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SENIOR ONE
Unit 1: Introduction to Biology
1. Look at the pictures, and then write down which characteristic of life each one shows.
(Note: Images not reproducible, but answers based on common characteristics)
Answer:
(Picture of running cheetah) → Movement
(Picture of eating) → Nutrition
(Picture of plant growing) → Growth
(Picture of baby animals) → Reproduction
2. Match the description in Column A with the correct term in Column B.
	Column A
	Column B

	2.1 Toxic
	B. Poisonous

	2.2 Making energy from the Sun's energy, carbon dioxide and water in plants
	E. Photosynthesis

	2.3 Getting rid of waste substances
	A. Excretion

	2.4 Responding to the environment
	G. Sensitivity

	[bookmark: _GoBack]-\---7412.5 Using food molecules and oxygen to get energy
	D. Respiration

	2.6 Biodiversity
	C. Variety of living organisms

	2.7 Producing offspring
	F. Reproduction


3. If you spill a chemical on a laboratory bench, what is the first thing that you should do?
Answer: Report it to your teacher immediately.
4. Describe the treatment you would give to a learner who has cut himself or herself.
Answer: Wash the cut with clean water, apply pressure with a sterile gauze or clean cloth to stop bleeding, cover with a sterile bandage, and report to the teacher.
5. Choose one common type of injury in the laboratory. Prepare a role-play.
	Role-Play: Treating a Burn Injury in the Laboratory
Title: First Aid for a Laboratory Burn
Characters:
Student A – Injured student 
Student B – Classmate who gives first aid 
Teacher/Lab Technician – Supervises and helps 
Narrator – Explains the events 
Scene: A science laboratory during an experiment.
Narrator: Today, students are carrying out an experiment in the laboratory. During the activity, one student accidentally touches a hot apparatus and gets burned.
Student A:  (Ouch!) Ahhh! My hand is burned!
Student B: Don’t panic! Let me help you. Teacher! Teacher!
Teacher/Lab Technician: What happened?
Student B: Student A touched a hot beaker and got burned on the hand.
Teacher/Lab Technician: Good job reporting quickly. First, place the burned hand under cool running water for several minutes. 
Student A: (Places hand under water) It feels better now.
Teacher/Lab Technician: Do not apply oil, toothpaste, or butter. We only use clean cool water for first aid.
Student B: Should I bring the first aid kit?
Teacher/Lab Technician: Yes, please.
Student B: (Brings first aid kit) Here it is.
Teacher/Lab Technician: Now we will cover the burn with a clean sterile bandage to prevent infection.
Student A: Thank you for helping me.
Teacher/Lab Technician: Always wear protective equipment and handle hot objects carefully in the laboratory.
Narrator: The student received proper first aid, and the accident was controlled safely. Laboratory safety rules help prevent injuries.
Moral Lesson: 
Follow laboratory safety rules. 
Wear protective equipment. 
Report accidents immediately. 
Give proper first aid quickly.


Unit 2: Introduction to classification
1. The group of classification where organisms resemble one another and are capable of interbreeding together to produce viable offspring is known as:
a) Species ✅
2. Which one of the following is not a kingdom of living organisms?
c) Annelida ✅ (Annelida is a phylum, not a kingdom)
3. The following is a list of organisms: household fly (Musca domestica), maize (Zea mays), Frog (Rana spp), Bat and Eagle.
a) Classify these organisms into their kingdoms
Answer:
Housefly, Frog, Bat, Eagle → Kingdom Animalia
Maize → Kingdom Plantae
b) Name any two organisms that are not closely related and give a reason.
Answer: Housefly and Eagle – one is an insect, the other a bird; different classes.
c) What does the name ‘mays’ represent?
Answer: The species name (specific epithet) in Zea mays.
d) Define the term species.
Answer: A group of closely related organisms that are able to breed with one another and produce offspring that can also reproduce.
4. How are fungi different from members of kingdom Plantae?
Answer: Fungi do not photosynthesize, have cell walls made of chitin (not cellulose), and reproduce by spores.
5. Copy the table and complete it with: cow, perch, locust, lion, donkey, leopard.
	Kingdom
	Animalia
	Animalia
	Animalia
	Animalia

	Phylum
	Chordata
	Chordata
	Chordata
	Chordata

	Class
	Mammalia
	Mammalia
	Mammalia
	Mammalia

	Order
	Carnivora
	Carnivora
	Carnivora
	Carnivora

	Family
	Felidae (cats)
	Felidae
	Felidae
	Felidae

	Answer: Leopard and lion go into Felidae; cow, donkey are Mammalia but not Felidae; perch is fish (not Mammalia); locust is insect (not Chordata).
	
	
	
	


6. Construct a dichotomous key for four animals (A, B, C, D).
(Open-ended – example from book:)
Has legs → go to 2; Has no legs → Snake
Has two legs → Chicken; Has more than two legs → go to 3
Has six legs → Grasshopper; Has eight legs → Spider
Unit 3: The external structure and importance of flowering plants
End Unit Assessment (Page 38)
1. Give the correct word or term for each description.
a) the thin, flat, wide area of a leaf → Lamina
b) a root system that has one main root and small lateral roots → Tap root system
c) plants that have their flower parts in multiples of three → Monocotyledons
2. Draw a picture of a flower, showing all its parts.
(Labels: petals, sepals, stigma, style, ovary, ovule, stamen, filament, anther, receptacle)
3. Explain how a leaf is adapted to enable it to photosynthesize.
Answer: Thin and flat lamina gives large surface area to trap sunlight; contains chlorophyll; has veins to transport water and sugars; cuticle prevents water loss; stomata allow gas exchange.
4. Name two types of root systems.
Answer: Tap root system and fibrous root system.
5. List three reasons why flowering plants are important.
Answer:
Food source for organisms
Maintain balance of gases (produce oxygen)
Provide shelter, medicine, timber, and make surroundings beautiful
6. Find out about biodiversity in Rwanda.

	Biodiversity in Rwanda refers to the variety of living organisms such as plants, animals, birds, insects, and microorganisms found in the country and their ecosystems. Rwanda is rich in biodiversity because it has forests, mountains, lakes, rivers, wetlands, and savannahs that support many species of life.
Major Ecosystems in Rwanda
Rwanda has different ecosystems including:
Forests 
Savannah grasslands 
Wetlands 
Lakes and rivers 
Mountain ecosystems 
National Parks Conserving Biodiversity
Rwanda protects biodiversity through national parks such as:
Volcanoes National Park 
Nyungwe National Park 
Akagera National Park 
Gishwati-Mukura National Park 
Animals Found in Rwanda
Rwanda is home to many animals including:
Mountain gorillas 
Chimpanzees 
Golden monkeys 
Elephants 
Lions 
Rhinos 
Giraffes 
Zebras 
Hippos 
Importance of Biodiversity
Biodiversity is important because it:
Promotes tourism 
Protects the environment 
Provides food and medicine 
Maintains ecological balance 
Supports the economy 
Threats to Biodiversity
Some threats to biodiversity in Rwanda include:
Deforestation 
Poaching 
Climate change 
Wetland destruction 
Population pressure 
Conservation Efforts
The government of Rwanda and environmental organizations protect biodiversity by:
Creating national parks 
Planting trees 
Protecting endangered species 
Educating communities about conservation 
Rwanda is internationally known for protecting endangered mountain gorillas and promoting environmental conservation.


Unit 4: Magnifying instruments and biological drawings
End Unit Assessment (Page 50)
1. Name two types of instruments that can be used to magnify things.
Answer: Hand lens and light microscope.
2. List two differences between a hand lens and a microscope.
Answer:
Hand lens is portable; microscope is not.
Hand lens has lower magnification (2–6×); microscope has higher magnification.
3. Give one advantage of using a hand lens and one advantage of using a microscope.
Answer:
Hand lens: easy to carry for fieldwork.
Microscope: higher magnification to see cells and details.
4. Explain why you must NOT use the coarse focus adjustment knob when the high power objective is in place.
Answer: It could move the lens too far and break the slide or damage the lens.
5. Complete the table.
	Eyepiece magnification
	Objective lens magnification
	Total magnification

	5×
	25×
	125×

	10×
	100×
	1000×


6. Look at the drawing of a bee. If the bee's actual length is 1.5 cm, how many times has it been magnified in the drawing?
(Assuming drawing length is given in book – formula: Magnification = drawing size / actual size)
7. Provide labels for microscope parts A to E.
(Labels: eyepiece, body tube, objective lens, stage, mirror/light source, coarse focus, fine focus)
8. Collect specimens and draw them.
(Practical activity)
Unit 5: Plant and animal cells
End Unit Assessment (Page 57)
1. Match the organelles in Column A with the correct function in Column B.
	Column A
	Column B

	1.1 Nucleus
	B. Control centre of the cell

	1.2 Mitochondria
	C. Produces energy

	1.3 Cell wall
	F. Rigid structure on outside of plant cells

	1.4 Cell membrane
	D. Controls what goes in and out

	1.5 Chloroplast
	E. Photosynthesis takes place here

	1.6 Cytoplasm
	A. Living, jelly-like fluid


Answer: 1.1 → B     1.2 → C     1.3 → F     1.4 → D     1.5 → E       1.6 → A
2. Give the meaning of each term.
a) permeable → Allows substances to pass through.
b) hereditary → Passed from parents to offspring.
c) enzymes → Special molecules that take part in chemical reactions.
d) photosynthesis → Process using sunlight, CO₂, and water to make food.
3. Draw a table to show differences between plant and animal cells.
	Feature
	Plant cell
	Animal cell

	Shape
	Fixed (rectangular)
	Irregular (round)

	Outer covering
	Cell wall + cell membrane
	Cell membrane only

	Organelles
	Chloroplasts present
	No chloroplasts

	Vacuoles
	Large central vacuole
	Small or no vacuoles


Unit 6: Levels of organisation in multicellular organisms
End Unit Assessment (Page 67–68)
1. Give the meaning of each word.
a) flagellum → A tail on a cell that enables it to move.
b) motile → Able to move.
2. Sperm cells
a) Function → To fuse with the female egg cell during fertilisation.
b) Adaptations → Tail for swimming, many mitochondria for energy, acrosome with enzymes.
c) Drawing – (Label: head, acrosome, nucleus, mitochondria, tail)
3. Egg cells
a) Function → To be fertilised by sperm and provide nutrients for early development.
b) What happens when sperm meets egg? → Fertilisation; nuclei fuse to form zygote.
c) Adaptations → Large size, large nucleus, nutrients in cytoplasm.
4. Arrange these structures from smallest to largest.
Answer: Cell → tissue → organ → organ system
5. Definitions
a) specialisation → Cells adapted to perform specific functions.
b) permeable → Allows molecules to pass through.
6. Identify cell structures from description.
a) Site of protein synthesis → Ribosome
b) Manufactures ATP → Mitochondria
c) Controls cell activity → Nucleus
d) Carries out photosynthesis → Chloroplast
e) Partially permeable barrier → Cell membrane
7. Which organelles are found in high numbers in muscle cells? Why?
Answer: Mitochondria – because muscle cells need a lot of energy for contraction.
8. Functions of cells
a) Red blood cells → Transport oxygen.
b) Xylem cells → Transport water from roots to leaves.
9. Identify micrographs (A–D)
(Based on typical images: ciliated cell, nerve cell, red blood cell, root hair cell, etc.)
Unit 7: Food nutrients and diet
End Unit Assessment (Page 82–83)
1. Name six food nutrients.
Answer: Carbohydrates, proteins, lipids (fats and oils), vitamins, mineral salts, water.
2. Give an example of a food that contains:
a) carbohydrates → Bread, maize, rice
b) proteins → Meat, eggs, beans
c) vitamins → Fruits, vegetables
3. Name the elements found in each:
a) carbohydrates → C, H, O
b) proteins → C, H, O, N (and sometimes S)
c) fats → C, H, O
4. Give the basic units of each:
a) carbohydrates → Simple sugars (monosaccharides like glucose)
b) proteins → Amino acids
c) fats and oils → Glycerol and fatty acids
5. What is a balanced diet?
Answer: Eating a variety of foods containing all nutrients in the correct proportions.
6. Name three deficiency diseases.
Answer: Scurvy, rickets, anaemia.
7. Discuss nutritional disorders in your community.
(Open-ended discussion)
8. Kalisa’s clinic data (table).
a) Total children with kwashiorkor → 1+3+1 = 5
b) Month with most anaemia → January (6)
c) Foods for anaemia → Liver, eggs, green leafy vegetables
d) Vitamin and mineral for rickets → Vitamin D and calcium
9. Match Column A with Column B.
	Column A
	Column B

	1.1 Carbohydrates
	D. Needed for energy

	1.2 Iron
	C. Helps make haemoglobin

	1.3 Proteins
	B. Needed to build new cells

	1.4 Vitamin C
	A. Needed for healthy skin and gums


Answer: 1.1 → D         1.2 → C          1.3 → B        1.4 → A
10. Name reagents for testing:
a) proteins → Sodium hydroxide solution and copper sulphate solution (Biuret test)
b) starch → Iodine solution
11. Family of four – who should get more milk?
a) Between boy and grandfather → The 2-year-old boy.
b) Why? → Children need more calcium and protein for growth.
12. Miss Umutoni’s case
Cause: Vitamin C deficiency (scurvy) and iron deficiency (anaemia).
Treatment success: Oranges (vitamin C), spinach (iron and vitamin C), red meat (iron) corrected both deficiencies.
Unit 8: Structure and functions of human gas exchange system
End Unit Assessment (Page 90)
1. What are the tiny sacs in the lungs called?
B. Alveoli ✅
2. What happens during gas exchange in the lungs?
A. Oxygen passes into the blood and carbon dioxide passes out of the blood. ✅
3. Which structures does the trachea lead to in the lungs?
C. Bronchi ✅
4. The alveoli are suited for gas exchange because they have:
B. A large surface area ✅
5. The cilia in the air passages:
C. Trap dust and bacteria ✅
6. Explain the difference between:
a) gaseous exchange and breathing
Gaseous exchange: movement of O₂ and CO₂ by diffusion across a surface.
Breathing: mechanical movement of air into and out of lungs.
b) diffusion and breathing
Diffusion: passive movement of molecules from high to low concentration.
Breathing: active muscular process.
7. Pathway for air from nose into lungs.
Answer: Nostrils → nasal cavity → pharynx → trachea → bronchi → bronchioles → alveoli.
8. Name two places where gas exchange takes place in humans.
Answer: Alveoli in lungs; cells of the body (tissues).
9. a) What type of cells line the trachea?
Answer: Ciliated epithelial cells and goblet cells.
b) How are these cells specialised?
Answer: Cilia sweep mucus with trapped dust/germs upwards; goblet cells secrete mucus.
10. Research gaseous exchange in insects, fish, spiders.
Answer:
	Organism
	Respiratory Structure
	Medium Used

