6 mark questions
UNIT 1 BIOLOGY
1.1 CELLS

1.1.1 Describe how cells are organised in mammals giving examples.

1.1.2 Compare the structure and functions of the parts of plant and bacterial cells.

1.1.3 Describe and explain how to prepare an onion tissue slide and view it at high magnification.

1.1.4 What are stem cells and where would you find them?  Why are they useful in medical research and why do some people have concerns about their use?
1.2 PHOTOSYNTHESIS

1.2.1 Describe and explain how a leaf is adapted to maximise light absorption for photosynthesis.

1.2.2 Describe and explain how a farmer could maximise profit from a greenhouse crop such as tomatoes.
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Describe how the apparatus in the diagram below could be used to demonstrate the effect of light intensity on the rate of photosynthesis.

1.2.4 Describe and explain how you would test a leaf for starch.
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Describe and explain what you would expect to happen to the bicarbonate indicator in the experiment below.
1.3 DIET & NUTRITION

1.3.1 Describe the structure of carbohydrates, fats and proteins and state their functions in the diet.
1.3.2 Describe how you would test a sample of food for the presence of carbohydrate and protein.

1.3.3 DCPIP is an indicator used to test for the presence of vitamin C.  Describe an experiment to investigate the concentration of vitamin C in THREE different fruit juices.  You should include the independent, dependent and controlled variables.

1.4 ENZYMES & DIGESTION

1.4.1 Describe and explain how an enzyme works.

1.4.2 Describe and explain the effect of temperature on enzyme activity seen in the graph below.    
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The amount of expansion of the dough in each cylinder was measured after 15 minutes.
The results are shown in the data table below.

The Effect of Temperature on Yeast Respiration

Temperature of | Change in Volume of
Water Bath (-C) Bread Dough (mL)
10 4
25 11
50 20
75 25
90 2
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1.4.3 The graph above shows the effect of changing pH on the activity of two enzymes, pepsin and trypsin.  Compare and explain the reaction of these two enzymes.

1.5 RESPIRATION

1.5.1 Yeast is used to produce bread.   The diagram shows an experiment to investigate the effect of temperature on the volume of dough after it has been left to rise for 15 minutes.  Describe and explain the results provided.   
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1.5.2 Compare aerobic and anaerobic respiration in animals.
1.5.3 How are the lungs adapted for efficient gas exchange?
1.5.4 Describe and explain the changes in breathing rate that take place in an athlete during and following completion of a 100m sprint.
1.6 COORDINATION & CONTROL

1.6.1 Use examples to compare the differences between how the nervous and endocrine (hormone) systems operate.

1.6.2 Describe how an impulse is transmitted along one neurone to the next.

1.6.3 A boy accidently touches an electric fence.  He quickly moves his arm away and then feels a stinging pain in his hand.  Explain why the boy removes his hand, even though he doesn’t feel the pain until later.

1.6.4 Describe the events involved in controlling the blood sugar level after eating a large bar of chocolate.

1.6.5 Use the hormone glucagon to explain the process of a negative feedback mechanism.

1.6.6 Describe how an image of the writing on this page travels to the brain.

1.7 ECOLOGY

1.7.1 Nmn
6 mark questions 
UNIT 1 BIOLOGY MARK SCHEME
1.1 CELLS

1.1.1 Describe how cells are organised in mammals giving examples.

· Cells are the smallest unit of life/ all living things made of cells

· Specialised cells are adapted to carry out a specific function
· Any one e.g. 
· RBC: transports oxygen

· Ciliated epithelial cell: moves substances in one direction across the surface membrane

· Sperm cell: fertilises ovum/egg

· Root hair cell: absorbs water by osmosis/ mineral ions by active transport

· Neurone: carries impulses between different parts of the body

· Tissues are formed from similar cells that group together to carry out the same function

· Any one e.g. 

· blood tissue = RBC, WBC, platelets

· neurones form nervous tissue
· different tissues work group together to form organs

· any one e.g. 
· heart formed from muscle, blood and nervous tissue

· Organs work together to form organ systems

· Any one e.g. 
· digestive system = mouth, oesophagus, stomach, duodenum, ileum, colon, rectum, anus

· organ systems work together to form organisms

1.1.2 Compare the structure and functions of the parts of plant and bacterial cells.

Similarities/ both have:

· Cytoplasm : where chemical reactions take place

· Cell membrane:  selectively permeable / controls movement of substances in/out of cell

· Cell wall:  plant cell wall made of cellulose, bacterial cell non-cellulose

· Genetic material: plant cell forms chromosomes & found in the nucleus, bacterial cell loop of DNA found in the cytoplasm

Differences:

· Plants cells have chloroplasts for photosynthesis, bacterial cells don’t

· Plant cells have large permanent vacuole for support/storage, bacterial cells don’t

· Bacterial cells have circles of DNA/plasmids, plant cells don’t

· Bacterial cells may have flagella for movement, plant cells don’t

· Bacterial cells may have a capsule for protection, plant cells don’t 
1.1.3 Describe and explain how to prepare an onion tissue slide and view it at high magnification.

