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Activity 1.1: THINK-PAIR-SHARE

Figure 1.1 Capra walie 
(Waliya ibex) (in Simien 
Mountains of Ethiopia)

Figure1.2 Ruta chalepensis L. 
(Tena Adam)

Figure 1.3. The microorganisms
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Unit One: Sub-fields of Biology
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Table1.1 Different fields of biology based on the structure 
studied
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Do you know how 
different branches of 
biology are related to 
the structure we study?

Activity 1.2 The Microorganisms
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What other branches of 
biology do you know?
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Table 1.2 Subjects studied in various branches of Biology
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Do you have any idea 
about the relationship 
between biology and 
other sciences?

Table1.3 Knowledge taken from other subjects that help to explain biological phenomenon
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Activity 1.3: Group Discussion
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Activity 1.4: Categorizing pure and applied fields of biology
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   Table 1.4 Pure and Applied fields of Biology
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  What do we mean by pure and applied fields of biology?
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Activity 1.6 Group 
discussion
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Activity 1.5: THINK-PAIR-
SHARE
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Figure 1.3 Aristotle

Figure 1.4 Galen 

Figure 1.5 Antonie van 
Leeuwenhoek

Figure 1.6 Carl Linnaeus

Figure 1.7 Charles Darwin
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Figure 1.8 Gregor Mendel

Figure 1.12 Barbara McClintock

Figure 1.11 Jane Goodall 

Figure 1.10 Robert Koch

Figure 1.9. Louis Pasteur
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Figure 1.13 Watson and Crick

Figure 1.14 Wilmut and 
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Activity 1.7 Group and individual work
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Figure 1.15 The Microscope
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Do you know some of the major discoveries of Ethiopian 
biologists? Mention at least 3 of them and explain their 
contributions.
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Figure 1.17 Dr. Aklilu  
Lemma

Figure 1.16 Prof. Yalemtsehay 
Mekonnen
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What are the common characteristics of all living things? 
What are the characteristics of plants?
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What do you know about 
flowers and flowering 
plants? 

How do plants reproduce 
without flowers?

What comes to your mind 
when you think about 
plants?
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Figure 2.1 Major groups of plants 
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Figure 2.2 External structure of a typical angiosperm (flowering plant)

Think of flowering 
plant, which is found 
around your home or 
school campus. List 
major structures and 
describe their functions 
before you learn about 
structures of a plant in 
class.
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Figure 2.3 External structure of a typical leaf (A) and Types of roots 
(B)

How do you relate  the 
structures of leaf and 
roots to their  function?

A B
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Figure 2.4 Internal structure of a leaf 
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Figure 2.5 Internal structure of a typical dicot stem (A = Ground plan; B = Transverse section)
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ACTIVITY 2.6: COMPARATIVE TABLE 
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Figure 2.6 Internal structure of 
a typical dicot root   
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Figure 2.7 Common gymnosperms and reproductive cones 
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How do non – flowering 
and flowering plants 
reproduce? 

Think of a fruit bearing 
plants like “Avocado” 
or “Papaya”. Collect 
information about these 
fruits and point out 
the stages of their life 
cycle starting from the 
matured plant.  

Male  Cone Podocarpus Tree Female Cone Juniperus tree

ACTIVITY 2.7 : FIELD VISIT 
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Figure 2.8 Life cycle of a pine tree representing gymnosperms 

Have you ever thought 
that removing a 
flower is depriving its 
opportunity to reproduce 
or substitute itself? What 
does this mean for plants 
with solitary (single 
flower)?. 
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Figure 2.9:  Structure of typical flower 
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Attention

What is flower?  What 
are the major  floral  
parts and their role in 
reproduction ?
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Figure 2.10 Life cycle of typical 
flowering plant (angiosperm) 

What is pollination ?
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Figure 2.11 Section of a dicot (Bean) and monocot (Corn/Maize) seed 
and the associated structures.

Table 2.1 Differences between dicot and monocot seeds 

Dicot  seed Monocot  seed
Two cotyledons are present in the 
embryo 

Only one cotyledon present 

Cotyledons are fleshy and store 
food materials 

Cotyledon is very thin and lacks 
food materials 

Endosperm is absent Endosperm is large and well 
developed 

Primary root produced from the 
radicle bears many lateral roots. 

