                                     REPUBLIC OF RWANDA 
                                     SOUTHERN PROVINCE
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                           MARKING GUIDE 
SUBJECT: BIOLOGY AND HEALTH SCIENCE I
CLASS: SENIOR ONE
DATE: Thursday ,19/03/2026
SECTION A: Attempt all questions from this section. (55 marks)
For all multiple-choice questions, circle a letter corresponding to the correct answer.
1) 
1. The study of plants such as leaves and flowers collected by students belongs to which branch of biology?      (1mark)
Answer: C    Botany  
1. The students who observed monkeys, birds, and insects were mainly studying: (1mark)
Answer: B     Zoology 
1. Which statement best defines biology according to this case? (1mark)
Answer: C    The study of life and living organisms   
2) Which of the following is the correct order in hierarchical classification from the largest to the smallest group? (2marks)
Answer:  B   Kingdom → Phylum → Class → Order → Family → Genus → Species
3) The group of classification where organisms resemble one another and are capable of interbreeding together to produce viable offspring is known as: (2marks)
Answer:  (A ) Species
4) Which of the following best describes the main difference between a monocotyledonous leaf and a dicotyledonous leaf?  (2marks)
Answer:  C  A monocot leaf has parallel venation, while a dicot leaf has network (reticulate) venation
5) Write True or False for each of the following statements about the importance of plants: (5marks)
a) Plants produce oxygen, which is essential for the survival of most living organisms. True
b) If plants did not exist, there would still be plenty of food sources for animals and humans.  False
c) Without plants, the level of carbon dioxide in the atmosphere would decrease significantly. False
d)  Plants play an important role in maintaining the water cycle in the environment. True
e) Many animal species depend on plants for habitat, so the absence of plants would disrupt ecosystems. True
6) Match each item in Column A with the correct answer in Column B related to Plant Structure and Functions (4marks)
	Column A
	Column B

	1) Monocotyledon
	a) Transfer of pollen grains from the anther to the stigma

	2) Pollination
	b) Plant with one cotyledon and parallel leaf venation

	3) Feature that makes potato a stem
	c) Dicotyledonous plant

	4) Tap root with two cotyledons and flower with eight petals
	d) Presence of buds (eyes) and nodes




1.  → b) 
2. → a) 
3. → d) 
4. → c) 
7) How do magnifying instruments enhance our understanding of biology? (2 marks)
Answer: (B) By helping us observe and study minute details that are vital to understanding how organisms’ function and interact
8) The total magnification of a microscope is calculated by multiplying the magnification of the ocular lens by the magnification of the objective lens. 
If the ocular lens magnifies 10× and the objective lens magnifies 40×, what is the total magnification? (2 marks)
Answer: (C)   400×

9) Match the organelles in Column A with the correct function in Column B.  (5marks)
	Column A                           
	Column B 

	1) Mitochondria                 
	1. Produces energy

	2) Cell Wall                      
	1. Controls what goes in and out of the cell

	3) Cell membrane           
	1.  The rigid structure on the outside of plant cells that keeps the shape of the cell

	4) Chloroplast                 
	1. Living, jelly-like fluid in which reactions take place inside the cell

	5) Cytoplasm                
	1. Photosynthesis takes place here



1.  → a) 
2. → c) 
3. → b) 
4. → e) 
5. → d) 
10) Suppose you are a mother/father and you need to feed your family properly. Which diet would be best for them? (2marks)
Answer: (C)     A balanced diet containing carbohydrates, proteins, fats, vitamins, minerals, fibre and water
11) If maize porridge turns blue-black with iodine, purple with Biuret, and forms a cloudy layer with ethanol, what nutrients are present? (2marks)
Answer: (C)      Carbohydrate, protein, and fat
12) Why do animals with an exoskeleton have to moult? (2marks)
Answer: (B)    Because their exoskeleton is rigid and cannot grow, so they need to shed it to allow body growth  






13) Match each specialized cell in Column A with its primary function in Column B.
                                                                              (5 marks)
	Column A: Structure
	Column B: Function

	i) Xylem
	2. Transport of organic food (mainly sugars) from leaves to other parts

	ii) Phloem
	2. Absorb water and minerals from the soil

	iii) Root hair
	2. Transport of water and minerals from the roots to other parts of the plant.

