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SOLUTIONS TO S.4 CHEMISTRY DISCUSSION 

SCENARIOS 2024 

ITEM 1. 

(a) Flow Chart: 

1. Quarrying and mining raw materials (limestone, clay, sand) 

 

2. Crushing and blending raw materials 

 

3. Heating raw materials in a kiln at high temperatures (calcination) 

 

4. Cooling the clinker 

 

5. Mixing the clinker with gypsum and other additives 

 

6. Grinding the mixture into a fine powder (cement) 

 

7. Packaging and transporting cement for use 

(b) Social Benefits: 

1. Infrastructure development: Lime and cement are essential 

components in building roads, bridges, airports, and other public 

infrastructure projects. 

2. Housing: The availability of lime and cement facilitates the 

construction of affordable housing for communities. 

3. Economic growth: The manufacturing of lime and cement creates 

job opportunities in mining, transportation, construction, and related 

industries. 

4. Urbanization: Lime and cement enable urban development by 

providing building materials for skyscrapers, offices, schools, 

hospitals, etc. 

(c)  Dangers: 

1. Air pollution: Emissions from kilns can release harmful particles 

into the atmosphere. 

2. Dust: Dust generated during quarrying or mining can cause 

respiratory issues for nearby residents. 

3. Noise pollution: Construction activities can generate loud noises 

affecting nearby communities. 

4. Water pollution: Chemicals used during production may 

contaminate water sources if not properly managed. 
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(d) Advice for Ngambo: 

1. Stay informed about local environmental regulations related to 

lime and cement production. 

2. Advocate for stricter regulations on emissions control at 

manufacturing facilities. 

3. Support initiatives that promote sustainable practices within 

industries producing lime and cement. 

4. Participate 

ITEM 2 

(a) The explosion of the laptop was caused by the reaction between 

the sodium chloride solution and the internal components of the 

laptop. Sodium chloride is composed of sodium and chlorine atoms, 

and when heated, it can undergo a chemical reaction called a 

combustion reaction. In this reaction, the sodium atoms in the 

sodium chloride solution react with the oxygen in the air, releasing a 

large amount of heat and causing the laptop to overheat and explode. 

(b) Two other properties of the type of compounds to which the 

compound that melted easily belongs are: 

1. Solubility: Sugar, also known as sucrose, is highly soluble in 

water, which means it can dissolve in water to form a solution. This 

property allows sugar to be easily mixed with other substances, such 

as beverages or desserts, to create a uniform and consistent texture. 

2. Viscosity: Sugar solutions have a higher viscosity than water, 

meaning they have a thicker and more resistant flow. This property 

makes sugar solutions useful in various applications, such as 

thickening sauces or creating syrups for desserts. 

(c) The compound that caused the laptop to blow up is formed by the 

reaction between sodium and chlorine atoms. In this reaction, the 

outermost shell electrons of the sodium and chlorine atoms are 

involved. Sodium has one electron in its outermost shell, while 

chlorine has seven electrons in its outermost shell. When these atoms 

come into contact with each other, they share their outermost 

electrons to form a stable ionic bond, resulting in the formation of 

sodium chloride (NaCl).{ show the above using diagrams of the 

outermost energy shells} 

ITEM 3 

a) To classify the fertilizer solutions based on their nature, we need 

to determine whether they are acidic, basic, or neutral. The pH value 

of a solution determines its acidity or basicity. 

- A pH value less than 7 indicates an acidic solution. 

- A pH value greater than 7 indicates a basic (alkaline) solution. 

- A pH value of 7 indicates a neutral solution. 
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From the table, we can see that the pH values of the fertilizer 

solutions are: 

- Solution V: 8.2 (basic) 

- Solution W: 7.0 (neutral) 

- Solution X: 2.0 (acidic) 

- Solution Y: 11.2 (basic) 

- Solution Z: 5.6 (acidic) 

Therefore, the fertilizer solutions can be classified as follows: 

- Basic: Solution V, Solution Y 

- Acidic: Solution X, Solution Z 

- Neutral: Solution W 

b) The ions that determine the pH values of fertilizer solutions V and 

X are: 

- Solution V: Hydroxide ion (OH⁻) 

- Solution X: Hydrogen ion (H⁺) 

c) When sodium carbonate (Na₂CO₃) is added to solution X and Z, it 

reacts with the hydrogen ions in solution X, liberating carbon dioxide 

gas and water. This results in the effervescence observed by the 

students. 

 

The reaction for solution X is: 

Na₂CO₃ + H₂O + CO₂ → 2NaHCO₃ 

In solution Z, the reaction is similar, but the effervescence is less 

pronounced due to the lower concentration of hydrogen ions. 

The equation for the reaction in solution Z is: 

Na₂CO₃ + H₂O + CO₂ → 2NaHCO₃ 

ITEM 4 

a) As a student who has studied senior two chemistry, I can assist 

Mudhiba to understand the nature of elements A, E, and C. 

i) The nature of elements A, E, and C can be determined based on 

their reactivity and the periodic table. Element A is likely to be a 

noble gas, as it is unreactive and has a full valence shell. Element E 

is likely to be a halogen, as it is highly reactive and tends to form 

compounds with other elements. Element C is likely to be a 

transition metal, as it is moderately reactive and can form a variety of 

compounds. 

ii) To call elements D and F, we need to know their names. Element 

D is likely to be a metalloid, as it is moderately reactive and can 

form compounds with other elements. Element F is likely to be a 

nonmetal, as it is highly reactive and tends to form compounds with 

other elements. The trend in their reactivity can be determined based 

on their position in the periodic table and their electronic 

configurations. 
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b) To determine the conditions required for elements E and C to 

react with water, we need to know their reactivity and the conditions 

under which they can react with water. Element E is likely to be a 

highly reactive nonmetal, such as fluorine or chlorine, which can 

react with water to form hydroxides and release hydrogen gas. 

Element C is likely to be a transition metal, such as iron or copper, 

which can react with water to form hydroxides and release hydrogen 

gas. 

c) One use of an element in the same category like elements D and F 

is in the production of semiconductors. For example, silicon, which 

is a metalloid, is used in the production of silicon chips, which are 

used in computers and other electronic devices. This demonstrates 

the importance of chemistry in society, as it allows us to use 

elements in a variety of applications. 

ITEM 5 

 To address the issue of water-wasting soap, I would 

recommend the following steps: 

 Encourage the use of soap bars instead of liquid soap, as 

they require less water to rinse off. 

 Suggest using a soap dish or tray to catch the water used to 

rinse off the soap, which can then be used for other purposes 

such as watering plants. 

 Recommend using a soap that is specifically designed to be 

gentle on the skin and the environment, as these soaps are 

often formulated to be more water-efficient. 

 Encourage the use of a washcloth or sponge instead of 

running water to rinse off the soap, as this can reduce the 

amount of water used. 

  Suggest using a soap-making kit to create their own soap at 

home, which can be a fun and educational experience. 

ITEM 6 

Here is a write-up that the district's LC5 chairperson can use to 

sensitize the community about the large-scale production of waragi 

(ethanol) and its impact: 

Introduction: 

The production of waragi, a local ethanol-based drink, is a common 

livelihood activity in many villages. However, the government has 

raised concerns about the challenges associated with this practice. As 

a student with knowledge of chemistry, I have been asked to provide 

relevant information to help the community understand the 

government's position. To provide relevant information to the 

district's LC5 chairperson about the large-scale production process of 

waragi (ethanol), I would explain the following: 

Waragi is a traditional alcoholic beverage made from bananas or 

other fruits, and it is often produced on a small scale in villages. 

The large-scale production of waragi can have several negative 

impacts, including the release of greenhouse gases and other 

pollutants into the atmosphere, as well as the potential for accidents 

and spills. 
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The government may be concerned about the safety and 

environmental impacts of large-scale waragi production, and may be 

seeking to discourage or regulate this activity. 

It is important for the community to understand the government's 

position on this issue and to consider the potential consequences of 

large-scale waragi production. 

Its Impacts: 

1. Health and Safety Concerns: 

 - Large-scale waragi production often involves the use of 

unregulated and potentially harmful chemicals, which can pose 

serious health risks to both the producers and consumers. 

 - Improper handling and storage of these chemicals can lead to 

accidents and injuries, putting the community's well-being at risk. 

2. Environmental Degradation: 

 - The large-scale production of waragi can have a significant impact 

on the environment, as it often involves the disposal of waste 

products and the use of scarce natural resources, such as water. 

 - This can lead to the contamination of soil and water sources, which 

can have far-reaching consequences for the local ecosystem and the 

community's access to clean water. 

 

 

3. Taxation and Regulation: 

 - The government's concerns about the large-scale production of 

waragi are also related to the lack of taxation and regulation in the 

industry. 

 - Unregulated production can lead to the sale of substandard or even 

dangerous products, which can harm consumers and undermine the 

government's efforts to ensure public safety and health. 

4. Potential for Organized Crime: 

 - The large-scale production of waragi can also attract the 

involvement of organized criminal groups, who may use the industry 

to launder money or engage in other illegal activities. 

 - This can lead to increased violence and instability in the 

community, as well as the erosion of the rule of law. 

Conclusion: 

The government's position on the large-scale production of waragi is 

not intended to hinder the community's livelihood, but rather to 

address the significant challenges and risks associated with this 

practice. By understanding the impacts of large-scale production, the 

community can work with the government to find sustainable 

solutions that protect public health, the environment, and the overall 

well-being of the community. 

 

 



SOLUTIONS TO S.4 CHEMISTRY SCENARIO COLLECTIONS 2024 

 

PREPARED BY WILSONE NGAMBO @ 0779806613 / 0758077371 AT thengambofoundationuganda@gmail.com Page 6 

 

ITEM 7 

The resident should be knowledgeable about the different methods of 

water purification, such as filtration, sedimentation, and disinfection. 

They should also understand the importance of regular maintenance 

and monitoring to ensure the treatment plant remains effective. 

1. Stages involved in water purification: 

 a. Coagulation and Flocculation: Chemicals are added to the water 

to form clumps of particles, which are easier to remove. 

 b. Sedimentation: The water is left to stand, allowing the clumps of 

particles to settle at the bottom. 

 c. Filtration: The water passes through a filter, which removes the 

particles that settled during sedimentation. 

 d. Disinfection: The water is treated with chemicals or exposed to 

ultraviolet light to kill any remaining bacteria or viruses. 

2. Challenges the project may face in the town: 

 a. Funding: The cost of building and maintaining a treatment plant 

may be high, and securing funding could be challenging. 

 b. Resistance from residents: Some residents might resist change 

or be skeptical about the effectiveness of the treatment plant. 

 c. Infrastructure issues: The town's infrastructure might not be 

suitable for transporting large quantities of water from the treatment 

plant to homes and businesses. 

 d. Maintenance and monitoring: Regular maintenance and 

monitoring of the treatment plant are essential for its success, but 

these tasks can be time-consuming and costly. 

As a chemist, I have provided you with information on the stages 

involved in water purification as well as some potential challenges 

that could arise during implementation in your town. 

ITEM 8 

 Advice to the investor on setting up a carbon dioxide processing 

industry in Kakira, Jinja district: 

To support the president of Uganda's initiative to donate fire 

extinguishers to schools and reduce fire-related dangers, an investor 

should consider the following steps for setting up a carbon dioxide 

processing industry in Kakira, Jinja district: 

a. Conduct market research: Before investing in a carbon dioxide 

processing industry, it is essential to conduct market research to 

understand the demand for carbon dioxide in the region and assess 

potential competitors. 

b. Choose suitable technology: Select appropriate technology for 

carbon dioxide processing that can efficiently produce high-quality 

CO2 for fire extinguishers and other applications. 

c. Secure funding: Identify potential sources of funding such as 

loans, grants, or investments from private equity firms or venture 

capitalists. 
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d. Hire experienced personnel: Employ experienced professionals 

with expertise in chemical engineering, operations management, and 

environmental regulations to ensure the smooth operation of the 

plant. 

e. Comply with regulations: Ensure compliance with local 

environmental regulations and safety standards during the 

construction and operation of the carbon dioxide processing plant. 

f. Establish partnerships: Collaborate with local schools, fire 

departments, and other stakeholders to promote awareness about fire 

safety and establish a network of distributors for selling fire 

extinguishers. 

