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INTRUCTIONS: 

This paper has two sections; section A and section B.  

Attempt ALL items in section A. 

Section B has two parts; part one and part two. You are required to respond to 

only ONE item from each of the parts. 

Responses of each item must be written on the fresh page of the answer 

booklet provided. 

Mathematical tables (3-figure tables are adequate) or non-programmable 

scientific electronic calculators may be used. 

Illustrations of your answers with relevant equations where necessary are 

added marks. 

Were possible use (C = 12, H = 1, O = 16, 1 mole of a gas occupies 

22.4dm3 at s.t.p) 

For Scorers’ Use Only 
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Section A 

Attempt all items in this section 

 

1. Carbon dating is one of the radioactivity applications used to determine 

the age of ancient art crafts and sites of over million thousands of years 

by measuring radioactive isotopes. A group of chemists analyzed a 

mineral; Uranium discovered in Eastern Congo to know its life span and 

they were able to obtain the following data. 

Time(s)  20 40 60 80 100 120 

Mass of uranium(g) 48.2 38.5 31.5 26.0 21.0 17.2 

However with this information, they could still not be able to determine 

the life span of Uranium. The have approached for help 

Task;  

As a student of chemistry with vast knowledge of radioactivity, 

(a) Plot a suitable graph of log10 
mass against time using the information  

they obtained 

(b) use your graph to determine; 

(i) initial mass of Uranium 

(ii) the radioactivity decay constant of hence deduce the 

half-life of Uranium 

(c) Help them calculate the life span (age) of the mineral- Uranium if 

85% of the it had decayed 

(d) Explain one danger associated with the long use of radioactivity in 

everyday life and possible mitigation measure. 

(e) Complete the following nuclear reaction equations. 

(i) 𝐴𝑙13
27    +   𝑛0

1    →    − − − − − − − +  𝛼        

(ii) 𝑈92
236       →      𝐾𝑟36

92    +  − − − − −      +  𝐵𝑎56
141  

(iii) 𝐵𝑖83
214   →      𝑃𝑏82

206   +  − − − − −  + 2 𝐻𝑒2
4  

(iv) 𝑅𝑎88
226        →     − − − − − + 𝑇𝑒43

111  +  𝛾 

 

 



3 
 

Section B 

Attempt one item from each part 

Part one; 

2. A chemical engineer working with National Water and Sewage Corporation 

analyzed some water sample from L.Victoria before supplied for domestic 

use. He found out that water contained the following elements and noted 

them using atomic numbers in brackets. He unfortunately left before 

finishing his report and in his absentia, the area manager could not tell 

the elements, their uses, and impact of the elements in the water. 

X (12), Y (17), Z (20), K (29), and M (26) 

Further preliminary reports indicated that Y dissolves in water resulting 

into reduction in the pH of water which is disastrous for human 

consumption. The manager was advised to neutralize the acidity by using 

sodium hydroxide. However, everything shared to him was not 

understood. 

The manager came to you seeking for guidance on how to analyse this 

report by; 

(a) Identifying  the categories of the elements present 

(b) writing the electronic configurations of the elements 

(c) using the configurations to identify the group, period, and block of 

Z, Y, and M given in (a) above. 

(d) Writing balanced chemical equations for the reaction between; 

(i) Y and water 

(ii) Hydrochloric acid formed and sodium hydroxide 

(e) giving two properties of any  one  of the elements  above 

(f) assessing the danger with mitigation of any one of the elements 

when in water.  
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Part two; 

 

3. After an attempt to kill Gen. Katumba in 2021, a forensic study was 

carried out at the crime scene and the sample collected was taken for 

analysis using spectrometer. The following structural formulae  were 

obtained; 

 
When the report was handed over to the police department, the junior 

officer could not understand what data obtained meant and functional 

groups in the structures. 

 

Other findings from the forensic studies show that Butyric acid 

commonly known as butanoic acid is a fatty acid found in small amounts in 

animal fats and some plant oils. To the surprise of many, the officer said 

that this acid is used in the production of flavoring agents used to 

improve the quality of food in food industry if used appropriately. The 

acid is made up carbon, hydrogen and oxygen forming the general formula 

CnH2n+1COOH. When 4.24g of the butyric acid was completely burnt in 

oxygen, it gave out 8.45g carbon dioxide, and 3.46g of water.  

The following data was obtained by the factory analyst. The officer 

needs to know the amount of heat involved in the formation of sample C 

Enthalpy of combustion of carbon (kjmol-1) -393 

Enthalpy of combustion of hydrogen (kjmol-1) -286 

Enthalpy of combustion of C3H8 (kjmol-1) -1393 

 The officer could not use the data to draw his conclusion and sought for 

help from you as an informed person. 
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Task; 

 As a student of chemistry, help the junior officer with; 

(a) meaning of the term functional group 

(b) the names of the functional groups in E and D 

(c) the names of A, B, C and D according to I.U.P.A.C system 

(d) Use the data the collected to calculate the enthalpy of formation 

of C3H8 and comment on the value obtained. 

(e) any one use of C, dangers associated with long use of C in day to 

day life and how the effect can be mitigated. 

(f) Empirical formula of the acid used in production of flavoring agents 

(g) Molecular formula of the acid if its molecular mass is 88. 
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END 