Primary root formed from 
radicle is replaced by 
adventitious fibrous roots

What  makes seeds of 
flowering plants to be 
different  from those  of 
gymnosperms ?
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Is seed alive or dead? 
How can you know this?

What is the importance 
of seed dispersal ?
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What are the essential 
conditions for seed 
germination?
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Figure 2.12. Epigeal and Hypogeal germination
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It is amazing that plants 
that are fixed at one 
place make their own 
food , while animals 
that move from place to 
place cannot synthesize 
food and depend on 
plants. Why is this so?

What do plants provide 
to animals other than 
food? 

What do animals give to 
plants?

Where does 
photosynthesis take 
place?
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Figure 2.13:  Chloroplast – the photosynthetic apparatus 
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Figure 2.14 The action spectrum for different wavelengths  

How is the structure of 
chloroplast best suited 
for its function? 
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� � �6CO2 + 6H20                                      C6H12O6  +  6O2 
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ACTIVITY 2.13: PEER DIS-
CUSSION 
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• What is the source of 

oxygen? 
• What are the inputs 

(reactants) and 
outputs (products) of 
photosynthesis?

• Point out the importance 
of water  with regard to 
food that we eat and air 
we breathe   
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How are different 
materials, such as 
water, mineral and food 
transported to and from 
different parts of the 
plant such as root, stem 
and leaf?   

What are the routes of 
material transport in 
plants? 

ACTIVITY 2.14: TESTING LEAF FOR STARCH   
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Figure 2.15 Root vascular bundles 
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ACTIVITY 2.15: GROUP WORK    
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Figure 2.16 Transport of water and minerals from root  to the leaf  via 
the stem 
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ACTIVITY 2.16: COLOURED CELERY  EXPERIMENT  
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A CB

How can we demonstrate 
that  food transport 
occurs through phloem ?

Figure 2.17 Ringing /Girdling 
experiment 
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If you have potted plant 
placed near the window 
of your room, to which 
direction does the plant 
turn its shoot? Why is 
this so?

If you add water to one 
side of your potted plant, 
what do you think will 
happen to the root?   

How does auxin affect 
shoot and root growth?
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What is the response of 
the shoot to unilateral   
(one - sided) light ?

Figure 2.18  Effects of auxin 
concentrations on the growth 
of shoots and roots 

Figure 2.19 How unilateral light 
affects shoot and root response 
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Figure 2.20 Darwin’s experiment on phototropism
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ACTIVITY 2.18: Demonstration of hydrotropism 
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ACTIVITY 2.17: Experiment 
on  phototropism   
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What is the effect of 
water on root growth ?
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ACTIVITY 2.19: GROUP WORK    
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Figure 2.21   Seed embryo 
developing into a seedling in an 
upright position

What is the effect of gravity on shoot and root  growth at 
seedling stage? 

Figure 2.22 Plant responses to 
gravity   

How can we overcome the effect of gravity on root and shoot 
growth of a seedling?

Figure 2.23 Effect of clinostat on 
gravity (geotropism)
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Self Test
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Table 2.2 List of medicinal plants and disease treated  
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13. ���	�	���������	 Besobilla Herb Leaf Oral Abdominal pain
14. Lepidium sativum Feto Herb Seed Oral Treatment of diarrhea 

What are medicinal 
plants? What is their 
importance to local 
people?
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Unit Two: Plants
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Why water is considered 
as a biochemical 
molecule?
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What typical properties of 
water do you know?

Figure 3.1 Structure of 
water molecule
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Figure 3.3 Cohesion and 
adhesion (H2O) 
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Figure 3.4 Surface tension 
allowing Raft spider to walk 
on the water surface 
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question

��	�����������	�����������
	��	�������������������
��������	��������
�������������������
�������������������
��������

�������������	��������
���������������������
������

���	������������������������
����������

Activity 3.4 Group 
discussion
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What are inorganic ions?
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Table 3.2 Macro and micro-nutrients in living systems
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What is the difference 
between inorganic ions 
and minerals?

Why macronutrients 
are required more than 
micronutrients in our 
diet?

How much is the body 
requirement of sodium 
ions for a human being?

What is the impact of 
high sodium intake? 

 What is the importance of the hydrogen ion?
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What is the other 
importance of Sodium 
ions?