 

g. Monitor performance: Regularly monitor the production 

capacity, efficiency, and quality of CO2 produced by the plant to 

identify areas for improvement. 

By following these steps, an investor can successfully set up a 

carbon dioxide processing industry in Kakira that will support the 

president's initiative to donate fire extinguishers to schools and 

reduce fire-related dangers in Uganda. 

 

 

 

 

ITEM 9  

The farmer's maize planting issue: 

Introduction: 

- Briefly introduce the problem faced by the farmer, which are poor 

yields despite favorable rainfall due to unfertile soil. 

- Mention the advice given to the farmer to buy and apply an 

ammonium fertilizer. E.g. The farmer should apply a balanced 

fertilizer containing nitrogen, phosphorus, and potassium to improve 

soil fertility. Additionally, they should consider using crop rotation 

and cover cropping techniques to maintain soil health and reduce the 

risk of crop failure. 

Importance of Fertilizers: 

- Explain why fertilizers are essential for plant growth and crop 

production. 

- Discuss how fertilizers provide essential nutrients to plants, 

promoting healthy growth and high yields. 

Types of Ammonium Fertilizers: 

- Present an overview of different types of ammonium fertilizers 

available in the market. 

- Highlight their unique features, such as nitrogen content, solubility, 

and application methods. 
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Benefits of Ammonium Fertilizers: 

- Discuss how ammonium fertilizers can improve soil fertility and 

structure. 

- Explain how they can enhance nutrient availability for plants, 

leading to better growth and higher yields. 

- Mention any additional benefits, such as improved water retention 

in the soil. 

Choosing the Right Ammonium Fertilizer: 

- Provide guidelines for selecting an appropriate ammonium fertilizer 

based on the farmer's specific needs and preferences. 

- Consider factors such as cost, ease of application, and 

environmental impact. 

Application Methods: 

- Describe various methods for applying ammonium fertilizers, 

including broadcast spreading, band application, and foliar spraying. 

- Discuss the advantages and disadvantages of each method. 

Safety Precautions: 

- Highlight important safety precautions when handling and applying 

ammonium fertilizers. 

- Include information on proper storage, handling personal protective 

equipment (PPE), avoiding contamination of water sources, and 

minimizing environmental impact. 

Case Study: Successful Application of Ammonium Fertilizer: 

- Present a real-life example or a hypothetical scenario where a 

farmer successfully applied an ammonium fertilizer and achieved 

improved crop yields. 

- Include details about the type of fertilizer used, application method, 

and any challenges faced during the process. 

Conclusion: 

- Summarize the key points discussed in the presentation. 

- Emphasize that choosing the right ammonium fertilizer and 

applying it correctly can significantly improve soil fertility and crop 

production for farmers like our example farmer in a rural area 

growing maize for sale. 

 

Note: The chemical composition provided in the question is not 

relevant to this presentation as it does not directly relate to choosing 

or applying an ammonium fertilizer. 
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ITEM 10 

Title: **Raising Awareness on Environmental Changes in Our 

District** 

Dear Residents of [District Name], 

I am writing to bring your attention to the concerning changes we 

have been observing in the quality of air, water, and soil in our 

district. Over time, these essential elements that sustain life have 

been undergoing noticeable alterations that demand our immediate 

attention and action. 

The air we breathe, the water we drink, and the soil that nurtures our 

crops are fundamental to our well-being and the health of our 

community. However, recent developments indicate a decline in 

their quality, posing potential risks to our health and the environment. 

Air pollution levels have been on the rise, affecting not only our 

respiratory health but also contributing to climate change. Water 

sources once pristine are now facing contamination from various 

sources, jeopardizing both human consumption and aquatic life. 

Additionally, soil degradation is threatening agricultural productivity 

and the long-term sustainability of our land. 

As responsible citizens of this district, it is crucial that we come 

together to address these environmental challenges. By raising 

awareness, adopting sustainable practices, and advocating for 

policies that protect our natural resources, we can work towards 

preserving the beauty and health of our surroundings for future 

generations. 

 

Let us take proactive steps to reduce our carbon footprint, conserve 

water, and promote soil conservation practices. Together, we can 

make a difference and ensure a cleaner, healthier environment for all. 

Remember, the quality of our air, water, and soil impacts us all. Let's 

act now before it's too late. 

Sincerely, 

[ Your Name] 

Chairperson LC 

[District Name] 

ITEM 11 

(a) (i) Nature of the product:  

The product being produced in the village is likely to be charcoal, 

which is a solid fuel made from the remains of wood after it has 

been burned in a low-oxygen environment. Charcoal is a carbon-

rich material that can be burned easily and produces a long-lasting, 

hot flame. 

(ii) Composition of the product:  

Charcoal is primarily composed of carbon, along with small amounts 

of other elements such as hydrogen, oxygen, and sulfur. The exact 

composition will depend on the type of wood used to make the 

charcoal and the conditions under which it was produced. 
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(b) Advise her: Yes, these activities can have a significant impact 

on the community. Burning wood to produce charcoal releases 

large amounts of carbon dioxide and other pollutants into the air, 

which can contribute to air pollution and climate change. 

Additionally, the deforestation associated with producing 

charcoal can lead to soil erosion and loss of biodiversity.  

To reduce these impacts, the community could consider using more 

sustainable sources of energy, such as solar or wind power, and 

finding alternative uses for wood waste, such as composting or 

mulching. 

(c) While the production of charcoal can have negative 

environmental impacts, it can also provide some benefits to the 

residents of the village. For example, the charcoal can be used as a 

source of fuel for cooking and heating, which can be more 

convenient and cost-effective than using other types of fuel. 

Additionally, the production of charcoal can provide income 

opportunities for the villagers who are involved in the process. 

However, it is important to consider the potential negative impacts 

and work towards finding more sustainable solutions. 

 

 

 

 

 

ITEM 12.  

a. Guide the manager on: 

(i) The category of the selected alternative material: 

Nylon is a synthetic polymer, belonging to the category of plastic 

materials. It is a type of polyamide, which is made up of repeating 

units of amide linkages. 

(ii) The characteristics of the material: 

Nylon exhibits several desirable properties that make it a suitable 

alternative material for making sweaters: 

- High tensile strength and durability: Nylon is known for its strength 

and resistance to wear and tear, making it an ideal choice for clothing 

items like sweaters. 

- Resistance to decomposition: Nylon is resistant to moth and carpet 

beetle damage due to its chemical structure, which makes it less 

susceptible to biological degradation. 

- Elasticity: Nylon has good elasticity, allowing it to stretch and 

recover its shape without losing its structural integrity. 

- Easy to care for: Nylon can be easily washed and dried, making it 

convenient for consumers. 
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b. Will the selected alternative have an effect on the natural well-

being of the community? 

The use of nylon as an alternative material may have some potential 

environmental impacts that could affect the natural well-being of the 

community. Some concerns include: 

- Plastic pollution: Improper disposal or incineration of nylon 

products can lead to plastic pollution in ecosystems, affecting 

wildlife and their habitats. 

- Micro plastics: When nylon products are washed or degraded over 

time, they can release micro plastic particles into water bodies, 

potentially harming aquatic life. 

To mitigate these effects: 

- Encourage responsible waste management practices: Promote 

recycling programs and proper disposal methods for nylon products 

at their end-of-life cycle. 

- Develop sustainable production processes: Encourage 

manufacturers to adopt environmentally friendly production methods 

that minimize waste generation and pollution during nylon 

production. 

- Explore biodegradable alternatives: Research into developing 

biodegradable versions of nylon that can decompose naturally over 

time without causing harm to ecosystems. 

 

By addressing these concerns through responsible waste 

management practices and sustainable production methods, the use 

of nylon as an alternative material can help minimize negative 

impacts on the natural well-being of communities while providing a 

durable and practical solution for sweater production. 

ITEM 13 

Dear Investor, 

I understand that you have some concerns about the production 

process and the potential impact on the environment regarding the 

new copper extraction plant in Kasese. As a chemistry student, I can 

provide some insights to help settle your doubts before your final 

interaction with the residents. 

Firstly, it's important to ensure that the copper extraction process 

adheres to environmentally friendly practices. This includes 

implementing efficient waste management systems to minimize 

pollution and utilizing sustainable energy sources to power the 

extraction process. 

Additionally, understanding the chemical reactions involved in 

copper extraction will be crucial. The primary method for extracting 

copper from its ore involves a series of chemical reactions that must 

be carefully controlled to maximize efficiency and minimize 

environmental impact. 

Furthermore, it's essential to consider the potential by-products and 

wastes generated during the extraction process and develop strategies 

for their safe disposal or reuse. 
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By addressing these concerns and demonstrating a commitment to 

environmentally responsible practices, you can alleviate the worries 

of the residents and showcase the positive impact of the new copper 

extraction plant on the local community and environment. 

If you require further clarification or information on specific 

chemical processes involved in copper extraction, please feel free to 

reach out. I am here to assist you in ensuring that the project aligns 

with both scientific knowledge and environmental sustainability. 

Best regards, 

[Your Name] 

Alternative solution 

Subject: Clarification on Copper Extraction Process and 

Environmental Impact 

Dear Investor, 

I am writing to provide you with some insights into the copper 

extraction process and its potential impact on the environment. As a 

chemistry student, I have a good understanding of the scientific 

principles involved in this process. 

Copper extraction typically involves several stages, including 

crushing and grinding the ore, followed by a process called froth 

flotation to separate the copper minerals from the surrounding rock. 

This is then followed by smelting and refining to obtain pure copper 

metal. 

In terms of environmental impact, it is important to consider the 

potential release of sulfur dioxide and other pollutants during the 

smelting process. Additionally, the disposal of waste materials from 

the extraction process can also pose environmental challenges if not 

managed properly. 

To mitigate these concerns, modern copper extraction plants often 

incorporate advanced technologies such as gas scrubbers and waste 

management systems to minimize emissions and ensure responsible 

disposal of waste materials. 

I would be happy to provide further details and clarification on any 

specific aspects of the copper extraction process and its 

environmental implications. Please feel free to reach out to me at 

your convenience. 

Sincerely, 

[Your Name] 

[Contact Information] 
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ITEM 14 

Dear Chairperson of the Kigulu women's group, 

I understand your concerns about the fluctuating prices of soap in the 

region and your interest in exploring the option of processing liquid 

soap as a more affordable alternative. As a chemistry student, I can 

provide you with some guidance on this matter. 

Liquid soap can indeed be a cost-effective and efficient alternative to 

traditional bar soap. The process of making liquid soap involves 

mixing potassium hydroxide with oils or fats, which results in a 

product that is easier to use and store compared to solid soap bars. 

Additionally, liquid soap can be customized with different scents and 

additives to suit the preferences of your community members. 

In terms of its impact on the ecosystem, it is important to consider 

the ingredients used in the production of liquid soap. While liquid 

soap can be biodegradable and environmentally friendly if made with 

natural ingredients, certain chemicals commonly found in 

commercial liquid soaps can be harmful to aquatic life and 

ecosystems. Therefore, I recommend opting for organic and eco-

friendly ingredients when making liquid soap to minimize any 

negative effects on the environment. 

During your presentation at the upcoming group meeting, you can 

highlight the benefits of using liquid soap, such as affordability and 

customization options, while also emphasizing the importance of 

choosing environmentally friendly ingredients to reduce the impact 

on the ecosystem. By educating your group members on these 

aspects, you can make an informed decision on whether processing 

liquid soap is a suitable alternative for your community. 

Best of luck with your presentation, and feel free to reach out if you 

have any further questions or need additional guidance. 