	Insects
	Tracheal system
	Air

	Fish
	Gills
	Water

	Spiders
	Book lungs / tracheae
	Air


Unit 9: Tropic responses
End Unit Assessment (Page 95–96)
1. Give the meaning of these words.
a) tropism → Plant growth towards or away from a stimulus.
b) stimulus → Something that causes a reaction.
c) response → Reaction to a stimulus.
d) phototropism → Response of plants to light.
2. Give one reason why plant shoots respond to:
a) light → To get light for photosynthesis.
b) gravity → Shoots grow upwards against gravity to reach light.
3. Make a labelled drawing of shoot and root growth in a seedling.
(Label: shoot growing upwards (negative gravitropism), root growing downwards (positive gravitropism))
4. Do plants and animals respond to changes in the same way?
Answer: No. Animals respond quickly using nervous system; plants respond slowly by growth.
5. Complete the sentences.
a) The growth of a stem towards or away from light is called phototropism.
b) Plant stems are negatively gravitropic.
c) Plant roots are positively gravitropic.
6. Explain why plants respond to light.
Answer: To maximise photosynthesis for food production.
7. Draw diagram of pot plant grown on its side.
(Shoot bends upwards, roots bend downwards)
8. Explain how to demonstrate roots are positively gravitropic.
Answer: Materials: bean seedlings, glass jars, paper towels. Method: place seedlings with roots facing different directions – all roots will grow downwards.
Unit 10: Skeletal systems of organisms
End Unit Assessment (Page 108)
1. What structures make up an endoskeleton?
Answer: Bones and cartilage.
2. How do animals with an exoskeleton grow?
Answer: They moult (shed the old exoskeleton) and grow a new, larger one.
3. Name two soft internal parts that ribs protect.
Answer: Heart and lungs.
4. What is the name of a place where two bones meet?
Answer: Joint.
5. Which part of the skeleton protects the brain?
Answer: Skull.
6. Which bones make up the vertebral column?
Answer: Vertebrae.
7. What is the function of the backbone?
Answer: Supports the body, protects the spinal cord, allows movement.
8. Give three reasons why animals with an exoskeleton are able to move.
Answer: Joints allow movement; muscles attach to inside of exoskeleton; levers for movement.
9. Table of calcium intake vs bone density.
a) Relationship: Higher calcium intake → greater bone density.
b) Two other factors: Exercise and vitamin D (sunshine).
10. Give functions of the human skeleton.
Answer: Support, protection, movement, blood cell production, mineral storage, gives body shape.
11. a) What is a synovial joint?
Answer: A freely movable joint (e.g., knee, elbow).
b) Functions:
Tendon – attaches muscle to bone.
Ligament – attaches bone to bone.
Synovial membrane – secretes synovial fluid.
Synovial fluid – lubricates joint.
Cartilage – reduces friction and absorbs shock.
Unit 11: Classification of diseases
End Unit Assessment (Page 120–121)
1. Name:
a) three infectious diseases → Cholera, malaria, tuberculosis
b) two inherited diseases → Sickle cell anaemia, haemophilia
c) one degenerative disease → Arthritis, osteoporosis
2. Give the meaning of:
a) degenerative disease → Gradual decline in function, often with ageing.
b) social disease → Caused by social pressure or behaviour (e.g., alcoholism).
c) deficiency disease → Caused by lack of essential nutrients.
3. Which vitamin is deficient in:
a) scurvy → Vitamin C
b) rickets → Vitamin D
4. Comment on health of each child in photographs.
(One child may show signs of kwashiorkor (swollen belly), another marasmus (very thin))
5. Pie chart of non-infectious disease deaths.
a) Most deaths → Cardiovascular diseases
b) Fewest deaths → (Depends on chart – e.g., diabetes or respiratory diseases)
6. Describe two measures for preventing spread of infectious diseases.
Answer: Quarantine infected people; immunisation; health education; safe drinking water.
7. Why is cholera common in refugee camps?
Answer: Overcrowding, lack of clean water, poor sanitation, limited healthcare.
8. a) Preventive measures for malaria in Rwanda.
Answer: Clearing bushes, treating stagnant water, insecticide-treated nets, indoor spraying.
b) Why is malaria still causing deaths?
Answer: Mosquito resistance, poverty, remote areas, climate changes.
9. Impact of sport on health.
Answer: Improves cardiovascular health, bone density, mental health, reduces obesity and chronic diseases.
Unit 12: Human reproductive system
End Unit Assessment (Page 133)
1. Diagrams A and B – male and female reproductive systems.
a) Headings: A = Male reproductive system; B = Female reproductive system.
b) Name parts 1–8 in diagram A → (Based on figure: 1=penis, 2=testis, 3=scrotum, 4=sperm duct, 5=prostate, 6=urethra, 7=epididymis, 8=seminal vesicle)
c) Name parts 9–12 in diagram B → (9=ovary, 10=oviduct, 11=uterus, 12=vagina)
d) Function of each part in male – (e.g., testis: produce sperm and testosterone)
e) Function of each part in female – (e.g., ovary: produce ova and hormones)
2. Write a paragraph on cultural, traditional, and religious influences on sex, gender, and reproduction.
(Open-ended – should mention gender roles, expectations, stereotypes, and that gender equality is not biologically determined.)
Unit 13: Puberty and sexual maturation
End Unit Assessment (Page 139)
1. Match Column A with Column B.
	Column A
	Column B

	1.1 Ovulation
	E. Release of ovum from ovary

	1.2 Menstruation
	A. Having a period

	1.3 Ovum
	F. An egg cell

	1.4 Puberty
	B. Child’s body becomes adult’s body

	1.5 Sperm
	C. The male gamete

	1.6 Hypophysis
	D. Involved in secretion of hormones


Answer: 1.1 → E   1.2 → A     1.3 → F     1.4 → B   1.5 → C     1.6 → D
2. A girl starts her period on 2 July. Her cycle is 29 days. When is her next period?
Answer: 31 July (2 July + 29 days = 31 July)
Unit 14: Reproduction, pregnancy and childbirth
End Unit Assessment (Page 148–151)
1. State two roles of the sex organs.
Answer: Produce gametes; enable fertilisation and pregnancy.
2. Define:
a) intercourse → Insertion of penis into vagina for reproduction.
b) implantation → Ball of cells burrows into uterus wall.
c) labour → Process of delivering baby and placenta.
3. State any four causes of unintended pregnancy.
Answer: Lack of sex education, no access to contraception, peer pressure, sexual coercion.
4. Suggest four antenatal care measures.
Answer: See doctor early; eat balanced diet; avoid alcohol, cigarettes, drugs; take folic acid.
5. State six signs of pregnancy.
Answer: Missed period, nausea, breast tenderness, fatigue, frequent urination, food cravings.
6. In Rwanda, what is the significance of the placenta?
Answer: Culturally, the placenta may be buried as part of tradition; biologically, it nourishes the foetus.
Multiple Choice (Page 149–151)
1.1 Malaria is an example of: C. a communicable disease ✅
1.2 Pneumonia is transmitted by: B. air ✅
1.3 Female external sex organs: B. vulva ✅
1.4 Fertilisation takes place in: C. oviduct ✅
1.5 Sperm are produced in: (not listed – correct is testes; closest in options: none perfect, but seminiferous tubules inside testes)
1.6 Role of part labelled A on sperm diagram: C. to fuse with the egg cell during fertilisation ✅
1.7 Ball of cells a few days after fertilisation: C. morula ✅
Figure 2 – Label reproductive systems (based on standard labels)
Figure 3 – Causes of maternal death
a) i) Severe bleeding → (percentage from figure, e.g., ~27%)
ii) High blood pressure → (percentage from figure, e.g., ~14%)
b) i) Rural areas ✅
ii) Reasons: Poorer access to healthcare, less education, poverty, distance to clinics.
4. Three consequences of teenage pregnancy.
Answer: Health risks for mother/baby; education dropout; poverty cycle.
5. Three ways to prevent transmission of communicable diseases.
Answer: Hand washing; immunisation; quarantine; safe water; health education.






SENIOR TWO
Unit 1: Classification of Kingdom Animalia
End Unit Assessment (Page 35–37)
1. The kingdom Animalia is divided into taxa such as order, family, class, species, phylum and genus. Rewrite these categories in descending order starting with kingdom.
Answer: Kingdom → Phylum → Class → Order → Family → Genus → Species
2. Identify an echinoderm from the following: A. Starfish B. Roundworm C. Sponge D. Elephant
Answer: A. Starfish ✅
3. Among mammals, man is considered to be superior. This is because:
A. Man has sense organs which are more efficient.
B. Man is born with the ability to speak.
C. Man has a well-developed brain.
D. Man possesses hands which are more skilled than forelimbs of other mammals.
Answer: C. Man has a well-developed brain ✅
4. When trying to determine whether two birds (male and female) belong to the same species, the most certain method would be:
A. Mate the two birds.
B. Compare their feathers.
C. Mate the two birds and see if they produce fertile offspring.
D. Compare the colour of their feathers.
Answer: C. Mate the two birds and see if they produce fertile offspring ✅
5. Which of the following statements is correct?
A. Grasshopper, mosquito, cockroach and spider are all insects.
B. Crab, scorpion, millipede and centipede are all arachnids.
C. Centipede, crab, spider and mosquitoes are all crustaceans.
D. Crab, cockroach, mosquito and spider are all arthropods.
Answer: D. Crab, cockroach, mosquito and spider are all arthropods ✅
6. (a) Name the two largest groups into which all animals are classified.
Answer: Vertebrates and invertebrates.
(b) What is the main difference between these two groups?
Answer: Vertebrates have a backbone; invertebrates do not.
7. Name the phylum to which all vertebrates belong.
Answer: Phylum Chordata.
8. Write the name of the phylum against each characteristic.
a) Moves by means of a muscular foot → Mollusca
b) Possesses a notochord and a tubular dorsal nerve cord → Chordata
c) Segmented animals with jointed limbs and an exoskeleton of chitin → Arthropoda
d) Unsegmented soft-bodied animals with a hard calcareous protective shell → Mollusca
9. Insects are both useful and harmful. Explain.
Answer: Useful: pollinators (bees, butterflies), produce honey, serve as food. Harmful: transmit diseases (mosquitoes, tsetse flies), destroy crops (aphids, weevils).
10. Name the characteristic that is common to:
(a) Fish, amphibians, and reptiles → Poikilothermic (cold-blooded)
(b) Amphibians and reptiles but not to fish → Lungs (for gas exchange on land)
(c) Birds and mammals, but not to reptiles → Homeothermic (warm-blooded)
11. Study the diagrams (millipede, spider, insect).
a) To which phylum do the above organisms belong? Give reasons.
Answer: Phylum Arthropoda – they have jointed legs, exoskeleton, segmented body.
b) How does animal Z (millipede) protect itself from enemies?
Answer: It rolls its body and produces a stinking substance from stink glands.
c) Which animal above belongs to a class that lacks antennae? Name the class.
Answer: Spider – Class Arachnida.
12. Suggest ways in which dangerous arachnids (spiders, scorpions) can be handled.
Answer: Use forceps or gloves; do not touch with bare hands; observe from a distance or in sealed containers.
13. Organise a class discussion on "Are insects important or not important to our environment." (Open-ended)
14–16. Observe specimens, describe external characteristics, draw and label. (Practical activity)
Unit 2: Introduction to Environmental Biology
End Unit Assessment (Page 52–53)
1. In parasitism:
A. Both the parasite and the host benefit.
B. Both the parasite and the host lose.
C. The parasite benefits while the host loses.
D. The parasite loses while the host benefits.
Answer: C. The parasite benefits while the host loses ✅
2. If a population exceeds its carrying capacity:
A. The food supply increases to support it.
B. It can remain stable at this level indefinitely.
C. It must decline sooner or later.
D. It will continue to increase for the indefinite future.
Answer: C. It must decline sooner or later ✅
3. A balanced aquarium contains fish, an aquatic plant and a snail. If the fish were removed, which would probably occur first?
A. Photosynthesis would increase.
B. Water would become more acidic.
C. The plant would die.
D. The oxygen content of water would increase.
Answer: D. The oxygen content of water would increase ✅
4. Study the food chain: Grass → zebra → lion
a) What would happen if lions ate all the zebras?
Answer: Lions would starve; grass would overgrow.
b) What is the role of decomposers in a food chain?
Answer: They break down dead organisms and recycle nutrients.
5. Man and plants are interdependent. Explain.
Answer: Plants provide oxygen, food, shelter, medicine; humans and animals provide carbon dioxide for photosynthesis.
6. (a) Why should we conserve ecosystems?
Answer: To maintain biodiversity, ensure resources for future generations, and prevent climate change.
(b) How do human activities endanger the environment?
Answer: Deforestation, pollution, overfarming, burning fossil fuels.
(c) How has REMA helped conserve the environment?
Answer: Promotes reforestation, waste management, environmental education, and enforces conservation laws.
7. Table of antelope and cheetah population (1900–1940).
(a) What conclusion can you make about the effect of the predator on the prey population?
Answer: When cheetah population increases, antelope population decreases; when cheetah population decreases, antelope population increases.
8. Lake Muhazi observations – construct a food web.
(a) Food web: Planktonic algae → mosquito larvae → tilapia → hawk; planktonic algae → planktonic crustaceans → hawk
(b) (i) Hawk as secondary consumer: Planktonic algae → mosquito larvae → hawk
(ii) Hawk as tertiary consumer: Planktonic algae → mosquito larvae → tilapia → hawk
(c) (i) Producers: Planktonic algae
(ii) Why biomass of producers > primary consumers? Energy is lost at each trophic level (respiration, heat, waste).
(d) (i) Two organisms that compete for food: Tilapia and planktonic crustaceans (both feed on planktonic algae)
(ii) Source of food they compete for: Planktonic algae
(e) Human interference: Overfishing, pollution, eutrophication from fertilisers, destruction of wetlands.
9. Organism A gets its energy from the sun (photosynthesis).
10. Construct a food web from your home environment. (Open-ended)
Unit 3: Passive movement of substances across a cell membrane
End Unit Assessment (Page 69–71)
1. Complete the following statements:
(a) Diffusion is the movement of molecules of gas, liquid or solute from a region of their higher concentration to a region of their lower concentration, which results in even distribution.
(b) When two solutions are separated by a selectively or semi-permeable membrane, there is net flow of water molecules from a solution in which water molecules are more concentrated into a solution in which water molecules are less concentrated. This process is known as osmosis. It is a special type of diffusion in which water molecules move from a dilute solution into a concentrated solution.
2. Which statement about osmosis is true?
A. The greater the solute concentration, the smaller the osmotic pressure.
B. Osmosis occurs due to hydrostatic pressure outside the cell.
C. Osmosis moves water molecules from greater solute solution to lesser solute concentration.
D. The higher the osmotic pressure of a solution, the greater the tendency of water to move into the solution.
Answer: D ✅
3. Container S (5% salt) and T (20% salt) separated by partially permeable membrane. Net movement of water will occur from:
A. S to T ✅
B. T to S
C. Both ways
4. a) Draw a plant cell in a hypertonic solution.
b) Name given to such a cell: Plasmolysed
c) Explain appearance: Water leaves the vacuole; cell membrane and cytoplasm shrink away from the cell wall.
d) Compare with red blood cells in same solution: Red blood cells would shrink (crenation) because they lack a cell wall.
5. Onion epidermis in sucrose solutions – % plasmolysed cells.
(a) Plasmolysis: Shrinking of cell membrane and cytoplasm away from cell wall due to water loss.
(b) Cause of plasmolysis: Cell placed in hypertonic solution; water leaves by osmosis.
(c) Does plasmolysis occur in animal cells? No – animal cells lack a cell wall.
(d) 0.55 molar sucrose solution – 0% plasmolysed: The solution is isotonic; no net water movement.
(e) Relationship: Higher sucrose concentration → higher % of plasmolysed cells.
(f) Plant where 100% cells plasmolysed: Wilting.
6. Two potatoes (one boiled, one raw) with cavity and sugar solution.
(a) Raw potato: Water level in cavity rises (water enters by osmosis from beaker).
(b) Boiled potato: No change (boiling kills cells, destroys membranes).
7. Why are diffusion and osmosis referred to as passive processes?
Answer: They do not require cellular energy; movement occurs along a concentration gradient.
8. Apparatus with starch solution and water.
(a) (i) Observation after one hour: Water level in capillary tube rises.
(ii) Explanation: Water moves by osmosis from beaker (higher water potential) into starch solution (lower water potential).
(b) (i) If starch replaced with 10% glucose and water replaced with iodine: Iodine diffuses into glucose solution and turns blue-black (starch not present – actually glucose, so no colour change? Book expects iodine to diffuse).
(ii) Explanation: Iodine molecules diffuse through membrane.
9. What would happen if osmosis was not available in plants?
Answer: Plants would not absorb water; they would wilt and die.
10. What is turgidity and mention its importance in plants.
Answer: Turgidity is the stiffness of plant cells due to water pressure in vacuole. Importance: supports non-woody plants, keeps leaves firm, opens stomata.
Unit 4: Active transport
End Unit Assessment (Page 78–79)
1. Active transport is affected by the following factors except:
A. Oxygen concentration
B. Glucose concentration
C. Thickness of the membrane
D. Enzyme inhibitors
Answer: C. Thickness of the membrane ✅
2. Table of mineral ion concentrations in soil solution vs cell sap.
(a) (i) Sodium ion absorption process: Diffusion (higher concentration in soil)
(ii) Chloride ion absorption process: Active transport (higher concentration in cell sap)
(b) Condition for chloride uptake: Energy (ATP) and carrier proteins.
3. Complete the process of phagocytosis by drawing the missing diagram. (Diagram: phagocyte engulfing a bacterium)
4. Compare endocytosis and exocytosis.
Answer: 
	Endocytosis
	Exocytosis

