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905/1: INTEGRATED SCIENCE (Theory)
MARKING SCHEME
SECTION A (30 marks)
1. B. Integrated Science.
2. B. Solving complex real-world issues.
3. B
4. C. Metre
5. C. Sieving
6. C. Basic.
7. C. Adolescence.
8. C. Open circuit.
9. C. Electric shock.
10. B. Attract specific materials.
11. B. Carbon
12. D. Evaporation.
13. C. Physical change.
14. C. Oxygen.
15. C. Osmosis.
16. B. Animal cell.
17. B. Microscope.
18. B. Coverslip over the specimen.
19. D. Exert a force on magnetic materials.
20. B. Reflex action.
21. C. Excretory system.
22. C. Hydroelectric.
23. B. Adolescence.
24. C. Sexually Transmitted Infections (STIs).
25. B. The air hole should be closed.
26. D. Gram
27. D. Cell wall.
28. D. Osmosis.
29. B. States of matter.
30. C. Wash the area and gently remove with sterile tweezers.

SECTION B: (40 Marks)
31. Soil Acidity and Indicators
(a) A farmer observes that the soil in his garden is too acidic, affecting plant growth. He decides to apply lime to the soil. 
(i) What is the chemical nature of lime (acid, base, or neutral)? Lime is basic (or alkaline) in nature. 
(ii) Explain how applying lime helps improve the soil for plant growth. Applying lime helps improve the soil by neutralizing the excess acidity. Acidic soils can hinder nutrient uptake by plants and create an unfavorable environment for beneficial microorganisms. Lime, being a base, reacts with the acids in the soil, raising the soil's pH to a more neutral level, which is generally more conducive for the growth of most crops. This improved pH enhances nutrient availability and microbial activity, leading to better plant growth and yields.
(b) During a titration experiment, a student uses phenolphthalein indicator. Describe the color change observed when phenolphthalein is added to an acidic solution. When phenolphthalein is added to an acidic solution, it remains colorless. Phenolphthalein only turns pink in basic (alkaline) solutions.
32. Human Reproduction and Adolescence
(a) A young couple is discussing family planning. They are learning about the male reproductive system. (i) Name the tube that transports sperm from the epididymis to the ejaculatory duct. The tube that transports sperm from the epididymis to the ejaculatory duct is the vas deferens (also known as the sperm duct).
(ii) State one major challenge faced by adolescents during puberty related to emotional changes. One major challenge faced by adolescents during puberty related to emotional changes is mood swings (rapid and unpredictable shifts in emotions). Other challenges include increased self-consciousness, anxiety, depression, confusion about identity, and heightened sensitivity to social pressures.
(b) Explain one way good personal hygiene can help manage challenges during adolescence. Good personal hygiene, such as regular bathing, using antiperspirants, and washing one's face, can help manage challenges during adolescence by reducing body odor and acne. During puberty, increased hormonal activity leads to more active sweat and oil glands, which can result in body odor and skin breakouts. Maintaining good hygiene can prevent or minimize these issues, boosting self-confidence and reducing social embarrassment or self-consciousness. It can also help prevent skin infections.
33. Human Excretory System
(a) A patient experiences swelling in their ankles and feet, and their doctor suspects a problem with their kidneys. 
(i) Name the main excretory product filtered by the kidneys from the blood. The main excretory product filtered by the kidneys from the blood is urea.
(ii) Besides swelling, state one other common symptom of kidney disorders. Besides swelling (edema), one other common symptom of kidney disorders is changes in urination habits (e.g., frequent urination, decreased urination, foamy urine, blood in urine). Other symptoms can include fatigue, nausea, loss of appetite, muscle cramps, and difficulty sleeping.
(b) Explain the function of the glomerulus in the human kidney. The glomerulus in the human kidney functions as the primary site of blood filtration. It is a network of tiny blood vessels (capillaries) where high blood pressure forces water, salts, glucose, amino acids, and waste products (like urea) from the blood into Bowman's capsule. Larger molecules like proteins and blood cells are typically retained in the blood. This process is called glomerular filtration, forming the initial filtrate that will be further processed to produce urine.
34. Electricity and Heat
(a) A student is setting up a circuit to light a bulb using a battery and wires. 
(i) Name the form of energy stored in the battery. The form of energy stored in the battery is chemical energy.
(ii) Draw a simple circuit diagram showing a battery, a switch, and a light bulb connected in series.
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· Components: 
i. Battery: Represented by parallel lines, one longer (positive terminal) and one shorter (negative terminal). Multiple sets indicate multiple cells.
ii. Switch: Two dots connected by a diagonal line with a break, indicating an open switch. A closed switch would have the line touching both dots.
iii. Light Bulb: A circle with a cross inside or a loop resembling a filament.
iv. Wires: Straight lines connecting the components.
· Series Connection: All components are connected one after another in a single loop, so the current flows through each component sequentially.
(b) Mr. Otieno is using an electric kettle to boil water.
 (i) State one common electrical appliance used for heating. One common electrical appliance used for heating is an electric iron (or electric heater, electric stove, toaster, hairdryer).
(ii) Explain why the inner surface of an electric kettle often becomes coated with limescale in areas with hard water. The inner surface of an electric kettle often becomes coated with limescale (a hard, chalky deposit) in areas with hard water because hard water contains dissolved mineral salts, primarily calcium bicarbonate and magnesium bicarbonate. When hard water is heated in the kettle, these soluble bicarbonates decompose to form insoluble carbonates, mainly calcium carbonate (CaCO3​) and magnesium carbonate (MgCO3​). These insoluble compounds precipitate out of the water and deposit as a hard layer (limescale) on the heating element and the inner surfaces of the kettle.