Sincerely, 

[Your Name] 

Chemistry Student 

Alternative solution 

Dear Chairperson, 

I understand your concerns about the price fluctuation of soap and 

the potential environmental impact of using liquid soap. As a 

chemistry student, I would like to provide you with some 

information to help you make a more informed decision. 

Firstly, let's discuss the environmental impact of using liquid soap. 

Soap is made from fats and oils, which are derived from plants and 

animals. When soap is used in the shower or bath, it can be difficult 

to rinse off completely, leading to soap residue being left on the skin 

and hair. This can cause irritation and dryness, especially for people 

with sensitive skin. 

On the other hand, liquid soap is made from a combination of water 

and soap. It is generally more environmentally friendly because it 

does not require the use of fats and oils, which can be obtained from 

non-renewable sources.  
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Additionally, liquid soap is easier to rinse off completely, reducing 

the risk of soap residue being left on the skin and hair. 

In terms of cost, liquid soap is generally cheaper to produce than 

traditional soap bars. This is because the production process for 

liquid soap is simpler and requires less raw materials. However, it is 

important to note that the cost of liquid soap may vary depending on 

the brand and type of soap. 

In conclusion, liquid soap is a more environmentally friendly and 

cost-effective alternative to traditional soap bars. It is easier to rinse 

off completely, reducing the risk of soap residue being left on the 

skin and hair. Additionally, it is made from a combination of water 

and soap, which can be obtained from renewable sources. 

I hope this information helps you make a more informed decision 

about using liquid soap as an alternative to traditional soap bars. 

Please let me know if you have any further questions or if there is 

anything else I can do to help. 

Best regards, 

[Your Name] 

Alternative solution 

Message to the Chairperson of Kigulu Women's Group: 

 

 

Dear Chairperson, 

I understand your concerns about the fluctuating prices of soap in the 

region and your suggestion to process liquid soap as a more cost-

effective alternative. As a chemistry student, I can provide some 

guidance on this matter. 

Liquid soap can indeed be a good alternative to traditional bar soap 

due to its potentially lower production costs and longer usage 

duration. It is also easier to customize with different scents and 

additives for specific purposes like moisturizing or antibacterial 

properties. 

When processing liquid soap, it is important to consider the 

ingredients and their proportions carefully to ensure effectiveness 

and safety. Basic ingredients for liquid soap include water, oils or 

fats, and a caustic substance like potassium hydroxide. Proper 

mixing and heating processes are essential to achieve the desired 

consistency and cleaning properties. 

In terms of impact, producing liquid soap locally can empower the 

women in the group by providing them with a new skill and 

potentially creating a small business opportunity. It can also 

contribute to sustainability by reducing reliance on commercially 

produced soaps and minimizing packaging waste. 

Before fully transitioning to liquid soap production, it would be 

beneficial to conduct a small-scale trial to assess the feasibility and 

acceptance among group members. Gathering feedback on the 

quality, scent preferences, and pricing compared to traditional soap 

can help make an informed decision. 



SOLUTIONS TO S.4 CHEMISTRY SCENARIO COLLECTIONS 2024 

 

PREPARED BY WILSONE NGAMBO @ 0779806613 / 0758077371 AT thengambofoundationuganda@gmail.com Page 15 

 

 

I hope this information helps you in your presentation to the group 

meeting. Feel free to reach out if you have any further questions or 

need assistance with the soap-making process. 

Best regards, 

[Your Name] 

Chemistry Student 

Approach ( how to attend to such a scenario) 

1. Introduction: 

- Start with a brief introduction to the topic of liquid soup as an 

alternative to homesteads. 

- Mention the concerns raised by some group members about its 

impact on the ecosystem. 

2. Understanding Liquid Soup: 

- Define what liquid soup is and its composition. 

- Explain how it is processed and its potential benefits as an 

alternative to homesteads. 

3. Analyzing the Impact on the Ecosystem: 

- Discuss the possible environmental impact of using liquid soup as 

an alternative. 

- Highlight any potential advantages or disadvantages in terms of 

resource consumption, waste production, and overall sustainability. 

4. Comparing with Traditional Homesteads: 

- Compare the environmental impact of traditional homesteads with 

that of liquid soup. 

- Discuss any relevant factors such as energy consumption, water 

usage, and waste generation. 

5. Addressing Concerns: 

- Address any specific concerns raised by group members about the 

impact of liquid soup on their ecosystem. 

- Provide evidence-based information to support your claims and 

alleviate their doubts. 

6. Conclusion: 

- Summarize the key points discussed in your presentation. 

- Emphasize that while there may be some uncertainties, further 

research and experimentation can help determine whether liquid 

soup is a viable and sustainable alternative to traditional homesteads. 

7. Q&A Session: 

- Encourage group members to ask questions and provide feedback 

on your presentation. 

- Address any doubts or concerns raised during this session. 
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Remember to maintain a calm and respectful tone throughout your 

presentation, focusing on providing accurate information and 

addressing any concerns raised by group members. 

ITEM 15 

Title: Understanding the Difference in Water Quality: Borehole 

vs. Spring Water 

Water is an essential resource for daily activities, including washing 

clothes and bathing. However, not all water sources are created equal, 

and their quality can have a significant impact on various tasks. A 

resident of Bufunjo zone has been experiencing difficulties with 

using water from two different sources - a borehole and a nearby 

spring. Specifically, she noticed that she used a lot of soap when 

washing her clothes with water from both sources. However, a 

surprising discovery was made when she boiled the borehole water 

for bathing and used it to wash a shirt, resulting in the use of less 

soap than usual. This led to confusion when the same approach did 

not yield similar results with the spring water. 

The difference in soap usage between the boiled borehole water and 

the unboiled spring water suggests variations in water quality that 

can affect the effectiveness of cleaning agents. The resident's 

experience highlights the importance of understanding the 

characteristics of different water sources and their potential impact 

on household tasks. 

 

Borehole water is typically sourced from deep underground aquifers 

and tends to have lower levels of contaminants compared to surface 

water sources like springs. As a result, borehole water may require 

less soap for effective cleaning due to its relatively cleaner 

composition. Boiling the borehole water might have further 

improved its quality by removing any remaining impurities, leading 

to the observed reduction in soap usage. 

On the other hand, spring water, while natural and often perceived as 

clean, can contain higher levels of minerals and organic matter. 

These natural components can interact with soap, leading to reduced 

effectiveness and increased soap usage during washing. Boiling 

spring water may not necessarily address these issues, as the 

underlying composition of the water remains unchanged. 

To address the dilemma faced by the resident, it is important to 

recognize the differences in water quality between the borehole and 

spring sources. While boiling the borehole water proved beneficial 

for reducing soap usage, the same approach may not yield similar 

results with spring water due to its inherent composition. Therefore, 

alternative strategies such as using water softeners or adjusting the 

type of soap used may be necessary when dealing with spring water. 

In conclusion, the resident's experience underscores the significance 

of considering water quality when performing household tasks. By 

understanding the unique characteristics of different water sources, 

individuals can make informed decisions to optimize their daily 

activities. Whether it involves washing clothes or bathing, 

recognizing the impact of water quality can lead to more efficient 

and effective use of resources. 
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By shedding light on the differences between borehole and spring 

water, this article aims to provide clarity and guidance for the 

resident of Bufunjo zone and others facing similar dilemmas when 

dealing with multiple water sources. 

Alternative solution 

Title: Unraveling the Soap Conundrum: Exploring Water 

Quality and Its Impact on Laundry 

In the bufunjo zone, a resident has been facing a peculiar dilemma 

when it comes to her laundry routine. She has been fetching water 

from two sources – a borehole and a nearby spring – and has noticed 

that she uses a lot of soap when washing her clothes with water from 

both sources. 

The resident's experience with boiling the borehole water for bathing 

and then using it to wash a shirt has provided some insight. She 

found that she used less soap when washing the shirt with the boiled 

borehole water, suggesting that the water quality from the borehole 

may be the culprit behind her excessive soap usage. 

Intrigued by this discovery, the resident decided to try boiling the 

spring water as well and using it for her laundry. However, to her 

surprise, she still found herself using a lot of soap, just as she had 

been doing before. 

This has left the resident confused and seeking a solution to her 

dilemma. To help her understand the underlying reasons behind her 

soap consumption, let's explore the potential factors at play. 

Water Quality and Soap Consumption 

The amount of soap required for effective cleaning can be influenced 

by the quality of the water being used. Water with a high mineral 

content, such as hard water, can react with soap, reducing its 

effectiveness and leading to the need for more soap to achieve the 

desired cleaning results. 

Borehole water, which is typically drawn from underground sources, 

can have a higher mineral content compared to surface water sources 

like springs. This could explain why the resident experienced a 

reduction in soap usage when she boiled the borehole water, as 

boiling can help remove some of the dissolved minerals. 

On the other hand, the spring water, despite being a surface water 

source, may also have a high mineral content or other impurities that 

are not easily removed by boiling. This could be the reason why the 

resident continued to use a lot of soap when washing with the boiled 

spring water. 

Addressing the Dilemma 

To help the resident resolve her dilemma, the following steps can be 

considered: 

Water Testing: Arrange for a water quality test to be conducted on 

both the borehole and spring water sources. This will help identify 

the specific mineral content and any other impurities present in the 

water, which can then guide the appropriate treatment solution. 
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Water Softening: If the water is found to be hard, consider 

installing a water softening system. This can help reduce the mineral 

content and improve the water's compatibility with soap, leading to 

more efficient cleaning with less soap consumption. 

Filtration: Explore the possibility of installing a water filtration 

system, either at the borehole or the spring, to remove any impurities 

that may be contributing to the excessive soap usage. 

Soap Selection: Experiment with different types of laundry 

detergents or soaps, including those formulated for hard water 

conditions, to find a product that works more effectively with the 

water sources. 

By addressing the water quality issues and exploring appropriate 

treatment solutions, the resident can find a way to reduce her soap 

consumption and achieve more efficient and cost-effective laundry 

results. 

Alternative solution 

Title: Understanding the Difference in Water Quality: Borehole 

vs. Spring Water 

Water is an essential resource for daily activities, including washing 

clothes and bathing. However, not all water sources are created equal, 

and the quality of water can have a significant impact on various 

tasks. A resident of Bufunjo village has been experiencing confusion 

regarding the use of soap while washing clothes with water from two 

different sources: a borehole and a nearby spring. 

The resident noticed that she used a lot of soap when washing her 

clothes with water from both sources. However, she observed a 

difference when she boiled the water from the borehole for bathing 

and then used it to wash one of her shirts. Surprisingly, she found 

that she needed less soap compared to when using unboiled water. 

This led her to experiment with boiling the spring water as well, but 

she still encountered the same issue of requiring a large amount of 

soap. 

The confusion experienced by the resident can be attributed to the 

differences in water quality between the borehole and the spring. 

Borehole water often contains fewer impurities and contaminants 

compared to spring water. When the resident boiled the borehole 

water, she likely removed some of the impurities, resulting in softer 

water that required less soap for washing. On the other hand, the 

spring water may contain higher levels of minerals and impurities, 

leading to the continued need for a larger amount of soap. 

To address the resident's dilemma, it is important to understand the 

factors that influence water quality. Borehole water is typically 

sourced from deeper underground, where it is less exposed to surface 

contaminants. In contrast, spring water may be influenced by the 

surrounding environment and may contain higher mineral content, 

affecting its interaction with soap. 

In conclusion, the resident's experience highlights the importance of 

considering water quality when performing daily tasks. Boiling water 

from different sources can have varying effects on its properties, 

leading to differences in soap usage.  
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Understanding the characteristics of different water sources can help 

individuals make informed decisions about their water usage and 

optimize their daily activities. 

By gaining a better understanding of the unique qualities of borehole 

and spring water, the resident can make more informed choices 

regarding the most effective use of soap for washing clothes and 

other household tasks. 