	Brings materials into the cell
	Removes materials out of the cell

	Forms vesicles from cell membrane
	Vesicles fuse with cell membrane

	Includes phagocytosis and pinocytosis
	Secretes hormones, enzymes, milk


5. Concentration of oxygen affects active transport. Explain.
Answer: Active transport requires energy (ATP) from respiration. Higher oxygen concentration increases respiration rate, producing more ATP.
6. Locations where active transport occurs in plants and animals.
Answer: Plants – root hair cells (mineral uptake). Animals – small intestine (glucose absorption), kidney (reabsorption of glucose), nerve cells (sodium-potassium pump).
7. Match physiological processes to descriptions.
	Physiological process
	Description

	A. Diffusion
	II

	B. Osmosis
	I

	C. Active transport
	III

	D. Endocytosis
	V

	E. Exocytosis
	IV


Unit 5: Identification of food components
End Unit Assessment (Page 92–93)
1. Complete the table on carbohydrates.
	Type of carbohydrate
	Example
	Where found

	Monosaccharides
	Glucose, fructose
	Fruits, honey

	Disaccharides
	Sucrose, lactose
	Sugar cane, milk

	Polysaccharides
	Starch, cellulose
	Potatoes, plant cell walls


2. Arrange proteins, carbohydrates, lipids in order of energy produced (use < or >).
Answer: Proteins < Carbohydrates < Lipids
3. Match each food with the nutrient it is rich in.
	Food substance
	Chemical nutrient

	(a) Cassava
	(iii) Starch

	(b) Lean meat
	(i) Proteins

	(c) Sugar cane
	(v) Sucrose

	(d) Cabbage
	(ii) Vitamins

	(e) Bones
	(vi) Phosphorus

	(f) Butter
	(iv) Lipids


4. Starch mixed with saliva – tested with iodine.
(a) (i) At 30°C: Iodine turns blue-black initially, then colour fades as starch is digested.
(ii) At 40°C: Faster colour change (optimum temperature for amylase).
(b) Explanation: Salivary amylase breaks down starch into maltose (reducing sugar).
(c) Relation to human body: Body temperature (~37°C) is optimal for enzyme action.
5. Products of complete digestion:
(i) Carbohydrates → Glucose (monosaccharides)
(ii) Proteins → Amino acids
(iii) Lipids → Glycerol and fatty acids
6. A food sample gave an orange precipitate with Benedict’s solution. This showed it contained:
A. Reducing sugars ✅
B. Fats
C. Protein
D. Sucrose
7. Glucose is known as a reducing sugar because:
C. It reduces copper (II) sulphate to copper (I) oxide ✅
8. Athletes are given glucose not sucrose. Why?
Answer: Glucose is a monosaccharide and can be absorbed directly into the blood for immediate energy; sucrose must be digested first.
9. (a) What three elements do carbohydrates and proteins have in common?
Answer: Carbon, hydrogen, oxygen.
(b) What element is found in proteins but not in carbohydrates?
Answer: Nitrogen.
(c) Why is there a larger variety of proteins than carbohydrates?
Answer: Proteins are made from 20 different amino acids joined in many sequences; carbohydrates are made from fewer monosaccharides.
10. DCPIP is a deep blue reagent in colour. When vitamin C is present in a food sample, the blue colour disappears (decolourised).
Unit 6: Enzymes
End Unit Assessment (Page 104–105)
1. Which is not a true statement about enzymes?
A. They are catalysts.
B. They are produced by ductless glands.
C. They increase the rate of chemical reactions.
D. They act on only one type of reaction.
Answer: B. They are produced by ductless glands ✅
2. Enzymes are in nature:
A. Starch
B. Protein ✅
C. Carbohydrate
D. Lipid
3. Graph of enzyme activity vs pH – which statement is true?
A. The enzyme works best in alkaline conditions.
B. The enzyme works best in acidic conditions.
C. The enzyme is denatured at pH 2.
D. The rate of reaction decreases with decrease in pH.
Answer: (Depends on graph – if optimum is around pH 2, then B is correct. If graph shows low activity at pH 2, then C.)
4. The temperature of an enzyme-catalysed reaction is increased by 10°C. How does this affect the reaction?
Answer: Rate increases (more kinetic energy, more collisions) until optimum temperature; beyond optimum, enzyme denatures.
5. Graph of temperature vs rate of enzyme reaction – what are X and Y?
(a) X = Optimum temperature; Y = Denaturation
(b) At point Z: Enzyme is denatured; rate drops to zero.
6. Digestion of starch by amylase begins in the mouth but stops in the stomach. Explain.
Answer: Salivary amylase works best at neutral pH (7). Stomach has acidic pH (2), which denatures the enzyme.
7. Catalase experiment with fresh liver – effect of pH.
a) Other factor to keep constant: Temperature, amount of liver, concentration of hydrogen peroxide.
b) (i) Optimum pH for catalase: Around pH 7 (neutral)
(ii) Change in rate at pH 6: Rate decreases because enzyme activity is lower away from optimum pH.
8. Why does an enzyme catalyse only one specific reaction?
Answer: The active site has a specific shape that only fits a particular substrate (lock and key mechanism).
9. Test tubes with starch, amylase, acid/alkali, different temperatures.
(a) In which tube would starch be absent? Tube B (neutral pH, 37°C – optimum conditions)
(b) Why do other tubes still contain starch?
A: Acid denatures amylase
C: No enzyme
D: Temperature too high (50°C) denatures amylase
(c) Which properties does this experiment test? Effect of pH and temperature on enzyme activity.
Unit 7: Photosynthesis
End Unit Assessment (Page 122–123)
1. Which statement is not true?
A. Plants respire all the time.
B. At night plants give out carbon dioxide.
C. During the day the rate of photosynthesis exceeds that of respiration.
D. Plants only respire.
Answer: D. Plants only respire ❌ (Plants both respire and photosynthesise)
2. Equation: 6CO₂ + energy/pigments → C₆H₁₂O₆ + ____
(a) Complete the equation: + 6O₂
(b) Source of energy: Sunlight
(c) Pigment needed: Chlorophyll
(d) Role of pigment: Traps light energy for photosynthesis
(e) Mineral ion required for pigment synthesis: Magnesium
3. Experiment with sodium hydroxide (absorbs CO₂) and glass beads.
(a) Why destarch plants? To ensure any starch detected comes from the experiment, not stored starch.
(b) Why remove chlorophyll before starch test? Chlorophyll colour would mask the iodine colour change.
(c) Role of sodium hydroxide: Absorbs carbon dioxide from the air in container A.
(d) Expected results: Plant A – no starch (no CO₂); Plant B – starch present.
(e) Account for results: CO₂ is needed for photosynthesis; without it, no starch produced.
(f) Why was plant B included? As a control (shows that photosynthesis occurs normally with CO₂ present).
4. How are environmental factors controlled in commercial greenhouses for high yields?
Answer: Artificial lighting, CO₂ enrichment, temperature control, irrigation, fertilisers.
5. Gahiji grew wheat without nitrate.
(a) Role of nitrate in plant growth: Required for protein and chlorophyll synthesis.
(b) Appearance of wheat without nitrate: Yellowish leaves (chlorosis), stunted growth.
6. Study graphs.
(a) (i) Between A and B: Rate of photosynthesis increases with light intensity.
(ii) From B to C: Rate levels off – limiting factors are CO₂ concentration or temperature.
(b) Effect of increased CO₂: Rate of photosynthesis increases until another factor becomes limiting.
(c) Effect of temperature rise: Rate increases to optimum, then decreases as enzymes denature.
Unit 8: Transport of water, minerals and organic foods in plants
End Unit Assessment (Page 141–142)
1. Removal of a ring of bark kills a tree primarily because:
A. Supply of food to the roots is cut off. ✅
B. Supply of CO₂ to leaves is cut off.
C. Supply of water to leaves is cut off.
D. Trunk loses strength.
2. Which transports manufactured food away from leaves?
B. Phloem ✅
3. Why is an elaborate transport system unnecessary in a unicellular organism?
Answer: It has a large surface area to volume ratio; diffusion is sufficient for exchange of materials.
4. What mechanism do plants use to absorb nutrients?
Answer: Active transport (for mineral ions) and osmosis (for water).
5. Adaptation of a plant (e.g., cactus) to its habitat.
Answer: Thick waxy cuticle, reduced leaves (thorns), water-storing stem, deep roots.
6. Differences between xylem and phloem.
	Xylem
	Phloem