What is the importance of 
Potassium ions?

What is the importance of 
Calcium ions?

How much is the body requirement of potassium and where do 
we get it from?

How much is the body requirement of calcium and where do we 
get it from?
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How much is the body 
requirement and 
from where do we get 
Phosphate ions?

What is the importance 
of Chloride ions to 
human beings?

What is the importance of Iron ions to human beings?

What could be 
the consequence 
of abnormal Iron 
metabolism in our body?

What are the sources and body requirements of Chloride ions?
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What are Copper ions?

What happens during 
abnormal copper 
metabolism?

What are the sources and body requirements of iodide ions?

What is the impact of 
iodine deficiency for 
brain development?
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What are organic 
molecules? 

Activity 3.5 Fill in the blank spaces in the table
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Table 3.3 Elements and monomers forming organic molecules
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Activity 3.6 Group work
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What monomers do make up organic molecules?
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What are carbohydrates?
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Figure 3.5 Food items rich in carbohydrate
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Which types of 
monosaccharide do 
you know? Mention 
and discuss the roles 
of commonly known 
monosaccharide for cells.

Glucose     Galactose      Fructose

Figure 3.6 Structural formula of 
glucose, Galactose and Fructose
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Figure 3.7 Disaccharides a) Maltose b) Lactose   c) Sucrose                         
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Laboratory Activity 3.9 Test for reducing sugars
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2. Why do we heat in a water bath?
3. What is the reason for the colour change?

Activity 3.8 Group work
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Laboratory Activity 3.10: Study of traditional beverages of Ethiopia
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What is the impact 
of imbalance in 
carbohydrate  intake?
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Laboratory activity 3.11: Test for polysaccharides-starch and glycogen
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What do you think about 
the structure of plant cell 
wall? Which biochemical 
molecules form a cell wall?
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What are lipids?

Activity 3.12 Group work
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Where in our body do we 
encounter fats?

Figure 3.9 Phospholipid 
bilayer 

Figure 3.8 A phospholipid 
molecule
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What are proteins?

Activity 3.13 THINK-PAIR-
SHARE
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What are amino acids?

In your locality, what are 
animal and plant food 
items containing protein? 
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                     Figure 3.10 General formula of amino acids

����������

Figure 3.11 Examples of amino acids
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Do you have any idea 
about the structure of 
proteins? 

Figure 3.12 Amino acids link together by the loss of a molecule of water to form a peptide bond.
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Laboratory Activity 3.15 The Biuret test for proteins
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Laboratory Activity 3.16 Xanthoproteic Test
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What are nucleic acids?

If you were asked to 
design a molecule that 
could act as a genetic 
material in living things, 
where would you start? 
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Figure 3.13 The components of nucleotides.
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Figure 3.14 Structures of deoxyribose and ribose sugars 
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Table 3.4   Similarities and differences in function and structure of the nucleic acids

Figure 3.15 The structure of nucleic acids
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Why do you say nucleic 
acids are polymers of 
nucleotides?

Mention the nitrogenous 
bases that form the 
nucleic acids.
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Unit Review
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Why not a cell 
diminishes in size 
through repeated cell 
division? What should 
happen before and after 
cell division to maintain 
cell size?

      What are the main divisions of a  cell  cycle ?
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(Smooth)  
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Lysosome  

Cell membrane 

Figure 4.1 Stages of the cell 
cycle
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What will happen if cell cycle  is not controlled?  
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Attention

ACTIVITY 4. 3   INTERVIEWING KEY INFORMANTS     
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Imagine scraping your 
elbow. In addition to 
being uncomfortable, you 
will lose bunch of skin 
cells. How does your body 
make new cells to replace 
cells that are damaged or 
lost as a result of injury 
or accident? 
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What causes a cell to 
divide?  

What is the importance of 
cell division to  organisms ?

ACTIVITY 4.4:  PEER 
DISCUSSION

Direction:

Carefully read the questions 
asked below. Think about 
cell division taking place in 
human body. Discuss with 
a friend sitting next to you. 
Compare your answers with 
your classmates.

•	Where does cell division 
occurs mainly for tissue 
renewal rather than 
growth – Is it in a child or 
in adult human body?

•	Mention our body 
part where cells are 
undergoing continuous 
replacement. Why is this 
so?

