
1a Reducing Sugar (Benedict’s Test) 
Equal volume of what is being tested and Benedict’s reagent (blue) 

Mix 

Heat  

Control: Use water instead of food and continue as normal 

Glucose Present: Blue → Brick Red 

Glucose Absent: Stays blue 

 

 

 

 

 

 

 

 

1b Starch 
Add a few drops of Iodine 

Mix 

Control: Use water instead of food and continue as normal 

Starch Present: Brown → Blue/Black 

Starch Absent: Stays brown 

 

 

 

 

 

1c Fat 
Rub food onto brown paper 

Leave to dry 

Control: Use water instead of food and continue as normal 

Fat Present: Translucent spot/Stain 

Fat Absent: No stain 

 

 

 

 

 

 

 

 

 

 

1d Protein (Biuret Test) 
Dissolve food in water 

Add Sodium Hydroxide until solution clears 

Add a few drops of Copper Sulfate 

Mix 

Control: Use water instead of food and continue as normal 

Protein Present: Blue → Violet 

Protein Absent: Stays blue 

 

 

 

 

 

 

 



2 Use Simple Keys To Identify 5 Flora and 5 Fauna 

 
Collect 5 flora (plants) and  

5 fauna (animals) (Activity 3) 

Identify the flora and fauna using  

appropriate ecological keys for a woodland 

 

 

 

 

 

 

 

 

 

 

3 Use Apparatus To Collect Plants and Animals 
Plants 

Collect plants by breaking off a piece of the plant with leaves and a flower 

Store them in a plastic bag 

Animals 

Collect stationary or slow moving animals by hand 

Other animals can be collected using one of the following: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pooter 

Suck in organism 

through straw with 

gauze 

Insests, spiders 

Beating Tray 

Place under bush 

Shake bush 

Insects, spiders, 

caterpillars  
 

Pitfall Trap 

Place jar in soil 

Cover to prevent rain 

entering (drowning) 

Crawling insects, 

snails 

 

Sweep Net 

Sweep through long 

grass or at edge of 

hedge 

Insects  
 

 

 

Tullgren Funnel 

Heat from bulb 

causes insects to 

move down 

Centipedes, 

Millipedes, small 

inscets 

Baerman Funnel 

Water heats up 

Animals move out of 

soil (to escape heat) 

Arthropods, worms 

 

 

 

 

Mammal Trap 

Place bait inside trap 

Leave in habitat 

Trapdoor closes 

when animal enters 

Shrews, mice 

Cryptozoic Trap 

Place on soil 

Leave for some time 

Animals will gather 

under it 

Slugs, snails, worms 

 

 

 
 

 



4A Quantitative Study of a Habitat 
Percentage Frequency 

Throw a pen over your shoulder (to achieve randomness)(safety) 

Place the quadrat over the pen 

Place a tick or an X to indicate which plants are present 

Add the number of ticks and divide by the number of throwns 

Multiply by 100 to get the percentage. 
Plant Throw 1 Throw 2 Throw 3  Throw.. Throw 10 Total Freq. 

Grass      10 100% 

Daisy X  X X  2 20% 

 

 

4B Quantitative Study of a Habitat 
Percentage Cover 

Throw a pen over your shoulder (to achieve randomness)(safety) 

Place the quadrat over the pen 

Count how many times the plant touches a point of intersection 

Record results 

Add total number of touches and divide by total number of grid point 

Multiply by 100 to calculate percentage 
Plant Throw 

1 

Throw 

2 

Throw.. Throw 

10 

Total no. of 

touches 

Total no. of 

grid points 

% 

Cover 

Grass 21 14 … 22 225 250 90% 

Daisy 4 11 7 3 25 250 10% 

 

 

4C Quantitative Study of a Habitat 
Line Transect 

Stake on end of the line transect under a tree 

Extend the rope out into the open area  

(studies changes across an environmental gradient) 

Place a quadrat at each one meter interval 

Calculate the % frequency in each case. 

