marks] 

(e) The data shown below was obtained for four compounds separated on a 20m GC capillary column 

 

 

 

Given that the dead time is 1.19min, calculate 

i. the selectivity factor for compounds A and B.               [4 marks] 

ii. the selectivity factor for compounds B and C.               [4 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 

 

 

 

 

 

 

 

 