Alternative solution 

 Article to Clear Away the Dilemma of Water Sources and Soap 

Usage 

Introduction: 

In Bufunjo zone, a resident has been facing a dilemma regarding the 

usage of soap while washing clothes with water from two different 

sources: borehole and nearby spring. This article aims to provide 

clarity on why there is a difference in soap usage when using boiled 

water from these sources. 

Understanding the Difference: 

The resident noticed that when she used boiled water from the 

borehole for bathing, she required less soap compared to before. 

However, when she tried boiling the spring water and used it for 

washing her clothes, she still needed the same amount of soap as 

before. 

 

Explanation:The reason behind this discrepancy lies in the 

composition of these two types of water sources. Borehole water 

often contains minerals such as calcium and magnesium ions which 

are responsible for making it "hard" water. On the other hand, spring 

water tends to be relatively softer due to lower mineral content. 

Effects on Soap Performance: 

Soap is designed to work effectively in soft or moderately hard 

waters but faces challenges in harder waters like borehole water. 

When using hard water, soap molecules react with calcium and 

magnesium ions present in the water instead of forming lather with 

dirt particles on clothes. As a result, more soap is required to achieve 

satisfactory cleaning results. 

Boiling Borehole Water: 

When our resident decided to boil borehole water for bathing 

purposes, an interesting phenomenon occurred. Boiling causes 

temporary changes in hardness by precipitating some minerals out of 

solution due to increased temperature. Consequently, fewer calcium 

and magnesium ions were present after boiling, resulting in reduced 

hardness temporarily. 

Washing Clothes with Boiled Borehole Water: 

By washing her shirt with boiled borehole water (which had reduced 

hardness), our resident observed that less soap was needed than usual 

because there were fewer interfering minerals left after boiling. 
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Using Boiled Spring Water: 

However, when our resident attempted to wash her clothes using 

boiled springwater (which already had low mineral content), no 

significant change was observed since its original softness remained 

unchanged even after boiling. 

Conclusion: 

To summarize, 

- The higher mineral content makes borehole-water "hard," requiring 

more soap. 

- Boiling reduces temporary hardness by removing some minerals 

from solution. 

- Washing clothes with boiled borehole-water requires less soap due 

to decreased interference from minerals. 

- Springwater remains relatively unaffected by boiling since it is 

naturally softer. 

Therefore, if our confused resident wants further reduction in 

detergent usage while washing clothes sourced from both locations 

consistently over time without resorting solely on hot/warm 

temperatures during laundering cycles; considering alternative 

methods like installing a home-based ion-exchange system or 

utilizing laundry additives specifically formulated for hard-water 

conditions may prove beneficial. 

 

ITEM 16 

(a) The problem James made when choosing a product is that he may 

have chosen a detergent that is not effective in removing the specific 

type of stain on his white shirt. Different detergents are formulated to 

target different types of stains, so it's important to choose a detergent 

that is suitable for the specific type of stain you are trying to remove. 

(b) Detergents work by lowering the surface tension of water, 

allowing it to penetrate fabric more easily and break up stains. They 

contain surfactant molecules that surround dirt particles, lifting them 

off the fabric and keeping them suspended in the water so they can 

be rinsed away. 

(c) Long-term use of certain detergents can lead to issues such as 

skin irritation or allergies due to the chemicals present in the 

detergent. Additionally, some detergents can be harmful to the 

environment if not properly disposed of. It's important to follow the 

manufacturer's instructions for proper use and disposal of the 

detergent to minimize any potential challenges associated with long-

term use. 

Alternative solution 

James' Problem Choosing a Product & Understanding How It Works 

(a) Problem James Made When Choosing a Product 

James made an error by choosing regular detergent instead of stain-

specific products suitable for removing brown spots caused by 

sliding/falling accidents outdoors. 
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(b) How The Product Works 

Regular detergents are generally effective at removing common 

stains but might struggle against specific stains like those caused by 

dirt or mud containing organic matter found outside environments 

where plants grow abundantly (e.g., gardens). These stains can 

contain pigments that bind tightly onto fabric fibers making them 

difficult-to-remove through conventional means alone. 

(c) Challenges Associated With Long-Term Use Of The Product 

Long-term use of regular detergents might lead James into 

experiencing several challenges including: 

1) Residual Stains: Regular detergents may not completely remove 

stubborn brown spots leading them becoming permanent fixtures 

within fabrics over time. 

2) Fabric Damage: Continuous scrubbing/rubbing efforts aimed at 

eliminating persistent stains could potentially damage delicate fabric 

fibers causing premature wear-and-tear reducing overall garment 

lifespan. 

3) Color Fading: Harsh chemicals contained within certain 

detergents have potential bleaching effects gradually fading colors 

especially vibrant ones commonly found upon white shirts thereby 

diminishing their aesthetic appeal. 

 

 

ITEM 17 

17.Advising Ngambo on Choice Materials Based on Chemistry 

Knowledge 

(a) Categories Of Materials And Their Suitability 

(i) Categories Of Materials: 

1) Metals: Metals possess high strength properties making them 

ideal choices for structural components such as beams/columns 

supporting buildings' weight loads. 

2) Polymers/Plastics: Polymers offer versatility through various 

forms ranging between rigid plastics utilized constructing 

pipes/drainage systems up until flexible materials employed 

manufacturing waterproof membranes protecting structures against 

moisture ingress. 

3) Ceramics/Glass: Ceramics/glass exhibit excellent resistance 

towards heat/fire-related hazards hence frequently deployed 

insulating layers surrounding fireplaces/kilns alongside transparent 

windows allowing natural light penetration whilst maintaining 

thermal insulation properties. 

4 ) Composites : Composites combine multiple material types 

together offering synergistic benefits derived individual constituents 

e.g., reinforcing polymers via embedded carbon/glass-fiber strands 

enhancing mechanical strength characteristics beyond what either 

component could achieve independently. 
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(ii ) Suitability Of Materials: 

1 ) Structural Components - Metals excel providing necessary 

load-bearing capabilities ensuring building stability throughout 

construction process along lifetime service requirements. 

2 ) Waterproofing/Damp Proofing - Polymer-based materials 

demonstrate superior performance safeguarding structures against 

moisture intrusion preventing mold/mildew growth alongside 

associated degradation risks affecting indoor air quality/human 

health concerns. 

3 ) Thermal Insulation/Fire Resistance - Ceramic/glass materials 

serve dual-purpose acting barriers limiting heat transfer across 

walls/windows whilst exhibiting inherent flame-retardant qualities 

minimizing spread fires originating indoors/outdoors respectively. 

(b ) Advice To Ngambo On Material Selection 

Considering Ngambo's desire constructing environmentally-friendly 

yet strong house necessitates careful selection appropriate materials 

based following factors: 

1 ) Strength Requirements - Optimal choice involves metals 

capable handling anticipated loads imposed structure throughout its 

intended lifespan. 

2 ) Environmental Impact - Prioritize eco-friendly options 

favorably impacting sustainability goals e.g., recycled/recyclable 

polymers/composites reducing waste generation promoting circular 

economy principles. 

 

3 ) Cost Considerations - Balance desired quality/material 

performance expectations available budgetary constraints avoiding 

compromising long-term durability/safety aspects merely seeking 

short-term cost savings. 

4 ）Local Climate Conditions – Choose materials resistant extreme 

weather phenomena prevalent area e.g., selecting corrosion-resistant 

metals coastal regions prone salt-laden winds/humidity levels 

exceeding average values elsewhere. 

ITEM 18 

Sensitizing the Community about the Chlorine Production Plant 

Introduction: 

- Greet the audience and introduce yourself as the appointed 

representative to sensitize the community about the chlorine 

production plant near Lake Katwe in Kasese district. 

- Explain the purpose of the presentation: to address the community's 

concerns about the environmental effects and the process of chlorine 

production. 

Environmental Effects: 

- Assure the community that the government has taken into 

consideration the potential environmental effects of the chlorine 

production plant. 
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- Mention that environmental impact assessments have been 

conducted to ensure that the plant operates in an environmentally 

responsible manner. 

- Explain that modern technologies and best practices will be 

employed to minimize any negative impact on the environment. 

- Emphasize that the plant will comply with all relevant 

environmental regulations and standards. 

Environmental Process: 

- Describe the process of chlorine production briefly, focusing on the 

key steps and their environmental implications. 

- Explain that chlorine is typically produced through the electrolysis 

of saltwater, which involves passing an electric current through a 

solution of saltwater to separate chlorine gas from sodium hydroxide. 

- Highlight that the process will be carried out in a controlled 

environment within the plant, ensuring that any potential 

environmental risks are minimized. 

- Mention that the plant will have proper waste management systems 

in place to handle any by-products or waste generated during the 

production process. 

- Assure the community that the plant will prioritize the safety of the 

workers, the surrounding community, and the environment. 

 

Conclusion: 

- Thank the audience for their attention and assure them that their 

concerns have been heard. 

- Encourage the community to engage in open dialogue and ask any 

questions they may have. 

- Reiterate the government's commitment to environmental 

sustainability and the importance of chlorine in treating water to 

ensure public health and safety. 

Alternative solution 

Title: Chlorine Production Plant: Environmental Impact and 

Mitigation 

I. Introduction 

Brief overview of the chlorine production plant 

Importance of chlorine in water treatment 

Purpose of the presentation: To inform the community about the 

environmental impact of the chlorine production plant and discuss 

possible mitigation measures 

II. Environmental Impact of Chlorine Production Plant 

 Air pollution: Emission of harmful gases and particulate matter 

 Water pollution: Discharge of industrial waste into nearby water 

bodies 



SOLUTIONS TO S.4 CHEMISTRY SCENARIO COLLECTIONS 2024 

 

PREPARED BY WILSONE NGAMBO @ 0779806613 / 0758077371 AT thengambofoundationuganda@gmail.com Page 24 

 

Soil contamination: Leaching of chemicals into the soil 

Noise pollution: Increased noise levels due to industrial activities 

III. Mitigation Measures 

 Emission control: Implementing advanced technology to reduce 

harmful emissions 

Waste management: Proper disposal of industrial waste and 

recycling of reusable materials 

 Land use planning: Designing the plant in a manner that minimizes 

environmental impact 

 Noise reduction: Using sound insulation materials and maintaining 

a safe distance from residential areas 

IV. Community Involvement 

Public awareness: Educating the community about the 

environmental impact of the plant and the importance of mitigating 

these effects 

Feedback and suggestions: Encouraging community members to 

provide input on potential mitigation measures 

Regular monitoring: Ensuring that the plant adheres to 

environmental regulations and monitoring its impact on the 

environment 

 

V. Conclusion 

 Importance of community involvement in addressing environmental 

concerns 

 Encouraging the community to work together with the investor to 

ensure the plant operates responsibly and minimizes its 

environmental impact 

Call to action: Encouraging community members to participate in the 

planning and implementation of mitigation measures 

Thank you for your attention, and I hope this presentation has 

provided you with valuable information on the environmental impact 

of the chlorine production plant and possible mitigation measures. 

Alternative solution 

Presentation on the Environmental Impacts of a Chlorine 

Production Plant in Kasese District 

Introduction: 

- Explain the purpose of the chlorine production plant and its 

importance in ensuring readily available and affordable chlorine for 

water treatment. 

- Acknowledge the community's concerns about the environmental 

effects of the plant. 
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Environmental Impacts of Chlorine Production: 

1. Air Pollution: 

 - Chlorine gas is a toxic and corrosive substance that can be released 

during the production process. 

 - Proper emission control systems and strict safety protocols must be 

in place to minimize air pollution and protect the surrounding 

community. 

 - Potential impacts on air quality and human health if not managed 

effectively. 

2. Water Pollution: 

 - Chlorine production can generate wastewater containing various 

chemicals and byproducts. 

 - Proper wastewater treatment and disposal methods must be 

implemented to prevent contamination of nearby water bodies, such 

as Lake Katwe. 