What is mitosis?
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Figure 4.2 Illustration of cell division by mitosis 
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Attention

  How does a cell divide by mitosis?

Figure 4.3 Sister chromatids: Mitotic spindle emerging from  the 
centrosomes  

What happens in the different phases  while a cell undergoes  
mitosis?
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What is the significance 
of cell division through  
mitosis?
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ACTIVITY 4.5    GROUP WORK     

Direction:

The figure below shows different phases 
of mitosis in onion cells  as seen under 
the microscope 

Form a small group and carefully look 
at the figure, and based on your lesson 
about mitosis, identify the phases repre-
sented by letters “A” to “E”. Compare 
your answer with other groups and de-
fend yourself if there is any difference.
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What is meiosis?  How 
does it differ from 
mitosis?

Why is meiosis so 
important?

Figure 4.4 Illustration of 
meiosis I and Meiosis II
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Table 4.1 Description of the different stages of Meiosis I and Meiosis II 
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ACTIVITY  4.6   PEER DISCUSSION    
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• Form a group of four students and look for more renowned 

Ethiopian Geneticists from books and /or the Internet. Organize a 
report to share with your classmates.
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What do you know about the digestive system?
Activity 5.1 THINK-PAIR-
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What are the components 
and processes of the 
digestive system?
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Where in the alimentary canal does the chemical digestion 
begin?

Activity 5.2 Group work
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If one ingests glucose 
where will it be digested?

What is the process of digestion that takes place in the mouth?
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Figure 5.1 The structure and types of teeth

What is the importance of teeth in digestion? Can you mention 
the different types of teeth?

A. Types of teeth B. The Structure of Teeth
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What are the 
recommended measures 
for healthy tools 
development?
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Figure 5.3 a) Muscle is responsible for the contractions of the stomach 
b) Sphincters regulate the movement of food.
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What are the processes of 
digestion that take place 
in the stomach?

� �

Figure 5.2 Rhythmic 
contractions of muscle move 
food along the digestive tract
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What is the composition 
of gastric juice?

How does the stomach safely store these strong chemicals, both 
of which dissolve the proteins that makeup cells?

What do we call the 
partially digested food in 
the stomach?
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Figure 5.4 Parts of the digestive system and the absorption villi

Figure 5.4 Parts of the digestive system and the absorption villi

What is the reason for the 
release of small amount 
of chyme in to the small 
intestine at a time?

� �
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Figure 5.5Anatomy of a villus, 
with the lacteal

Activity 5.6 Group work
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What are accessory 
organs?
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Table 5.1 Digestion in the Small Intestine

Liver and Gallbladder
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Activity 5.7 Discussion
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������ ��������� ��������
������ �������� fat droplets + H2O → glycerol + fatty 

acids
������� �������� protein + H2O → peptides
������� ������������������������� peptides + H2O → amino acids
������������������� �������� starch + H2O → maltose
������� ��������������� maltose + H2O → glucose

What is the importance of 
liver?

104 Grade 10 Biology 



Unit 5: Human Biology
������������������������������������������������

����������������������������
�������	�������������������
�
�������	����
����� �������� ��������� ��� ��������� ����������� ���� ��������� ����������
��������������������������������������������������������������������

���
�������������������������������������������������	�
������������
������
�����������������������	���������������������������������

��������������������������������������������������������������
����
�����������������������������������	�����������������������
������������
�����������������������������	���
� 
��������	���� 
����������������
���������

����������������������������������������� �

������������������
	���	�������������������������
	������������
������������	��������������������������������������������������������
����	�����������
�������������������������������������

��������������
�����	������������������������	�������������������������������������
�����������������	����������������������������������������������
�
��	�
����
����	�����������
������������	���������������	���������������
�����������������������	���
���������������������������������������
�������������������������������������������������������������������������
���� ������ ���� 
�	�� ��������� ���� ��
������ 
����	� ���� �����������

����	��������
������
��������������������
�������������������
���������
	���������
������������������������������������������������
������
����	����������
���������������������������������

������������������� ��� ������������ ���� ����� 
���� �������� ���� ������
�����������������������������������������������������
����������������������
�	��������������� ��������	���������������������
�������� 	����� �����
���������������������������������������������������������������������
���������������

���� ������ ���������� ��	���� ���������� �	��� ��� ����������� ����
��� ������ ������ ���� ���������� ��� ��
�� ���� 	��� ������ ���������� ���
���������������������������������	����������������������������������
����������������
�����������������������������������������������	�����������
�����	��� ����	����� ������� ��� ������ ����� ��� �	������ ��� �������
�������������
	������������	���������������	��������������	����	��
�����������������������������������������������
�����������������������
��
����������������
����������������������������������	������������
�� ���������������� ���� ��������������� ���	���� ���� �������� �
�
������������ ������������� 
���� ���������� �������	�������������������
�	����������	�����
�����	��������	��������������������
�����������
��������������������������������������������������������������������

�����������������������������������������������������������
�����������

Why liver is said to 
be unusual organ 
with regard to blood 
circulation?

Activity 5.8 Library/
Internet search
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List the fibre rich foods  
that are commonly found 
in you locality.
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What do you know about 
the movement of blood in 
your body?

Have you ever heard about a live pump?

Activity 5.9 Group work
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Figure 5.7 The valves of the heart
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Activity 5.10 Group discussion
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What types of valves are there between the heart chambers?

What are the chambers of 
the heart? 

Figure 5.6 The heart anatomy 
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Laboratory Activity 5.11: Dissection of mammalian heart (cow or sheep)
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Figure 5.8 Pulmonary and 
systemic circulation

   What are the two types of blood circulation?
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What are the major foods 
which lead to high blood 
pressure (hypertension)?

Do you have any idea 
about the lines of 
movement of blood in the 
body?

Activity 5.15 Compare and 
contrast
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In small groups, answer the following questions.
• What is blood?
• What components of blood do you know?
• What types of cells are there in blood?
• Why do you think your white blood cells could be higher 

than the normal?
• What are platelets? 
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What are adaptations of 
a red blood cell that equip 
it for efficient oxygen 
transport?
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What are platelets?
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Table 5.3 Red blood cells, white blood cells and platelets
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  What is plasma?

Activity 5.16 Answer to the 
questions

�� ��������������	�����
�������������������
�������������

�� ���������������������	���
��������������������

�� �	��������	������������
�������������

116 Grade 10 Biology 



Unit 5: Human Biology
� ��������������������������������������������������

�����������������������������������������������
���������	

� ����������������

� ������������

�����������������
�����������������������������������������������
�����������������
�����������������������
�����������������
������
�����������������������������������������������������
��������������������
����������������������
���������������������������������������������
�������������������������
���������������������������������������������
������������������������������
��������������������������������������

����� ������� ����� ���� ������ �� ������� ���� �����
�� ���� ������������
���������

��������
��������������������������
���������������������������
�������������������������������������
�������������������
�������������
�����������������������������������������������������������������
����������������
�������������������������������������������
�����
�����������������

��������������������������������������

�������	������������������������
�����������������������������������
������������������� ������
�������� ������
�������������������
�����
������������������������������

�������	������������������������
�����������������������������������
������������������� ������
�������� ������
����������������
�����
�����������������������������

��������	���������
����������������
����������������������
�������
���������������������������� ��������� ������
������������������������
��������������������������
���������

�������	���������������������
�������� ���������� ������
�������

��������������������������
���������������������������������������������
�����������������������������������������������������������
�����
����������������������������
�����

�������������

������� ���� ������ ����������� ����������� �������� �������� ��� ���� ����

�������������������������������������������
������������������������

Do you have any idea about the relationship between biology 
and other sciences?
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How does Rh+ blood differ from Rh– blood and what happens if 
the Rh factor of the blood transfused is incompatible?

Why does a fetus with erythroblastosis fetalis develop anemia?
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Activity 5.17 THINK-PAIR-
SHARE
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Table 5.4 Antigens and antibodies
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Figure 5.9 Blood compatibility chart
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Form group of 2-3 
students and do a 
library search about the 
lymphatic system and 
present your findings to 
the class. 

What is the lymphatic 
system?
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Figure 5.10 The lymphatic system
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Activity 5.18 Outline the 
relationship
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  What are the functions of the lymphatic system?

Which components of the 
lymphatic system do you 
know?

Right lymphatic 
duct, entering right 

subclavianvein vein
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Figure 5.11 Lymphatic vessels
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Why the lymphatic 
system is an open system?