· Remove a thin layer of onion tissue & cut 1cm square
· It needs to be transparent to let light through the tissue

· Place in the centre of a glass slide using forceps
· Cover the onion tissue with water/iodine

· To prevent drying out/ to stain the cells

· Lower a coverslip using a mounted needle

· To protect the len`1s

· Place the slide on the stage of the microscope & clip into place
· To prevent the slide moving around

· Move the smallest/X4 objective lens into place

· To locate the cells you want to view/ so you can see more cells

· Raise the stage/lower the objective lens so that the slide is as close to the lens as possible

· Focus the image by moving the stage/ lens further away

· So the lens is not damaged

· Move the larger lens/ X40 lens into place & focus

· Magnification in the size of the eyepiece X the size of the objective lens

1.1.4 Scientists are regularly in the news for their research into the use of stem cells in medicine.  Discuss why stem cells are useful in medical research and where they can be obtained.   Why do some of the general public have concerns about their use?

Use:

· A stem cell is an undifferentiated cell

· that can divide by mitosis to produce any type of specialised cell.
· any 2 examples:
· making new brain cells to treat people with Parkinson’s disease

· rebuilding bones and cartilage

· repairing damaged immune systems

· making replacement heart valves

Found 

· Embryonic stem cells produced from embryos 

· Adult stem cells found in placenta/ blood/ bone marrow …

Concerns

· Any 2 examples:
· Embryos are destroyed/killed when stem cells are removed
· Human rights for the developing embryo/ could grow into a child

· Religious beliefs regarding the sanctity of life

1.2 PHOTOSYNTHESIS

1.2.1 Describe and explain how a leaf is adapted to maximise light absorption for photosynthesis.

· Short distance from top to bottom

· allows all cells to receive light

· Large surface area

· to maximise the amount of light captured

· Thin transparent cuticle covering the epidermis

· reduces water loss by evaporation but doesn’t prevent light entering

· Regular arrangement of the palisade mesophyll cells

· cells packed close together near the upper surface of the leaf to trap light

· Palisade mesophyll cells contain large numbers of chloroplasts
· that contain chlorophyll to trap sunlight.

1.2.2 Describe and explain how a farmer could maximise profit from a greenhouse crop such as tomatoes.

· Ensure all factors that affect rate of PS are kept at an optimum

· Artificial light: 

· extend day length/ light intensity allows photosynthesis to occur for longer

· Oil burner: 

· increase temperature/ kinetic energy increases rate of chemical reactions

· increase carbon dioxide levels

· Fertiliser:

· provides minerals/named mineral needed for growth

· results in increased rate of PS & increased growth

· increased yield/ crop size

· must keep the cost of increasing the factors as low as possible to increase profit
1.2.3 Describe how the apparatus in the diagram below could be used to demonstrate the effect of light intensity on the rate of photosynthesis.

· Place lamp x cm away from beaker/plant

· Place a beaker of water between the lamp & pondweed

· To absorb heat energy from the lamp

· As temperature affects the rate of PS

· Turn on lamp

· Count number of oxygen bubbles / volume oxygen produced in a given time

· Repeat and average for reliability

· Move the lamp to y cm further away & repeat

· Allow the pondweed to adjust to the new light intensity between expts 

· Keep same size elodea

· Measure for the same time
1.2.4 Describe and explain how you would test a leaf for starch.