 - Potential impacts on aquatic ecosystems and water sources used by 

the community. 

3. Soil Contamination: 

 - Improper storage or disposal of chlorine-related chemicals can lead 

to soil contamination. 

 - Measures should be taken to ensure safe handling, storage, and 

disposal of all hazardous materials. 

 - Potential long-term impacts on soil fertility and land use. 

4. Waste Management: 

 - Chlorine production generates various types of waste, including 

hazardous materials. 

 - Comprehensive waste management plans should be developed to 

ensure proper disposal and minimize environmental risks. 

5. Community Engagement and Transparency: 

 - Continuous communication and engagement with the local 

community are crucial. 

 - Transparent environmental impact assessments and monitoring 

processes should be established. 

 - Addressing community concerns and incorporating their feedback 

can help build trust and ensure sustainable development. 

Conclusion: 

- Emphasize the importance of implementing robust environmental 

protection measures and adhering to relevant regulations. 

- Encourage the community to actively participate in the 

environmental monitoring and decision-making processes. 

- Stress the need for a balanced approach that considers both the 

economic benefits and the environmental well-being of the region. 
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ITEM 19 

Oxygen Production Process with Minimal Environmental 

Impact 

Introduction: 

- Start by acknowledging the increased demand for oxygen due to the 

spread of respiratory illnesses caused by COVID-19. 

- Explain that the government is planning to set up an oxygen 

production plant to meet the growing demand. 

- Mention that the focus of the presentation is to provide information 

about how the production process will be carried out with minimal 

environmental impact. 

Production Process: 

- Describe the process of oxygen production, emphasizing the use of 

environmentally friendly methods. 

- Explain that oxygen can be produced through various methods, 

such as cryogenic distillation, pressure swing adsorption, or 

membrane separation. 

- Highlight that the chosen method for the plant will prioritize energy 

efficiency and minimize greenhouse gas emissions. 

- Mention that the plant will utilize advanced technologies and 

equipment to ensure the production process is environmentally 

sustainable. 

- Explain that the plant will comply with all relevant environmental 

regulations and standards to minimize any potential negative impact. 

Environmental Considerations: 

- Discuss the measures that will be implemented to minimize 

environmental impact during the production process. 

- Mention that the plant will have proper air pollution control 

systems to prevent the release of harmful gases or particulate matter. 

- Highlight that waste management systems will be in place to handle 

any by-products or waste generated during the production process. 

- Emphasize that the plant will prioritize the safety of the workers, 

the surrounding community, and the environment. 

Conclusion: 

- Thank the audience for their attention and assure them that the 

government is committed to setting up an oxygen production plant 

with minimal environmental impact. 

- Encourage the science club members to ask questions and engage 

in further discussions about the production process. 

- Reiterate the importance of oxygen in healthcare and the 

government's efforts to ensure its availability while safeguarding the 

environment. 
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Alternative solution 

With the increased demand for oxygen due to respiratory illnesses 

like COVID-19, the government plans to set up an oxygen 

production plant with minimal environmental impact. Here are some 

considerations for environmentally friendly oxygen production: 

Energy Efficiency: The production process should aim to minimize 

energy consumption by utilizing energy-efficient technologies and 

optimizing production methods. This will reduce the carbon footprint 

associated with energy generation. 

Sustainable Feedstock: The choice of feedstock for oxygen 

production should prioritize sustainable sources. This can include 

utilizing renewable energy sources or implementing carbon capture 

and utilization techniques to reduce greenhouse gas emissions. 

Waste Reduction: Efforts should be made to minimize waste 

generation during the production process. This can be achieved 

through efficient process design, recycling of by-products, and 

proper waste management practices. 

Oxygen Production Process: 

Air Separation: 

 - Oxygen is typically produced by separating it from the air, which 

is a mixture of different gases. 

 - The most common method is cryogenic air separation, where air is 

cooled and liquefied, and the different gases are separated based on 

their boiling points. 

 - This process requires significant energy input, which can have 

environmental implications. 

Membrane Separation: 

 - An alternative method is membrane separation, where air is passed 

through a semi-permeable membrane that selectively allows oxygen 

to pass through. 

 - This process is generally more energy-efficient and can have a 

lower environmental impact compared to cryogenic air separation. 

 Pressure Swing Adsorption (PSA): 

 - PSA is another oxygen production method that uses the selective 

adsorption of gases on a solid adsorbent material. 

 - This process is also relatively energy-efficient and can be designed 

to minimize environmental impacts. 

Environmental Considerations: 

Energy Efficiency: 

 - Prioritize oxygen production methods that are more energy-

efficient, such as membrane separation and PSA. 

 - This can help reduce the overall energy consumption and 

associated environmental impacts, such as greenhouse gas emissions. 
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 Waste Management: 

 - Ensure proper handling and disposal of any waste generated during 

the oxygen production process, including any hazardous materials. 

 - Implement waste minimization and recycling strategies to reduce 

the environmental footprint. 

Water Consumption: 

 - Assess the water requirements of the oxygen production process 

and implement water conservation measures, such as water recycling 

and efficient water usage. 

 Air Emissions: 

 - Implement robust air pollution control systems to minimize the 

release of any potentially harmful substances into the atmosphere. 

 Community Engagement: 

 - Engage with the local community and address any concerns they 

may have about the environmental impacts of the oxygen production 

plant. 

 - Ensure transparency and incorporate community feedback into the 

plant's design and operation. 

Conclusion: 

- Emphasize the importance of prioritizing environmental 

sustainability in the oxygen production process. 

- Encourage the use of energy-efficient 

Alternative solution 

Title: Oxygen Production Plant: Process and Environmental 

Considerations 

For this item in the presentation, I will explain the process of oxygen 

production with minimal environmental impact. 

The government's plan to set up an oxygen production plant is a 

necessary step to address the increased demand for oxygen due to the 

COVID-19 pandemic. The process of oxygen production can be 

carried out in a way that minimizes the environmental impact. 

One of the most common methods of oxygen production is the 

fractional distillation of air. This process involves the following steps: 

Air Compression: The first step is to compress the air using an air 

compressor. This increases the pressure of the air, making it easier to 

separate the different components. 

 Air Cooling and Drying: The compressed air is then cooled and 

dried to remove any moisture or impurities. This is important to 

ensure the efficiency of the separation process. 

Air Separation: The cooled and dried air is then passed through a 

series of heat exchangers and distillation columns. These columns 

use the differences in the boiling points of the various air 

components to separate them. Oxygen, being the component with the 

highest boiling point, is collected at the bottom of the column. 
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Oxygen Purification: The collected oxygen may still contain some 

impurities, such as nitrogen or other gases. To ensure the purity of 

the oxygen, it is further purified using additional separation 

techniques, such as pressure swing adsorption or membrane 

separation. 

Oxygen Storage and Distribution: The purified oxygen is then 

stored in tanks or cylinders and distributed to the hospitals and 

medical facilities that require it. 

The key to minimizing the environmental impact of this process is to 

ensure that the plant is designed and operated in a way that reduces 

energy consumption, minimizes waste, and utilizes renewable energy 

sources where possible. This can be achieved through the use of 

energy-efficient equipment, proper waste management, and the 

incorporation of renewable energy sources, such as solar or wind 

power, to power the plant. 

By implementing these measures, the oxygen production plant can 

be designed and operated in a way that meets the increased demand 

for oxygen while minimizing the environmental impact on the 

surrounding community. 

 

 

 

 

 

ITEM 2O 

Title: Sustainable Management of Natural Resources 

Good morning everyone, my name is [Your Name] and I am honored 

to be here today to discuss the critical issue of sustainable 

management of natural resources. As a chemistry student, I have 

gained valuable insights into the importance of preserving our 

environment and utilizing resources responsibly. 

The increasing population and human activities have led to the 

destruction of vital natural resources such as forests, water bodies, 

and wildlife habitats. This has not only impacted biodiversity but 

also poses significant challenges for future generations. 

It is imperative that we take proactive measures to address this 

pressing issue. The National Environment Management Authority 

(NEMA) has recognized the urgency and is taking steps to create 

awareness through sensitization workshops in different district 

communities. 

During these workshops, it is crucial to emphasize the following key 

points: 

Understanding Resource Depletion: We must educate ourselves 

about how human activities are depleting natural resources such as 

deforestation leading to loss of habitat for wildlife or overfishing 

causing depletion in marine life. 
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Importance of Conservation: It's essential for us all to understand 

why conservation efforts are necessary for maintaining ecological 

balance and ensuring sustainable access to resources for future 

generations. 

 Responsible Consumption: Encouraging responsible consumption 

habits among individuals can significantly reduce resource 

exploitation and waste generation. 

Alternative Solutions: Exploring alternative sources of energy, 

promoting recycling initiatives, and supporting sustainable 

agricultural practices can help alleviate pressure on natural resources. 

 Community Involvement: Engaging local communities in 

conservation efforts fosters a sense of ownership and responsibility 

towards protecting their environment. 

In conclusion, by working together with NEMA's initiative, we can 

make a positive impact on conserving our precious natural resources 

for current and future generations. Let us strive towards creating a 

more sustainable world through collective action at both individual 

and community levels. 

Thank you for your attention. 

Alternative solution 

As a chemistry student, I would be honored to deliver a short 

presentation during the sensitization workshops organized by the 

National Environment Management Authority (NEMA) to create 

awareness about the destruction of natural resources due to 

increasing population and human activities. 

Here is a proposed outline for my presentation: 

Introduction: 

- Briefly introduce myself and my background as a chemistry student. 

- Acknowledge the importance of the topic and the role of NEMA in 

addressing environmental issues. 

The Impact of Human Activities on Natural Resources: 

- Explain the concept of natural resources and their importance for 

the environment and human well-being. 

- Discuss the various human activities that have led to the destruction 

of natural resources, such as: 

 - Deforestation and habitat loss 

 - Over exploitation of natural resources (e.g., mining, fishing, water 

extraction) 

 - Pollution (air, water, soil) from industrial activities, transportation, 

and waste disposal 

 - Unsustainable agricultural practices 
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The Chemistry Perspective: 

- Highlight the role of chemistry in understanding the chemical 

composition and properties of natural resources. 

- Explain how chemical processes and reactions are involved in the 

extraction, processing, and utilization of natural resources. 

- Discuss the importance of chemical analysis and monitoring in 

assessing the impact of human activities on natural resources. 

Sustainable Solutions: 

- Introduce the concept of sustainable development and the need to 

balance economic growth with environmental protection. 

- Propose sustainable solutions that can be implemented to mitigate 

the destruction of natural resources, such as: 

 - Promoting renewable energy sources (e.g., solar, wind, 

hydropower) 

 - Implementing waste management and recycling strategies 

 - Adopting sustainable agricultural practices (e.g., precision farming, 

organic farming) 

 - Encouraging the use of eco-friendly materials and technologies 

Call to Action: 

- Emphasize the importance of individual and community 

involvement in preserving natural resources. 

- Encourage the workshop participants to adopt sustainable practices 

in their daily lives and advocate for environmental protection. 

- Provide information on available resources and initiatives that the 

community can engage with to contribute to the preservation of 

natural resources. 

Conclusion: 

- Summarize the key points of the presentation. 

- Express gratitude to NEMA and the workshop participants for their 

commitment to addressing environmental challenges. 

- Offer to answer any questions or provide further information if 

needed. 

I believe this presentation will effectively convey the importance of 

preserving natural resources and the role of chemistry in 

understanding and addressing the challenges we face. I am excited to 

have the opportunity to share this information with the community 

and contribute to the awareness-raising efforts of NEMA. 
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Alternative solution 

Title: Sustainable Use of Natural Resources: A Chemistry 

Perspective 

Good morning everyone, my name is [Your Name] and I am honored 

to be here today to talk about the sustainable use of natural resources 

from a chemistry perspective. 

As we all know, natural resources are essential for our survival and 

well-being. However, due to increasing population and human 

activities, these resources are being depleted at an alarming rate. As a 

result, it is crucial for us to understand how we can utilize these 

resources in a sustainable manner. 