35. Magnets and Their Properties
(a) A child is playing with toy cars that have small magnets embedded in their wheels.
 (i) Name two materials that are strongly attracted by a magnet. Two materials that are strongly attracted by a magnet are: 1. Iron 2. Steel (or Nickel, Cobalt)
(ii) State one common property of magnets. One common property of magnets is that they have two poles (North and South poles). Another common property is that opposite poles attract, and like poles repel.
(b) Describe one application of magnets in everyday life, other than in toys or scrapyards. One application of magnets in everyday life is in refrigerators, where magnets are used in the door seals to create an airtight closure, keeping the cold air inside. 
Other applications include: Credit cards/ATM cards: 
Magnetic strips store data. Speakers/Headphones: Magnets interact with electric currents to produce sound. Electric motors/Generators: Magnets are fundamental to their operation. 
Compass: Used for navigation, relies on the Earth's magnetic field.
(c) Explain the difference between a temporary magnet and a permanent magnet. A temporary magnet is a material that exhibits magnetic properties only when it is under the influence of an external magnetic field or electric current, and it loses its magnetism once the external influence is removed (e.g., electromagnets, soft iron). In contrast, a permanent magnet is a material that retains its magnetic properties and produces a magnetic field even after the external magnetic field that magnetized it has been removed (e.g., steel, alnico). Permanent magnets maintain their magnetism for a long period without any external energy input.

36. States of Matter and Chemical Changes
(a) A scientist is observing a sample of pure water at room temperature. 
(i) Describe the arrangement and movement of water molecules according to the Kinetic Theory of Matter. According to the Kinetic Theory of Matter, at room temperature, water is in a liquid state. In this state, water molecules are closely packed but are randomly arranged and can slide past one another. They exhibit constant, random motion, but their movement is restricted by the intermolecular forces, meaning they do not escape the liquid readily. They have enough kinetic energy to overcome some of the intermolecular forces, allowing them to flow and take the shape of their container, but not enough to completely break free from each other.
(ii) What effect would adding salt have on the boiling point of water? Adding salt to water would increase the boiling point of the water.
(b) During a school cooking lesson, a student bakes bread. 
(i) Is the process of baking bread a physical or chemical change? The process of baking bread is primarily a chemical change.
(ii) Give a reason for your answer in (b) (i). Baking bread is a chemical change because new substances are formed with different chemical compositions and properties from the original ingredients. For example, the yeast in the dough produces carbon dioxide gas (leavening the bread) and alcohol, and the heat causes proteins in the flour to denature and carbohydrates to undergo reactions (like Maillard reactions), leading to changes in color, texture, flavor, and aroma that cannot be reversed. The original ingredients cannot be easily recovered in their initial forms.