	Transports water and minerals
	Transports sucrose and amino acids

	Dead cells
	Living cells

	Unidirectional (upwards)
	Bidirectional

	Cells have lignin
	Cells have sieve plates and companion cells


7. Purpose of companion cells in phloem.
Answer: Help load and unload sugars into sieve tubes; provide energy for active transport.
8. (a) Transpiration is a necessary evil. Explain.
Answer: Necessary – causes water uptake, mineral transport, cooling. Evil – causes water loss, can lead to wilting.
(b) Three environmental conditions that increase transpiration rate: High temperature, low humidity, wind.
9. How does a potometer work?
Answer: Measures water uptake by a shoot. As water is lost by transpiration, an air bubble moves along a capillary tube; distance moved per minute gives rate of transpiration.
10. Why does a cut leafy shoot in red dye turn red after 30 minutes?
Answer: Red dye is taken up with water through xylem vessels and transported to leaves.
11. Why does Amoeba use simple diffusion but plants and animals need complex transport systems?
Answer: Amoeba is unicellular with large surface area:volume ratio. Plants and animals are multicellular with cells far from the environment; diffusion alone is too slow.
Unit 9: Gaseous exchange in humans and plants
End Unit Assessment (Page 161)
1. Which is not a respiratory surface?
A. Skin
B. Nostrils ✅
C. Gills
D. Mouth cavity
2. Terrestrial animals obtain respiratory gases from:
B. The atmosphere ✅
3. Why do organisms develop gaseous exchange systems?
Answer: Surface area to volume ratio is small; diffusion alone cannot supply all cells with oxygen or remove carbon dioxide.
4. Briefly explain the series of events during breathing.
Answer: Inhalation – diaphragm contracts and flattens, ribs move up and out, chest volume increases, pressure decreases, air rushes in. Exhalation – opposite.
5. Should the Rwandan government ban the sale of cigarettes? (Open-ended – expected: yes, due to health risks).
6. Two properties of leaves that support gaseous exchange.
Answer: Presence of stomata; thin and moist surface; large surface area.
7. (a) Label parts W and X on leaf diagram. (W=spongy mesophyll, X=stoma)
(b) Importance of W and X:
W (spongy mesophyll): Air spaces allow gas circulation
X (stoma): Allows CO₂ entry and O₂ exit
8. How would you help a person having an asthma attack?
Answer: Help them sit upright, use their inhaler, loosen tight clothing, stay calm, seek medical help if no improvement.
9. How does exercise affect breathing rate?
Answer: Increases breathing rate to supply more oxygen to muscles and remove more CO₂.
10. Two leaves in warm water – bubbles.
(a) Production of bubbles indicates: Gaseous exchange (oxygen escaping from leaf).
(b) More bubbles on lower surface of leaf A indicates: Stomata mainly on lower surface.
(c) Possible habitats: Leaf A – terrestrial plant; Leaf B – water lily (stomata only on upper surface).
11. Why breathe in oxygen not nitrogen (79% of air)?
Answer: Oxygen is needed for respiration; nitrogen is inert and not used by the body.
Unit 10: Excretion in humans
End Unit Assessment (Page 174–175)
1. In which organ are excess amino acids broken down?
D. Liver ✅
2. The active uptake of substances into the blood from the nephron is called:
B. Selective reabsorption ✅
3. The kidney function is achieved by:
E. All of the above ✅ (Ultrafiltration, secretion, selective reabsorption)
4. Iradukunda eats a full bag of salty chips. Effect on urine quantity and concentration?
Answer: Less urine, more concentrated (kidney reabsorbs more water to maintain osmotic balance).
5. Blood filtered = 1.18 dm³/min
(i) Total volume filtered in 24 hours: 1.18 × 60 × 24 = 1,699.2 dm³
(ii) Urine produced = 1.7 dm³ in 24 hours. % of filtered blood excreted as urine: (1.7 / 1699.2) × 100 = 0.1%
6. Differentiate between excretion and egestion.
Answer: Excretion – removal of metabolic waste (urea, CO₂). Egestion – removal of undigested food (faeces).
7. Why does urea concentration increase by the time filtrate reaches the collecting duct?
Answer: Water is reabsorbed, but urea is not; urea becomes more concentrated.
8. Diagram of nephron.
(a) Difference between M (afferent arteriole) and Q (efferent arteriole): Afferent wider than efferent – creates high pressure for ultrafiltration.
(b) Process at N (Bowman’s capsule): Ultrafiltration
(c) Reabsorption processes: Glucose and amino acids – active transport; water – osmosis.
9. Filtrate A (glucose, amino acids, water, urea) and B (water, urea).
(i) Filtrate A from: Proximal convoluted tubule (before reabsorption). Filtrate B from: Collecting duct (after reabsorption).
(ii) Absence of proteins and blood cells: They are too large to pass through glomerulus capillary walls.
10. How is the nephron of a desert kangaroo adapted to excrete concentrated urine?
Answer: Long loop of Henle allows more water reabsorption; more efficient ADH action.
Unit 11: Joints and movement
End Unit Assessment (Page 183–184)
1. The strong tissues that hold bones together at a joint and protect them from dislocation are:
B. Ligaments ✅
2. Flexing of the forearm is brought about by:
(exact option not provided – should be: contraction of biceps, relaxation of triceps)
3. Bones are held together by:
A. Ligaments ✅
4. Skull diagram – type of joint.
(a) Special name: Sutures
(b) Classification: Immovable
(c) Benefit: Protects the brain; provides stability.
5. Sketch a synovial joint and describe its functionality.
Answer: Labelled: articular cartilage, synovial fluid, synovial membrane, fibrous capsule, ligaments. Function: allows smooth, friction-free movement.
6. Why should we eat a balanced diet for healthy bones and joints?
Answer: Provides calcium (bone strength), vitamin D (calcium absorption), vitamin C (cartilage repair), protein (tissue growth).
7. Is animal movement a waste of time and energy?
Answer: No – animals move to find food, escape predators, find mates, and explore new habitats.
8. Meal suitable for Ngaboyisonga’s (elderly) bones.
Answer: Milk, yoghurt, green leafy vegetables (calcium), eggs, liver (vitamin D), fruits (vitamin C).
9. Which two joints move the same way?
B. Knee joint and elbow joint (both hinge joints) ✅
10. What tasks would be difficult if your knee joints did not work?
Answer: Walking, running, sitting, standing, climbing stairs, squatting.
Unit 12: Infectious diseases
End Unit Assessment (Page 198–199)
1. Explain the effects of malaria on a developing country.
Answer: Loss of productivity, increased healthcare costs, absenteeism from school/work, poverty cycle, child mortality.
2. What causes multi-drug resistance in TB treatment?
Answer: Incomplete treatment, incorrect drug use, poor patient adherence, lack of new drugs.
3. Why is Sub-Saharan Africa’s HIV rate so high?
Answer: Poverty, lack of education, limited healthcare access, cultural practices, gender inequality, stigma.
4. Why does HIV have a devastating effect on the body’s ability to fight diseases?
Answer: HIV attacks and destroys CD4 cells (white blood cells), which are essential for immune response.
5. Factors to consider before blood transfusion.
Answer: Blood type compatibility, screen for HIV, hepatitis, syphilis; check donor health history.
6. Dukuzumuremyi’s brother (headache, chills, fever, weakness, joint pain).
(i) He is suffering from: Malaria
(ii) What should she do? D. Take her brother to the hospital ✅
(iii) What should she do to prevent in future? Sleep under treated mosquito net, clear stagnant water, use insect repellent.
7. Saliva, mucus, tears – first line defence. Explain.
Answer: They contain enzymes (lysozyme) that kill bacteria; physically trap and remove pathogens.
8. Write a letter to the District Mayor on preventing infectious diseases.
(Open-ended – should include: clean water, waste disposal, vaccination, health education, mosquito control.)
9. Can society live without infectious diseases?
Answer: No, but can reduce risk through hygiene, vaccination, and public health measures.
10. Why has malaria persisted despite awareness?
Answer: Mosquito resistance, poverty, lack of bed nets, climate change, drug resistance.
11. Role-play on preventing the spread of COVID-19. (Open-ended – hand washing, masking, social distancing, vaccination.)
Unit 13: Immunity and vaccination
End Unit Assessment (Page 201)
1. How is breast milk a form of immunity for the baby?
Answer: Contains maternal antibodies (passive natural immunity) that protect against infections.
2. Explain the lock and key mechanism in antibody-antigen reaction.
Answer: Antibody has a specific binding site that fits only one antigen (like a key fits a lock), forming an antigen-antibody complex.
3. a) Why were you vaccinated when young?
Answer: To stimulate active artificial immunity without causing disease; provides immune memory.
b) What would happen if you were not vaccinated?
Answer: Higher risk of contracting serious diseases (measles, polio, TB, etc.)
4. Which statement is not true?
A. Antibody is protein produced due to antigen presence.
B. Immunisation involves introduction of altered antigens.
C. An antibody cannot destroy own cells.
D. Breastfeeding is a source of immunity.
All are true – question may have a trick; if any, C is debatable (autoimmunity exists).
5. True or false:
(a) Another name for antibody is antigen. False
(b) Antigens are protein in nature. True
(c) Diabetes Type I is an autoimmune disease. True
(d) Immunisation is an example of artificial passive immunity. False (artificial active)
6. Which method is not used by antibodies?
C. Autoimmunity ✅
7. Fill in blanks:
a) Antigens bind at the antigen-binding site forming antigen-antibody complexes.
**b) Passive immunity is a type of immunity that children acquire before they are born.
**c) Beta cells in the pancreas produce a hormone called insulin that regulates blood glucose.
8. Mukantagara refuses polio vaccination.
a) Were his concerns true? No.
b) What would you advise? Vaccination is safe and prevents polio; myths are false.
c) Have you heard such rumours? (Open-ended)
Unit 14: Sexual behaviour and sexual response
End Unit Assessment (Page 209)
1. How can couples show love and affection?
Answer: Hugging, kissing, spending quality time, listening, helping each other, giving gifts, verbal appreciation.
2. Teenagers are at higher risk of contracting STIs. Explain.
Answer: Multiple partners, lack of information, inconsistent condom use, peer pressure, experimentation.
3. What is sexual maturity? How does it help in decision-making?
Answer: Ability to reproduce. Helps individuals understand consequences of sexual activity, plan families, and practice safe sex.
4. How can you help prevent violation of human rights in your community?
Answer: Report abuse, educate others, support victims, promote gender equality, avoid child marriage.
5. Implications of reckless sexual behaviour.
Answer: STIs, HIV, unwanted pregnancy, abortion, school dropout, poverty, emotional trauma.
6. Why are Sebahive and Sentwali’s 40-year marriage still strong?
Answer: Trust, communication, respect, commitment, shared values, love, affection.
7. Challenges during adolescence.
a) Challenges: Peer pressure, body changes, sexual urges, emotional instability, risk-taking.
b) How to overcome: Education, counselling, parental guidance, abstinence, sports, hobbies.
8. Is sexual orientation a choice? (Open-ended – scientifically, not a choice.)
9. How would you deal with sexual assault?
Answer: Support the victim, report to police, seek medical care, counselling, legal action.
10. Ways of dealing with indiscipline in children.
Answer: Positive discipline, clear rules, open communication, role modelling, counselling.
Unit 15: Pregnancy prevention
End Unit Assessment (Page 219–220)
1. The male sterilisation operation known as vasectomy is carried out by:
D. Tying the vas deferens ✅
2. Which hormones are present in implants?
B. Progesterone (progestin) ✅
3. Do you agree that circumcision reduces HIV infection?
Answer: Partially – reduces risk but does not eliminate it; must still use condoms.
4. a) Should family planning be compulsory? (Open-ended – ethical debate)
b) Which method would you use? (Open-ended)
5. Compare natural and artificial methods.
	Natural methods
	Artificial methods

	No chemicals/devices
	Uses hormones, barriers, surgery

	Requires cycle tracking
	Highly effective

	No side effects
	Possible side effects

	No STI protection
	Some protect against STIs (condoms)


6. Are common myths about contraceptives true? (Open-ended – most are false)
7. Musabyimana used contraceptives but became pregnant – what went wrong?
Answer: Condom broke/slipped; pill missed; IUD displaced; incorrect use; drug interactions.
8. Limitations of natural contraceptive methods.
Answer: Require discipline, no STI protection, less effective, requires cycle tracking, abstinence during fertile days.
9. Why is procuring an abortion dangerous?
Answer: Risk of infection, haemorrhage, infertility, death; unsafe procedures cause complications.
10. a) Factors contributing to teen pregnancy: Lack of education, peer pressure, poverty, rape, no contraception.
b) Options for pregnant teens: Keep baby, adoption, safe motherhood programmes.
c) Partner’s responsibility: Emotional support, financial support, attend antenatal care, not abandoning the girl.
Unit 16: Reducing risk of STIs and HIV and AIDS
End Unit Assessment (Page 228)
1. Sexually transmitted infections are diseases that arise due to ____________.
Answer: unprotected sexual intercourse / pathogens transmitted through sexual contact.
2. Table of infections – causative agent and prevention.
	Disease
	Causative agent
	Prevention

	Gonorrhoea
	Neisseria gonorrhoeae
	Condom use, abstinence

	Syphilis
	Treponema pallidum
	Condom use, abstinence

	Chlamydia
	Chlamydia trachomatis
	Condom use, abstinence


3. The surest and best method of preventing STIs is:
D. Abstinence ✅
4. If left untreated, which STI leads to deafness and death in later stages?
A. Syphilis ✅
5. What are the socio-economic effects of HIV and AIDS?
Answer: Loss of workforce, increased healthcare costs, orphans, poverty, reduced life expectancy.
6. HIV and AIDS cannot be cured but can be managed. Explain.
Answer: Antiretroviral therapy (ART) suppresses viral load, prevents progression, reduces transmission, allows normal life.
7. What takes place in a VCT centre?
Answer: Pre-test counselling, HIV testing, post-test counselling, disclosure support, referral for treatment.
8. Why are youths vulnerable to STIs?
Answer: Lack of information, peer pressure, multiple partners, inconsistent condom use, alcohol/drug use.
9. Discuss briefly:
a) Does another STI increase HIV risk? Yes – breaks in skin, inflammation attract immune cells that HIV targets.
b) Does using a condom sometimes offer protection? Yes, but inconsistent use greatly reduces effectiveness.
c) Does washing after sex lower STI risk? No – does not remove pathogens inside body.
d) How well do condoms protect against HIV? 99% effective when used correctly and consistently.
e) Is it true that condoms are coated with HIV? No – completely false myth.
10. Why is guiding and counselling amongst youth important?
Answer: Promotes informed decisions, reduces risky behaviour, prevents STIs and unwanted pregnancies, builds self-esteem.








