                                                           BIOLOGY FORM THREE 
                                                   END TERM 1 EXAM 2026 
                                                   MARKING SCHEME 
 
SECTION A (30 MARKS) 
 
1. (a) Ecology  
   (b) Cytology (or Histology if referring to tissues) (2 marks) 
2. Differences between mitosis and meiosis:  
 
Mitosis                                                             Meiosis 
· Takes place in somatic cells              Takes place in reproductive cells/gonads  
· One division occurs                         Two divisions occur  
· Two daughter cells produced             Four daughter cells produced  
· Daughter cells are diploid (2n)           Daughter cells are haploid (n)  
· No crossing over                             Crossing over occurs  
· For growth and repair                      For gamete formation/genetic variation  
 
(Any 3 well-stated differences = 3 marks) 
 
1. (a) Mitochondrion  
(b) P: Cristae (or inner membrane)  
   Q: Matrix  
(c) Function: Site of aerobic respiration/energy production (ATP synthesis) (4 marks) 
2. Dark stage of photosynthesis:  
· Occurs in the stroma of chloroplasts ✓¹ 
· Does not require light energy directly ✓¹ 
· Carbon (IV) oxide is fixed/combined with hydrogen from reduced NADP to form carbohydrates/glucose ✓¹ 
· Uses energy from ATP produced during light stage ✓¹ 
· Enzymes catalyze the reactions ✓¹ 
     (Any 3 well-explained points = 3 marks) 
3. Homologous vs Analogous structures: 
· Homologous structures: Structures with the same basic structural plan and embryonic origin but performing different functions. ✓¹ 
· Example: Forelimb of a human and wing of a bird ✓¹ 
· Analogous structures: Structures with different structural plan and origin but performing similar functions. ✓¹ 
     Example: Wing of a bird and wing of an insect ✓¹ (4 marks) 
4. Adaptations of the ileum:  
· Long length providing large surface area for absorption ✓¹ 
· Folded inner lining (villi) increasing surface area ✓¹ 
· Microvilli (brush border) further increasing surface area ✓¹ 
· Thin epithelium (one cell thick) for easy diffusion ✓¹ 
· Rich network of blood capillaries for transport of amino acids and glucose ✓¹ 
· Lacteals for absorption of fatty acids and glycerol ✓¹ 
     (Any 3 well-stated = 3 marks) 
5. (a) Observation: The red blood cell bursts/hemolyzes ✓¹ 
   (b) Explanation: The hypotonic solution has lower solute concentration than the cell contents. ✓¹ Water moves into the cell by osmosis, causing it to swell and burst. ✓¹ (3 marks) 
6. (a) Mammals: Urea (or uric acid in some) ✓¹ 
(b) Plants: Oxygen, Carbon (IV) oxide, Water (any one) ✓¹ 
(c) Freshwater fish: Ammonia ✓¹ (3 marks) 
7. Functions of the skeleton:  
· Support/provides framework for the body ✓¹ 
· Protection of delicate organs (e.g., brain, heart, lungs) ✓¹ 
· Movement/muscle attachment for locomotion ✓¹ 
· Manufacture of blood cells (in bone marrow) ✓¹ 
· Mineral storage (calcium and phosphorus) ✓¹ 
     (Any 3 well-stated = 3 marks) 
8. (a) R: Gill filaments ✓¹ 
   S: Gill rakers ✓¹ 
   (b) Function of gill filaments: Site of gaseous exchange/increase surface area for gaseous exchange ✓¹ (3 marks) 
9. Differences between arteries and veins:  
· Arteries have thick muscular walls; veins have thin walls ✓¹ 
· Arteries have narrow lumen; veins have wide lumen ✓¹ 
· Arteries have no valves (except semi-lunar); veins have valves ✓¹ 
· Arteries carry blood away from heart; veins carry blood towards heart ✓¹ 
     (Any 2 well-stated = 2 marks) 
10. Carrying capacity: The maximum population size of a species that an environment can support sustainably without being degraded. ✓¹ (1 mark) 
11. Advantages of cross-pollination: 
· Produces offspring with greater genetic variation/vigour ✓¹ 
· Results in healthier/better adapted offspring ✓¹ 
· May produce seeds with better germination capacity ✓¹ 
      (Any 2 well-stated = 2 marks) 
 
SECTION B (40 MARKS) 
 
12. (a) Gaseous exchange in a mammal: (10 marks) 
· In the lungs: Air enters through nostrils → trachea → bronchi → bronchioles → alveoli ✓¹ 
· Alveoli are highly vascularized/have rich blood supply ✓¹ 
· Thin alveolar epithelium (one cell thick) for easy diffusion ✓¹ 
· Concentration gradient: Oxygen concentration higher in alveoli than in blood; CO₂ higher in blood than in alveoli ✓¹ 
· Oxygen diffuses across alveolar wall into blood capillaries ✓¹ 
· Oxygen combines with haemoglobin to form oxyhaemoglobin ✓¹ 
· Carbon (IV) oxide diffuses from blood into alveoli ✓¹ 
· In tissues: Oxygen dissociates from haemoglobin and diffuses into cells ✓¹ 
· CO₂ from tissue respiration diffuses into blood for transport to lungs ✓¹ 
· Carbon (IV) oxide is transported as bicarbonate ions in plasma ✓¹ 
· (Any 10 well-explained points = 10 marks) 
 
