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805/1: INTEGRATED SCIENCE (Theory)
MARKING SCHEME
SECTION A: Answers
1. B. It combines knowledge from physics, chemistry, and biology.
2. C. To understand and solve real-world problems.
3. C. Toxic
4. B. Kilogram
5. D. Heterogeneous mixture
6. B Liquid
7. C Checking for frayed wires
8. D Sperm cell
9. C. Filtration
10. B. An acid
11. D. Testis
12. C. Deepening of the voice
13. C. Kidney
14. C. Uncontrolled high blood pressure.
15. C. Closed
16. C. Blender
17. C. Iron
18. B. They attract each other.
19. A Melting ice
20. D Leaf
21. C Newton (N)
22. C Solar power
23. B Condensation
24. C Red blood cells
25. C Lever
26. C. Pb
27. D. Evaporation
28. B. Fuel, heat, and oxygen
29. C. Nucleus
30. B. Chemical change, as new substances are formed.
SECTION B: 
31. (a) A learner accidentally spills a small amount of dilute acid on their hand in the laboratory.
(i) State the immediate first aid measure to take. (1 mark)
Immediately rinse the affected area with plenty of running water for at least 15-20 minutes.
(ii) Explain why this specific measure is important. (1 mark)
This measure is crucial because dilute acid, even though 'dilute,' can still cause irritation or minor burns to the skin. Rinsing with a large volume of water helps to dilute the acid further and wash it off the skin, minimizing contact time and reducing the risk of chemical irritation or injury. It also helps to cool the affected area, which can alleviate discomfort.
(b) Describe two safety precautions that should always be observed when using a Bunsen burner in the laboratory. (2 marks)
i. Ensure the gas hose is securely connected to both the Bunsen burner and the gas tap, and check for any cracks or leaks in the hose before lighting. A loose or faulty connection can lead to gas leaks, posing a fire or explosion hazard.
ii. Always light the match or lighter before turning on the gas tap. This prevents the accumulation of unburnt gas, which could lead to a flash fire or explosion.
iii. Never leave a lit Bunsen burner unattended. An unattended flame can easily cause fires if it tips over or if flammable materials are brought too close.
iv. Keep all flammable materials (e.g., paper, solvents, hair, loose clothing) away from the Bunsen burner. This prevents accidental ignition and fires.
v. Adjust the air hole to achieve a steady, non-luminous (blue) flame for heating. A luminous (yellow) flame indicates incomplete combustion, which produces soot and is cooler, and can also be less visible, increasing risk.
vi. Place the Bunsen burner on a heat-resistant mat or surface. This protects the laboratory bench from heat damage.
vii. Turn off the gas tap completely after use. This prevents gas leaks when the burner is not in operation.
32. (a) Define a mixture. (1 mark)
A mixture is a substance containing two or more different substances (elements or compounds) that are physically combined but not chemically bonded. Each component retains its original properties and can usually be separated by physical means.
(b) Give two differences between a compound and a mixture. (2 marks)
i. Formation/Bonding:
a. Compound: Formed when two or more elements are chemically combined in fixed proportions through chemical bonds. A chemical reaction is required to form a compound.
b. Mixture: Formed when two or more substances are physically combined and are not chemically bonded. No chemical reaction occurs during the formation of a mixture.
ii. Properties:
a. Compound: The properties of a compound are entirely different from the properties of its constituent elements. For example, water (a compound of hydrogen and oxygen) has properties vastly different from gaseous hydrogen and oxygen.
b. Mixture: The components of a mixture retain their individual properties. For example, in a mixture of sand and salt, you can still observe the properties of sand and the properties of salt.
iii. Separation:
a. Compound: Components of a compound cannot be separated by physical means; a chemical reaction is required to break them apart.
b. Mixture: Components of a mixture can typically be separated by physical means (e.g., filtration, distillation, magnetism, evaporation).
iv. Composition:
a. Compound: Has a fixed and definite composition by mass.
b. Mixture: Has a variable composition; the ratio of components can vary.