SENIOR THREE
Unit 1: Interdependence among organisms in an ecosystem
End Unit Assessment (Page 18–19)
1. Symbiosis is a mutually beneficial relationship between different organisms. Which among the following interactions is it closely related to?
A. Neutralism
B. Mutualism ✅
C. Commensalism
D. Grazing
2. What is interdependence?
Answer: Mutual dependence between organisms; they depend on each other for food, shelter, or mates.
3. Indicate whether the relationships below are commensalism or amensalism.
(a) Barnacles attached to the sides of a whale. → Commensalism (barnacle benefits, whale unaffected)
(b) Cattle egrets: birds that follow grazing cattle. → Commensalism (bird gets food, cattle unaffected)
(c) A flatworm attached to a horseshoe crab. → Commensalism (flatworm benefits, crab unaffected? Or parasitism – depends; book context suggests commensalism)
(d) A donkey grazing in a field. → Amensalism (grass is trampled/destroyed, donkey unaffected)
4. Differentiate between intraspecific and interspecific relationships using examples.
Answer: Intraspecific – between same species (e.g., lions competing for mates). Interspecific – between different species (e.g., lion and cheetah competing for prey).
5. Explain why a predator is a factor in determining the population of the species it eats, but a scavenger is not.
Answer: Predators actively kill and reduce prey population. Scavengers feed on already dead animals and do not directly reduce population size.
6. Look at the photograph of a lion. Identify features that make the lion a good predator.
Answer: Sharp claws, strong jaws, keen eyesight, camouflage, speed, acute senses.
7. What are the economic benefits of weeds and pests?
Answer: (Open-ended – e.g., weeds can be used as medicine or animal feed; pests can be used for biological control or research.)
8. What is the main disadvantage of allelopathy in plants?
Answer: It inhibits growth of nearby plants, reducing biodiversity and crop yield.
9. How are predators and their preys adapted to their environments?
Answer: Predators have sharp teeth/claws, speed, camouflage; prey have protective coloration, speed, warning signals, spines, or toxins.
10. In your opinion, is parasitism beneficial? Why?
Answer: (Open-ended – can argue no, because it harms host; or yes, because it regulates population and drives evolution.)
11. Explain why environmental conservation is important to the economy of Rwanda.
Answer: Conservation supports tourism (e.g., gorillas), protects water sources, prevents soil erosion, maintains biodiversity for agriculture and medicine.
12. Table of predator-prey data (years, prey population, predator population).
(a) Draw a graph.
(b) Explain the population dynamics.
Answer: As prey increases, predator increases; as predator increases, prey decreases; cycle repeats.
(c) Suggest animals that could depict such relationship.
Answer: Lion and zebra; cheetah and antelope; fox and rabbit.
(d) What is the impact of predator-prey dynamics in the ecosystem?
Answer: Maintains population balance, prevents overpopulation of prey, ensures natural selection.
Unit 2: Population size
End Unit Assessment (Page 31–32)
1. (a) What is overpopulation?
Answer: Condition of having more people than can live comfortably on Earth with available resources.
(b) Why talk of overpopulation yet we have vast open spaces?
Answer: Open spaces may not be habitable (deserts, mountains) or lack resources (water, food, infrastructure).
2. Suggest ways of combating inequality in distribution of resources in the world.
Answer: Fair trade policies, aid to developing countries, technology transfer, sustainable development.
3. Why are developing countries experiencing rapid population growth while developed countries grow more slowly?
Answer: Developing countries have higher birth rates, lower access to contraception, lower education levels, and higher child mortality leading to larger family sizes.
4. How does the HIV and AIDS epidemic affect global population?
Answer: Increases death rates, reduces life expectancy, lowers population growth, creates orphans, reduces workforce.
5. Graph of Rwanda population growth curve (1961–2003).
(a) Describe the shape of the graph.
Answer: Shows overall increase with a sharp decline around 1994.
(b) What can you attribute the increase in population to?
Answer: Improved healthcare, reduced infant mortality, increased life expectancy.
(c) What caused the decline in population?
Answer: 1994 Genocide against the Tutsi.
(d) What can you do as an individual to prevent such decline?
Answer: Promote peace, unity, reconciliation, and health education.
6. The rate of growth of a population depends on:
A. Food supply, predation, disease ✅
7. Which one of the following is a biotic factor that influences population growth?
C. Sex mates ✅
8. In which phase of population growth graph does the rate of population growth highest?
B. Log phase ✅
9. Graph of population growth pattern.
(a) Indicate growth phases: Lag, Log, Stationary, Death.
(b) Describe the growth phases.
Answer: Lag – slow growth; Log – rapid exponential growth; Stationary – birth rate = death rate; Death – population declines.
10. Explain the factors that affect the rate of population growth of an organism.
Answer: Food supply, predation, disease, birth rate, death rate, immigration, emigration.
11. Age structure graph of Rwanda population (2014).
(a) Comment on the shape.
Answer: Broad base (many young people), tapering top (fewer elderly).
(b) Do you see a problem with population distribution?
Answer: High dependency ratio – many young people need education and healthcare.
(c) Suggest ways of reducing problems associated with such age distribution.
Answer: Family planning, investing in education and healthcare, job creation.
(d) In what ways can human population be controlled?
Answer: Family planning, education, access to contraception, economic development, empowering women.
Unit 3: Nutrient cycles
End Unit Assessment (Page 47–48)
1. What are the four stages of the water cycle?
B. Evaporation, condensation, precipitation, surface runoff ✅
2. Which of the following is a component of acid rain?
C. Nitrogen oxides ✅
3. (a) How does the phosphorus cycle differ from the carbon and nitrogen cycles?
Answer: Phosphorus has no gaseous phase; it cycles through rocks, soil, water, and living organisms.
(b) How does organic phosphate move through a food web?
Answer: Plants absorb phosphates from soil; animals eat plants; decomposers return phosphates to soil.
(c) Humans do not influence the phosphorus cycle in any significant way. True or false?
Answer: False – humans add phosphates via fertilisers, causing eutrophication.
4. Give an example of evaporation at home or in school.
Answer: Drying of wet clothes, water boiling in a kettle, sweat evaporating.
5. (a) Identify leguminous plants: Peas, ground nuts, cashew nuts.
(b) Why is it important to include leguminous crops in a farm?
Answer: They fix nitrogen in the soil via Rhizobium bacteria, improving soil fertility.
6. What does it mean to say that nutrients recycle in an ecosystem but energy flow is a one-way path?
Answer: Nutrients are reused and cycled; energy enters as sunlight and is lost as heat, not recycled.
7. Picture of carbon dioxide exchange.
(a) Describe processes that exchange CO₂ with the air.
Answer: Photosynthesis (removes CO₂), respiration (adds CO₂), combustion (adds CO₂), decomposition (adds CO₂).
(b) Explain the overall effect on mass of CO₂ in the air.
Answer: Balance depends on rates; human activities (burning fossil fuels, deforestation) increase CO₂.
8. Diagram of carbon cycle in a habitat.
(a) Name processes X and Y.
Answer: X = respiration; Y = photosynthesis (or vice versa depending on diagram).
(b) Describe the part played by algae in this carbon cycle.
Answer: Algae photosynthesise, removing CO₂ and producing organic carbon.
(c) In tropical rainforests, process X is much faster than in most other habitats. Suggest why.
Answer: Higher temperatures and humidity increase respiration rates; more biomass.
9. Ecologists discovered trout dying in a stream near farmland where nitrogen fertiliser was used.
(a) How might you explain what happened?
Answer: Fertiliser runoff caused eutrophication, leading to algal blooms, oxygen depletion, and fish death.
(b) Formulate a hypothesis.
Answer: Increased nitrate levels in water lead to decreased dissolved oxygen and fish mortality.
10. Suggest ways of reducing human interference to nutrient cycles.
Answer: Reduce fossil fuel use, prevent deforestation, use fewer chemical fertilisers, practice sustainable agriculture.
11. Briefly describe phosphorus and nitrogen cycles by explaining processes in each.
Answer: Nitrogen cycle – fixation, nitrification, assimilation, ammonification, denitrification. Phosphorus cycle – weathering, absorption by plants, consumption by animals, decomposition, sedimentation.
Unit 4: Effects of human activities on ecosystems 1
End Unit Assessment (Page 69)
1. Environmental degradation is disadvantageous in all the following ways except:
B. it preserves the natural resources for a longer time ✅ (i.e., it does NOT preserve resources)
2. Describe the effects of acid rain.
Answer: Damages plants, kills fish, corrodes buildings (especially limestone), reduces soil fertility.
3. (a) Explain how pollution affects our country.
Answer: Causes health problems, reduces clean water availability, harms agriculture, affects tourism.
(b) Which form of pollution is widespread in Rwanda?
Answer: Water pollution (from domestic and agricultural runoff), air pollution (from vehicles and biomass burning).
(c) What should we do to increase awareness about environmental pollution?
Answer: Education campaigns, media messages, school programs, community clean-ups.
4. (a) What are the effects of deforestation on the environment?
Answer: Soil erosion, loss of biodiversity, increased CO₂, climate change, flooding.
(b) How can parks and forests in Rwanda be managed to keep them safe from poachers?
Answer: Increase ranger patrols, community involvement, use of technology (drones, cameras), stricter laws.
5. Explain the reasons for habitat destruction.
Answer: Agriculture, housing and road construction, extraction of natural resources (mining, logging).
6. Discuss briefly the following (open-ended, but example answers given):
(a) Should we focus on controlling nature to satisfy food requirements or work with it? Work with nature (sustainable agriculture).
(b) How does maintaining biodiversity play a role in food security? Diverse crops provide resilience against pests and climate change.
(c) Which benefits are realised by protecting the environment? Clean water, fertile soil, climate regulation, tourism.
(d) If you could choose one alternative energy source, which one would you choose? Why? Solar – renewable, abundant, clean.
(e) Do you think recycling is an important environmental issue? Yes – reduces waste, saves resources, reduces pollution.
(f) Should global warming be a major concern? Yes – causes extreme weather, sea level rise, habitat loss.
7. You are a member of the environment club in your school.
(a) What is the importance of being a member of a club in school? Promotes awareness, action, teamwork, leadership.
(b) How can you impact your community with knowledge from club activities? Organise clean-ups, tree planting, workshops.
8. Do you think science can fix today's food problems?
Answer: Partially – GMOs, irrigation, fertilisers help, but need sustainable practices and reduced waste.
9. Describe the effects of methane pollution on the environment.
Answer: Methane is a potent greenhouse gas (21× more than CO₂), contributes to climate change, explosive in landfills.
10. What measures has REMA put in place to solve issues related to environmental degradation in Rwanda?
Answer: Environmental impact assessments, pollution control laws, reforestation programs, wetland protection, public awareness campaigns.
Unit 5: Effects of human activities on ecosystems 2 (conservation and sustainability)
End Unit Assessment (Page 83)
1. (a) Define sustainable resources and sustainable development.
Answer: Sustainable resources – used/harvested without depletion. Sustainable development – meets present needs without compromising future generations.
(b) Which one is NOT an example of sustainable resources?
D. Removing ✅
2. Which of the following cannot be recycled?
B. Organic waste (can be composted; actually all can be recycled in some way – but book may expect none? Organic waste can be composted, so maybe trick question. Paper, glass, metal are clearly recyclable.)
3. Which statement about sustainable development is not true?
B. Sustainability has the main objective of purely focusing on the natural environment. ✅ (It also includes social and economic dimensions.)
4. The human activity that causes maximum environmental pollution having regional and global impacts is:
B. Industrialisation ✅
5. (a) Why should non-renewable resources be conserved?
Answer: They take millions of years to form and will eventually run out.
(b) What are the challenges faced in treating wastewater?
Answer: High cost, energy requirements, removal of all contaminants, disposal of sludge.
6. (a) Suggest ways you as an individual can help conserve endangered species.
Answer: Avoid products from endangered species, support conservation organisations, reduce habitat destruction.
(b) Which human activities can lead to species extinction?
Answer: Habitat destruction, poaching, pollution, climate change, introduction of invasive species.
(c) What is the point of saving endangered species?
Answer: Maintain biodiversity, ecosystem services, potential medicines, ethical responsibility.
7. Differentiate between conservation, restoration and stabilisation.
Answer: Conservation – protecting resources; restoration – returning damaged ecosystems to original state; stabilisation – preventing further degradation.
8. Explain how captive breeding programmes help in conservation of endangered species.
Answer: Increase population numbers, maintain genetic diversity, allow reintroduction into the wild.
9. Describe how sustainable development leads to conservation.
Answer: Uses resources wisely, prevents depletion, ensures long-term availability, reduces waste and pollution.
10. Explain how human activities affect areas that are protected.
Answer: Poaching, illegal logging, encroachment for farming, pollution from nearby areas, introduction of invasive species.
Unit 6: Mitosis and meiosis
End Unit Assessment (Page 99–101)
1. Arrange the following in ascending order:
A. Gene, chromosome, cell ✅
2. Which statement is incorrect?
B. The chromosome number is constant within different species in an ecosystem. ✅
3. In what phase do cells spend most of their time?
D. Interphase ✅
4. Which is true of mitosis in a diploid cell?
C. It results in daughter cells which are genetically identical, but physically smaller, than the original cell. ✅
5. What stage of mitosis is this cell representing?
(Image – anaphase, chromosomes separating)
A. Anaphase ✅
6. Match terms with stages: Migration, Shortening and Thickening, Cytokinesis, Prophase
C. Anaphase, Prophase, Telophase, centrioles forming ✅
7. Rearrange photographs in correct chronological order.
(Order: interphase, prophase, metaphase, anaphase, telophase)
8. A diploid female lizard produces diploid offspring genetically identical to herself. This requires:
B. mitosis ✅
9. The main difference between meiosis and mitosis is that:
C. mitosis makes genetically identical copies; meiosis does not. ✅
10. Which happens during both meiosis and mitosis?
C. Sister chromatids separate. ✅
11. (a) Outline the difference between mitosis and meiosis.
Answer: Mitosis – 2 daughter cells, identical, same chromosome number, no crossing over. Meiosis – 4 daughter cells, genetically different, half chromosome number, crossing over.
(b) Explain the significance of mitotic cell division.
Answer: Growth, repair, asexual reproduction.
12. If a parent cell contained 30 chromosomes, its daughter cells would contain 30 chromosomes following mitosis.
13. Indicate True or False:
a) Meiosis is an important source of variation. True ✅
b) Mitosis occurs in mature red blood cells in human beings. False (RBCs have no nucleus)
c) During mitosis the nuclear membrane temporarily disappears. True ✅
d) Meiosis gives rise to the haploid condition. True ✅
e) In multicellular organisms mitosis functions primarily in growth. True ✅
f) In plants, a cell plate forms during telophase of mitosis. True ✅
g) The human zygote divides by meiosis. False (divides by mitosis)
14. Define:
(i) Meiosis – Cell division producing four haploid, genetically different daughter cells.
(ii) Mitosis – Cell division producing two identical diploid daughter cells.
(iii) Haploidy – Having one set of chromosomes (n).
(iv) Diploidy – Having two sets of chromosomes (2n).
(v) Cytokinesis – Division of cytoplasm after nuclear division.