(b) Human skin in thermoregulation: (10 marks) 
· When temperature is high: 
· Vasodilation: Arterioles near skin surface dilate, allowing more blood to flow near skin surface ✓¹ 
· Increased heat loss by radiation and convection ✓¹ o Sweating: Sweat glands produce more sweat ✓¹ o Sweat evaporates, using latent heat of vaporization from the skin ✓¹ o This cools the body ✓¹ o Hair erector muscles relax, hairs lie flat allowing heat loss ✓¹ o When temperature is low: 
· Vasoconstriction: Arterioles constrict, reducing blood flow to skin surface ✓¹ o Reduced heat loss ✓¹ o Sweating stops/minimized ✓¹ o Hair erector muscles contract, hairs erect trapping insulating air layer ✓¹ o Shivering: Involuntary muscle contractions generate heat ✓¹ 
• Increased metabolic rate ✓¹ 
(Any 10 well-explained points = 10 marks) 
 
13. (a) Nitrogen cycle and role of microorganisms: (12 marks) 
· Nitrogen fixation: Conversion of atmospheric nitrogen into nitrogen compounds  
· By free-living bacteria (e.g., Azotobacter, Clostridium) ✓¹ 
· By symbiotic bacteria (Rhizobium) in root nodules of legumes ✓¹ 
· By lightning (fixes nitrogen as oxides of nitrogen) ✓¹ 
· By industrial fixation (Haber process) ✓¹ 
· Nitrification: Conversion of ammonia to nitrates 
· Nitrosomonas converts ammonia to nitrites ✓¹ 
· Nitrobacter converts nitrites to nitrates ✓¹ 
· Assimilation: Plants absorb nitrates from soil to make plant proteins ✓¹ 
· Feeding: Animals obtain nitrogen by eating plants or other animals ✓¹ 
· Decomposition: Saprophytic bacteria/fungi decompose dead matter releasing ammonia/ammonium compounds ✓¹ 
· Ammonification: Conversion of organic nitrogen to ammonia by decomposers ✓¹ 
· Dentrification: Denitrifying bacteria (e.g., Pseudomonas) convert nitrates back to atmospheric nitrogen ✓¹ 
     (Any 12 well-explained points = 12 marks) 
 
(b) Absorption of water and mineral salts by root hairs: (8 marks) 
· Root hairs are extensions of epidermal cells, providing large surface area for absorption ✓¹ 
· Water absorption:  
· By osmosis (water moves from higher concentration in soil to lower concentration in root hair) ✓¹ 
· Root hair cell sap has higher solute concentration than soil water ✓¹ 
· Water moves across cell membrane into root hair cell ✓¹ 
· Water moves through cortex cells by osmosis from cell to cell ✓¹ 
· Reaches xylem vessels for transport upward ✓¹ 
· Mineral salt absorption: 
· By active transport (against concentration gradient) ✓¹ 
· Requires energy in form of ATP from respiration ✓¹ 
· Some minerals absorbed by diffusion if concentration higher in soil than in root ✓¹ 
· Carrier proteins in cell membrane assist mineral uptake ✓¹ 
(Any 8 well-explained points = 8 marks) 
 
14. (a) Structure and functions of mammalian heart: (10 marks) 
· External structure: 
· Four chambers: Right atrium, right ventricle, left atrium, left ventricle ✓¹ 
· Left ventricle wall thicker than right ventricle (pumps blood to whole body) ✓¹ 
· Coronary arteries supply blood to heart muscle itself ✓¹ 
· Aorta (from left ventricle), pulmonary artery (from right ventricle) ✓¹ 
· Vena cava (to right atrium), pulmonary vein (to left atrium) ✓¹ ▪ Internal structure: 
· Bicuspid (mitral) valve between left atrium and ventricle ✓¹ 
· Tricuspid valve between right atrium and ventricle ✓¹ 
· Semi-lunar valves in aorta and pulmonary artery ✓¹ 
· Septum separates left and right sides ✓¹ ▪ Functions: 
· Valves prevent backflow of blood ✓¹ 
· Right side pumps deoxygenated blood to lungs ✓¹ 
· Left side pumps oxygenated blood to body ✓¹ 
· Heart acts as double pump maintaining circulation ✓¹        (Any 10 well-explained points = 10 marks) 
 
(b) Adaptations of xerophytes: (10 marks) 
· Structural adaptations: 
· Thick cuticle to reduce transpiration ✓¹ o Sunken stomata to reduce water loss ✓¹ o Stomata in pits/trapped hairs to trap moist air ✓¹ o Reduced leaves (spines) to reduce surface area for transpiration ✓¹ o Leaves rolled/folded to create humid microclimate ✓¹ o Succulent stems/leaves for water storage ✓¹ 
· Extensive root system (deep taproot or shallow widespread) for water absorption ✓¹ o Hairy leaves to reflect light and reduce air movement ✓¹ o Physiological adaptations: 
· CAM metabolism (stomata open at night, close during day) ✓¹ o Mucilage in cells to retain water ✓¹ o Shed leaves during extreme drought ✓¹ o Stomata close when water stressed ✓¹ 
(Any 10 well-explained points = 10 marks) 
 
 
 
 
 
 
 
 
                                                        END 