 

 

 

4D Quantitative Study of a Habitat 
Animals – Capture-Recapture 

Set up traps, e.g. pitfall trap 

Mark animals collected (marking must not endanger animals) 

Release animals unharmed 

Some days later set traps again 

Count how many animals are marked 

Total number of animals in area =      1
st
 count x 2

nd
 count 

                                                          No. Marked on 2
nd

 visit 

 

 

5 Abiotic Factors in Ecosystem 
Air Temp: Use thermometer 

Soil Temp: Use soil thermometer 

Soil pH: Use pH meter or Universal Indicator solution 

Light Intensity: Use light meter – measures in Lux 

Aspect: Use a compass 

Humidity: Use a hygrometer  

(Should know the effects of these abiotic factors on organisms) 

 

 

 

 



6 Use of Light Microscope 

Put microscope slide on stage 

Turn on light 

Use low power objective lens 

Use coarse focus until you can see the object 

Use fine focus to get a clear image 

Turn to a higher power objective lens 

View object 

 

 

 

7a Examine Plant Cells (Onion) 
Use forceps to pull very thin section of onion (so the light can pass through) 

Place in water (stops onion drying out) 

Place piece of onion on microscope slide 

Add a few drops of Iodine (stains membranes and starch) 

Blot off excess 

Add a few drops of water 

Add cover slip(protect lens/prevent drying out) at an angle (eliminates air bubbles) 

View under microscope as in Activity 6 

Result: Nucleus and cell wall  

 darker yellow/brown 

            than cytoplasm 

 

 

 

 

7b Examine Animal Cells (Cheek) 
Rinse mouth with water 

Scrape inside of mouth with a clean spatula (collects cheek cells) 

Smear onto a microscope slide 

Add a few drops of Methylene Blue (stains nuclei blue) 

Leave for a few minutes 

Blot off excess stain 

Add a few drops of water 

Add cover slip (protects lens/drying out) at an angle  

View under microscope as in Activity 6 

Result: Nucleus dark blue 

            Cytoplasm light blue 

 

 

14 Osmosis 
Soak 2 strips of Visking Tubing in water (Tubing is semi permeable) 

Tie a knot in one end of tubing 

Dissolve 80g of Sucrose in 100cm
3
 water 

Half fill one of the tubings with distilled water and tie a knot in the top (Control) 

Half fill the other tubing with sucrose and tie a knot at the top 

Rinse both tubings, dry them and record their mass 

Place each tubing in a container of distilled  

water (less concentrated than sucrose solution)  

Leave for 30 mins 

Remove tubings, dry them and record their mass 

Result: Sucrose – Increase in mass (due to osmosis) 

 Water – No change in mass 

 

 

 

 



8 Effect of pH on Rate of Enzyme Activity 

Put 10cm
3
 of pH Buffer 4 (keeps pH at 4) in a graduated cylinder 

Add one drop of washing up liquid (traps O2, forming froth) 

Blend celery and filter using coffee filter paper 

Add 10 cm
3 

of filtrate to graduated cylinder (this contains the enzyme) 

Add 5 cm
3
 of Hydrogen Peroxide to a test tube 

Stand test tube and graduated cylinder in water bath at 25˚C for 10 minutes (makes 

sure everything is at the same temperature) (25˚C is optimum temp for catalase) 

Pour Hydrogen Peroxide into graduated cylinder 

Record volume 

Record volume again after 2 minutes 

Repeat expt using pH buffers 7, 10 and 13 instead of pH buffer 4 

Control: Boiled enzyme added.  Everything else stays the same 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

9 Effect of Temperature on Rate of Enzyme Activity 
Put 10cm

3
 of pH Buffer 9 (keeps pH at 9) in a graduated cylinder (pH 9 is the 

optimum pH for catalase) 

Add one drop of washing up liquid (traps O2, forming froth) 

Blend celery and filter using coffee filter paper 

Add 10 cm
3 

of filtrate to graduated cylinder (this contains the enzyme) 