(c) Describe how you would separate a mixture of common salt and iron filings. (3 marks)
To separate a mixture of common salt (sodium chloride) and iron filings, you can use the following steps, leveraging their distinct physical properties:
i. Use a Magnet: First, pass a magnet over the mixture. Iron filings are magnetic and will be attracted to the magnet, sticking to it. The common salt, being non-magnetic, will be left behind.
ii. Remove Iron Filings: Carefully remove the magnet with the attached iron filings from the mixture. You can then detach the iron filings from the magnet (e.g., by sliding them off into a separate container).
iii. Dissolve the Salt: The remaining substance will be common salt. To purify it, dissolve the common salt in water. Salt is soluble in water, while any remaining impurities (if any) would likely be insoluble.
iv. Evaporation/Crystallization: Gently heat the salt solution (e.g., in an evaporating dish or beaker) to evaporate the water. As the water evaporates, the common salt will be left behind as solid crystals. This process is called crystallization.
v. Cooling and Filtration (Optional for finer crystals): Alternatively, for larger, purer crystals, you can allow the hot saturated salt solution to cool slowly. As it cools, the salt will crystallize out. You can then filter the crystals from the remaining water.
33. (a) Name two common laboratory instruments used to measure volume. (2 marks)
i. Measuring cylinder (or graduated cylinder)
ii. Burette
iii. Pipette
iv. Beaker (though less precise for accurate measurements)
v. Conical flask (or Erlenmeyer flask) (less precise for accurate measurements)
vi. Volumetric flask (for highly accurate preparation of solutions to a specific volume)
(b) Explain, in terms of the kinetic theory of matter, why gases are easily compressible while solids are not. (3 marks)
The kinetic theory of matter describes matter as being composed of tiny particles (atoms or molecules) that are in constant, random motion. The compressibility of a substance depends on the arrangement and spacing of these particles:
i. Gases (Easily Compressible):
a. According to the kinetic theory, in gases, the particles are very far apart from each other with large empty spaces between them.
b. The forces of attraction between gas particles are very weak, allowing them to move freely and randomly throughout the entire volume of the container.
c. When pressure is applied to a gas, these large intermolecular spaces can be significantly reduced, forcing the particles closer together, which results in a decrease in volume. Hence, gases are easily compressible.
ii. Solids (Not Easily Compressible):
a. In solids, the particles are very closely packed together in a fixed, regular arrangement (a lattice structure).
b. There are very strong forces of attraction between solid particles, holding them in fixed positions.
c. There are minimal empty spaces between solid particles. When pressure is applied, there is very little room for the particles to move closer to each other, as they are already tightly packed. Therefore, solids are virtually incompressible.
34. (a) A Grade 8 learner observes different types of cells as shown below.
(i) Name the two cells labelled A and B. (2 marks) 
A: Nerve cell 
B: Root hair cell
(ii) State the function of the chloroplasts in a plant cell. (1 mark)
The chloroplasts in a plant cell are the sites where photosynthesis takes place. 
They convert light energy (from the sun) into chemical energy (food/glucose) for the plant using carbon dioxide and water.
(b) Explain the difference between diffusion and osmosis. (2 marks)
i. Diffusion: Diffusion is the net movement of particles (atoms, ions, or molecules) from a region of higher concentration to a region of lower concentration, down a concentration gradient. This movement occurs in gases and liquids and does not require a semi-permeable membrane. For example, the smell of perfume spreading in a room.
ii. Osmosis: Osmosis is a special type of diffusion that involves the net movement of water molecules from a region of higher water potential (lower solute concentration) to a region of lower water potential (higher solute concentration) across a selectively permeable membrane. This process is crucial for water absorption in living organisms.
35. (a) List two challenges that adolescents may face during their developmental stage. (2 marks)
i. Peer pressure: Adolescents often face immense pressure from their peers to conform to certain behaviors, appearances, or attitudes, which can sometimes lead to engaging in risky activities or making poor choices.
ii. Identity crisis/Self-discovery: This stage involves exploring and forming a sense of self, which can be accompanied by confusion about who they are, their values, and their place in the world.
iii. Emotional fluctuations/Mood swings: Hormonal changes and the rapid pace of development can lead to intense and often unpredictable emotional changes, including irritability, anxiety, sadness, and excitement.
iv. Academic pressure: Increased academic demands, expectations from parents and teachers, and preparation for future careers can lead to significant stress and anxiety.
v. Body image issues: Adolescents become more aware of their physical appearance, and societal ideals can lead to self-consciousness, dissatisfaction with their bodies, and eating disorders.
vi. Parent-child conflict: As adolescents seek greater independence, conflicts with parents over rules, responsibilities, and decision-making can become more frequent.
vii. Sexual development and relationships: Navigating puberty, developing sexual identity, and forming romantic relationships can be confusing and challenging.
viii. Substance abuse: The desire for independence, peer pressure, and curiosity can sometimes lead to experimentation with alcohol, tobacco, or other drugs.
