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SECONDARY 2 ENVIRONMENTAL SCIENCE 
 

Worksheet: Flow of Energy and Matter in the Environment (I) 
 
Unit Enduring Understandings 
Students will understand that  
1. sunlight is the ultimate source of energy for living organisms. 
2. plants take in raw materials to make their own food through photosynthesis. 
3. all organisms obtain energy directly or indirectly from plants. 
4. a transport system ensures that substances are carried from one part of the body to 

another with sufficient speed to sustain life. 
5. in addition to diffusion and osmosis, higher plants depend transpiration pull to move 

substances up the plant body. 
6. an ecosystem uses both energy and inorganic nutrients. 
7. in a balanced ecosystem, energy has to be constantly supplied while nutrients are 

continually recycled. 
8. energy and nutrients are transferred through organisms in food chains. 
9. balance of nature is the stable state in which natural communities of organisms exist, 

maintained by adaptation, competition and other interactions between members of the 
communities and their non-living environment. 

10. balance of nature is delicate; disturbing one element disturbs the entire ecosystem. 
 
Unit Essential Questions 
1. How do living organisms carry out nutrition? 
2. Why is photosynthesis important? 
3. How do living organisms carry substances from one part of the body to another? 
4. Why do multi-cellular organisms have complex organ systems for transport of 

substances? 
5. How do energy and matter flow in the environment? 
6. How does nature seek balance? 
__________________________________________________________________________ 
 

PHOTOSYNTHESIS 
1. Energy 
 
! Living organisms need energy to live or to perform the various vital functions of the body. 

 

! Animals - Energy is obtained from energy-yielding foods. Animals have 

____________________ nutrition which is a process whereby an organism uses organic 

compounds for most or all of its carbon requirements. 

 

! Plants – Energy comes from the sun. Plants have ___________________ nutrition 

which is a process where an organism builds up the organic molecules that it requires 

from simple inorganic molecules such as carbon dioxide and water. 
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2. Raw materials for photosynthesis 
 
! Activity 1: Where do plants get their food?    (Pair work)  Duration: 15 min 

 
In 1649, a Dutch physician Jan-Baptista van Helmont carried out an experiment to test a 
common belief at that time, and that was plants get their food from the soil. Helmont’s 
experiment are as depicted in the comic.  Discuss with your partner the following: 
 
 Yes No Reason 
Do plants get their food from soil?    
Can plants grow without soil?    
 
How do plants make organic molecules like glucose?   
 

…………………………………………………………………………………………………………… 

    
 

     
(from Stuart McMillen comics) 
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2. Raw materials for photosynthesis 
 

! Photosynthesis takes place mainly in the cells of the __________________. In the 
________________ of the leaf cells. 
 

! In land plants, water is absorbed from the ___________ by _____________by the roots 
and carried in the __________________, up the stem to the leaf. 

 
! Carbon dioxide is absorbed from the ___________ through the ___________ in the leaf 

by the process of __________________ 
 
3. Word equation for photosynthesis: 
 
 
 
4.  Definition of photosynthesis: 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………… 
 
 
5. Photosynthesis vs Respiration 
 
! Activity 2: What happens to photosynthesis and respiration over a 24-hour cycle?    

(Pair work)  Duration: 15 min       
https://www.youtube.com/watch?v=ICus6jH9HXY&feature=youtu.be  

 
Process Occurrence Rate 
Photosynthesis  

 
 
 
 

Respiration  
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6. Fates of manufactured glucose 

 

7. Importance of photosynthesis 

 

! Food made by plants eventually become the food of animals, since animals depend 

directly or indirectly upon plants. 

! Sun is the ultimate source of energy for living things.  

! Coal is a fossil fuel formed from trees and contains a store of energy derived from sunlight 

through photosynthesis. When coal is burnt, the energy is set free. We use this energy in 

cooking, in driving machines to work and so on. 

! Photosynthesis helps to ‘purify’ air in the sense that it removes carbon dioxide from the 

air. At the same time it produces oxygen. This oxygen is used by living organisms in 

respiration. 

 
 

8. Basic knowledge required for doing photosynthetic experiments 
 
! Simplest carbohydrates are _____________________. Sugars must first be formed from 

_____________________. 

! If sugars are formed faster than they are used up, the excess sugars are changed to 

_____________________ for storage. Starch formation is not part of photosynthesis.  
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! In darkness, when photosynthesis stops, starch in leaves is converted to 

______________________ which are transported to other parts of the plant. To 

destarch a plant, you must put the plant in darkness for 48 hours. 

 

 

• Practical 1: Test for starch in plants (individual work) 
 
Objective 
• To test for starch in leaves 
 
Apparatus and Materials   
• D32 is a Hibiscus leaf 
• Supply of hot water (Teacher’s bench) 
• Methylated spirit (Teacher’s bench) 
• Iodine solution (1 bottle per bench) 

• Bunsen burner (1) 
• 250 cm3 beaker (1) 
• Boiling tube (1) 
• Forceps (1) 
• White tile (1) 

• Lighter (1) 
• Tripod stand (1) 
• Wire gauze (1) 
• Stop watch (1) 
• Glass rod (1) 
• Test-tube holder (1) 

 
 
Procedure: 
 
1. Fill half a beaker with hot water and heat until the water boils. 
 
2. By using a pair of forceps, pick up the fresh leaf D32 and submerge the leaf into the 

boiling water for 2 minutes. Then, turn off the flame.  What do you think is the purpose 
of boiling the leaf? 

