· Identify data sources, plan, choose, equipment or resources and perform a first-hand investigation to test the effect of:

-
increased temperature (A)

· change in pH (B)

-
change in substrate concentration on the activity of named enzyme(s) (C)
AIM – as above for each.

(A)

EQUIPMENT – 

- 6 test tubes of same size

· 3 beakers

· 1 junket tablet (represents rennin)

· waterproof felt tip pen

· full cream milk

· ice

· 3 thermometers

· an eye dropper and a medicine measure

· a hot plate

· stopwatch

· pestal and morta

METHOD- 

1. Fill each of the 6 test tubes with the same amount of milk (10ml) using the medicine measure.

2. Grind up a junket tablet in 10mL of cold water.

3. Fill each beaker with water.  Put ice cubes in one and cool until the temperature reaches 0 – 5 degrees celcius, in the second place it on the hot plate and heat to 35-40 degrees celcius and in the third heat until in a range on 75-80 degrees celcius.
4. Put two test tubes in each beaker and measure temperature until each matches the beaker temperature.

5. Now in one test tube in each beaker add a few drops of the rennin mixture and using the stopwatch record the time it takes for the mixture to solidify.  If not solid within 10 minutes, assume the enzyme has not worked.

RESULTS- 

	Temperature range
	Time for milk to set
	Time for milk to set

	
	Control
	Enzyme

	0 – 5 
	-
	>10 mins

	35-40
	-
	2 mins 51 sec

	75-80
	-
	> 10 minutes


Variables controlled 
Amount of milk, amount of enzyme, type of milk

Independent variable – temperature

Dependant variable – time taken to set

(B)

EQUIPMENT – 
6 test tubes

sodium hydroxide (makes it more alkaline)

hydrachloric acid (makes it more acidic)

hot plate

rennin equipment incl. milk and grinder and measuring equip.

thermometer

universal indicator

METHOD – 

1. place 10mL of milk into 4 test tubes.

2. heat two beakers of water to the same temperature (37 degrees celcius)

3. Heat the milk in the test tubes to that temperature.

4. to two test tubes add 6 drops of sodium hydroxide to make the pH 10


5. to two test tubes add HCL to make the pH 5
6. test the pH of the milk and record.

7. add rennin to one test tube in each beaker

8. record the length of time it takes for the milk to solidify.

	
	Control
	Results

	Acid pH 5
	-
	>10 mins

	Slight acidic pH 6
	-
	3 mins 50 secs

	pH 10
	-
	>10 mins


Repeat for substrate concentration (C) using temperature the same and adding some water to the milk in some test tubes and timing.

	
	Control
	Enzyme added

	10 mL of milk
	-
	2 mins 17 secs

	8 mL milk 2 mL water
	-
	3 mins 47 sec

	2 mL milk 8 mL water
	-
	Not after 10 mins


· Perform a first hand investigation to demonstrate the effect of dissolved carbon dioxide on the pH of water
Equipment – 
Calcium carbonate

Dilute HCl (hydrochloric acid)

Distilled H20

3 test tubes

glass tubing with cork attatched

Method

1. with two test tubes full of distilled water, test the pH using a data logger and record

2. in a test tube, mix HCl with calcium carbonate.

3. putting a cork in this, attatch tubing which travels from the beaker to a test tube of water with universal indicator added

4. leave for one minute

5. record the change in pH of the water

Results - 

	
	Distilled water
	Exposed distilled water

	pH of liquid
	7
	2.8


· Perform a first hand investigation using the light microscope and prepare slides to gather information to estimate the size of red and white blood cells and draw scaled diagrams of each
HP field is one quarter of the LP field.  So if your LP field measures 1.4mm across (which is 1400um), your HP field will be 1400 divided by 4 i.e. 350 um.

Procedure – 

Focus the ruler or graph paper under low power and observe how many millimetres go across – 1.8 mm

Therefore it is 1800 micrometers (um)

Calculate the diameter of the HP field (1800/4 = 450 um) 

Focus the prepared slide under the LP and distinguish between the red and white blood cells

Focus on HP and observe the cells more closely.

Make diagrams of the typical red blood cells and different white blood cells.

Record the sizes of each type of cell and then redraw the diagrams to scale.

There were 63 RBCs across the screen on HP

Divide 450 by 63 and each equals approx. 7.14 microns.

SCALE – make each micron equal to 2 cm to draw diagram to scale.

Each WBC can be compared to a nearby RBC and you will find it is about 1.2 times larger

· Choose equipment and resources to perform a first hand investigation to gather data to draw a transverse and longitudinal sections of phloem and xylem tissue

Equipment – sharp scalpel
Chopping board

Coverslips

Watch glass of water

A staining material e.g. iodine

Microscope

Celery

Safety – care taken while cutting.  Be careful not to drop the microscope.
Method – note that the phloem is located on the outside of the tissue and the xylem is on the inside.  

1. stain the celery by placing it in food dye or iodine so that the phloem and xylem can be located

2. to make a transverse diagram, cut the celery in half.

3.
to make a longitudinal diagram, cut the celery thinly where each is located to prepare a slide.

4. 
make a large labelled diagram of each

Results – 

· perform a first hand investigation of the structure of the mammalian kidney by dissection and identify the regions involved in the excretion of waste products.

Equipment – 

Sheep kidney

Dissecting tray

Glasses

Gloves

Scalpel forceps and scissors

Method – 

1. cut the kidney length ways, keeping the tubes (the ureter, renal artery and renal vein) on one side of the dissection.

2. observe the appearance of the cortex, medulla and pelvis and draw a labelled diagram
3. dispose of any kidney matter in the bin

· perform a first hand investigation to gather information about structures in plants that assist in the conservation of water

method – 

1. collect a variety of leaves from different species, recording type and location

2. use a hand lens to observe the leaves, recording water conservation features such as sunken stomates, surface hair, thickness and type of cuticle.  Slides can be prepared from the leaves and observed under a microscope.