(b) Explain two ways of preventing Sexually Transmitted Infections (STIs). (2 marks)
i. Abstinence: The most effective way to prevent STIs is abstinence, which means refraining from any form of sexual activity. This guarantees that no transmission of sexually transmitted pathogens can occur.
ii. Consistent and Correct Condom Use: Using male or female condoms consistently and correctly during every sexual encounter significantly reduces the risk of STI transmission. Condoms act as a physical barrier, preventing the exchange of bodily fluids.
iii. Monogamy/Fidelity with a Tested Partner: Being in a mutually monogamous relationship with a partner who has been tested and confirmed to be STI-free can prevent transmission. Both partners must commit to being faithful to each other and get tested regularly.
iv. Regular STI Testing: Getting regularly tested for STIs, especially if sexually active or with new partners, helps in early detection and treatment, preventing further spread and complications.
v. Vaccination: Vaccinations are available for certain STIs, such as the Human Papillomavirus (HPV) vaccine, which can prevent some types of HPV infection that cause cervical cancer and genital warts.
vi. Avoiding Sharing of Needles/Syringes: STIs like HIV and Hepatitis B can be transmitted through shared needles, so avoiding the sharing of needles or syringes is crucial.
vii. Avoiding Risky Behaviors: Reducing the number of sexual partners and avoiding sexual contact with individuals who have multiple partners or known STI infections can lower risk.
36. (a) Give two examples of renewable energy sources. (2 marks)
i. Solar energy: Energy derived from the sun's radiation, converted into electricity (photovoltaic panels) or heat (solar thermal collectors).
ii. Wind energy: Energy harnessed from the kinetic energy of moving air (wind) using wind turbines to generate electricity.
iii. Hydroelectric energy: Energy generated from the movement of water, typically through dams that create reservoirs and use the force of falling water to turn turbines.
iv. Geothermal energy: Heat energy derived from within the Earth's core, used to generate electricity or directly for heating.
v. Biomass energy: Energy obtained from organic matter, such as plants, animal waste, and agricultural residues, which can be burned or converted into fuels.
vi. Tidal energy: Energy harnessed from the rise and fall of ocean tides.
(b) Explain the importance of using circuit breakers or fuses in household electrical circuits. (2 marks)
i. Circuit breakers and fuses are crucial safety devices in household electrical circuits because they protect against over-currents, which can be caused by short circuits or overloads.
ii. Their primary importance is to prevent electrical fires and damage to appliances/wiring. When an excessive current flows through the circuit, the circuit breaker automatically trips (opens the circuit) or the fuse's metal wire melts (breaks the circuit), immediately cutting off the electrical supply. This action prevents the wires from overheating and potentially starting a fire, and it protects valuable electronic equipment from being damaged by power surges. They act as a critical safety mechanism, safeguarding both property and lives.
37. (a) Different plant cells were placed in different concentrations as shown below.
Name the type of solutions in which cell A, B and C were placed. (3 marks)
A: Hypertonic solution (Cell has lost water and become plasmolysed, with the cell membrane pulling away from the cell wall.)
B: Isotonic solution (Cell is in a state of flaccidity, with no net movement of water in or out, maintaining its normal shape.)
C: Hypotonic solution (Cell has gained water and become turgid, swelling against the cell wall.)
(b) A Member of Parliament (MP) donated sanitary towels which were only given to girls in Grade 9 and not those in Grade 2. Explain why only the Grade 9 girls were given the sanitary towels. (2 marks)
· Sanitary towels are used by girls and women during menstruation (their monthly period). Girls in Grade 9 are typically adolescents, a stage where they begin to experience puberty and start menstruating. Girls in Grade 2 are much younger and have not yet reached puberty, so they have not started menstruating. Therefore, the sanitary towels are relevant and necessary for the Grade 9 girls, but not for the Grade 2 girls.
