Investigating Photosynthesis	Name: __________
Part A – Short Answer
1. Define photosynthesis in your own words.

2. List the four conditions required for photosynthesis to occur.

3. Why do leaves need to be boiled in ethanol during the starch test?


4. Explain what happens to the hydrogen carbonate indicator when a plant is placed in:
a) Bright light


b) Darkness


Part B – Multiple Choice
5. Which of the following is not a requirement for photosynthesis?
A) Chlorophyll
B) Oxygen
C) Carbon dioxide
D) Light
6. In the pondweed experiment with hydrogencarbonate indicator, the tube turned purple. This shows that:
A) More CO₂ is present
B) Less CO₂ is present
C) No respiration is happening
D) Temperature is too low

Part C – Fill in the Blanks
7. The main gas released during photosynthesis is _______________.
8. When photosynthesis and respiration are happening at the same rate, this point is called the _____________ point.
9. In a glasshouse, farmers often add ______________ gas to increase the rate of photosynthesis.

Part D – Data Analysis
The table below shows the colour change of the hydrogencarbonate indicator after 2 hours:
	Condition
	Colour of Indicator

	Bright light
	Purple

	Normal daylight
	Red (no change)

	Darkness
	Yellow


10. Explain why the indicator turns yellow in darkness.

11. Explain why the indicator turns purple in bright light.



Part F – Application Question
13. A farmer is growing tomatoes in a glasshouse.
· Which three conditions should the farmer control to maximize photosynthesis?

· Why might the farmer stop increasing these conditions after a certain point?


Answer Key
Part A
1. Photosynthesis is the process by which green plants make food using light, carbon dioxide, and water.
2. Light, water, carbon dioxide, chlorophyll.
3. To remove chlorophyll so iodine can show the presence of starch.
4. a) Bright light – CO₂ is used up, indicator turns purple.
b) Darkness – CO₂ increases from respiration, indicator turns yellow.
Part B
5. B) Oxygen
6. B) Less CO₂ is present
Part C
7. Oxygen
8. Compensation point
9. Carbon dioxide
Part D
10. Plants respire in the dark but cannot photosynthesize, so they release CO₂ → indicator turns yellow.
11. Photosynthesis uses more CO₂ than respiration produces, so CO₂ levels drop → indicator turns purple.
Part E
· Chloroplasts in palisade mesophyll
· Stomata on lower epidermis
· Vein in center of leaf (xylem + phloem)
· Palisade mesophyll below upper epidermis
Part F
· Light, temperature, carbon dioxide concentration.
· Beyond a certain point, increasing factors won’t increase rate further → waste of energy and money.

