
57  |  Qatar science scheme of work  |  Grade 10 advanced|  Unit 10AB.3  |  Biology 3 © Education Institute 2005 

GRADE 10A: Biology 3 

Enzyme action 

About this unit 
This unit is the third of eight units on biology for 
Grade 10 advanced. 

The unit is designed to guide your planning and 
teaching of biology lessons. It provides a link 
between the standards for science and your 
lesson plans 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 11A and Grades 8 
and 9. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and real 
world applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be able to 
explain the simple equations for aerobic and anaerobic respiration, and 
know how the rate of respiration is affected by temperature. They should 
also be able to explain the simple equation for photosynthesis. 
 

Expectations 
By the end of the unit, students recall that enzymes are proteins and are 
biological catalysts. They explain enzyme action as a substrate–enzyme 
complex reaction. They know that enzymes lower the activation energy for a 
reaction and that their function depends on their structure. They distinguish 
between competitive and non-competitive enzyme inhibition. They explain 
the effects of changes of temperature, pH and substrate concentration on 
enzyme action and relate these to structure. 

Students who progress further explain more complex enzyme regulated 
reactions such as the biochemistry of aerobic respiration and 
photosynthesis. They explain the role of restriction enzymes in the formation 
of recombinant DNA. 

 

Resources 
The main resources needed for this unit are: 
• overhead projector (OHP) and transparencies (OHTs) 
• catalase, hydrogen peroxide  
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• enzyme, biological catalyst 
• substrate–enzyme complex, substrate specificity 
• activation energy 
• competitive inhibition, non-competitive inhibition 
• optimum, denature 
 

UNIT 10AB.3 
6 hours 
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Standards for the unit 

6 hours  SUPPORTING STANDARDS  CORE STANDARDS 
Grade 10 standards 

 EXTENSION STANDARDS 

10A.5.3 Describe the primary, secondary 
and tertiary structure of proteins. 

10A.8.1 Know that enzymes are globular proteins that act as biological catalysts; 
explain how they operate by forming a substrate–enzyme complex on an 
active site, so lowering the activation energy for a reaction. 

 

8.6.3 Relate the digestive enzymes 
amylase, protease and lipase to 
their substrates and products, and 
explain how the secretions of 
enzymes, stomach acid and bile 
control digestive processes. 

10A.8.2 Explain how the structure of an enzyme leads to its substrate specificity. 11A.6.2

11A.6.3

Describe the reaction steps in the 
three stages of aerobic respiration 
(glycolysis, the Krebs cycle and 
oxidative phosphorylation), 
including the roles of oxygen and 
ATP. 

Describe the reaction steps in the 
light-dependent and light-
independent stages of 
photosynthesis, including the role of 
ATP. 

 10A.8.3 Differentiate between the mechanisms of competitive and non-competitive 
inhibition of enzyme action. 

 

1 hour 

Explaining the 
nature of enzyme 
action 
 

1 hour 

Explaining the 
specificity of 
enzyme action 
 

1 hour 

Distinguishing 
between enzyme 
inhibition 
mechanisms 
 

3 hours 

Explaining the 
effect of various 
factors on 
enzyme action 
 

9.8.2 Know how the rate of respiration is 
affected by temperature, oxygen 
concentration and the availability of 
a respiratory substrate. 

10A.8.4 Describe and explain why changes of temperature, pH and substrate 
concentration affect the rate of enzyme action. 

11A.7.1 Explain how carbon dioxide 
concentration, light intensity and 
temperature are interdependent 
limiting factors for photosynthesis. 

Unit 10AB.3 
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Activities 

Objectives Possible teaching and learning activities Notes School resources 

Recall work from earlier units, particularly Unit 10AB.1, which included details of the structure of 
protein molecules. Discuss these details with students to make the link with the structure of 
enzymes, which are globular proteins. Ask questions to find out whether students are familiar 
with the concept of a catalyst, possibly from their work in chemistry, so that the nature of the 
biological catalyst can be compared. 

Explain the significance of enzyme activity to all living organisms by comparing the rate of a 
reaction with and without an enzyme as a catalyst. Show graphs comparing the activation 
energy of reactions with and without an enzyme and ask students to explain the effect of the 
enzyme. Make sure they realise that enzymes do not provide any energy to the system. 

 Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

1 hour 

Explaining the nature of 
enzyme action 
Know that enzymes are 
globular proteins that act as 
biological catalysts; explain 
how they operate by forming 
a substrate–enzyme complex 
on an active site, so lowering 
the activation energy for a 
reaction. 

Explain the behaviour of enzyme molecules with substrate molecules. Start by referring to the 
dynamics of molecular action with the kinetic energy of molecules. Then give an OHP 
demonstration of the interaction of the substrate with the enzyme’s active site. Use templates of 
enzymes and substrates that you have cut out from OHT sheets and then coloured and 
labelled. Move these into position on the OHP and demonstrate the substrate–enzyme 
complex, the lock and key mechanism, before showing final templates of the product shapes. 
 