38. During a lesson, Grade 8 learners were asked to identify the parts of a cell.
(a) What is the name of the part labelled X? (1 mark) 
X: Cell nucleus
(b) State two components of the cell present only in a plant cell. (2 marks)
i. Cell wall: A rigid outer layer that provides structural support and protection to the plant cell.
ii. Chloroplasts: Organelles responsible for photosynthesis, containing chlorophyll.
iii. Large central vacuole: A prominent, membrane-bound sac that stores water, nutrients, and waste products, and helps maintain turgor pressure.
39. A boy suffered a severe cut while working in the laboratory. Describe two first aid measures that should be taken immediately. (2 marks)
i. Apply direct pressure to the wound: Use a clean cloth, sterile gauze, or gloved hand to press firmly on the cut. This helps to control and stop the bleeding by promoting clotting.
ii. Elevate the injured limb (if applicable): If the cut is on an arm or leg, raise the injured part above the level of the heart. This can help reduce blood flow to the area and minimize bleeding.
iii. Clean the wound (after bleeding control): Once bleeding is controlled, gently clean the wound with mild soap and water to remove any dirt or debris. Avoid scrubbing aggressively.
iv. Apply a sterile dressing: Cover the cleaned wound with a clean, sterile dressing or bandage to protect it from infection and further injury.
v. Seek medical attention: For severe or deep cuts, or if bleeding doesn't stop, seek immediate medical attention. This ensures proper assessment, possible stitches, and tetanus shot if needed.
40. (a) During an activity to investigate sources of sound waves in the environment, learners produced sound waves by plucking a guitar string. List two other sources of waves that belong to the same group of waves as sound waves. (2 marks)
Sound waves are mechanical waves, meaning they require a medium (like air, water, or solids) to travel. Other sources of mechanical waves include:
i. Water waves (e.g., ripples in a pond, ocean waves): These waves involve the displacement of water particles.
ii. Seismic waves (e.g., earthquake waves): These waves travel through the Earth's crust.
iii. Waves on a string/rope: Similar to a guitar string, plucking or shaking a stretched string creates mechanical waves.
iv. Waves in a spring/slinky: Compressions and rarefactions can travel along a spring.
(b) During a lesson, learners observed images formed by convex mirrors with objects at different points. State the characteristics of an image formed by a convex mirror. (3 marks)
The image formed by a convex mirror is always:
i. Virtual: The image cannot be projected onto a screen because the light rays do not actually converge at the image location; they only appear to diverge from it.
ii. Erect/Upright: The image is always oriented in the same direction as the object (not inverted).
iii. Diminished/Smaller than the object: The image produced is always smaller in size than the actual object.
iv. Located behind the mirror: The image always appears to be formed behind the reflective surface of the mirror.
41. (a) Allan was Browse on different forms of energy using his laptop.
(i) Identify one form of energy. (1 mark)
i. Electrical energy (used to power the laptop)
ii. Light energy (emitted by the laptop screen)
iii. Sound energy (emitted by the laptop speakers)
iv. Thermal energy/Heat energy (generated by the laptop as it operates)
v. Chemical energy (stored in the laptop's battery)
(ii) A student rides a bicycle up a hill and then comes down freely. Describe the energy changes involved. (1 mark)
i. Going up the hill: The student's chemical energy (from food) is converted into kinetic energy (as they pedal) and then primarily into gravitational potential energy as they gain height.
ii. Coming down freely: The gravitational potential energy stored at the top of the hill is converted into kinetic energy as the bicycle accelerates downwards, and also into some thermal energy/heat energy due to friction and air resistance.
42. A rectangular block has a weight of 120 N. Its base measures 0.4 m long and 0.2 m wide.
(a) Calculate the area of the base of the block in square meters (m²). (2 marks)
Formula for Area of a rectangle: Area = length × width
Given: 
Length = 0.4 m
Width = 0.2 m
Calculation: 
Area = 0.4 m × 0.2 m
Area = 0.08 m²
(b) Calculate the pressure exerted by the block on the surface it is resting on. (3 marks)
Formula for Pressure: Pressure (P) = Force (F) / Area (A)
Given: 
Force (Weight of the block) = 120 N
Area (calculated in part a) = 0.08 m²
Calculation: 
P = 120 N / 0.08 m²
P = 1500 N/m² or 1500 Pascals (Pa)
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