Add 5 cm
3
 of Hydrogen Peroxide to a test tube 

Stand test tube and graduated cylinder in water bath at 0˚C for 10 minutes (makes 

sure everything is at the same temperature) 

Pour Hydrogen Peroxide into graduated cylinder 

Record volume 

Record volume again after 2 minutes 

Repeat expt at 10˚C, 20˚C, 30˚C, 40˚C, 50˚C and 60˚C 

Control: Boiled enzyme added.  Everything else stays the same 

 

 

 

 

 

 

 

 

 

 

 

 

pH 9 

25˚C 

 

Hydrogen Peroxide   catalase       Water + Oxygen 

   2  H2O2    →           2  H20 + 02 

    Substrate                        enzyme                     Product
 

 

Hydrogen Peroxide   catalase    Water + Oxygen 

            2 H2O2     →        2 H20 + 02 

            Substrate                  enzyme                     Product
 

 

 



10 Preparation and Application of Immobilised Enzymes 
0.4g Sodium Alginate in 10cm

3
 of water 

Stir and leave for 5 minutes 

2g Yeast in 10cm
3
 of water (yeast contains the enzyme sucrase) 

Stir and leave for 5 minutes 

1.5g Calcium Chloride in 100cm
3
 water 

Mix alginate and yeast solutions 

Draw mixture into syringe 

Add mixture, drop by drop, into calcium chloride (prevents clumping)  

(Gel of calcium alginate forms with the enzyme inside) 

Leave to harden for 15 minutes 

Filter and rinse beads 

 

 

 

 

 

 

 

 

Application: 

2g yeast in 10cm
3
 of water 

Put mixture into separating funnel 

Put beads into 2
nd

 separating funnel 

Dissolve 1g Sucrose in 100cm
3
 warm water 

Put 50cm
3
 of this solution into each funnel 

Test drops of product using Clinistix every minute until glucose is found (Shown by 

colour change) 

Note time taken 

Result: Same time for both (Free enzymes and immobilised enzymes work at 

             the same rate) 

Free yeast: Cloudy product  Immobilised yeast: Clear product 

 

 

11 Effect of Heat Denaturation on Enzyme Activity 
Blend celery and filter using coffee filter paper 

Pour half into a beaker and boil for 10 minutes (this denatures the enzyme) 

Put 10cm
3
 of boiled enzyme into a graduated cylinder 

Add one drop of washing up liquid (traps O2, forming froth) 

Put 10cm
3
 of pH Buffer 9 (keeps pH at 9) in a graduated cylinder (pH 9 is the 

optimum pH for catalase) 

Add 5 cm
3
 of Hydrogen Peroxide to a test tube 

Stand test tube and graduated cylinder in water bath at 25˚C for 10 minutes  

(makes sure everything is at the same temp) 

Pour Hydrogen Peroxide into cylinder 

Record volume 

Record volume again after 2 minutes 

Repeat using unboiled catalase (Control) 

Result: Boiled Catalase – no froth 

 Unboiled Catalase – froth 

 

 

 

 

  

 

 

 

 



12 Effect of Light Intensity on Rate of Photosynthesis 
1.  Excess Sodium Bicarbonate added to test tube  

       (until no more will dissolve)  (constant CO2 level) 

2.  Set up apparatus in a darkened room 

3.  Put test tube in a water bath at 25 ˚C (constant temp) 

4.  Add a few drops of pH Buffer 7 (constant pH) 

5.  Place lamp 1m from apparatus 

6.  Wait 5 mins (Elodea adjusts to the light intensity)  

7.  Count the no. of bubbles per min 

8.  Repeat the count twice and get an average 

9.  Move lamp closer to apparatus (90cm) 

10. Repeat steps 6-8 

11. Move lamp closer to apparatus (80cm) 

12. Repeat steps 6-8 

13. Continue until lamp is 10cm from apparatus 

Result: Rate of Photosynthesis increases with Light Intensity until saturation point 