3. note that gloves must be worn because some plants may be toxic – careful use of the scalpel as well

structures are the same as those studies in the adaptations for minimising water loss dotpoint.

· First hand investigation to model natural selection

Equipment – 

Blue, black and grey paper

Ruler

Stopwatch

Scissors

One black table 

One neutral background – e.g. light grey floor
Method – 

1. cut up 50 squares of the same size for each colour of paper

2. make a starting line 5m away from the table

3. place all squares on the table

4. standing at the table, a person will represent the predator and runs and collects ten different squares

5. this is repeated 5 times and the number of each colour is recorded

6. the trial is then repeated 4 times

7. the whole experiment is then repeated on a neutral background

results – 

	Trial
	Black background
	
	
	Neutral background
	
	

	
	Black
	Blue
	Grey
	Black 
	Blue 
	Grey

	1
	12
	22
	16
	18
	20
	12

	2
	13
	18
	19
	18
	20
	12

	3
	10
	22
	18
	20
	19
	11

	4
	11
	19
	20
	19
	19
	12

	average
	11.5
	20.25
	18.25
	18.75
	19.5
	11.75


· first hand to observe analyse and compare the structure of a range of vertebrae forelimbs
method – observe pictures of the human forelimb, and bat forelimb.  Observe actual bones of the cat and rabbit forelimb.  Draw each of them and compare.

Discussion – the bat has very tiny bones to assist in flight.  Their metacarpals are very tiny and thin, increasing surface area, but not weight, for flight.  The metacarpals and humerous in the cat are longer when compared to the rabbit.

· Perform an investigation to construct pedigrees or family trees, trace the inheritance of selected characteristics and discuss their current use.

	A pedigree is a family tree showing a line of descent. It can be used to trace the occurrence of inherited traits in parents and offspring through a number of generations. 

By convention, circles represent females and squares, males. A line between a square and a circle represents a union and a line down indicates offspring from the union.

Filled in symbols represent individuals displaying the phenotype being studied. For example: 
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In pattern 1, the son and father are both affected. This is a reasonable indication that the characteristic is dominant. An affected offspring must have at least one affected parent if the phenotype is dominant. Other features of pedigrees of a dominant trait are:

Heterozygous individuals will be affected 

Two affected parents can produce an unaffected child (both parents would be heterozygous) 
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In pattern 2, the daughter is affected but neither parent is. This can only happen if the characteristic is recessive and the offspring are homozygous, e.g. bb. Both parent must be heterozygous, Bb. Other features of pedigrees of a recessive trait are: 

Heterozygous parents will be unaffected 

Two affected parents will always have an affected child. 

Pedigrees are valuable tools in genetic counselling. It allows a pattern of inheritance to be traced throughout generations of a family. This can allow identification of the genetic disease and advice can be made available on the probability of a couple having an affected child. Cystic fibrosis is an example of a recessive genetic disease. Huntington's chorea is an example of a dominant genetic disease. 


Identify data sources and perform a first hand investigation to demonstrate the effect of environment on phenotype.
For example, a first-hand experiment can be done on seedlings. Where one group of 100 plants (control) are given soil containing all nutrients while another group of 100 plants (replication) is given soil with the nutrient nitrogen missing. The average heights can be compared to see if the average is affected by the different environmental conditions. In this experiment it is necessary to ensure that only one variable is different from the control. Factors that need to be controlled are the amount of light, the amount of water and any pests or diseases. It is important to use safe working practices. When working with soil wear gloves to prevent exposure with soil bacteria. Be aware of any sharp gardening tools and wear covered shoes in case of an accident. If the skin is cut when using soil it is necessary to ensure that a tetanus immunisation is up to date.
· Identify data sources, plan and choose equipment or resources to perform a first hand investigation to identify microbes in food or in water.
Materials – sterile nutrient agar plates:


       4 – one control, one aquarium water, one tap water, one yoghurt

Bunsen burner


Sterile loop probe


Marking pens


Sticky tape


Yoghurt


Water samples from a variety of sources


A sheet from the textbook which identifies different types of microbes


Metholated spirits

Method –  inoculate each of the plates

Results -  

	
	bacteria
	
	
	
	fungi
	
	
	

	
	No. colonies
	
	No. of types
	
	No. colonies
	
	No. types
	

	Date
	Day 1
	Day3
	Day1
	Day3
	Day 1 
	Day3 
	Day 1
	Day 3

	Control
	0
	0
	0
	0
	0
	0
	0
	0

	Aquarium H20
	0
	5
	0
	2
	0
	0
	0
	0

	Tap h2o
	0
	0
	0
	0
	0
	0
	0
	0

	Yoghurt
	0
	Thousands
	0
	1
	0
	0
	0
	0


· Perform an investigation to model Pasteur's experiment to identify the role of microbes in decay.

Materials:
Two flasks

One cork

One Bunsen burner

One gauze mat

One tripod

Vegetable broth

Method – boil each flask with the vegetable broth to remove any microbes

Leave one open to the air and one closed with a cork.

Observe the results

Results – after a week the open one was very cloudy indicating broth

· Perform an investigation to examine plant shoots and leaves and gather first hand information of evidence of pathogens and insect pests.

Aphids are insect pests that are found on plants, particularly on new growth and young shoots

A hand lens was used to examine rose shoots and leaves

Areas that had aphids on them showed marked growth retardation

Bushes at the school were then also examined for black spot.  These caused leaves to be stunted in growth which eventually spread down the bush and retarded growth

Powdery mildew – was researched on the internet and photographs were observed which were then located on plants outside in the garden