Chemistry plays a vital role in understanding the composition and 

properties of natural resources such as water, air, soil, minerals, and 

fossil fuels. By applying chemical principles, we can develop 

methods to conserve and protect these valuable resources. 

One key area where chemistry contributes to sustainability is through 

green chemistry practices. Green chemistry focuses on designing 

chemical products and processes that reduce or eliminate the use and 

generation of hazardous substances. This approach not only 

minimizes environmental impact but also conserves natural resources. 

For example, in the case of water conservation, chemistry provides 

solutions for treating wastewater using advanced oxidation processes 

or developing more efficient water purification technologies. 

Additionally, in energy production from fossil fuels or renewable 

sources like solar panels or wind turbines involves chemical 

reactions that need careful consideration for their environmental 

impact. 

Furthermore, understanding the chemical composition of pollutants 

allows us to develop effective strategies for pollution control and 

remediation. Through analytical techniques such as chromatography 

or spectroscopy combined with knowledge of chemical kinetics and 

thermodynamics helps us identify pollutants' sources accurately 

while devising appropriate mitigation measures. 

In conclusion, 

- Chemistry offers valuable insights into preserving our environment 

by promoting sustainable utilization. 

- It enables us to develop eco-friendly alternatives that minimize 

resource depletion. 

- By integrating green chemistry principles into industrial processes 

& everyday life choices; we can contribute towards protecting our 

planet's precious natural resources. 

Thank you for your attention! Let's work together towards ensuring a 

sustainable future by wisely managing our natural resources! 

[End Presentation] 

I hope this presentation meets your requirements! If you have any 

further questions or need additional information feel free to ask! 

 



SOLUTIONS TO S.4 CHEMISTRY SCENARIO COLLECTIONS 2024 

 

PREPARED BY WILSONE NGAMBO @ 0779806613 / 0758077371 AT thengambofoundationuganda@gmail.com Page 33 

 

Alternative Approach 

As a chemistry student, I would be honored to deliver a short 

presentation during the sensitization workshops organized by the 

National Environment Management Authority (NEMA). The topic of 

natural resource depletion and environmental degradation due to 

increasing population and human activities is of utmost importance, 

and I would be glad to share my knowledge and insights on this 

critical issue. 

In my presentation, I would focus on the following key points: 

1. Understanding the Importance of Natural Resources: 

 - Explain the role of natural resources, such as minerals, fossil fuels, 

water, and forests, in supporting human life and economic 

development. 

 - Emphasize the need to conserve and manage these resources 

sustainably to ensure their availability for present and future 

generations. 

2. Causes of Natural Resource Depletion: 

 - Discuss the impact of population growth and increased human 

activities, such as industrialization, urbanization, and unsustainable 

agricultural practices, on the depletion of natural resources. 

 - Highlight the overexploitation of resources, pollution, and 

environmental degradation as key contributors to the problem. 

 

3. Consequences of Natural Resource Depletion: 

 - Explain the environmental consequences, such as climate change, 

biodiversity loss, and ecosystem disruption, resulting from the 

depletion of natural resources. 

 - Discuss the socio-economic impacts, including resource scarcity, 

food insecurity, and the disproportionate burden on vulnerable 

communities. 

4. Sustainable Resource Management Strategies: 

 - Introduce the concept of sustainable development and the 

importance of balancing economic growth, environmental protection, 

and social well-being. 

 - Highlight the role of renewable energy sources, efficient resource 

utilization, and waste management in mitigating the impact of 

natural resource depletion. 

 - Encourage the adoption of sustainable practices in various sectors, 

such as agriculture, industry, and transportation. 

5. Individual and Community Involvement: 

 - Emphasize the importance of individual and community 

participation in environmental conservation efforts. 

 - Provide practical tips and recommendations for the audience to 

adopt sustainable behaviors, such as reducing resource consumption, 

recycling, and supporting eco-friendly initiatives. 
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 - Encourage the audience to become active advocates for 

environmental protection and to participate in community-based 

conservation programs. 

Throughout the presentation, I would strive to use clear and engaging 

language, provide relevant examples, and encourage interactive 

discussions to foster a deeper understanding of the issue and inspire 

the audience to take action towards sustainable resource management. 

 

ITEM 21 

As a chemistry student, I would deliver the following message at the 

sensitization workshop in Osukuru village: 

The theme "My Environment, My Responsibility" is crucial in 

addressing the issues faced by the villagers. The recent problems of 

animal deaths and drying up of wells, as well as the poor quality of 

the available water, are likely due to environmental factors that the 

community can address. 

The key message I would convey is: 

Water Quality and Availability: 

 - The drying up of wells and the poor quality of the remaining water 

are likely due to environmental degradation and unsustainable 

practices. 

 - Factors such as deforestation, improper waste management, and 

overexploitation of water resources can lead to water scarcity and 

contamination. 

 - I would recommend implementing sustainable water management 

practices, such as rainwater harvesting, groundwater recharge, and 

proper waste disposal, to improve water availability and quality. 

 Animal Health and Mortality: 

 - The deaths of animals are a concerning issue and may be linked to 

the deteriorating environmental conditions. 

 - Factors like pollution, habitat loss, and the use of harmful 

chemicals in agriculture can negatively impact the health and 

survival of animals. 

 - I would suggest promoting sustainable agricultural practices, 

reducing the use of harmful pesticides, and preserving natural 

habitats to protect the local wildlife. 

Community Involvement and Responsibility: 

 - The responsibility for addressing these environmental challenges 

lies with the entire community. 

 - I would emphasize the importance of collective action, where 

everyone in the village takes an active role in preserving and 

restoring the local environment. 
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 - This could involve initiatives such as tree planting, waste 

management programs, and the adoption of eco-friendly practices in 

daily life. 

By addressing these key issues and empowering the community to 

take ownership of their environment, we can work towards a 

sustainable and healthy future for Osukuru village. The workshop 

should aim to raise awareness, provide practical solutions, and foster 

a sense of shared responsibility among the villagers. 

Alternative solution 

Ladies and gentlemen, esteemed guests, and fellow villagers, 

I am honored to be here today to discuss the importance of our 

environment and the impact of our actions on it. As a chemistry 

student, I have a deep understanding of the intricate balance of our 

ecosystem and the consequences of disrupting it. 

In Osukuru village, we have seen firsthand the devastating effects of 

activities such as charcoal burning, animal husbandry, crop 

husbandry, and stone quarrying. The death of animals, the drying up 

of wells, and the contamination of the little water available are all 

symptoms of a larger problem. 

These issues are not isolated to our village; they are a result of a 

larger trend of neglecting our environment and prioritizing short-

term gains over long-term sustainability. But today, we have the 

opportunity to change that. 

The theme of this workshop, "MY ENVIRONMENT MY 

RESPONSIBILITY," is a powerful reminder that we all have a role 

to play in protecting our planet. As individuals, we can make small 

changes in our daily lives to reduce our impact on the environment. 

We can reduce our consumption of single-use plastics, recycle, and 

conserve water. 

But we must also demand more from our leaders and policymakers. 

We must hold them accountable for taking action to protect our 

environment and promoting sustainable practices. This includes 

enforcing regulations and providing resources for sustainable 

development. 

As a community, we have the power to make a difference. By 

working together and taking responsibility for our actions, we can 

create a more sustainable future for ourselves and for generations to 

come. 

Let us all commit to being stewards of our environment and to taking 

action to protect it. Together, we can make a positive impact and 

ensure a healthier, more sustainable world for ourselves and for 

future generations. 

Thank you. 
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Alternative solution 

Dear participants, 

I am honored to be here today to discuss the pressing environmental 

issues facing our beloved Osukuru village. As a chemistry student, I 

have a deep understanding of the complex interplay between human 

activities and the natural environment, and I am committed to 

sharing my knowledge to help address the challenges we are 

currently facing. 

The recent decline in animal health and the drying up of wells in our 

village are clear signs that our environment is under stress. These 

issues are likely linked to the long-standing practices of charcoal 

burning, animal husbandry, and stone quarrying that have been the 

backbone of our community's livelihood. 

Charcoal burning, for instance, can lead to deforestation and soil 

degradation, which in turn can disrupt the delicate balance of our 

ecosystem. Animal husbandry, if not managed sustainably, can 

contribute to overgrazing and the depletion of water resources. And 

stone quarrying, if not conducted in an environmentally responsible 

manner, can cause soil erosion and water pollution. 

As we gather here today, it is crucial that we acknowledge our role 

as stewards of this land and take responsibility for the well-being of 

our environment. We must recognize that our actions, both 

individually and collectively, have a direct impact on the health of 

our surroundings. 

Through this workshop, we will explore practical and sustainable 

solutions that can help us address these pressing issues. We will 

discuss the importance of water conservation, the benefits of 

sustainable agriculture, and the role of renewable energy sources in 

reducing our reliance on charcoal. We will also explore ways to 

promote responsible stone quarrying practices that minimize the 

impact on our environment. 

By working together, we can find a path forward that balances our 

need for economic development with the imperative of 

environmental protection. This is not just about preserving the 

beauty and resources of our village – it is about safeguarding the 

very foundation of our way of life. 

Let us use this opportunity to learn, to share, and to commit 

ourselves to a future where Osukuru village thrives in harmony with 

its natural surroundings. Together, we can create a sustainable and 

resilient community that serves as a model for others to follow. 

Thank you, and let us begin our important work. 
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Alternative solution 

Title: Understanding the Impact of Human Activities on the 

Environment 

Introduction: 

Good morning/afternoon/evening, ladies and gentlemen. I am 

honored to be here today to speak about the crucial topic of 

environmental conservation and the responsibility we all share in 

preserving our natural resources. My name is [Your Name], and I am 

a chemistry student passionate about raising awareness about the 

impact of human activities on the environment. 

Importance of Natural Resources: 

Our planet provides us with an abundance of natural resources that 

are essential for our survival and well-being. These resources include 

clean air, water, fertile soil, minerals, and biodiversity. However, due 

to increasing population and human activities, these resources are 

being depleted at an alarming rate. 

Destruction of Natural Resources: 

Human activities such as deforestation, overfishing, pollution, and 

unsustainable farming practices have led to the destruction of our 

natural resources. Deforestation, for example, not only results in the 

loss of valuable habitats but also contributes to climate change by 

reducing the Earth's capacity to absorb carbon dioxide. 

 Consequences of Resource Depletion: 

The depletion of natural resources has severe consequences for both 

the environment and human beings. It leads to habitat loss, species 

extinction, soil erosion, water scarcity, and air pollution. Moreover, 

it disrupts the delicate balance of ecosystems, affecting the 

availability of food, clean water, and other essential resources. 

Role of National Environment Management Authority (NEMA): 

I would like to commend the officials from NEMA for their 

proactive approach in addressing the environmental challenges we 

face. Their efforts to organize sensitization workshops demonstrate 

their commitment to creating awareness and promoting sustainable 

practices within our communities. 

 Our Responsibility: 

Each one of us has a role to play in protecting our environment. We 

must recognize that our actions, no matter how small, can make a 

significant difference. By adopting sustainable practices in our daily 

lives, we can contribute to the preservation of natural resources for 

future generations. 

Sustainable Solutions: 

To address the challenges faced by Osukuru village and other 

communities, we need to implement sustainable solutions. These 

may include: 

- Encouraging alternative energy sources to reduce reliance on 

charcoal burning. 
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- Promoting responsible animal husbandry practices to prevent 

overgrazing and water contamination. 

- Introducing sustainable farming techniques, such as crop rotation 

and organic farming, to preserve soil fertility. 

- Implementing proper waste management systems to minimize 

pollution and protect water sources. 

Conclusion: 

In conclusion, it is vital for us to understand the impact of human 

activities on the environment and take responsibility for our actions. 