Unit 7: Heterotrophic nutrition
End Unit Assessment (Page 129–133)
1. Two cellular activities that support human life are absorption and assimilation. What is needed for assimilation but not for absorption?
A. Enzymes to synthesize new molecules ✅
2. Digestive functions of the tongue include:
D. All of the above ✅
3. Spot organisms in the grid and categorise as autotrophs or heterotrophs.
(Answers will vary – e.g., grass, carrot – autotrophs; cow, elephant, mushroom, bird, etc. – heterotrophs)
4. Mark statements as true or false. If false, write correct statement.
A. Tongue is attached to the roof of the mouth cavity at the back. False – attached to floor of mouth.
B. The large intestines are longer and wider than the small intestines in human beings. False – small intestine is longer.
C. Mucus protects the large intestines from damage. True
D. Heterotrophs have a similar basic process of nutrition. True
5. (a) Name the parts in the diagram of the digestive system.
(Labels: mouth, oesophagus, stomach, liver, gall bladder, pancreas, small intestine, large intestine, rectum, anus)
(b) Identify:
(i) Largest gland – Liver
(ii) Protein digestion begins – Stomach
(iii) Releases digestive juice into small intestine – Pancreas
(iv) Stores bile – Gall bladder
6. Match column A with B.
	Column A
	Column B

	Rectum
	Faeces

	Gall bladder
	Bile juice

	Stomach
	Gastric juice

	Tongue
	Taste buds

	Small intestines
	Villi



7. Paul (boiled rice) vs John (boiled and chewed rice) with iodine.
Answer: John’s test tube showed no blue-black colour (starch digested by salivary amylase); Paul’s showed blue-black (starch still present).
8. What features of the teeth lead to their effectiveness?
Answer: Hard enamel for biting/grinding; different shapes for cutting, tearing, crushing; anchored in jaw by cement.
9. Diagram of tooth.
(a) Label A, B, C, D. (A = enamel, B = dentine, C = pulp cavity, D = cement)
(b) Type of tooth and reason. (Molar – broad surface with cusps for grinding)
(c) Organism responsible for decaying teeth? Bacteria (e.g., Streptococcus mutans)
(d) Effects of tooth decay? Pain, infection, tooth loss, difficulty eating.
10. Fill gaps in the table.
	Name of enzyme
	Gland secreting
	Substrate
	Products
	Optimum pH

	Amylase
	Salivary glands/pancreas
	Starch
	Maltose
	6.5–7

	Pepsin
	Gastric glands
	Protein
	Polypeptides
	1.5–2

	Lipase
	Pancreas
	Triglyceride
	Glycerol + fatty acids
	8


11. How is HCl directly involved in digestion?
Answer: Activates pepsinogen to pepsin, kills bacteria, provides acidic pH for pepsin.
12. Explain: ingestion, absorption, assimilation, excretion, egestion.
Answer: Ingestion – taking food in; absorption – uptake into blood; assimilation – incorporation into body tissues; excretion – removal of metabolic waste; egestion – removal of undigested waste.
13. Diagram of villus.
(a) Label A, B, C. (A = lacteal, B = blood capillary, C = epithelium)
(b) Where are villi found? Small intestine (ileum)
(c) How are villi suited to their function? Large surface area, thin walls, rich blood supply, lacteal for fat absorption.
14. Table of dietary requirements.
(a) Why different protein requirements for boy and girl? Boys generally have higher muscle mass and growth rate.
(b) Why different iron requirements? Women lose iron during menstruation.
(c) When would a woman’s calcium need increase? Pregnancy, breastfeeding, menopause.
15. Outline ways in which food can be contaminated.
Answer: Chemicals (pesticides), improper handling, poor hygiene, contaminated utensils, insects, unapproved sources.
16. (a) Describe types of nutrition with examples:
(i) Holozoic – ingesting and digesting food (humans)
(ii) Saprophytism – feeding on dead matter (mushrooms)
(iii) Parasitism – feeding on living host (tapeworm)
(b) (i) Other organ producing amylase? Pancreas
(ii) Role of amylase? Breaks starch into maltose
(iii) Effect of 0°C to 60°C on amylase? Activity increases to optimum (~37°C), then decreases and denatures above ~50°C.
(c) Why most food needs digestion? Large, insoluble molecules cannot be absorbed; must be broken into small, soluble molecules.
Unit 8: Circulatory system in humans
End Unit Assessment (Page 164–167)
1. The wall of the left ventricle is thicker because it:
C. pumps blood to all parts of the body ✅
2. Which can best be compared to soldiers? Explain why.
Answer: White blood cells – they fight infection and protect the body.
3. What effect does age have on the size of the thymus?
D. The thymus initially increases in size and then decreases in size from adolescence through old age. ✅
4. (a) How do the heart and lungs work together to pick up and deliver oxygen to the cells?
Answer: Heart pumps deoxygenated blood to lungs; lungs oxygenate blood; heart pumps oxygenated blood to body.
(b) How does the structure of arteries and veins relate to their functions?
Answer: Arteries – thick muscular walls, narrow lumen to withstand high pressure. Veins – thin walls, valves, wider lumen for low pressure.
5. What are the risk factors for coronary heart disease?
Answer: Smoking, high cholesterol, obesity, diabetes, sedentary lifestyle, high blood pressure.
6. Is ABO blood compatibility enough for the safety of blood transfusion? Why?
Answer: No – Rhesus factor must also be matched to prevent agglutination.
7. Lymph nodes filter the lymph before it is returned to the bloodstream.
8. What can one attribute the main causes of circulatory system disorders to?
Answer: Unhealthy diet, lack of exercise, smoking, alcohol, stress, genetic factors.
9. Discuss good health habits for the circulatory system.
Answer: Exercise regularly, eat low-fat diet, avoid smoking, limit alcohol, manage stress.
10. Diagram of capillaries in a tissue.
(i) Is vessel X a venule or arteriole? Arteriole (blood flowing from heart)
(ii) Name substances found in blood and fluid Y. Glucose, amino acids, oxygen, salts
(iii) Name fluid Y. Tissue fluid
(iv) How do useful substances get into cells? Diffusion
(v) Name one substance that leaves cells into Y. Carbon dioxide or urea
(vi) How does Y differ from plasma? Less protein
(vii) What causes substances to leave blood and form Y? High blood pressure at arteriole end of capillary
(viii) Two ways excess fluid Y drains? Into blood capillaries (venule end) or into lymphatic capillaries.
11. Pulse rate graph before and after exercise.
(a) Why did pulse rate rise during exercise? Muscles need more oxygen and glucose; heart beats faster to supply them.
(b) Increase in beats per minute? (Read from graph)
(c) Time to return to resting rate? (Read from graph)
(d) Why was return gradual? Body needs time to repay oxygen debt and remove lactic acid.
(e) How does holding breath affect heart rate? Initially may increase due to CO₂ buildup, then may cause bradycardia.
12. Table of altitude vs red blood cell count.
(i) Plot graph.
(ii) Significance of increase at higher altitude? Lower oxygen; body produces more RBCs to carry more oxygen.
(iii) What should athletes do before competing at high altitude? Train at altitude or use altitude simulation to increase RBC count.
13. Table of heart rate vs heart output.
(i) Plot graph.
(ii) Conditions leading to increased heartbeat? Exercise, fear, excitement, fever.
(iii) Effect of heartbeat on output? Output increases with rate up to an optimum, then decreases (heart fills less).
(iv) Advantage when chased by a dog? More blood/oxygen to muscles for running.
(v) Optimum output? Around 6.0 litres (at 120–140 bpm)
(vi) Reason? At very high rates, ventricles don’t fill completely, so output drops.
Unit 9: Cellular respiration
End Unit Assessment (Page 181–182)
1. Which of the following organisms carries out cellular respiration?
A. A corn plant, B. Dog, C. Yeast, D. A bacterium – All of them (not listed as “All”, but all do cellular respiration)
2. What is the main cellular structure involved in respiration?
C. Mitochondrion ✅
3. Which does not use energy for respiration?
C. Maintaining a constant body temperature in fish and reptiles ✅ (they are poikilothermic/ectothermic)
4. Oxygen is vital to the process of aerobic cellular respiration. Explain.
Answer: Oxygen is the final electron acceptor in the electron transport chain, allowing maximum ATP production.
5. Suggest reasons why living organisms need to respire.
Answer: To produce ATP for growth, repair, movement, active transport, maintaining body temperature, nerve transmission.
6. Fill table:
	Characteristic
	Process

	Less energy produced
	Anaerobic

	Occurs in both plants and animals
	Both

	Complete breakdown of glucose
	Aerobic

	By-product is lactic acid
	Anaerobic


7. True or false:
(a) Aerobic respiration is the release of energy in the absence of oxygen. False
(b) All organisms require oxygen to respire. False
(c) Lactic acid is produced in animals only and not in plants during anaerobic respiration. True (plants produce ethanol)
(d) Both facultative and obligate anaerobes do not require oxygen to exist. False (facultative can use oxygen)
8. Diagram of yeast experiment.
(a) What happens to limewater? Turns milky/cloudy (CO₂ produced)
(b) Why was water first boiled then cooled? Boiled to remove oxygen, cooled to avoid killing yeast.
(c) Why oil layer? (i) Over yeast – creates anaerobic conditions. (ii) Over limewater – prevents CO₂ from escaping.
(d) Type of respiration? Anaerobic (fermentation)
(e) Importance in industry? Bread making, brewing, biofuel production.
Unit 10: Skin and homeostatic mechanisms
End Unit Assessment (Page 199–201)
1. By experiment, heat loss per unit weight of a small mammal was greater than that of a large mammal. Which conclusion can be drawn?
C. Small mammals have a higher metabolic rate than large mammals. ✅
2. Which is the reaction of human skin when the body becomes very cold?
A. The arterioles constrict, the hair stands on end and sweat production ceases. ✅
3. Which condition indicates positive feedback has occurred?
A. Blood pressure decreases greatly; blood flow to heart is inadequate, and blood pressure decreases. ✅
4. Human bodies maintain internal environment constant. This statement:
B. refers to homeostasis in the body. ✅
5. Destruction of beta cells of the pancreas results in:
A. type I diabetes (insulin-dependent) ✅
6. In which circumstances may more blood sugar be found in the hepatic portal vein than in any other vessel?
Answer: After a meal containing carbohydrates, when glucose is being absorbed from the small intestine.
7. What is the heart's response to exercise and how does it enable greater physical activity?
Answer: Heart rate and stroke volume increase, increasing cardiac output, delivering more oxygen and glucose to muscles.
8. Mammals are said to be homoeothermic. What is meant?
Answer: They maintain a constant body temperature independent of the environment.
9. Why is it important to maintain a constant internal environment?
Answer: Ensures optimal conditions for enzyme activity and cell function; prevents damage from temperature or osmotic changes.
10. How would you advise a person suffering from diabetes in your community?
Answer: Eat a balanced diet low in sugar, exercise regularly, take prescribed medication/insulin, monitor blood glucose, visit doctor regularly.
11. (a) What is homeostasis?
Answer: Maintenance of a constant internal environment.
(b) Explain with examples:
(i) Negative feedback – reverses a change (e.g., blood glucose regulation)
(ii) Positive feedback – amplifies a change (e.g., oxytocin in childbirth)
12. Diagram of an organ (pancreas).
(a) Identify the organ. Pancreas
(b) Give the importance. Produces digestive enzymes (exocrine) and hormones insulin/glucagon (endocrine)
(c) Name parts A, B, C, D. (A = pancreatic duct, B = islet of Langerhans, C = acinar cells, D = blood vessel)
13. Graph of glucose concentration in hepatic portal vein and hepatic vein.
(a) (i) Why increasing in first 30 minutes? Absorption of glucose from small intestine.
(ii) Why decreasing after 30 minutes?** Liver removes glucose from blood and stores as glycogen.
(b) Why is glucose level in hepatic vein lower than in portal vein? Liver has removed glucose.
(c) (i) Other vessel bringing blood to liver? Hepatic artery
(ii) Expected glucose level in this vessel?** Normal blood glucose level (90–100 mg/100 cm³)
Unit 11: Response and Co-ordination in plants
End Unit Assessment (Page 206–207)
1. Which of the following is a long-term plant response?
C. Gravitropism ✅
2. Explain the behaviour of auxins when exposed to:
(a) unidirectional light. Auxins move to the shaded side, causing elongation on that side, bending towards light.
(b) pull of gravity. Auxins accumulate on lower side; in shoots, this causes upward bending (negative geotropism); in roots, downward bending (positive geotropism).
3. If the tip of a seedling is cut off or covered by a black cap, phototropism will not occur. True or false?
True – auxins are produced at the tip.
4. State different plant responses and their stimuli.
Answer: Phototropism – light; geotropism – gravity; hydrotropism – water; thigmotropism – touch; chemotropism – chemicals.
5. (a) What advantage is there for a plant when it responds to light positively?
Answer: Maximises photosynthesis.
(b) Why is it important for plants to respond to gravity?
Answer: Roots grow down for water and anchorage; shoots grow up for light.
6. Stimulation by auxins causes cell elongation because turgor pressure increases in the cell which stretches the weakened cell wall. True or false?
True
7. When a plant is exposed to unidirectional light, auxins move to the shaded side.
8. What is the possible significance of the nastic movement in Mimosa (leaves fold when touched)?
Answer: May deter herbivores or reduce damage from wind/rain.
9. Explain the difference between nastic response and tropism using a table.
	Nastic response
	Tropism

	Direction determined by plant anatomy
	Direction determined by stimulus direction

