Module 3: Photosynthesis
1.3.1 The importance of photosynthesis

	What is photosynthesis?
	Define photosynthesis.
	

	
	Which by-product is released from photosynthesis?
	

	Autotrophs and heterotrophs
	What are autotrophs?
	

	
	Differentiate between chemoautotrophs and photoautotrophs.
	

	
	Fill in the blank:
	Some protoctists like algae are examples of __________.

	
	What are heterotrophs?
	

	
	What is respiration?
	

	
	How does respiration in plants and animals depend on the products of photosynthesis?
	

	Where does photosynthesis take place?
	Fill in the blanks:
	__________ are organelles in which photosynthesis take place.

	
	1. 
	The process of photosynthesis takes place in __________ steps.


1.3.2 How the structure of chloroplasts enables them to carry out their function

	The structure of chloroplasts
	Draw a neatly labelled diagram of a chloroplast on the back of this sheet.

	
	What forms the envelope of chloroplasts?
	

	
	Which of the two membranes is more permeable to small ions? 
	

	
	How is the inner membrane structured?
	

	
	Fill in the blanks:
	A stack of lamellae is called a __________.

	
	1. 
	Intergranal lamellae connect many __________.

	
	What is the stroma? 
	

	
	What is the function of stroma?
	

	
	What are thylakoids?
	

	
	What is the function of thylakoids?
	

	How chloroplasts are adapted for their role
	Where are transport proteins located?
	

	
	What are photosystems?
	

	
	Draw lines to match the correct functions to the following features of chloroplasts.
	Thylakoid membranes
	
	
Allow maximum absorption of light

	
	
	Stroma
	
	
Provide large surface area for photosynthetic pigments, electron carriers and ATP synthase enzyme carry out light-dependent reactions

	
	
	Photosystems
	
	
Assemble proteins

	
	
	Chloroplast DNA
	
	
Contains enzymes needed for light-independent reactions

	
	
	Chloroplast ribosomes
	
	
Encode for own proteins for photosynthesis


	Photosynthetic pigments
	Define photosynthetic pigments.
	

	
	Why are photosynthetic pigments important?
	

	
	What happens when light hits chlorophyll?
	

	
	What are the two forms of chlorophyll? 
	1.

	How do they differ?
	

	
	
	2.

	
	

	
	What are the roles of accessory pigments?
	


1.3.3 The light-dependent stage

	Introduction
	Why does the light-dependent stage take place in the thylakoid membranes?
	

	The role of water
	What is photolysis?
	

	
	Fill in the gaps:
	Water has been described as a source of __________ and __________.

	
	Why are hydrogen ions important in photosynthesis?
	

	
	
	

	Photophosphorylation
	How are electrons lost by the oxidised chlorophyll replaced?
	

	
	What is a photon?
	

	
	What happens when photons hit chlorophyll pigment?
	

	
	What is the role of electron acceptors?
	

	
	Explain how passing electrons through electron carriers can help to develop a proton gradient across thylakoid membranes.
	

	
	What is chemiosmosis? 
	

	
	How does chemiosmosis help the process of producing ATP?
	

	
	Define photophosphorylation.
	

	
	Give three differences between cyclic and non-cyclic phosphorylation.
	Cyclic
	Non-cyclic

	
	
	
	

	
	
	
	

	
	
	
	

	
	How does non-cyclic photophosphorylation help produce reduced NADP?
	


	Quiz – Sections 1.3.1 to 1.3.3


Quiz – Sections 1.3.1 to 1.3.3

True or false:

	Photosynthesis occurs in the roots of plants.
	
	
	

	Carbon dioxide and water along with light energy are the raw materials required for photosynthesis.
	
	
	

	The light-dependent reactions take place in the stroma.
	
	
	

	Chlorophyll is a photosynthetic pigment.
	
	
	

	Photolysis is the process by which water molecules are formed.
	
	
	

	Cyclic photophosphorylation uses only photosystem I (P700).
	
	
	

	Free electrons produced during photolysis replace electrons lost from oxidised chlorophyll.
	
	
	

	Energy released from electrons, passing through the electron carriers, is used to make ATP.
	
	
	

	ATP is used in the light-dependent stage.
	
	
	


1.3.4 The light-independent stage

	Introduction
	Where does the light-independent stage of photosynthesis take place?
	

	The role of carbon dioxide
	What is the importance of carbon dioxide?
	

	The Calvin cycle
	How does carbon dioxide enter the leaf?
	

	
	Fill in the blanks:
	1.
In the stroma, carbon dioxide combines with __________ __________ __________to give glycerate 3-phosphate (GP).

	
	
	2.
The above reaction is catalysed by __________.

	
	
	3.
GP is reduced and phosphorylated to __________ __________.

	
	What products from the light-dependent stage are used in the light-independent step?
	

	
	How does TP recycle into RuBP?
	

	
	Fill in the blanks:
	GP is used to make __________ and __________.

	
	How can TP be used to make carbohydrates?
	

	
	How are lipids made from TP and products of GP?
	


1.3.5 Limiting factors

	Limiting factors
	What does the law of limiting factors state?
	

	
	According to Blackman’s investigation on photosynthesis at varying light intensities and temperature, what did he record for the following?
	1.
Constant temperature
	

	
	
	2.
Low light intensities
	

	
	
	3.
High light intensities
	

	
	
	4.
Increase in carbon dioxide concentration
	

	
	
	5.
Increase in temperature
	

	
	Why is the level of carbon dioxide rising in our generation?
	

	
	When carbon dioxide is not a limiting factor, can there be an increased rate of photosynthesis?
	

	
	What happens when light is the limiting factor for photosynthesis?
	

	
	Up to what temperature do the enzymes of the Calvin cycle work effectively?
	

	
	How do temperatures higher than 25(C affect photosynthesis?
	


1.3.8 Limiting factors and the Calvin cycle

	Light intensity
	How does an increase in light energy affect the synthesis of ATP and NADP?
	

	
	What is the role of ATP and reduced NADP in light-independent reactions?
	

	
	How many molecules of TP are phosphorylated to RuBP by ATP?
	

	
	With little or no light available why does the light-independent reaction cease?
	

	
	What happens to the level of TP, GP and RuBP under low or no light conditions?
	

	Carbon dioxide concentration
	True or false:
	When light is a limiting factor, increase in carbon dioxide concentration will increase the rate of photosynthesis.
	

	
	When light is not a limiting factor, how does increased concentration of carbon dioxide affect levels of GP, TP and RuBP?
	

	Temperature
	Does increasing temperature alter or increase rate of photosynthesis?
	

	
	When does photorespiration exceed photosynthesis? Why does that happen?
	


	Quiz – Sections 1.3.4 to 1.3.8


Quiz – Sections 1.3.4 to 1.3.8

Fill in the blanks:

1. Ribulose bisphosphate (RuBP) is a __________ __________.
2. GP is formed by fixing __________ and __________.
3. TP can be recycled to __________ using __________ and __________ __________.
4. Low carbon dioxide concentration makes it the __________ __________ for photosynthesis.
5. The rate of light-dependent reactions is directly proportional to __________ __________.

6. Increase in the intensity of light brings a proportional increase to the production of __________ and __________ __________.

7. Reduced NADP is a source for __________ while ATP is a source for __________.

8. In the absence or reduced presence of light, __________-__________ reactions begin.

9. At temperatures above 25(C, __________ exceeds photosynthesis.
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