By working together and adopting sustainable practices, we can 

ensure the long-term health and well-being of our planet. Let us 

remember that we are custodians of this Earth, and it is our duty to 

protect and preserve it for future generations. 

Thank you for your attention, and I look forward to engaging in 

meaningful discussions during this workshop. 

ITEM 22 

(a)(i) Clothes dry faster on a dry day because the low humidity in the 

air allows for quicker evaporation of water from the clothes. 

(ii) Inside the house, clothes can dry due to the warmth inside which 

helps in speeding up the evaporation process. 

 

 

Alternatively 

(ii) Inside the house: Clothes dry inside the house due to the presence 

of air and heat from various sources like heaters, radiators, or even 

body heat. The moisture in clothes evaporates as it comes into 

contact with the warm air, leading to drying. 

(iii) On a windy day, clothes dry faster as the wind helps to carry 

away the moisture from the clothes, facilitating quicker evaporation. 

(b)(i) Rain formation occurs through the process of evaporation, 

condensation, and precipitation. Water evaporates from bodies of 

water due to heat from the sun, condenses in the atmosphere to form 

clouds, and then falls back to the ground as rain. 

Alternatively  

Rain formation involves several processes, primarily related to the 

water cycle. Water evaporates from bodies of water like oceans, 

lakes, and rivers into the atmosphere as water vapor. This vapor then 

condenses into tiny droplets to form clouds. When these droplets 

combine and become too heavy, they fall back to Earth as rain. 

(ii) Importance of water to man: 

1. Essential for hydration and survival. 

2. Used in agriculture for irrigation. 

3. Important for sanitation and hygiene. 
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ITEM 23 

(i) 【Explanation】: The question is asking for examples of how 

chemistry has contributed positively and negatively to society, and 

for sectors in Uganda's economy where chemistry plays a significant 

role. It also asks for examples of products used in daily life that are a 

result of chemical knowledge. 

Positive Contributions of Chemistry to Society: 

Medicine: Chemistry has led to the development of drugs and 

vaccines that have saved countless lives. 

Food Production: Chemistry aids in the development of fertilizers 

and pesticides, which have increased crop yields and ensured a stable 

food supply. 

 Energy Production: Chemistry is crucial in the processing of 

natural resources like petroleum and coal into usable fuels. It also 

plays a role in the development of atomic energy. 

Waste Management: Chemistry helps in the neutralization of 

hazardous materials, making them less harmful and reusable or 

safely buryable. 

Everyday Products: Many daily use items like soap, detergent, and 

cooking gas are based on chemical principles. 

 

 

Negative Contributions of Chemistry to Society: 

Pollution: Chemical processes often result in the release of harmful 

substances into the environment, contributing to air, water, and soil 

pollution. 

 Nuclear Accidents: Accidents at nuclear power plants, such as 

Chernobyl and Fukushima, are a result of chemical mishaps. 

Toxic Substances: The production of certain chemicals can result in 

the creation of toxic substances that can harm human health and the 

environment. 

Environmental Damage: Certain chemical processes can lead to 

environmental damage, such as deforestation and loss of biodiversity. 

 Health Risks: Exposure to certain chemicals can pose health risks, 

including diseases like cancer and respiratory problems. 

ii) Sectors in Uganda's Economy where Chemistry Plays an 

Important Role: 

Agriculture: Chemistry aids in the development of fertilizers and 

pesticides, which are crucial for increasing crop yields. 

Manufacturing: Many industries, such as pharmaceuticals, 

cosmetics, and food processing, rely on chemical knowledge. 

Energy: Chemistry plays a significant role in the processing of 

natural resources into usable fuels. 
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Environment: Chemistry aids in waste management and pollution 

control. 

 Health: Chemistry is crucial in the development of drugs and 

vaccines. 

iii) Products Used in Our Day to Day Life Obtained from the 

Knowledge of Chemistry: 

 Soap: Made from the saponification reaction of fats and lye. 

 Detergent: Made from synthetic surfactants, which are chemical 

compounds. 

 Cooking Gas: Composed of propane and butane, which are 

hydrocarbons. 

Plastics: Made from polymers, which are large molecules made up 

of repeating subunits. 

 Fertilizers: Made from various chemicals that provide essential 

nutrients to plants. 

Alternative solution 

i) Positive Contributions of Chemistry to Society: 

1. Development of life-saving drugs and vaccines. 

2. Increased crop yields through fertilizers and pesticides. 

3. Energy production from natural resources. 

4. Waste management and neutralization of hazardous materials. 

5. Everyday products like soap, detergent, and cooking gas. 

 Negative Contributions of Chemistry to Society: 

1. Environmental pollution. 

2. Nuclear accidents. 

3. Creation of toxic substances. 

4. Environmental damage. 

5. Health risks from chemical exposure. 

ii) Sectors in Uganda's Economy where Chemistry Plays an 

Important Role: 

1. Agriculture 

2. Manufacturing 

3. Energy 

4. Environment 

5. Health 
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iii)  Products Used in Our Day to Day Life Obtained from the 

Knowledge of Chemistry: 

1. Soap 

2. Detergent 

3. Cooking Gas 

4. Plastics 

5. Fertilizers 

ITEM 24 

【Answer】: A scientific procedure to clean and purify the water for 

human consumption can comprise of the procedures of filtration and 

distillation remaining the most typical options. 

First, we can collect the water in a container and let it sit still for 

some-time to allow the large particulate matter and dirt to settle at 

the bottom or use sedimentation tanks if available, in this stage the 

water is left to settle for some time so that suspended sediments 

settle at the bottom. This process is referred to as sedimentation or 

stilling. 

Secondly, in filtration; water is passed through layer of porous media 

such as charcoal, metal alloy mesh, or a porous ceramic substrate 

that filters out significant contaminants. 

Thirdly, the water then will be distillated; a process that involves 

heating the water to its boiling point to kill the germs and bacteria. 

Apart from that, solar water disinfection (SODIS) is another simple 

water clarification method leveraging UV light and increased water 

temperature from direct sunlight: today is used by millions over 50 

countries overseas with limited resources. Silver ions (Ag+) are 

occasionally added to suppress the revival of disease-causing 

organisms post-sterilization, combating the limitations of other solar-

based strategies requiring hours of sunlight exposure. 

Alternative solution 

【Explanation】: The initial part of the process is to filter the muddy 

water to remove dirt, larger impurities, and cloudy material. This can 

be done using cotton cloth or sand filtration system. Then, boiling 

the water for a substantial amount of time—at least 1 minute—

ensures almost all harmful organisms are killed. Distillation and sun 

explosure raise the temperature of the water, killing the microbes and 

germ cells rendering safe, potable water. Lastly, the water should be 

stored in a clean, airtight container to prevent further contamination. 

The silver ion treatments are introduced to stay the growth of 

pathogens between disinfection and usage and show water 

compatibility trends correlated with silver ion-focused devices 

(AgNPs) worldwide within the last decade. 
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ITEM 25 

 (i) Polythene bags are dangerous to our environment in the 

following ways: 

Non-biodegradable: Polythene bags are made from polyethylene, a 

non-biodegradable plastic material that takes hundreds of years to 

decompose naturally. This means that once discarded, they 

accumulate in the environment and do not break down. 

Littering: Polythene bags are lightweight and easily blown away by 

the wind, leading to littering of natural habitats such as forests, 

beaches, and parks. This can harm wildlife and disrupt their 

ecosystems. 

Choking and suffocation: Animals can mistake polythene bags for 

food and consume them, leading to choking or suffocation as they 

cannot digest plastic material. 

Water pollution: When polythene bags are not properly disposed of, 

they can enter water bodies through runoff or littering. They can 

entangle aquatic life or be mistaken for food by marine animals. 

Soil contamination: If polythene bags end up in landfills or get 

buried in the soil over time, they can release harmful chemicals into 

the soil and groundwater, contaminating it and making it unfit for 

agriculture or human consumption 

 

 

(ii) To prevent the effects of polythene bags on the environment: 

Use biodegradable alternatives: Switch to biodegradable 

alternatives such as jute or cloth bags that decompose naturally over 

time. 

Proper disposal: Ensure proper disposal of polythene bags by 

recycling them or sending them to designated waste management 

facilities instead of littering or burying them in landfills. 

 

Reduce usage: Minimize the use of polythene bags by opting for 

reusable containers or packaging materials instead of single-use 

plastic bags. 

 Raise awareness: Educate communities about the dangers of 

polythene bag waste and encourage responsible behavior towards 

waste management through campaigns and workshops. 

 Implement regulations: Governments can enact laws banning 

single-use plastic bags or imposing fees on their use to discourage 

their consumption and promote sustainable practices. 

Alternative solution 

Polythene bags, car tires, buckets, iron sheets, and petrol are some of 

the materials used in our daily life. 
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(i) Describe any five ways in which polythene bags are dangerous 

to our environment: 

Pollution: Polythene bags release harmful chemicals when they 

decompose in soil or water. 

Choking: Animals can mistake polythene bags for food and 

suffocate when they consume them. 

Blockage: Polythene bags can block drains and sewers leading to 

flooding. 

Damage to wildlife habitats: Polythene bags can entangle animals 

or birds in their habitats. 

Soil degradation: Polythene bags can take hundreds of years to 

decompose, leading to soil degradation. 

(ii) Explain any five ways of preventing the effects of polythene 

bags on the environment: 

Biodegradable packaging alternatives: Using biodegradable 

packaging materials like paper or starch-based plastics instead of 

polythene bags. 

Recycling programs: Encouraging recycling programs for plastic 

waste reduction. 

Education campaigns: Educating people about the environmental 

impact of polythene bags through awareness campaigns. 

Government regulations: Implementing laws banning single-use 

plastic bags or imposing fees on their use. 

Reusable shopping bags: Promoting reusable shopping bags made 

from. 

ITEM 26 

【Explanation】: The question inquires about the various ways that 

four specific chemical processes have contributed economically: 

(a) The manufacture of cement has many economic impacts. Cement 

is a crucial building material used in architectural structures such as 

homes, schools, hospitals, and infrastructure like bridges, roads, etc. 

These elements trigger economy prosperity. The cement 

manufacturing industry also creates job opportunities which helps 

reduce unemployment rates and stimulate economic growth. 

(b) The manufacture of sugar brings notable gains to the economy 

similar ways like cement industry. As a sweetening agent, sugar's 

widespread use in food and beverage industries increases their 

productivity, thereby boosting economy.  

The sugar producing industry can also generate employment 

opportunities for both skilled and unskilled individuals boosting 

economy. 

(c) Sewage treatment plays an indirect yet imperative economic role. 

Treating sewage can make wastewater reusable in some applications 

and protect water resources. This conservation and reuse can lead to 

economic savings and more cost-effective water management 
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strategies, besides protecting public health and maintaining public 

services. 

(d) The manufacture of fertilisers impacts the economy by improving 

agricultural yield. Higher crop volumes can positively impact the 

food scarcity issue and lower food prices, improving affordability for 

consumers and balancing trade by exporting surplus. Fertilizers’ 

manufacturing industry are also a significant source of jobs. 

Alternative solutions 

【Answer】: 

(a) Cement manufacturing contributes by providing necessary 

building material, driving infrastructure development, bringing 

indirect economic benefits, and creating job opportunities. 

(b) Sugar manufacturing generates employment and fosters the 

productivity of the food and beverage industries. 

(c) Sewage treatment essentially indirectly boosts the economy by 

conserving water resources, reducing water associated risks, and cut 

costs on potential health issues. 

(d) The manufacture of fertilisers primarily impacts economy by 

improving agricultural productivity, helps mitigate food scarcity, 

lowers food costs and also generates employment opportunities. 

 

. 