	Reversible and repeatable
	Irreversible growth response

	Example: Mimosa leaf folding
	Example: shoot bending towards light


10. State ways thigmotropism enables a plant to survive.
Answer: Climbing plants get support to reach light; tendrils wrap around structures; roots grow away from obstacles.
11. Graph of auxin concentration vs growth.
(a) Describe and explain trends. Shoots: low concentrations stimulate growth, higher concentrations inhibit. Roots: very low concentrations stimulate, higher concentrations inhibit more strongly.
(b) What use could be made of these results? Herbicides (high auxin concentrations kill broadleaf weeds without affecting grasses).
12. Complete the passage about auxins.
Auxins, such as indole acetic acid (IAA), are the most abundant plant growth substances. They are concerned with primary growth due to cell elongation and differentiation. They also cause responses to external stimuli, such as light and gravity. They also promote the growth of adventitious roots from stems, suppress the development of lateral buds and initiate fruit development, even if pollination has not occurred (a process known as parthenocarpy). Auxin is produced in the tips of stems and diffuses down to the target region.
Unit 12: Response and Co-ordination in animals
End Unit Assessment (Page 245–247)
1. The body's largest organ is the:
B. skin ✅
2. Which glands are present in the eyes?
B. Lacrimal glands ✅
3. Which is a function of the myelin sheath?
A. Increases the speed at which nerve impulses travel along an axon ✅
4. The nervous system is divided into the ______ and the ______; the former consists of ______; the latter ______.
D. CNS; PNS; the brain and spinal cord; the nerves around the body ✅
5. Which of these is not a reflex action?
B. Secretion of sweat ✅ (sweating is under autonomic control but not a simple reflex arc; some textbooks may differ)
6. A change in the environment that generates a response is called:
C. stimulus ✅
7. Both eyes seeing the same object is called:
C. binocular vision ✅
8. Middle ear infection may follow a throat infection because:
B. the pharyngeal (throat) mucosa is continuous with the mucosa of the middle ear. ✅
9. The function of the lens is to bend light and focus them on the optic disc. True or false?
False – focuses on the retina/fovea, not the optic disc (blind spot).
10. Give the main differences between response in green plants and multicellular animals.
Answer: Plants respond by growth (tropisms); animals respond by movement (muscles). Plants have no nervous system; animals have nerves and hormones.
11. (a) Why do diabetic patients often undergo dietary sugar restriction?
Answer: To prevent hyperglycaemia and reduce need for insulin.
(b) Differentiate type I and type II diabetes.
Answer: Type I – autoimmune destruction of beta cells, insulin-dependent, juvenile onset. Type II – insulin resistance, often adult onset, linked to obesity.
(c) Evidence that environmental contaminants cause endocrine disruption? (Open-ended – e.g., feminisation of fish near sewage outlets)
(d) Dangers of using hormones in animal breeding? Residues in meat/milk may affect human hormone balance; antibiotic resistance.
12. Diagram of human body – indicate locations:
(a) Master gland – pituitary (base of brain)
(b) Gland producing female sex hormones – ovaries
(c) Mixed gland – pancreas
(d) Gland associated with goitre – thyroid
(e) Gland for fight and flight – adrenal
13. The pituitary gland is sometimes called the master gland. Why?
Answer: It controls the activity of other endocrine glands.
14. Girl pricks finger and pulls hand away.
(i) Type of response? Reflex action
(ii) Effector? Arm muscles
(iii) Type of nerve cell linking CNS to effector? Motor neurone
15. Complete the table:
	Endocrine gland
	Hormone Secreted
	Target Organ
	Function

	Anterior pituitary
	Human growth hormone
	All cells
	Growth

	Posterior pituitary
	Antidiuretic hormone
	Kidney
	Water reabsorption

	Thyroid
	Thyroxine
	All cells
	Metabolic rate

	Parathyroid
	Parathyroid hormone
	Bones, kidneys
	Increase blood calcium

	Adrenal medulla
	Adrenaline
	Most cells
	Fight or flight

	Pancreas
	Insulin
	All cells
	Lower blood glucose

	Pancreas
	Glucagon
	Liver
	Raise blood glucose

	Ovary
	Oestrogen
	Sex organs
	Female secondary characteristics

	Ovary
	Progesterone
	Sex organs
	Maintain pregnancy

	Testis
	Testosterone
	Sex organs, muscles
	Male secondary characteristics


Unit 13: Asexual and sexual reproduction
End Unit Assessment (Page 261–262)
1. What type of traits do organisms need to survive and reproduce?
C. Traits favourable for survival ✅
2. Asexual reproduction involves:
C. single parent ✅
3. Which statement is true for both asexual and sexual reproduction?
(iii) Offspring have resemblance to the parents. ✅
4. What type of reproduction is more conducive to evolution due to increased genetic diversity?
D. Sexual ✅
5. When is being genetically identical to the parent an advantage?
C. When the environment is just like the one the parent lived in successfully ✅
6. If organisms cannot adapt to changing environmental conditions, what is likely to happen?
B. They may become extinct. ✅
7. Which structure is not involved in vegetative reproduction?
A. Fruits ✅
8. What type of asexual reproduction is found in amoeba?
A. Binary fission ✅
9. Which is true about grafting?
B. Two separate stems are joined together to form one stem ✅
10. The part of the Irish potato plant responsible for vegetative reproduction is the:
B. stem ✅
11. The production of new plants by underground stems is an example of vegetative reproduction.
12. What is the difference between cutting and grafting?
Answer: Cutting – a piece of stem/root is planted directly. Grafting – a scion is joined to a rootstock.
13. Give four parts of plants used in propagation with illustrations.
Answer: Bulb (onion), tuber (potato), rhizome (ginger), sucker (banana).
14. Differences between asexual and sexual reproduction (table).
	Asexual
	Sexual

	One parent
	Two parents

	No gametes
	Gametes fuse

	Offspring identical
	Offspring vary

	Fast reproduction
	Slower

	No meiosis
	Meiosis involved


15. Fill in blanks:
The process of meiosis produces unique reproductive cells called gametes which have half the number of chromosomes as the parent cell. During fertilisation the fusion of haploid gametes from two individuals restores the diploid condition. Gametes are haploid (containing only one set of chromosomes) while the zygote is diploid (containing two sets of chromosomes). Thus, sexually-reproducing organisms alternate between haploid and diploid stages. In sexual reproduction, two individuals produce offspring that have genetic characteristics from both parents. Sexual reproduction introduces new gene combinations in a population through recombination.
Unit 14: Sexual reproduction in flowering plants
End Unit Assessment (Page 284–285)
1. Which statement is FALSE?
D. In sexual reproduction, the offspring of a plant is identical to one of the parents only. ✅
2. Which statement describes petals of a flower?
C. Brightly coloured part of a flower that attracts insects ✅
3. The two nuclei of the pollen grain are the:
C. generative and tube nucleus ✅
4. Which statement about wind-pollinated plants is correct?
B. Their stamens and stigmas are outside the flower and, compared to insect-pollinated plants, they have smaller petals. ✅
5. Fill the table for seed/fruit adaptations:
	Feature
	Adaptation

	Hard testa
	Protects seed; may allow dispersal through animal gut

	Hollow seeds
	Flotation in water dispersal

	Lines of weakness on fruit body
	Explosive/self dispersal

	Long flexible stalk onto which fruit body is attached
	Wind dispersal (allows fruit to swing and release seeds)


6. Describe dispersal method for:
Coconut: Water – fibrous mesocarp, waterproof, air spaces
Bean pods: Self/explosive – pods dry and twist, ejecting seeds
Black jack: Animal – hooks attach to fur/clothing
Jacaranda: Wind – wing-like structure
7. Study flower diagram.
(a) Agent of pollination? Insect
(b) Two reasons: Brightly coloured petals; presence of nectar guides.
(c) Other factors: Scent, sticky stigmas, anthers positioned to brush against insects.
8. Bean seed diagram – label parts that:
(a) grows up – plumule
(b) stores food – cotyledon
(c) grows down – radicle
9. What happens to female parts of the flower after fertilisation?
Answer: Ovary becomes fruit; ovules become seeds; style and stigma wither.
10. How are pollen grains of insect-pollinated plants adapted for transfer?
Answer: Rough or spiky surface to stick to insects; often sticky.
11. Differences between epigeal and hypogeal germination (table).
	Epigeal
	Hypogeal

	Cotyledons emerge above ground
	Cotyledons remain underground

	Hypocotyl elongates
	Epicotyl elongates

	Example: bean
	Example: pea


12. Factors causing seed dormancy, how broken, advantages.
Answer: Causes – hard seed coat, immature embryo, inhibitors. Breaking – scarification, stratification, light, fire. Advantages – allows survival through unfavourable conditions, dispersal over time.
13. Describe characteristics of seeds dispersed by animals with diagrams.
Answer: Hooks (black jack), fleshy edible fruits (passion fruit), sticky surfaces.
14. Describe a simple experiment to investigate conditions necessary for germination.
Answer: Use four flasks with seeds: A – no water (dry), B – no oxygen (boiled water with oil layer), C – cold temperature (refrigerator), D – control (water, oxygen, warmth). Only D germinates, showing need for water, oxygen, and warmth.
Unit 15: Reproduction in human beings
End Unit Assessment (Page 303–305)
1. Correct order of events:
B. Ovulation-fertilisation-implantation ✅
2. In human beings, fertilisation takes place in the:
B. oviduct ✅
3. If menstruation occurs on days 4–9 of the month, in a 28-day cycle, ovulation would be on:
A. 17th (assuming day 1 is first day of period; ovulation ~day 14; if period starts day 4, then day 4+14=18? But options: 17th is closest) ✅
4. Shortly after an egg is fertilised, the product is known as:
Zygote
5. Contraction of the uterus before and after birth is brought about by the hormone produced by the posterior lobe of the pituitary gland called:
Oxytocin
6. Differentiate between spermatogenesis and oogenesis.
Answer: Spermatogenesis – production of sperm in testes, starts at puberty, continuous, four sperm per cell. Oogenesis – production of ova in ovaries, starts before birth, stops at menopause, one ovum per cell.
7. Functions of:
(a) Placenta – exchange of nutrients/gases, hormone production
(b) Vas deferens – transports sperm from epididymis to urethra
(c) Epididymis – stores and matures sperm
(d) Prostate gland – secretes fluid that nourishes and protects sperm
8. Role of Cowper’s gland?
Answer: Secretes pre-ejaculate fluid that neutralises urethral acidity and lubricates.
9. Three adaptations of the fallopian tube to its function.
Answer: Ciliated epithelium to move ovum; muscular walls for peristalsis; funnel-shaped opening near ovary.
10. What happens during birth to:
(a) Muscles in uterus – contract powerfully
(b) The cervix – dilates (opens)
(c) Placenta – expelled as afterbirth
11. Correct order of events:
(i) Growth of follicle, (iii) Ovulation, (ii) Menstruation
12. Diagram of sperm formation in testes.
(a) Why cells A and B are genetically identical? They are produced by mitosis.
(b) How cell division leads to cells C and D being genetically different? Crossing over in prophase I and independent assortment in metaphase I.
(c) Structural differences between sperm and ova? Sperm – small, tail, many mitochondria; ovum – large, no tail, nutrient-rich.
(d) How does zygote differ from A, B, C, D? Zygote is diploid; A,B are diploid (mitosis); C,D are haploid.
(e) (i) Why are testes located outside the body? Lower temperature needed for sperm production.
(ii) Structure in which they are located? Scrotum.
13. Diagram of foetus in uterus.
(a) Blood vessels in umbilical cord? Two umbilical arteries, one umbilical vein.
(b) How does blood composition differ? Umbilical vein carries oxygenated blood from placenta to foetus; umbilical arteries carry deoxygenated blood from foetus to placenta.
(c) Fluid surrounding embryo? Amniotic fluid.
(d) Why does foetus not suffocate if lungs filled with fluid? Foetus receives oxygen via placenta, not lungs.
(e) How are substances exchanged across placenta? By diffusion and active transport; maternal and foetal blood do not mix.
(f) Why does menstrual period stop in pregnancy? Progesterone maintains uterine lining; no shedding.
(g) Which hormone maintains the thickened lining? Progesterone.
14. Fill the table:
	Hormone
	Site of production
	Effect