· Place leaf in boiling water for 30s
· To kill the leaf/ stop further reaction

· Boil the leaf in ethanol/ put in test tube with ethanol & place in beaker hot water for 10mins

· To remove chlorophyll

· Turn off Bunsen burner
· as ethanol is flammable

· Dip the leaf in boiling water

· To remove ethanol/ soften the leaf

· Place leaf on white tile & cover in iodine solution

· Starch present if turns blue/black & not present if remains yellow/brown

1.2.5 Describe and explain what you would expect to happen to the bicarbonate indicator in the experiment below.

A:
· Indicator turns yellow

· No light = no PS

· Respiration releases carbon dioxide

B:

· Indicator turns purple

· Light = PS AND respiration

· Rate PS > Respiration 

· More carbon dioxide absorbed in than relelased

C:

· Indicator turns yellow

· Respiration only

· Carbon dioxide released 

D:

· Indicator red

· PS in plant & Respiration in plant AND snail

· Rate PS + Rate respiration

· Uptake carbon dioxide = release of carbon dioxide

1.3 DIET & NUTRITION

1.3.1 Describe the structure of carbohydrates, fats and proteins and state their functions in the diet.

Carbohydrates

· Made of elements carbon, hydrogen & oxygen

· Formed from sugars

· Function s energy release

Proteins

· Contains carbon, hydrogen, oxygen & nitrogen

· Made up of amino acids

· Function is growth and repair

Fats

· Contain carbon, hydrogen & oxygen

· Made up of fatty acids & glycerol
· Function energy storage/ insulation/ protection
1.3.2 Describe how you would test a sample of food for the presence of carbohydrate and protein.

· Food in a test tube with 5cm3 water & mix
Starch: 

· add drops iodine solution

· contains starch if changes from yellow/orange to blue black

Sugar:

· add Benedict’s solution

· boil for 10 minutes

· sugar present in increasing amounts if changes from blue to green/yellow/orange/brick red

Protein

· add Biuret solution/ hydrochloric acid & copper sulphate & shake

· protein present if changes from pale blue to purple

1.3.3 DCPIP is an indicator used to test for the presence of vitamin C.  Describe an experiment to investigate the concentration of vitamin C in THREE different fruit juices.  You should include the independent, dependent and controlled variables.

· DCPIP
· 5cm3 in test tube using measuring cylinder/ syringe

· Add drops of fruit juice to DCPIP

· Count the number of drops

· It takes to change blue DCPIP to colourless

· Repeat & average for reliability

· Repeat for the other juices

· The juice which takes the least number of drops to make the DCPIp colourless contains the most vitamin C

· Independent variable = type of juice

· Dependent variable = number of drops of vitamin C to make DCPIP colourless

· Controlled variables = volume of DCPIP/ temperature/ size of fruit juice drops

1.4 ENZYMES & DIGESTION

1.4.1 Describe and explain how an enzyme works.

· Biological catalysts speed up chemical reactions
· Made of protein

· 3D shape

· Lock and key model

· Indent called the active site

· Substrate/ described fits exactly into active site

· Reaction takes place & product formed

· Product released & enzyme re-used

· Each enzyme specific to a particular substrate

· e.g. starch fits carbohydrase enzyme but not a protease enzyme 

1.4.2 Describe and explain the effect of temperature on enzyme activity seen in the graph below.    

· Low temperature = low kinetic energy
· Few enzymes & substrates collide

· Few reactions take place

· Rate of reaction low

· Optimum temperature = maximum rate of reaction

· Temperature over optimum rate of reaction slows

· Kinetic energy breaks bonds holding enzyme in shape

· Active site changes shape/ denatured

· Substrate doesn’t fit active site

· Permanent (change in shape)

1.4.3 The graph above shows the effect of changing pH on the activity of two enzymes, pepsin and trypsin.  Compare and explain the reaction of these two enzymes.

· Optimum pH  = maximum rate of reaction
· Optimum pH pepsin lower than trypsin

· Pepsin = pH3 AND trypsin = pH8

· Rate of reaction slows down for both enzymes above AND or below optimum pH

· Change in pH causes change in shape of active site/ denatured

· Substrate doesn’t fit active site

· Permanent (change in shape)

· Trypsin works over wider range of pH value vv

· Trypsin produces more product than pepsin at its optimum pH

1.5 RESPIRATION

1.5.1 Yeast is used to produce bread.   The diagram shows an experiment to investigate the effect of temperature on the volume of dough after it has been left to rise for 15 minutes.  Describe and explain the results provided.   

· Yeast cells respire & releases carbon dioxide

· Carbon dioxide trapped in dough causes it to rise

· As temperature increases from 10 to 25 oC there is more kinetic energy available

· There is more respiration & and more carbon dioxide released and dough rises more 4 to 11 ml
· 75oC there is the greatest increase in volume 

· This is the optimum temperature

· At 90oC the enzymes in the yeast have been denatured

· There are no more reactions & dough only rises 2ml

· (the best candidates will recognise that 75oC has the highest due to a combination of enzyme activity and expansion of the carbon dioxide gas due to the heat) 
1.5.2 Compare aerobic and anaerobic respiration in animals.