 
………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 

 
3. Fill half a boiling tube with methylated spirit.  By using a pair of forceps, submerge the 

boiled leaf into the methylated spirit. Then place the boiling tube into the beaker of hot 
water for 10 minutes.  Why do you think this step is necessary? 
 
………………………………………………………………………………………………… 

 
4a. By using a pair of forceps, remove the leaf from the methylated spirit. What happened 

to the colours of the methylated spirit and the leaf?  
 

Methylated spirit: …………………………………………………………………….……… 
 
Leaf: …………………………………………………………………………………………… 

 
4b.   Based on your observations in 4a, what do you think was the effect of the methylated 

spirit on the leaf?  
 

………………………………………………………………………………………………… 
 
………………………………………………………………………………………………… 
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5. The leaf is now very brittle. Gently remove the leaf with a pair of forceps. Put the leaf 
back into the hot water for 1 minute. What happened to the leaf? What do you think is 
the effect of this step?  
 
………………………………………………………………………………………………… 

 
………………………………………………………………………………………………… 

 
6. Gently remove the leaf and spread it out on a white tile.  
 
7. Add a few drops of iodine solution until the leaf is fully covered with iodine solution. 

What happened to the colour of the iodine solution after a few minutes? 
 

………………………………………………………………………………………………… 
 
8. Explain your observation in step 8. 

 
………………………………………………………………………………………………… 

 
………………………………………………………………………………………………… 
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TRANSPORT IN PLANTS 

1. Transport tissues 
 Xylem Phloem 

Structure 

 
 

Consists mainly of _____________ Consists mainly of _________ ______ 

______ and ______________ _____ 

Functions •  
 
 
•  
 
 

•  

Adaptations •  
 
 
 
•  
 
 
 
•  
 
 
 

•  

 

 

• Activity 3: See the path of water in the xylem.  Draw the transverse and longitudinal 

sections of a celery leaf stalk.    (Individual work)  Duration: 20 min 

 

 

 

 

 

 

Transverse section 

 

 

 

 

 

Longitudinal section 
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2. Entry of water into roots 

 

 

 

! Absorption of water takes place through 

the _________ ___________. 

! Root hairs grow between the soil 

particles, coming into close contact with 

the water surrounding them.  

! The thin film of liquid surrounding each 

particle is a dilute solution of mineral salts. 

! Cell sap in the root hair has a lower water 

potential than the surrounding soil 

solution. 

! Water enters the root hair cell by 

__________________ 

 
 

! Entry of water dilutes the 

cell sap, so that the cell 

sap of the root hair cell is 

now _______ __________ 

than that of the next cell. 

! Hence water passes by 

___________ from the root 

hair cell into the inner cell. 

! This process continues 

until the water enters the 

________  _________ and 

moves up the plant 

 

 

3. Entry of mineral salts into roots 

! By active transport: when the concentration of ions in the salt solution is lower than that 

in the root hair cell sap. The root hairs have to absorb the ions _______________ a 

concentration gradient, that is, by active transport.  

! By diffusion: when the concentration of certain ions in the soil solution is __________ 

than that in the root hair cell. 
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4. Transport of water up the stem and to the leaves 

! The loss of water vapour from the aerial parts of the plant, especially through the 

stomata of the leaves, is known as _______________________.  

! Excess water has to be removed, and it is mainly removed when it evaporates from 

those parts of the plants that are above the ground. 

! The water deficit generates pressure strong enough to pull water up the plant. This 

suction force is called _______________________  _________. 

 

Factors affecting transpiration 
1. Humidity of air  
 

! The ________  ____________ the air, the ________________ the rate of 
transpiration. 

 
Explanation: The drier the air outside the leaf, the water vapour concentration gradient 
between the leaf and the atmosphere is steeper, thus the rate of transpiration increases.  

 
 
2. Temperature of air 
 

! A ______ ____ _________________ of the surroundings ______________ the rate 
of evaporation of water vapour, thus the rate of transpiration is greater.  

 
Explanation: A rise in temperature increases the rate of evaporation. 

 
 
3. Strong wind 
 

! The __________ ______ __________, the _________________ the rate of 
transpiration.  

 
Explanation: Wind blows away the water vapour that accumulates outside the stomata, 
thus maintaining the water vapour concentration gradient. 

 
 
4. Light 
 

! Light affects the ________________ of the stomata. 
 

! In the presence of ________________, transpiration rate 
________________________. 

 
Explanation: In sunlight, stomata open and increases rate of transpiration. 

 

Wilting 

! When the rate of transpiration ______________ the rate of absorption of water by the 

roots, the cells loses ________________. 

! The cells become __________________ and the plant ______________________. 
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• Activity 4: Is wilting always bad for the plant?  Discuss with your partner the advantages 

and disadvantages of wilting.  (Pair work) Duration: 15 min 
 

Advantages of wilting Disadvantages of wilting 

 

 

 

 

 

 

 

 

5. Transport of food from leaves to other parts of plant  

! Food is transported in the form of ______________ and _____________ __________. 

! Movement of organic food substances may be up to the buds and fruits or down to the 

roots and storage organs. 

! The process is called _____________________ and the process is not fully understood. 
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SUMMARY OF TRANSPORT IN PLANTS 

 
 

 

 

THE END 