           (photosynthesising at maximum rate)  (Light Intensity = 10,000 ÷ Distance
2
) 

 

13 Production of Alcohol by Yeast 
5g Glucose in 100cm

3
 water 

Boil for 5 mins (gets rid of gases, makes anaerobic conditions) 

When solution cools add 5g Yeast (if added when hot enzymes would denature) 

Cover with oil (prevents O2 re-entering) 

Set up apparatus as shown in diagram 

Result: Limewater turns milky (due to CO2) 

Test for Alcohol: 

Filter solution (removes yeast) 

Add 5cm
3 

Potassium Dichromate (orange) 

Put 5 drops filtered solution into test tube 

Add 5 drops concentrated Sulphuric Acid  

Place in hot water bath  

Control:  Add yeast that has been boiled (denatured enzyme).  Everything else 

                  stays the same. 

Result: Alcohol Present – Turns green after warming 

             No alcohol – Remains brown/orange 

 

15 DNA Isolation 
Add 3g salt (causes DNA to clump together) and 10 cm

3
 wash up liquid (causes  

cell membranes to breakdown) to a beaker 

Bring volume up to 100 cm
3
 using water 

Add a chopped onion (greater surface area exposes more surface to the detergent) 

Put in water bath at 60 ˚C (speeds of process) for 15 mins (longer and DNA will       

       breakdown) 

Cool mixture by putting beaker in Ice for 5 mins (slows the breakdown of DNA) 

Blend mixture for 3 seconds on high speed (breaks down cell walls) (longer than  

       3 seconds and DNA would breakdown) 

Filter mixture.  Do not add foam. (filtrate contains DNA and protein) 

Put 6cm
3
 of filtrate in a boiling tube 

Add 4 drops Protease enzyme (contact lens cleaner)(breaks down proteins around 

DNA) 

Pour 9 cm
3
 of ice cold Ethanol down the side of the boiling tube (Alcohol removes 

water from DNA so DNA floats on the filtrate) (DNA is insoluble in ice cold ethanol)  

Twist a glass rod in the alcohol 

DNA is found between filtrate and ethanol layers (DNA insoluble in ice cold ethanol) 

Result: DNA attaches to the rod (DNA – clear mesh of stringy mucus)  

No. of Bubbles 

Light Intensity 

 

 



16 Growth of Leaf Yeast 

Get leaves from Ash tree & nutrient agar dish (e.g. starch agar, food source/medium) 

Wash hands, forceps and bench with disinfectant (to sterilise) 

Flame inoculating loop and use it to put Vaseline on upper surface of leaf  

(will attach leaf to lid of petri dish) 

Barely open petri dish and use sterilised forceps to attach leaf to lid of dish.  

Close lid quickly (spores will fall off the underside of the leaf onto the agar) 

Repeat procedure but disinfect this leaf by washing it in Dettol (Control) 

Seal the petri dishes with tape (prevents them opening accidently) 

Label dishes treated and untreated 

Leave dishes at 25 ˚C for 3 days (warmer temperature speeds up growth) 

Turn dishes upside down after a few hours (not upside down immediately  

because spores must fall onto agar) (upside down to prevent condensation  

forming on top of the yeast) 

Result: Untreated – Pink dots in the shape of the leaf. 

             Treated – No growth 

(Leaves in polluted air have no leaf yeast growing) 

 Disposal: Soak in disinfectant for 24 hrs then bin them 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17 Transverse Section of a Dicot Stem 
Use a scalpel to cut thin sections across a sunflower stem (90˚ angle) 

Store sections in water (to prevent them dehydrating) 

Place a thin section on a microscope slide using a forceps (thin so light can pass 

through and cells can be seen clearly) 

Add a few drops of iodine (stain the cell walls) 

Add a few drops of water 

Place a cover slip over the section at an angle (eliminates air bubbles) 

Observe under low power lens first then under high power lens 

Result: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



18 Dissection of a Heart (Sheep’s) 
Rinse heart under tap 

Place on dissecting board 

Distinguish front from back (front more rounded) 