Prepare enzyme and substrate templates in 
advance. 

 

1 hour 

Explaining the specificity 
of enzyme action 
Explain how the structure of 
an enzyme leads to its 
substrate specificity. 

 

Introduce this section by asking students to recall Unit 8L.6 on digestion to see if they know why 
different digestive enzymes are used in the body to act on the different dietary components 
(e.g. carbohydrases such as amylase on carbohydrates, proteases such as pepsin on proteins). 
The discussion should lead to the answer that differently shaped dietary components need 
differently shaped enzymes, but students may also mention pH preferences, which can be 
addressed later in this unit. 

Cut out some shapes of molecules of enzymes and their substrates from coloured card and 
label the enzymes with letters and the substrates with numbers. Mix them up and hand out the 
cards randomly to students. Get them to match the enzymes with the correct substrates. They 
should immediately appreciate the significance of shape and the importance of the enzyme’s 
active site in the determination of substrate specificity. 
 

 
 
 
 
 
 

Prepare card shapes in advance. 

 

Unit 10AB.3 
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Objectives Possible teaching and learning activities Notes School resources 

1 hour 

Distinguishing between 
enzyme inhibition 
mechanisms 
Differentiate between the 
mechanisms of competitive 
and non-competitive inhibition 
of enzyme action. 

Develop the concept of inhibition by repeating the enzyme specificity card activity from the last 
section, but this time include some additional card shapes that mimic competitive inhibitors. 
After students have matched the cards as far as they can, they will have the basis for a 
discussion of inhibition. This exercise could be developed for further interactive discussion to 
demonstrate the effect of altering either the inhibitor concentration or substrate concentration by 
adding different numbers of each shape. 

Use the OHP to compare the effect of non-competitive inhibitors by showing how the shape of 
an enzyme is altered by the addition of certain other chemicals (e.g. cyanide on cytochrome 
oxidase, or heavy metal ions such as Hg2+). Tell students that the attachment to the enzyme is 
permanent and ask them to discuss in groups what the effect of such an inhibitor would be 
compared with that of a competitive inhibitor. Ask them to discuss the different outcomes on the 
enzymes’ activity of changing either the substrate or the inhibitor concentration. 

Ask students to produce diagrammatic representations of the different types of enzyme 
inhibitors to clearly distinguish between their actions. 
 

Prepare additional cards simulating inhibitors 

 

 

 

 

Prepare suitable OHTs on enzyme inhibitors 

 

 

 

3 hours 

Explaining the effect of 
various factors on enzyme 
action 
Describe and explain why 
changes of temperature, pH 
and substrate concentration 
affect the rate of enzyme 
action. 

Ask students to form small groups and to recall earlier work on enzyme action involving enzyme 
kinetics and the lock and key mechanism. Make sure that the effect of temperature on enzyme 
action is introduced. Then remind students of the protein nature of enzymes to allow discussion 
on how high temperatures may affect enzyme structure. 

Tell students to investigate the effect of temperature on the rate of reaction of the enzyme 
catalase on hydrogen peroxide and to plot a graph of the amount of oxygen released in a given 
time against temperature. 

Ask them to explain the shape of their graph displaying the effect of temperature on enzyme 
activity. Confirm their understanding of the terms optimum temperature and denaturing of 
enzymes. 

Ask students to work in small groups to explain what shape they would expect a graph 
displaying the effect of substrate concentration on the rate of reaction to be. Discuss their 
answers as a class and then show a prepared OHT of the expected graphs to confirm and 
clarify the discussions. 

Ask more advanced students to design and undertake a practical investigation on the effect of 
altering the amount of hydrogen peroxide with a standard amount of catalase at the optimum 
temperature. 

Follow this by showing students some graphs of the effect of pH on enzyme activity and asking 
them to describe the shape and explain the effect of pH.  
 

 
 
 
 

Safety: Take care when using hydrogen 
peroxide as it can cause burns to skin or 
clothing. 

Enquiry skills 10A.1.1–10A.1.5, 10A.3.1, 
10A.3.2, 10A.4.1, 10A.4.2 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Explain how enzymes operate by forming a substrate–enzyme complex and lowering activation 
energy. 
 

  

Explain the specificity of enzyme action by reference to enzyme shape. 
 

  

Distinguish between a graph depicting competitive inhibition and a graph depicting non-
competitive inhibition on the basis of their shapes; explain your reasoning. 
 

  

Draw graphs of tabulated data and explain the shapes produced for the effects of changing 
temperature, pH or substrate concentration. 
 

  

Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 
 

Predict the outcome of an experiment on an enzyme if a specific variable were to be changed.   

 

Unit 10AB.3 



62  |  Qatar science scheme of work  |  Grade 10 advanced|  Unit 10AB.3  |  Biology 3 © Education Institute 2005 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