Which types of lymphatic 
organs do you know?

Have you ever 
encountered injury 
on your hands, legs or 
somewhere on your limbs 
and felt tenderness, pain, 
and uncomfortable at 
your groin area and 
armpits? What do you 
think is the reason?

Figure 5.12 Locations of 
Tonsils Where in your body is located spleen and what is its function?

You may have 
experienced tonsillitis 
in your early child hood 
with red swollen tonsils. 
Do you know why the 
tonsils are swollen? 
What are the causative 
agents for this ?
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Activity 5.19 THINK-PAIR-
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Figure 5.13 Leukemia
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Figure 5.14 Figure A, shows a 
normal vein with a properly 
working valve. In Figure B, the 
varicose vein has a faulty valve; 
the walls of the vein are thin and 
stretched
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Figure 5.15 Elephantiasis

������ ����� ��� ������� ��� ���� ������� ���������� ��������  ���
�������������������� ������������������������������������������� ���
���������������
���������������������������������������� �����������
���������������������������
�����������������������

�����������������������

��������������� ��������� ���� ���������� ����� �������� ������� ������
����������

� ����������������������
���������������������������

� �������������������������������������������������


� ������������������������������������������������������������


� �������������������������������������������������������������������
����������	�������������������������


� ���������������������	�� �������������������������	���
�

� ��������������


� ������������
����

� ���������������������������	����������������

Activity 5.20 Reflection
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What are cardiovascular 
diseases?

Have you heard about any type of heart disease? If yes, mention 
and share your classmates.
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What is the reason for stroke? 
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Activity 5.21 Group work
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����������Hold your breath and 
see how long you can 
hold your breath as 
you continue reading. 
How long can you do 
it? May be you are 
feeling uncomfortable 
already. Why do you feel 
uncomfortable? Then, 
individually, write down 
the reasons why this 
happens. Share your list 
and discuss in groups on 
your reasons.
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Figure 5.16. The human breathing system

Activity 5.22 Individual 
work
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What is the primary function of the breathing system in human 
body?
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Activity 5.23 Individual 
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Figure 5.17. The pharynx

Why nasal cavity is considered as a good air conditioner?
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Figure 5.18. The larynx extends to the trachea.
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Do you know how sound is formed in the voice box?

What happens if pieces of food or fluid you swallow-in wrongly 
entered into your trachea?  Which structure of your laryngeal 
area prevents you from such drop-ins?
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Figure 5.19  The vocal cords 

�������
���� �������� ����
������ �����
�� ���� ���� ������� �����
� ���� ������
�������� ������� ���� �������� ��� ����
� ��� ��� ��� ��� ������
� �������
��� ���������� ����� ���� ��������
� ��� ����������� �������� ���� ��������
������� ��� ���� �������� ������� ��� ��� �������� ��
� �����
� ���������

������ ����������� ��
� ������������ �������� ���� ������ ��� ����������
�����
�����������������������
������������������������������������

Figure 5.20 The trachea 
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Figure 5.21 Bronchioles (a) lead to alveolar sacs (b) in the breathing zone, 
where gas exchange occurs.
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Activity 5.24 Group work
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Where in the breathing 
system does the actual 
gas exchange take place?

� �
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Table 5.5 Comparison of atmospheric and exhaled air
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Figure 5.22 Breathing movements: a) Inspiration    b) Expiration
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Activity 5.25 Individual 
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Activity 5.27  Observing the mechanism of breathing 
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The respiratory and circulatory systems work together to provide ox-
ygen to the body and remove carbon dioxide from the body. While the 
former deals with air and the latter with blood, they work together to 
coordinate the operations of each system’s components. Other body 
systems, such as the digestive and neurological systems, are crucial 
as well, but the circulatory and respiratory systems must work contin-
ually even without a few minutes of rest.

The circulatory and respiratory systems take oxygen from the air and 
transport it throughout the body while the digestive and respiratory 
systems take carbon dioxide from the body and release it into the at-
mosphere. The lungs expand and fill with fresh air as a person inhales. 
The respiratory system works in collaboration with the circulatory 

How a blood circulatory 
system does interact with 
the respiratory system? 