Identify 4 major blood vessels and 4 chambers of the heart 

Make two cuts with a scalpel a 1/3 of the way in on each side  

Examine internal chambers and valves 

Notice wall of left ventricle are much thicker than right ventricle 

Use flag labels to label all the parts of the heart you identify 

Wash and sterilise board and instruments 

 

 

 

 

 

 

 

 

 

19a Effect of Exercise on Pulse Rate 
Locate pulse in neck or wrist 

Count the number of pulse per minute when resting 

Repeat 2 times and get an average value 

Walk for 5 mins 

Count pulse rate per min immediately after walking 

Repeat until pulse returns to normal resting rate 

Run for 2 mins 

Count pulse rate per min immediately after running 

Repeat count until pulse rate returns to normal 

Result: Exercise increases pulse rate 

            The faster your pulse rate returns to normal the fitter you are 

 

20 Effect of IAA on Plant Tissue 

Dissolve 100mg IAA in 2 – 3  cm
3
 of Ethanol 

Bring volume up to 1 litre using water 

Put 10 cm
3
 of IAA solution into dish A 

Put 9 cm
3
 of distilled water in dishes B - H 

Transfer 1 cm
3
 from dish A into dish B and stir 

Transfer 1 cm
3
from dish B into dish C and stir (use a clean pipette each time) 

Transfer 1 cm
3
from dish C into D, D into E, E into F and F into G stirring each 

Remove 1 cm
3
from dish G and put it down the sink  

(This is called a serial dilution) 

Dish H contains distilled water only (Control) 

Place 5 cress seeds along an acetate grid in the lid of a petri dish 

Place filter paper on top of seeds 

Use a clean dropper to add ¼ of dish A solution to the filter paper 

Cover with cotton wool and add remaining solution to cotton wool 

Put base of petri dish over the cotton wool and seal 

Repeat for dishes B to H 

 

 

 

 

 

 

 

 



Stand petri dishes on their side and incubate at 25 ˚C for 3 days 

Measure the lengths of the seedlings 

Calculate % increase or decrease 

Result: Low conc. of IAA – Stimulates root growth, no effect on shoots 

             High conc. of IAA – Stimulates shoot growth, inhibits root growth 

             V. High conc. of IAA – Inhibits root and shoot growth 

 

 

 

 

 

 

 

 

21 Effect of Water, Oxygen and Warmth on Germination 
Put cotton wool into 4 test tubes 

Add water to test tubes B and D 

Add boiled cooled water to C and cover with oil  

(boiled & cooled so no O2 present) (oil to keep O2 out) 

Place 10 cress seeds into each test tube 

Place B in a fridge (low temperature)  

Place A, C and D in an incubator at 25 ˚C 

Leave for 3 days 

Results: Only D germinates 

              A – no water, B – no warmth and C – no oxygen 

 

 

 

 

 

 

22 Digestive Activity during Germination of Seeds 
 

Soak 4 broad bean seeds in water for 2 days ( end dormancy) 

Disinfect bench (kill all microorganisms) 

Boil 2 seed for 5 mins (denatures enzymes in seeds) (Control) 

Use a blade to split all seeds in half 

Soak the seed in mild disinfectant in two separate beakers for 10 mins (kills any 

microorganisms present) 

Wash seeds 

Barely open petri dishes and use a sterile forceps to place 4 of the cut, unboiled seeds 

face down on the agar 

Use the same method to place the 4 boiled, cut seeds in another Starch agar plate 

(Control)(Starch as food source) 

Seal dishes and store in a warm place for 2 days 

Remove seeds and add diluted iodine to the dishes (test for the presence of starch) 

After 2 mins pour off iodine 

Result: Boiled seeds – dish all black (no enzymes at work) 

 Unboiled seeds – brown areas around seeds (no starch present) (has been     

digested by enzymes in the seeds) 

 

 

 

 

  

 

 


