


Warm up question
  Discs of tissue were cut from horse chestnut seeds and 
were placed in a solution of hydrogen peroxide. The enzyme 
catalase released from the cut cells resulted in the reaction:


                        2 H2O2  ————> 2H2O and O2


The oxygen released by the reaction formed foam on the 
surface of the hydrogen peroxide. The volume of the foam 
was measured after five minutes using the various hydrogen 
peroxide concentrations, both with and without a fixed low 
concentration of copper ions. The results are shown right .


a. Calculate the rate of reaction for each of the 12 results.


b. Plot to show the effect of hydrogen peroxide concentration 
on the rate of reaction both with and without copper ions.


c. Deduce, with reasons, the effect of copper ions on 
catalase.

catalase

Table 1

Concentration 
H2O2 (%)

Volume of Oxygen (ml)                                
No Cu                        With Cu 

0 0.0 0.0

10 7.3 3.8

20 10.3 5.4

30 11.4 6.3

40 11.8 6.5

50 11.9 6.6



Respirometers



Try and measure respiration 
in 10 germinated seed 15



0 hr 14 hr 38 hr

CO2 
produced

-0.020 ppm/s 

-0.021 ppm/s 

0.5OO ppm/s 

0.669 ppm/s 

1.223 ppm/s 

.735 ppm/s 

Average -0.0205 ppm/s 0.0584 ppm/s 0.979 ppm/s 

Glass bead 
21.5°C

Dry Pea seed 
21.5°C

Germinated Pea seed 
21.5°C

Germinated Pea 
seed  

ICE WATER TREATMENT

CO2 
produced

-0.012 ppm/s 

0.008 ppm/s 

0.100 ppm/s 

-0.020 ppm/s 

-0.021 ppm/s 


1.380 ppm/s 

1.725 ppm/s 

1.554 ppm/s 

0.803 ppm/s 

 1.308 ppm/s 

1.128 ppm/3 

Average 0.032 ppm/s -0.0205 ppm/s 1.553 ppm/s 1.104 ppm/s 





CONCLUSION
Think ABOUT  around 5-6 sentences long; 

• State your hypothesis and whether the data supports your 
hypothesis. 

• The conclusion has to be justified and supported by the data you’ve 
provided. 

• Brag on, expound the possible effects, but make sure it’s not too 
short.

• Relate this to your introduction

• talk a bit about the significance of the conclusion

• relate the real life application (from the intro…)



Discussion
Title a separate section 

Here you can talk about the following: 

• Limitations of your experiment  (eg. this method is not so 
accurate but the standard lab method is too expensive/cannot 
be done in the laboratory)

• How accurate?  
• Was there lots of variation between groups to make you 

question the results?  
• Did other variables affect your result?  
• Did your make mistakes along the way?
• Is there an alternative supplementary test to check for 

errors? 
• Was there factors that weren’t considered in the planning 



Discussion
Title a separate section 

Here you can talk about the following: 

• A possible and relevant extension to your investigation - eg. 
next experiment will be…



Discussion
Title a separate section 

Here you can talk about the following: 

• How can you relate this to your experiment to real life 
application?

• How can the investigation be improved or what else can be 
done in consideration with the application of your methods.  



WRITE a rough draft and prepare to 
Share



Share



Photosynthesis
An Introduction



Van Helmont’s experiment (1648)



Photosynthesis



Photoautotrophs

• synthesize complex organic molecules using 
energy from the Sun 

• some examples are…



Plants

Cyanobacteria

Algae- Protista



The Effects of Cyanobacterium



Oxygen production 

2.5-3.5 BYA



Photolysis
» Photosynthesis involves oxidizing 

chlorophyll pigments (loss of electrons) 
» Chlorophyll that is oxidized by sunlight 

becomes an agent that splits water to 
gain back electrons lost 

2  H2O —-> O2 + 4H+ + 4e-



First Photosynthesis

» occurring the earliest around 3.5 billion year 
ago 

» progressed to the Great Oxygen Event      ≈ 
2.4 b.y.a. when the atmosphere became 2%  
O2   

» caused iron to oxide around the planet 
» O2 rose to as high as 30% 750 m.y.a. 

(probably from the evolving algae and 
plants)



Cross-section of leaf



Chloroplasts



light-dependent reactions

light-independent reactions



Chromatography of 
Chlorophyll

Distance  
travelled  

by the  
solvent

Distance  
travelled  

by 
Pigment

=  distance of pigment

total distance by solvent





Chlorophyll
• all photosynthetic 

organisms contain 
chlorophyll 

• chlorophyll a is the 
primary photosynthetic 
pigment 

• it gives plants a 
green colour



Other Plant Pigments

• absorb different wavelengths of light than 
chlorophyll a (light green) 

• carotenoid (orange & yellow) 
• chlorophyll b (green)



Electromagnetic Spectrum



Absorption Spectra
» A plot of Wavelength vs the Absorption of 

light (usually by % of light)



Absorption Spectra
» A plot of Wavelength vs the Absorption of 

light (usually by % of light) 
» chlorophylls absorb mostly red and blue 

visible light  (a and b chlorophyll) 
» Green is not absorbed but instead reflects 

off to give chlorophyll is typical green colour



Action Spectra
» A plot of Wavelength vs the light used in 

photosynthesis



Action Spectra
» A plot of Wavelength vs the light used in 

photosynthesis 
» Photosynthesis involves utilizing mostly blue 

light (largest peak) and red light a second 
peak (a and b chlorophyll) 

» Green is less effective (some used) even 
though little is absorbed



Fall Plant Pigments



Assignment
Complete Your Test Review.