ITEM 27 

Explanation of the observations using the idea of moving 

particles: 

a) Wet clothes hanging on a line become dry even in cold weather: 

When wet clothes hang on a line, the water molecules on the surface 

of the fabric evaporate due to the movement of particles. Even in 

cold weather, as long as there is some warmth present (such as from 

body heat or sunlight), the particles in the water molecules will have 

enough kinetic energy to transition from liquid to gas phase, forming 

water vapor. This process is known as evaporation. 

b) If you put some sugar in tea, the tea will become sweet even when 

you don't stir: 

When sugar is added to tea, the sugar particles mix with the tea 

particles. As you stir or agitate the mixture, you are increasing the 

kinetic energy of the sugar and tea particles, causing them to move 

more rapidly and thoroughly mix together. Eventually, each particle 

of tea will come into contact with at least one particle of sugar, 

allowing for dissolution and distribution of sugar throughout the tea. 

This results in a sweet taste even without stirring. 

c) If you place a balloon over the top of a test tube that contains 

water and then heat the water, the balloon blows up: 

When heat is applied to water inside a test tube, it causes an increase 

in temperature and thus an increase in kinetic energy for water 

molecules. As these molecules move more rapidly, they collide with 
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each other and with any nearby surfaces (such as a balloon placed 

over top). This creates pressure within both the test tube and inside 

any enclosed space like a balloon placed over it. The increased 

pressure inside these spaces causes them to expand or blow up. 

ITEM 28 

Study table below and fill answers to questions: 

Observation when hit with a hammer 

a) Wood: When wood is hit with a hammer, it undergoes plastic 

deformation (permanent shape change) due to its ability to bend 

under force without breaking. 

b) Glass: Glass breaks or shatters when hit with a hammer due to its 

brittle nature. 

c) Concrete: Concrete may crack but generally does not break apart 

when hit with a hammer. 

d) Metal: Metal deforms plastically when hit with a hammer due to 

its high tensile strength. 

Observation when heated 

a) Wood: When heated, wood undergoes thermal expansion 

(increases in size), eventually leading to cracking or charring if 

heated too much. 

b) Glass: Glass undergoes thermal expansion but has high thermal 

stability; it may experience slight distortion but does not typically 

shatter upon heating. 

ITEM 29 

a) Liquid air is a mixture. It consists of various gases such as 

nitrogen, oxygen, argon, and trace amounts of other gases like 

carbon dioxide and water vapor. 

b) Fractional distillation is used instead of simple distillation because 

the boiling points of the gases in air are very close to each other, 

making it difficult to separate them using simple distillation alone. 

Fractional distillation allows for the separation of these gases based 

on their different boiling points. 

c) During the fractional distillation process, nitrogen gas is obtained 

first because it has the lowest boiling point among the three gases. 

As the temperature is gradually increased, argon and oxygen are 

collected subsequently due to their higher boiling points. 

d) The gases that are not collected through the fractionating column 

during this process include carbon dioxide, water vapor, and other 

trace gases present in air. 
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ITEM 30. 

i) Air pollution refers to the presence of harmful or excessive 

quantities of substances in the air that can harm human health or 

damage the environment. 

ii) Four sources of air pollution include: 

1. Vehicle emissions from cars, trucks, and buses 

2. Industrial processes and manufacturing activities 

3. Burning of fossil fuels for electricity generation and heating 

4. Agricultural activities such as livestock farming and use of 

fertilizers 

iii) Two gases produced by car engines that act as pollutants are: 

1. Carbon monoxide (CO) 

2. Nitrogen oxides (NOx) 

Alternative solution 

i) Air pollution refers to the presence of harmful substances in the 

air that can have negative effects on human health, the environment, 

and the overall quality of air. 

 

 

 

ii) Four sources of air pollution include: 

1) Industrial emissions: Industries release various pollutants into 

the air, such as sulfur dioxide, nitrogen oxides, and particulate matter, 

through their manufacturing processes and combustion of fossil fuels. 

2) Vehicle emissions: Exhaust gases from vehicles, including cars, 

trucks, and motorcycles, contribute to air pollution. These emissions 

contain pollutants like carbon monoxide, nitrogen oxides, and 

volatile organic compounds. 

3) Residential emissions: Activities in households, such as burning 

fossil fuels for heating and cooking, can release pollutants like 

carbon monoxide, particulate matter, and volatile organic compounds 

into the air. 

4) Agricultural activities: Agricultural practices like the use of 

fertilizers, pesticides, and burning of crop residues can release 

pollutants such as ammonia, methane, and dust particles into the air. 

It's important to note that these are just a few examples of sources of 

air pollution, and there are other factors that can contribute to air 

pollution as well. 
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ITEM 41 

Dear Jimmy, I hope this letter finds you well. I heard that you are 

trying to make charcoal like your neighbors in Nakasongola. I would 

be happy to help you improve your process and achieve better results. 

Firstly, it is important to choose the right type of wood for making 

charcoal. Look for hardwoods such as eucalyptus, oak, or mesquite, 

as they burn more slowly and produce higher quality charcoal. 

When piling the wood, make sure there is enough space between 

each piece for air to circulate. This will help the fire breathe properly 

and create a more efficient burn. 

To ensure that your charcoal burns overnight, you may need to add 

more fuel or adjust the size of your fire pit accordingly. Also, 

consider using larger pieces of wood that will take longer to burn 

completely. 

Lastly, it is crucial not to disturb the pile during the burning process 

as much as possible. Let it burn undisturbed for at least 24 hours 

before checking on it in the morning. 

By following these tips, I am confident that you will be able to 

produce high-quality charcoal similar to what your neighbors are 

making. 

Good luck with your new endeavor! 

Best regards, 

[Your Name] 

ITEM 42 

a(i) The occupation in the scenario is that of a care taker or 

household helper, as Nakato Swabulah is shown taking care of her 

younger brother, father's shoes, making tea, and assisting with 

household chores. 

ii) Chemistry knowledge is used in various ways in this 

occupation: 

- Washing clothes using detergents involves understanding the 

chemical properties of detergents and how they interact with dirt to 

remove it effectively. 

- Bathing her young brother using bathing soap requires knowledge 

of different types of soaps and their chemical compositions for 

effective cleaning. 

- Polishing shoes involves knowing about shoe polish chemicals and 

their application methods to maintain the shine and condition of 

shoes. 

- Making tea involves an understanding of the chemical reactions 

that occur when tea leaves are added to hot water, such as extraction 

of flavors from the leaves into the water. 

iii) The activities above are useful to society because: 

- Proper washing techniques ensure cleanliness and hygiene, which 

are essential for health maintenance within a family and contribute to 

overall public health standards. 
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- Shoe polishing helps preserve footwear quality, extending its 

lifespan while also maintaining personal grooming standards. 

- Tea-making demonstrates practical chemistry applications in daily 

life for food preparation. Understanding these processes can lead to 

better culinary skills and appreciation for scientific principles behind 

cooking practices. 

- Providing painkiller tablets shows basic healthcare support within 

families, addressing minor ailments promptly before seeking 

professional medical help if needed. This contributes to individual 

well-being within communities. 

ITEM 43 

To answer this question, let's go through each part: 

(a) The component of air used during the burning of magnesium and 

the rusting of iron is oxygen (O2). 

(b) The similarity between the two chemical changes is that they 

both involve the reaction of a metal with oxygen from the air, 

resulting in the formation of a metal oxide. 

(c) The main difference between the burning of magnesium and the 

rusting of iron in air is the conditions required for the reactions to 

occur: 

- Burning of magnesium: The reaction of magnesium with oxygen 

requires high temperatures (usually achieved by igniting the 

magnesium) to initiate and sustain the reaction. 

- Rusting of iron: The rusting of iron occurs at room temperature and 

does not require high temperatures. The reaction is slower and can 

occur over an extended period of time in the presence of oxygen and 

moisture (water or humidity). 

(d) The formulae of the products of each of the changes are: 

- Burning of magnesium: The product is magnesium oxide (MgO). 

- Rusting of iron: The main product of the rusting of iron is iron (III) 

oxide, also known as rust, with the chemical formula Fe2O3. 

ITEM 44 

(a) When the gas produced from the reaction of marble (calcium 

carbonate) with dilute hydrochloric acid is passed through lime water 

(calcium hydroxide solution), a white precipitate will form and the 

lime water will turn milky. 

(b) The balanced chemical equation for the reaction between calcium 

carbonate (marble) and hydrochloric acid is: 

CaCO3 + 2HCl                           CaCl2 + CO2 + H2O 

The balanced chemical equation for the reaction between carbon 

dioxide (CO2) and calcium hydroxide (lime water) to form calcium 

carbonate is: 

CO2 + 2Ca(OH)2                               CaCO3 + 2 H2O 
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ITEM 45 

45. (a) Common salt, also known as sodium chloride, consists of two 

chemical elements: sodium (Na) and chlorine (Cl). The ions present 

in sodium chloride are Na⁺ and Cl⁻. 

(b) Sodium chloride is an ionic compound formed by the transfer of 

electrons from sodium atoms to chlorine atoms. The presence of ions 

in sodium chloride indicates that it has an ionic bond, where the 

positively charged sodium ions (Na
+
) are attracted to the negatively 

charged chloride ions (Cl
-
), forming a strong electrostatic bond 

between them. This results in the formation of a solid compound 

with high melting and boiling points, characteristic of ionic 

compounds. 

Advice to an investor who wants to set up an ammonium 

sulphate fertilizer plant 

Dear Investor, 

I understand that you may have some doubts about the process of 

producing ammonium sulfate fertilizers and their potential impact on 

the environment. As a chemistry student, I would like to provide you 

with some information to help settle your doubts. 

Ammonium sulfate is a widely used fertilizer that provides both 

nitrogen and sulfur to plants. It is produced through the reaction of 

ammonia (NH3) and sulfuric acid (H2SO4).  

The following are the steps: 

Ammonia gas is produced through the Haber process, which 

involves the reaction of nitrogen (N2) and hydrogen (H2) in the 

presence of an iron-based catalyst. 

 Ammonia gas is then reacted with sulfuric acid to produce 

ammonium sulfate ((NH4)2SO4). 

The resulting ammonium sulfate crystals are then separated and 

purified. 

The production process of ammonium sulfate is well-established and 

has been used for many years. It is a safe and environmentally 

friendly process that does not produce any harmful byproducts. 

Additionally, ammonium sulfate is biodegradable and does not 

persist in the environment. 

In conclusion, the production of ammonium sulfate fertilizers is a 

safe and environmentally friendly process that can help improve soil 

fertility and promote proper crop yields. I hope this information 

helps settle your doubts and encourages you to proceed with setting 

up the fertilizer manufacturing plant in Hoima town. 

Sincerely, 

[Your Name] 
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Presentation about the steel and iron plant in Tororo in a 

workshop 

Good afternoon, everyone. I am here to represent our school at this 

workshop and discuss the concerns surrounding the proposed iron 

and steel production plant in Tororo. As a responsible member of 

this community, I understand the importance of considering the 

potential environmental impacts of such a plant. 

Firstly, let me acknowledge the concerns of the community 

regarding the establishment of the plant. It is crucial for us to take 

these concerns seriously and work towards finding a solution that 

benefits both the community and the environment. 

However, it is also important for us to consider the potential benefits 

that this plant could bring to our community. By producing iron and 

steel locally, we can reduce our reliance on imported materials, 

which could lead to cost savings and create job opportunities for the 

local residents. 

To address the environmental concerns, I propose that we implement 

sustainable practices in the production process. This could include 

using renewable energy sources, recycling waste materials, and 

implementing efficient waste management systems. By doing so, we 

can minimize the plant's environmental footprint and ensure that it 

operates in an environmentally responsible manner. 

Furthermore, I suggest that we establish a community engagement 

program to educate residents about the benefits of the plant and 

involve them in the decision-making process. By doing so, we can 

foster a sense of ownership and responsibility among the community 

members, ensuring that they are invested in the plant's success. 

In conclusion, while there are valid concerns surrounding the 

proposed iron and steel production plant, I believe that with proper 

planning, sustainable practices, and community engagement, we can 

turn this project into a success story for our community. Thank you 

for your attention, and I look forward to your feedback and 

suggestions. 