	FSH
	Anterior pituitary
	Stimulates follicle development

	Oestrogen
	Ovary
	Repair of uterine lining

	LH
	Anterior pituitary
	Ovulation

	Progesterone
	Ovary (corpus luteum)
	Maintenance of uterine lining


15. Diagram of foetus (labels A–G).
(a) Identify parts: A = amniotic fluid, B = placenta, C = umbilical cord, D = uterine wall, E = cervix, F = vagina, G = foetus.
(b) Function of amniotic fluid: Protects foetus, allows movement, prevents dehydration.
(c) Hormone produced by part B (placenta)? Progesterone and oestrogen.
(d) Role of that hormone? Maintains pregnancy, prevents menstruation.
16. Diagram of urogenital system.
(a) Name parts A–E: (typical: A = kidney, B = testis, C = vas deferens, D = urethra, E = penis)
(b) Where are sperms produced? Testis
(c) Hormone produced in part B? Testosterone
(d) Where is urine formed? Kidney
(e) Which parts are not associated with the reproductive system? Kidney (and ureter if shown)
Unit 16: Social factors that affect good health
End Unit Assessment (Page 316–317)
1. What is the single most effective way to prevent the transmission of disease?
C. Hand washing with soap and water ✅
2. How can you tell if food has enough bacteria to cause food poisoning?
B. You cannot, it will appear normal. ✅
3. Which one is a waterborne disease?
D. Cholera ✅
4. The major illness caused due to lack of sanitation facilities is cholera (or typhoid, dysentery).
5. (i) Is moderate consumption of alcohol okay? (Open-ended – health risks exist even at moderate levels)
(ii) Which organ does heavy drinking affect?** Liver – can cause cirrhosis.
(iii) How can alcoholics be rehabilitated?** Counselling, support groups, medical treatment, family support.
6. Give reasons why access to safe drinking water is important.
Answer: Prevents waterborne diseases (cholera, typhoid), promotes health, reduces healthcare costs.
7. (a) What do you understand by the term hygiene?
Answer: Practices that keep the body and environment clean to prevent disease.
(b) How does poor hygiene affect your work?
Answer: Increases sickness absence, reduces concentration, spreads infections.
8. John with TB did not complete medication.
(i) Why complete medication? To prevent drug resistance and cure infection.
(ii) What form of TB was John suffering from? Multi-drug resistant TB (MDR-TB)
(iii) Signs and symptoms of TB? Persistent cough, weight loss, night sweats, fever, coughing blood.
(iv) Why are viruses not affected by antibiotics? Viruses lack cell walls and metabolic pathways that antibiotics target.
9. Discuss factors that can hinder someone from having good health.
Answer: Poor housing, lack of clean water, poor hygiene, poverty, lack of education, pollution, unhealthy diet, substance abuse.
10. What are the roles of a public health worker in the community?
Answer: Disease prevention, health education, vaccination campaigns, sanitation inspection, outbreak control.
Unit 17: Decision-making regarding sexual relationships
End Unit Assessment (Page 323–324)
1. A male condom cannot be used for sexual protection if:
D. all of the above ✅
2. What are the four fluids that can transmit HIV?
B. Blood, semen, vaginal fluid, breast milk ✅
3. Which two STIs can be cured with antibiotics?
A. Chlamydia and Gonorrhea ✅
4. Which two hormones are contained in female birth control pills?
B. Oestrogen and progesterone ✅
5. Explain how peer pressure hinders practice of safe sex.
Answer: Fear of rejection or ridicule may cause individuals to engage in unprotected sex to fit in with a group.
6. How true are these statements?
(a) Having unprotected sex during safe days prevents pregnancy. False – safe days are not 100% reliable.
(b) Condoms are coated with HIV. False – myth.
(c) Using a condom part of the time offers protection from STIs. False – inconsistent use greatly reduces effectiveness.
7. What are the options available for unwanted pregnancies?
Answer: Parenting, adoption, safe abortion (where legal), prenatal care.
8. (a) Who is more at risk of STIs – men or women? Women – due to larger exposed mucosal surface and less symptoms.
(b) Risk factors for STIs? Multiple partners, unprotected sex, early sexual debut, drug/alcohol use.
(c) How can STIs affect pregnancy? Can cause miscarriage, stillbirth, low birth weight, infection in newborn.
9. (a) Identify contraceptives:
(i) Oral contraceptive pill – combined pill (oestrogen/progesterone)
(ii) IUD – intrauterine device
(iii) Female condom – femidom
(iv) Diaphragm – barrier device over cervix
(b) How effective are these in offering dual protection? Only female condom offers dual protection; others do not protect against STIs.
Unit 18: HIV and AIDS (stigma, treatment, care and support)
End Unit Assessment (Page 332–334)
1. Which increases your risk of HIV exposure?
A. Unprotected anal, oral or vaginal sex; B. Sharing needles; C. Drug use; D. Infection with another STD – All of the above
2. If I think I have been exposed, the best thing to do is:
C. get tested at VCT centre. ✅
3. Graph of PLHIV in Rwanda (2001–2014).
(a) Describe the trend. Steady increase then plateau or slight decrease after ~2009.
(b) What caused the trend? Increased testing, treatment availability, prevention programs.
(c) What measures is the government taking? VCT centres, ART distribution, condom promotion, education campaigns.
4. (a) Difference between HIV and AIDS? HIV is the virus; AIDS is the late stage of infection with severe immune deficiency.
(b) Impact of HIV/AIDS in society? Orphans, reduced workforce, increased healthcare costs, stigma.
5. Condoms are the most effective in protecting against transmission of HIV (other than abstinence).
6. (a) Suggest a diet plan for PLHIV. Balanced diet with protein, fruits, vegetables, whole grains; plenty of fluids.
(b) Why is information important? Reduces stigma, promotes prevention and treatment adherence.
(c) Precautions when caring for PLHIV? Use gloves when handling body fluids, wash hands, avoid sharing sharp objects.
7. (a) How can PLHIV live longer? Take ART, eat well, exercise, avoid re-infection, manage stress.
(b) The rights of PLHIV are the rights of everyone. Explain. PLHIV have same rights to privacy, work, education, healthcare, and non-discrimination.
(c) What do you think of marriage relationship in PLHIV? Open-ended – can marry; should use protection to prevent transmission; ART reduces risk.
8. Suggest ways sexuality education can reach the majority.
Answer: Integrate into school curriculum, use radio/TV/social media, community workshops, peer education.
9. Explain truthfulness of statements.
(a) HIV-positive children should not go to school. False – they have right to education and pose no risk to others.
(b) I can get HIV from touching or being in the same room. False – HIV is not spread by casual contact.
10. Fill table – Rights of PLHIV and how addressed:
	Right
	How addressed

	Confidentiality and privacy
	Laws protecting medical records; non-disclosure without consent

	Health and support services
	Free ART, VCT centres, home-based care

	Education on HIV and AIDS
	School programs, media campaigns

	Responsibilities of the media
	Accurate reporting, no stigmatisation

	Right to safer sex
	Access to condoms, education on prevention

	Rights of prisoners
	Access to testing and treatment

	Liberty, autonomy, security
	Anti-discrimination laws, legal protection


Unit 19: Sexual behaviour and sexual response
End Unit Assessment (Page 341–342)
1. One of the major obstacles in making contraceptive decisions is the belief that:
C. sex must be spontaneous. ✅
2. Which is the most accurate predictor of who is likely to contract an STI?
C. Number of sex partners ✅
3. One of the best approaches to ending sexual harassment is to:
B. immediately report the harassing behaviour to the police. ✅
4. How do feelings such as guilt, fear or shame about sex influence contraceptive behaviour?
B. These feelings may interfere with gathering information and planning for intercourse. ✅
5. (a) What do you understand by sexual orientation?
Answer: A person’s pattern of emotional, romantic, or sexual attraction to same or opposite sex.
(b) Which sexual behaviours are considered taboo in your community? (Open-ended – incest, homosexuality, bestiality, etc.)
(c) Is transactional sexual activity a form of economic activity? It can be, but it is often exploitative and carries health risks.
6. (a) How safe are non-penetrative sexual behaviours? Low risk for STIs and pregnancy, but not zero risk (e.g., oral sex with open sores).
(b) Explain why the condom is most effective in ensuring safer sex. Provides barrier against both STIs and pregnancy when used correctly and consistently.
7. Graph of HIV prevalence by sex and age in Rwanda (2009).
(a) Discuss the trend. Prevalence higher in women than men; peaks in 35–39 age group.
(b) What does the age/sex distribution suggest? Women infected earlier; possible due to age-disparate relationships or biological factors.
(c) What should be done to curb the spread? Target prevention to young women, promote condoms, VCT, and ART.
Unit 20: Genetics
End Unit Assessment (Page 360–363)
1. State two types of variation.
Answer: Continuous and discontinuous.
2. Give two sex-linked traits.
Answer: Haemophilia, colour blindness.
3. Which one is not correct?
D. Genes located on the homologous part of the chromosome determine certain characteristics which are referred to as sex-linked traits. ✅
4. Red flower crossed with white – all red flowers.
(a) Term for red colour allele? Dominant
(b) Term for white colour allele? Recessive
5. Tallness (T) dominant over dwarfness (t).
(a) Homozygous dominant – TT
(b) Heterozygous – Tt
(c) Homozygous recessive – tt
6. Tall × dwarf produced 106 tall and 104 dwarf.
(a) Parental genotypes? Tt × tt
(b) Expected genotypic and phenotypic ratios if offspring selfed? Offspring are Tt and tt; selfing Tt gives 3:1; selfing tt gives all dwarf. (If all offspring crossed randomly – not specified.)
7. Pure black male × pure brown female – all black offspring.
(a) Cross between heterozygous black male and brown female.
Heterozygous black (Bb) × brown (bb) → 50% Bb (black), 50% bb (brown)
(b) Genotypic ratio: 1 Bb : 1 bb; Phenotypic ratio: 1 black : 1 brown
8. Colour-blind woman × normal vision man – 6 boys, 2 girls.
XᶜXᶜ × XᴺY → all boys XᶜY (colour-blind), all girls XᴺXᶜ (carriers). So all 6 boys colour-blind, both girls normal (carriers).
9. Red × white → all pink.
(a) Cross between two pink (RW × RW): Genotypes: 1 RR : 2 RW : 1 WW; Phenotypes: 1 red : 2 pink : 1 white
(b) Type of inheritance? Incomplete dominance
(c) From 7324 plants, number of white-flowered plants? 7324 × 1/4 = 1831
10. Carrier woman (XᴺXᶠ) × haemophiliac man (XᶠY).
Children: XᴺXᶠ (carrier girl), XᶠXᶠ (haemophiliac girl), XᴺY (normal boy), XᶠY (haemophiliac boy). Yes, children can have haemophilia – both male and female.
11. How to identify dominant trait?
Answer: Cross pure-breeding individuals with contrasting traits; the trait seen in all F1 offspring is dominant.
12. Crossword clues (answers):
Across – 1: Autosomes, 3: Recessive, 5: Co-dominance, 6: Heterozygous
Down – 1: Alleles, 2: Genotype, 4: Chiasma, 7: Locus
13. Child blood group O, father AO, two mothers both group A claim to be mother.
Answer: Child O requires genotype OO. Father AO can give O. Mother must give O, so mother must be AO (not AA). Both mothers group A could be AO, so both could be possible. More testing needed.
14. Pedigree of tongue rolling (R = roller dominant, r = non-roller).
(a) Dominant trait? Rolling
(b) Genotype of C? Rr (if C is roller but has non-roller parent)
(c) Individual(s) for which genotype cannot be stated? Those with dominant phenotype whose parents are both dominant (could be RR or Rr) – e.g., individual with two roller parents.
(d) Is tongue rolling continuous or discontinuous? Discontinuous
15. Femaleness in a human being depends on:
C. absence of Y ✅
16. Hereditary factors are transferred in the form of:
C. genes ✅
17. Carrier woman for haemophilia (XᴺXᶠ) × normal man (XᴺY) is not likely to get:
D. haemophilic girl ✅ (would need XᶠXᶠ – father would need to be haemophiliac)
18. Observable characteristics by which an organism is recognized are called:
A. phenotype ✅
19. Sheep has 54 chromosomes. How many are sex chromosomes?
C. 2 ✅
Unit 21: Gene technology
End Unit Assessment (Page 373–374)
1. Genetic engineering:
D. involves combining DNA from different species ✅
2. Why is genetic engineering considered a scientific breakthrough?
Answer: Allows transfer of desirable genes between unrelated species, enabling production of medicines (insulin), pest-resistant crops, etc.
3. Cross breeding is a type of genetic engineering. True or false?
False – cross breeding is traditional selective breeding, not genetic engineering.
4. Which is not an example of a GMO?
A. Sheep that has wool ✅ (normal sheep)
5. Which is not a principle of genetic engineering?
D. Find new ways to create aliens ✅
6. Fill in blanks:
Insulin is a hormone produced by the pancreas, which reduces the concentration of glucose in the blood. People who cannot produce insulin, or do not produce enough of it, are called diabetics. Many diabetics need daily injections of insulin. For many years this insulin has been extracted from the pancreas of cows, sheep. Human insulin can now be produced using a technique known as recombinant DNA technology or genetic engineering.
7. Should genetic engineering be used to make people more intelligent? (Open-ended – ethical debate)
8. Unscramble words:
a) DNA, b) PLASMID, c) BACTERIA, d) ENZYMES, e) GENE
9. Potential health risks associated with GMOs:
D. All of the above ✅
10. What is the concern of anti-GMO activists?
D. All of the above ✅
11. Identify at least four advantages and disadvantages of GMOs.
Advantages: Higher yield, pest resistance, drought tolerance, improved nutrition.
Disadvantages: Gene pollution, superweeds, allergic reactions, biodiversity loss.
12. Insulin.
(a) Produced by? Pancreas (beta cells of islets of Langerhans)
(b) What happens if not produced? Diabetes mellitus (high blood sugar)
(c) Bacterium used to manufacture insulin? Escherichia coli (E. coli)
13. Can GMOs help solve global warming? (Open-ended – e.g., drought-resistant crops can grow in changing climates; but GMOs themselves require energy for production.)
14. Crops resistant to weed – how related to genetic engineering?
Answer: Herbicide-resistant genes (e.g., from bacteria) inserted into crop plants.
15. Features to consider when selecting maize variety:
Answer: Yield, disease resistance, drought tolerance, maturity time, taste, market preference.
Unit 22: Variation and adaptive features
End Unit Assessment (Page 387–388)
1. How much genetic information does an individual sperm cell contain?
B. Half of the genetic information ✅
2. What type of factor is involved in determining body mass?
C. Both environmental factors and inherited factors ✅
3. Suggest a type of graph that can be used to depict discontinuous variation.
Answer: Bar chart or pie chart.
4. Mutations cannot be caused by copying errors in the genetic material during cell division. True or false?
False – copying errors are a major cause of mutations.
5. Genetic variations are:
C. stable ✅
6. A mutagen is defined as:
B. a chemical or physical agent that induces mutations ✅
7. Which character does not characterize a hydrophyte?
B. Plentiful xylem ✅
8. Which is not a cause of variation?
D. Asexual reproduction ✅
**9. The major adaptation of xerophytes is to reduce water loss.
10. Distinguish between:
(a) Continuous and discontinuous variation
Answer: Continuous – shows range of values (height); discontinuous – distinct categories (blood group).
(b) Genetic and phenotypic variation
Answer: Genetic – due to genes, heritable; phenotypic – due to environment, not heritable.
11. Give examples of disorders brought about by mutations.
Answer: Sickle cell anaemia, haemophilia, colour blindness, albinism, Down syndrome.
Unit 23: Natural and artificial selection
End Unit Assessment (Page 395–396)
1. Organisms least likely to experience extinction over the long term are most likely to be found in:
B. very stable habitats ✅
2. Kayitesi breeds largest pigs, fastest horses, cows that produce more milk. This is an example of:
C. artificial selection ✅
3. According to Darwin, isolation was the key to developing new species based on what he observed.
D. isolation ✅
4. When antibiotics first introduced, they killed almost all bacteria, but resistant varieties evolved. What caused this?
A. Resistant organisms survived while others were killed ✅
5. Town sprayed pesticide to control houseflies – after 10 years, flies as many as before. Explain.
Answer: Natural selection – resistant flies survived, reproduced, and passed on resistance genes.
6. Organism A can interbreed with B, B with C, but A and C cannot interbreed. How many species?
Answer: Two species (A and C are separate species; B could be a hybrid or part of one species depending on definition).
7. Mutation is a relatively unimportant source of variation and is not the foundation for evolution. True/false?
False – mutation is a major source of new genetic variation and a foundation for evolution.
8. Differences between natural and artificial selection (table).
	Natural selection
	Artificial selection

	Driven by environment
	Driven by humans

	Leads to adaptation
	Leads to desired traits

	Slow process
	Faster process

	Increases fitness
	May decrease fitness


9. What do you understand by the term evolution?
Answer: Gradual change in heritable characteristics of a population over generations.
10. Explain the role of natural and artificial selection in producing plant and animal varieties.
Answer: Natural selection produces adaptations for survival; artificial selection produces varieties with traits useful to humans (e.g., high milk yield, disease resistance).