	iv) Red blood cell
	2. Transport oxygen around the body

	v) Ciliated cell
	2. Trap dust particles and prevent them from entering the trachea.



i)  → c) 
ii)  → a) 
iii) → b) 
iv) → d) 
v)  → e) 
14) The process of gaseous exchange is vital for human life. Which of the following best describes how it works and why it is essential for survival? (2marks)
Answer: (A)    Oxygen from the air diffuses into the blood at the alveoli, while carbon dioxide diffuses out of the blood into the alveoli; this provides O₂ for respiration and removes toxic CO₂. 
15) Match the effect of an unbalanced diet with the possible health consequence: (5 marks)
	Unbalanced diet
	Possible health consequence

	1. Excessive sugar intake
	A. Weight gain and obesity.

	2. Excessive salt intake
	B. Increased risk of hypertension.

	3. Lack of fiber
	C. Constipation and digestive issues.

	4. Insufficient calcium intake
	D. Weak bones and increased risk of fractures.

	5. Too much fat
	E. Increased cholesterol and heart disease risk.


                   
1. → A.                  
2. → B.      
3. → C. 
4. → D.                  
5. → E. 


OR 
1              E
2             B
3             C
4            D
5           A
16) Complete the sentences below using these words: towards, phototropism, roots, stimulus, negatively.  (5marks)
a) The growth of a stem towards or away from a light stimulus is called phototropism 
b) Plant stems are negatively gravitropic 
c) Plant roots are positively gravitropic 
17) Match the following bones with their location in human skeletal system. (5marks)
	Name of bone
	Location

	1. Femur
	A.	Leg

	2. Coccyx
	B.	Head

	3. Skull
	C.	End of vertebrae

	4. Ulna
	D.        Knee	

	5. Patella
	E.        Arm


1.  → A. 
2. → C. 
3. → B. 
4. → E. 
5. → D. 









Section B: Attempt any THREE questions from this section (30 marks)
18) A learner did some food tests on a sample of food. He recorded his results in a table. 
	Name of reagent used
	Colour before test
	Colour after test

	Iodine
	Orange
	Blue-black

	Ethanol
	Clear
	Clear

	Sodium hydroxide and copper sulphate
	Blue
	Purple


a) Which food nutrients are:
i)  Present in the sample   (2marks)
Starch, protein
ii) Absent from the sample?  (1mark)
   Lipids ( fats)
b) State any three types of carbohydrates (3marks)
Monosaccharides (e.g., glucose) 
Disaccharides (e.g., sucrose) 
Polysaccharides (e.g., starch, cellulose) 

c) Describe how the learner tested the food sample for the presence of starch. (4marks)
Test for starch:
· Reagents: iodine or Lugol’s solution (yellow-brown colour) 
· Procedure
· Place a slice of food material (potato) in a Petri dish.
· Add a few drops of iodine solution to it.
· Notice any color change.
· Observation when test is positive: solution turn from a yellow-brown colour to blue-black
· Deduction: starch is present










19) The process of gaseous exchange is vital for human life. Design a model to explain how this process works in the human body and justify why it is essential for survival. (10 marks) 
The process of gaseous exchange is essential for human life as it ensures the intake of oxygen and the removal of carbon dioxide from the body. 
Below is a model to explain how this process works in the human body: 
Model of Gaseous Exchange in the Human Body: 
· Inhalation (Breathing in Oxygen): Air enters the body through the nose or mouth until it reaches to tiny air sacs called alveoli. (2marks) 
· Alveoli - The Site of Gaseous Exchange: The walls of the alveoli are very thin, to allows gases (oxygen and carbon dioxide) to diffuse easily across them. (2marks)
· Oxygen Diffusion: Oxygen diffuses from the alveoli (where its concentration is higher) into the blood (where its concentration is lower). It binds to hemoglobin in red blood cells and is transported to tissues and organs. (1mark)
· Carbon Dioxide Removal: Carbon dioxide diffuses from the blood (where its concentration is higher) into the alveoli (where its concentration is lower). It is then exhaled out of the body through the respiratory system.  (2marks) 
Justification of Its Importance for Survival: 
· Oxygen for Cellular Respiration: Oxygen is crucial for cellular respiration, the process in which cells generate energy (ATP) to carry out various functions like muscle contraction, nerve signaling, and cell division. (1 mark) 
Without a continuous supply of oxygen, the cells would not be able to produce the necessary energy for survival. (1 mark) 
· Removal of Carbon Dioxide: If carbon dioxide is not removed, it can build up in the blood, leading to respiratory acidosis, a condition where the blood becomes too acidic. This disrupts the normal functioning of enzymes and proteins, which can lead to organ failure and, if untreated, death. (1 mark) 