37. Fire Safety
(a) A small electrical fire starts in a laboratory. 
(i) Which class of fire does this belong to? This electrical fire belongs to Class C fire (or Class E, depending on the classification system used, but Class C is more common for electrical fires).
(ii) Name one appropriate fire extinguisher that should be used for this type of fire. One appropriate fire extinguisher for an electrical fire is a carbon dioxide (CO2​) extinguisher or a dry chemical (ABC or BC) extinguisher. Water should never be used on electrical fires.
(b) Why is it important to ensure proper ventilation when dealing with fire, especially indoors? It is important to ensure proper ventilation when dealing with fire, especially indoors, for several reasons: 
 To remove smoke and toxic fumes: Fires produce large amounts of smoke and hazardous gases (like carbon monoxide) that can be deadly if inhaled. Ventilation helps clear these from the area, improving visibility for evacuation and making it safer for firefighters. 
 To reduce heat buildup: Ventilation can help release trapped heat, which can reduce the intensity of the fire and prevent flashovers. 
 To prevent accumulation of combustible gases: In some cases, fires can produce combustible gases, and ventilation helps disperse these, preventing further explosions. 
 However, it's crucial to note that increasing ventilation can also supply more oxygen to a fire, potentially intensifying it. Therefore, ventilation must be controlled and managed by trained personnel, especially in large fires.

39. Microscope Use and Care
(a) Name one major component of the microscope that magnifies the image of the specimen. One major component of the microscope that magnifies the image of the specimen is the objective lens (or the eyepiece/ocular lens).
(b) Why is it important to clean microscope lenses only with lens paper? It is important to clean microscope lenses only with lens paper because: 
Lens paper is specifically designed to be non-abrasive and lint-free. Other materials like tissue paper, cloth, or fingers can scratch the delicate lens surface, damaging the optics and affecting image clarity. 
It helps prevent dust and smudges from being rubbed into the lens coatings, which can degrade the performance of the microscope. Lens paper, sometimes used with a specialized lens cleaning solution, gently lifts away contaminants without causing damage.

40. Plant Water Movement and Human Reproduction
(a) A gardener notices that water moves from the soil into the roots of a plant. This process is primarily driven by: 
(i) What is the term for the movement of water across a semi-permeable membrane from a region of higher water concentration to a region of lower water concentration? The term for this movement of water is osmosis.
(ii) Describe the role of the cell wall in a plant cell during this process. The cell wall in a plant cell plays a crucial role during osmosis. As water moves into the plant cell via osmosis (from a region of higher water concentration outside the cell to a lower concentration inside), the cell membrane expands and presses against the rigid cell wall. The strong and inelastic cell wall provides structural support and prevents the plant cell from bursting (lysis) due to the influx of water, allowing the cell to become turgid. This turgor pressure is essential for maintaining plant rigidity and supporting plant structures.
(b) A health professional advises a pregnant woman that adequate iron intake is crucial for both her and the developing foetus. 
(i) Name the female reproductive organ where fertilization typically occurs. Fertilization typically occurs in the fallopian tube (or oviduct).
(ii) State one challenge a woman might face during menstruation. One challenge a woman might face during menstruation is menstrual cramps (dysmenorrhea), which can range from mild discomfort to severe pain in the lower abdomen. Other challenges include heavy bleeding (menorrhagia), mood swings, fatigue, headaches, and bloating.

41. Energy Sources and Gas Behavior
(a) A factory is upgrading its energy system and considers installing geothermal power. 
(i) Is geothermal energy a renewable or non-renewable energy source? Geothermal energy is a renewable energy source.
(ii) State one safety precaution to take when dealing with electrical energy in the home. One safety precaution to take when dealing with electrical energy in the home is to never touch electrical appliances with wet hands. Other precautions include: 
 Never overload power outlets. 
 Ensure proper grounding of appliances. 
Do not use frayed or damaged cords. 
 Always switch off power at the main switch before undertaking any electrical repairs. 
Keep electrical appliances away from water sources.
(b) Explain why an uninflated balloon placed in a freezer will appear to shrink. An uninflated balloon placed in a freezer will appear to shrink because of the effect of temperature on the kinetic energy and volume of gases. When the air inside the balloon is cooled in the freezer, the gas molecules lose kinetic energy and slow down. This reduction in molecular motion causes the molecules to collide with the balloon walls less frequently and with less force. Consequently, the pressure exerted by the gas inside the balloon decreases, leading to a reduction in its volume, making the balloon appear to shrink. This is in accordance with Charles's Law, which states that for a fixed amount of gas at constant pressure, the volume is directly proportional to its absolute temperature.
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