· Both use glucose
· Aerobic uses oxygen, anaerobic doesn’t

· Aerobic produces more energy than anaerobic

· Aerobic produces carbon dioxide, anaerobic doesn’t

· Aerobic produces water, anaerobic doesn’t

· Anaerobic produces lactic acid aerobic doesn’t

· Aerobic occurs in all cells, anaerobic occurs in muscle cells 

· Aerobic occurs all of the time, anaerobic occurs during strenuous activity
1.5.3 (describe & explain) How are the lungs adapted for efficient gas exchange?

· Rounded shape
· Large surface area

· Thin walls/ one cell thick alveolus wall/capillary wall/ flattened cells alveolus/capillary

· Short diffusion distance

· Moist walls

· Gases dissolve (for diffusion)

· Permeable surfaces

· Allows gases to pass through

· Good blood supply/ network of capillaries

· Carry away oxygen to body cells/ bring carbon dioxide to lungs

· High concentration gradient

· Breathing movements/ good blood supply

1.5.4 Describe and explain the changes in breathing rate that take place in an athlete during and following completion of a 100m sprint.

· During the race the breathing rate increases to provide more oxygen

· So more respiration can take place & more energy released for movement

· Rate of aerobic respiration reaches a peak so anaerobic starts AS WELL

· Releases lactic acid
· Immediately after the race the breathing rate remains high

· Oxygen used to break down the lactic acid

· Oxygen debt

· Breathing rate quickly returns to normal

1.6 COORDINATION & CONTROL

1.6.1 Use examples to compare the differences between how the nervous and endocrine (hormone) systems operate.

· Hormone e.g. insulin/ glucagon

· Controls blood sugar level 
· Nervous system e.g. reflex action

· Protects against danger

· Hormone chemical signal, nervous electrical signal

· Hormone slower than nervous

· Hormone acts for longer time than reflex

1.6.2 Describe how an impulse is transmitted along one neurone to the next.

· Electrical impulse
· Picked up by dendrites

· Travels in one direction/ to cell body and along axon

· Fatty/ myelin sheath prevents impulse leaking

· Synapse between neurones

· Neurotransmitter/ chemical produced at end of axon

· Diffuses across the synapse

· Joins to the neurone on the other side of the synapse
· Impulse continues

1.6.3 A boy accidently touches an electric fence.  He quickly moves his arm away and then feels a stinging pain in his hand.  Explain why the boy removes his hand, even though he doesn’t feel the pain until later.

Any 4

· Stimulus = electric shock from fence
· Detected by pain receptor in the hand

· Transmitted/carried along a sensory neurone

· Synapses 

· With association neurones in the spinal cord

· This connects to a motor neurone (via a synapse)

· Which transmits/carries the impulse to the biceps/muscle in the arm

· The muscle contracts to move the hand away 

Any 2

· A spinal neurone connects to the association neurone (in the spinal cord)

· It transmits/carries the impulse to the brain to detect the pain

· This is slower than the reflex arc

1.6.4 Describe the events involved in controlling the blood sugar level after eating a large bar of chocolate.

· Chocolate is digested (in the ileum)
· Sugars are absorbed into the blood (from the ileum)

· The blood sugar level rises
· Cells in the pancreas detect the rise in blood sugar level

· They release insulin into the blood

· Insulin is carried in the blood to the liver/muscles/body cells

· Insulin causes the cells to take up more glucose

· Causing the blood sugar level to return to normal

· Glucose is either converted to glycogen in the liver and muscles and stored

· And respiration increases using it up
1.6.5 Use the hormone glucagon to explain the process of a negative feedback mechanism.

· A fall in blood sugar level
· Following exercise

· Is detected by cells in the pancreas

· The cells release glucagon 

· Which travels in the blood to the liver and muscle cells

· Glucagon causes the cells to breakdown glycogen into glucose

· Which enters the blood and returns the blood sugar level to normal?
1.6.6 Describe how an image of the writing on this page travels to the brain.

· Light rays travelling from the near page diverge/travel outwards as they enter the eye
· They are refracted/ bent as they pass through the cornea, (aqueous humour), lens & (vitreous humour)

· And stimulate light sensitive cells/ rods/cones In the retina

· An electrical impulse is passed along the optic nerve to the brain 

· The lens becomes fatter to focus the light rays on the cornea

· This is called accommodation and is occurs when

· The ciliary muscles (in the ciliary body) contract

· And the suspensory ligaments (attached to the lens) go slack