20) Explain the function of human skeleton (10 marks)
· Support : framework for body
· Protection :shields vital organs (skull, ribcage, vertebrae)
· Movement: Enables movement by providing attachment for muscles::
· Mineral storage: Stores important minerals such as calcium and phosphorus
· Blood cell production: Produces blood cells in bone marrow
· Fat storage : store fat in yellow bone marrow
   Note: Any correct 5 importances for 2 marks each 




21) (a) Bacteria are both useful and harmful to humans” Justify   ( 6marks)

Beneficial Uses of bacteria
· Bacteria are used to manufacture products such as ethanol, acetone, organic acid, enzymes, and perfumes.
· production of pharmaceuticals.
· Bacteria are used in production of human insulin used in treatment of diabetes.
· Help to improve soil fertility bacteria are used to fix nitrogen in form of nitrates into the soil. This help in improvement of soil fertility.
· Some bacteria are used in vitamin synthesis
· Used as antibiotics
· Butter and cheese making
· Some bacteria are used as biological agents in biological pest control such as Bacillus thuringiensis (also called BT
Note: Any correct 3  for 1mark each
Harmful Effects of Bacteria
· They are responsible for some of the spoilage of food
· They can also cause simple allergies and chronic inflammation
· They are responsible for many infectious diseases like pneumonia, tuberculosis, diphtheria, syphilis, and tooth decay
· Some bacteria cause cellulose degradation thereby destroying textiles, wooden
Note: Any 3 for 1mark each
       (b) How to control harmful bacteria?  (4 marks) 
· Practicing good hygiene
· Salting food
· Temperature treatment 
· Chemical treatment
· Boiling and sterilization
· Pasteurization of milk
· Cook food properly
Note: Any 4 for 1mark each








22) Observe the plant and animal cell diagrams below. 
[image: ]
a) Between A and B which is animal cell and plant cell (2marks)
A: Animal cell
B: Plant cell
b) Enumerate any four (4) differences between plant and animal cell. (8marks)
	[bookmark: _Hlk191562756]Animal cells
	Plant cells

	Have no cell wall
	Have cell wall

	Are small and irregular shaped
	Often large with a regular shape

	Have small vacuoles if present
	Often have a large sap vacuole

	Have no chloroplast	
	Have chloroplast with chlorophyll

	Have centrioles
	Lack centrioles

	The nucleus is centrally located
	The nucleus is at periphery

	Store fats and glycogen
	Store starch , proteins and oils


Note: Any 4 for 2marks each
Section C: This section is Compulsory (15 marks)
23) a) Draw a simple leaf and show its structure by Labelling (10marks)

[image: ]
         b) Why is a flowering plant important in our daily life         (5marks)

· Food source: Flowering plants provide most of the food we eat such as fruits, vegetables, cereals (rice, maize, wheat), and nuts.
· Oxygen production: Through photosynthesis, they release oxygen which is necessary for breathing.
· Medicine: Many medicines come from flowering plants, for example quinine from the Cinchona officinalis plant.
· Clothing materials: Plants like cotton provide fibres used to make clothes.
·  Timber and construction materials: Some flowering plants provide wood used for building houses and making furniture.
· Fuel: Firewood and charcoal come from flowering plants and are used for cooking and heating.
·  Shelter and shade: Trees provide shade and protect us from strong sunlight.
· Beautification and decoration: Flowers are used to decorate homes, gardens, schools, and churches.
·  Income and employment: Selling crops, fruits, and flowers helps farmers earn money and creates jobs.
·  Environmental protection: Flowering plants prevent soil erosion, improve soil fertility, and help control climate.
 Note: Any 5 for  1 mark each
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