Activity 5.26 Individual 
work
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system to transport oxygen from fresh air to red blood cells in the 
arteries of the lungs, as well as to release carbon dioxide from the 
blood into the lungs’ air. This used air leaves the body when a person 
exhales. The heart circulates blood from the lungs, carrying oxygen-
ated red blood cells, down the arteries to the cells, where oxygen is 
released and carbon dioxide is absorbed. Then the used blood is sent 
back through the veins to the lungs, and the cycle begins again.

Table 5.6 Summary: Comparison of inspiration and expiration
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Activity 5.28 Individual 
presentation
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You will be provided with 
diagrams or models of 
the human excretory 
system(kidney) and you 
should draw, label, and 
study the structure and 
function of the excretory 
system(Kidney). Finally, 
present your diagram to 
your classmates. Support 
your activity using 
virtual lab (simulation 
software, animation and 
video). You can browse 
from internet, books and 
school digital libraries.

What do you know about the excretory system of human beings?

What do you know about regulating the concentration of solutes 
in the blood? Did you know that the kidney is important in 
determining the concentration of red blood cells?
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Activity 5.29 Group work
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What do we call the 
filtrate that leaves the 
human urinary system? 
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Do you know the three parts of the renal tubule? What are they?

Figure 5.23 Kidneys filter the 
blood and produce urine that 
is stored in the bladder before 
removal

Figure 5.24.The internal 
structure of the kidney
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Figure 5.25. The Structure of a nephron. 
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Figure 5.26. The process of urine formation in the kidney

What are the functions of 
the kidney?

Activity 5.30 Group work
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�����	���������������
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�� ���������������
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���	���	���������������
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�� �����������	������������
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In a group of 3 students, 
discuss the immune 
system and types of 
immunity, and present 
your findings to the class 
with the guidance of your 
teacher.

�����������������������������������������
���������������
•	 ����� ���� �� ���������
•	 ������� ����� �� ��������� ���
•	 ������� ���� �� ������ ��� ������� ���������

�����������

Mothers are recommended to breastfeed their kids immediately 
after delivery. Do you know why?
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What do you know about the vaccines against certain diseases 
e.g. vaccine against COVID-19?

Do you have any idea about the cells of the immune system? 
What types of cells of the immune system do you know?
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Prof. Asrat Woldeyes

 Dr. Widad Kidane Mariam
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Write the structures A-L

1. -----------

2. -----------

3. -----------

4. -----------

5. -----------

6. -----------
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10. -----------

11. -----------

12. -----------
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      Unit 6: Ecological Interactions                          Unit 6: Ecological Interactions                          Unit 6: Ecological Interactions                          Unit 6: Ecological Interactions                          Unit 6: Ecological Interactions                          Unit 6: Ecological Interactions                          Unit 6: Ecological Interactions                    

A cat always hunts a 
rat. You know what 
will happen if a hyena 
and dog come together. 
What does this remind 
you about feeding 
relationship in your 
environment?  

What is the ultimate source of energy in life? How is energy 
transferred from organism to organism?
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Figure 6.1 Schematic illustrations of the food chain and food web 
(P = producer, H= Herbivore, C1= Primary carnivore, C2 = Secondary 
carnivore).

How does energy flow in 
food chain?

Is it the unidirectional 
flow of energy that is 
commonly observed in an 
ecosystem?
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Figure 6.2 Illustration of Trophic level 

ACTIVITY 6.1  Think – Pair – Share  
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What is  a trophic level? 
How is it different from 
feeding level?

 ���	����
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Figure 6.3 Flow of energy and matter (inorganic and organic) in an 
ecosystem 
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How does energy  flow in an ecosystem during a nutrient 
recycle?

What happens to energy 
as it is transferred from 
one trophic level  to the 
next trophic level?
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What is an ecological 
pyramid ? How is it 
constructed ?

Figure 6.5 An Idealized 
pyramid of energy. 

Figure 6.4 Energy transfer 
from grass (producer) to cow 
(herbivore) 
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ACTIVITY 6.3  Think – Pair – Share  
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Figure 6.6 Illustration of the pyramid of number (A) and pyramid of 
biomass (B) in the aquatic food chain 
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of energy), biomass (pyra-
mid of biomass) or number 
of organisms (pyramid of 
number) present at each tro-
phic level.  

Key terms

ACTIVITY 6.4  Homework   
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A B

What is the advantage of 
being vegetarian (feeding on 
plants and plant products)?

Self Test
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ACTIVITY 6.5   Peer discussion  
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What is meant by cycling of materials in an ecosystem?
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Attention

What are the important materials that cycle through the 
ecosystem?
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What happens during the water cycle?
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Figure 6.7 Water cycle

Activity 6.6. Group Work

�������������������������������������
��������������������������������������

	�����	��������������������
	����������������������������������
�����������������
�����������
� �����������	������������������������������������������������������� 
� �������������������������������������������������������������������	����������������������������

������������	���������� �
� ���������������������������������������������������������������������������������������������������
����������������������������������������� 

� �������������������������������������������������������� �
��������������������������������������������������������������������������������������������������	����
����� �
��������������
�  ������������������������������������������
�  ����������������������������������������������������	���������������������������������
3. What process is demonstrated when the water drops are getting too heavy and falling back to small 
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Figure 6.8. The carbon cycle 
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What happens during 
carbon cycle?

How do you link 
carbondioxide  to  climate 
change?
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Figure 6.9. The Nitrogen cycle 
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i) ��������������������������������
ii) 	����������������������

What is nitrogen cycle? 
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Figure 6.10. Root nodules of legume plant 
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How are rhizobia  linked 
to global climate?

165Grade 10 Biology 



Unit 6: Ecological Interactions                   
�������������������������������������������������������������������
�������
���	�����������������������

2. �������������

����� ��� ���	������� ���	���� ������	�� ������ ��� ������������� ����
��������	���������������������������������������������

��������������������������	���������������������
���	������������
�
��
��������������
�������������������������������������������
�		�����
����������������
�����������

������������������������ ���������������
�� ��� � �����

���������	������������������	�����������������������
���	�������������
�����
��
��������
������������	���������������������������������		����
��
����������������
���������

������������������������������
�� ��������������

�� ��� � �����

3. ���������������������������������������������

�������	������������������
����������
���	������������������������
���

�������������������
 ����������������������������������������

��	�������������
 ��������������������������������������

�������
	�������������
�������������������������

 �����������������	��������
�����������

��

�����	���������������������������	��������������
������������������
���������������	��������������������������������������������������
����������������������	����������������������������	���������������������
���	��������������������������������������������������������������
����������������������������������������������������������������
����������������������������������	�������	�������������������������
�����������������������

4. �������������

�������������������������������	������������	�����
���	������������
�
�����
���������
�������������������������������������������������
��	�������
���	������
�������

 �������
�������	���������	����
���
����������	�����������������������������������
���	�	�����������
�
�����
���	�	�������������������������������������������������
������������� ���
����
���	����	��������� ����������	���������	�������
��������������������

Dead organic matter 
(Protein, Chitin, 
Peptidoglycan, 

and Nucleic acid) 

Depolymerization
Amino acid, Urea,
Amino sugar  and 

Nucleotide 

Ammonification Ammonium
( NH4

+)
Nitrate
( NO3

-)

Nitrification
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After studying the brief description of major 
steps in the nitrogen cycle as illustrated with 
Figure 6.9, complete the following mental map 
and label the processes represented by letters 
(A to E).

Self Test

NO3
- NO2

- NO + N2O N2

pr
ot

ein
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Why is cycling nitrogen 
important?
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How do you relate   nitrogen cycle, soil bacteria and soil 
fertility?
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Figure 6.11. Earthworms – Larger soil organisms 
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What is the role  of larger 
soil organisms  such as 
earthworms  ? 
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How is phosphorus recycled?

Figure 6.12. Phosphorus cycle 
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ATP, abbreviation for Adenosine, is the immediate source of energy 
(instantly liberates energy) needed for various activities of a cell.  
Energy released during cellular respiration is harvested and stored as 
ATP.
Eutrophication is undesirable excessive growth of aquatic plants 
(hydrophytes or macrophysics) and massive growth of algae (algal 
bloom). It is induced by leaching of fertilizers (rich in nitrogen and 
phosphorus from nearby farmlands or water loaded.
Biofertilizers, being cost effective, non toxic , and eco – friendly 
, serve as good substitute for expensive and harmful chemical 
fertilizers. They increase crop yield ,  ensure  food security  and 
sustainable agriculture. 

Key terms

Unit Summary 
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