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Section One: Multiple–choice	30% (30 Marks)
_____________________________________________________________________________



	Question
	Answer

	1
	C

	2
	C

	3
	C

	4
	D

	5
	C

	6
	A

	7
	D

	8
	B

	9
	A

	10
	A

	11
	C

	12
	D

	13
	D

	14
	B

	15
	C

	16
	B

	17
	B

	18
	C

	19
	A

	20
	B

	21
	D

	22
	B

	23
	A

	24
	D

	25
	A

	26
	B

	27
	A

	28
	A

	29
	C

	30
	C




End of Section One



	Section Two: Short answer
	50% (110 Marks)


_____________________________________________________________________________

	Question 31
	(22 marks)



(a) Define the term ‘antigen’.	(1 mark)

	Description
	Marks

	Any substance capable of causing a specific immune response
	1

	Total
	1



(b) State two differences between viruses and bacteria.	(4 marks)

	Description
	Marks

	Any two of:
2 marks per comparison. Statements must match for both marks (1 mark per aspect mentioned)

	· Bacteria are living; virus non-living
· Bacteria can be seen with a light microscope; viruses only with EM
· Bacteria contain DNA; viruses DNA or RNA
· Bacteria surrounded by cell wall; virus by protein or lipid envelope/coat
· Bacteria can reproduce by themselves; viruses cannot
	1-4

	Total
	4



(c) Describe the type of immunity that vaccination provides.	(2 marks)

	Description
	Marks

	Active
	1

	Artificial
	1

	Total
	2




(d) Explain how the vaccine causes the production of antibodies against COVID-19.
	(5 marks)

	Description
	Marks

	Antigen presenting cell/macrophage presents antigen to B cells
	1

	B cells sensitised
	1

	B cells enlarge, divide and clone
	1

	Produce plasma cells
	1

	Production of antibodies
	1

	Total
	5







(e) Explain why a booster vaccination might be necessary to provide protection against the disease.	(4 marks)

	Description
	Marks

	B cells also produce memory cells
	1

	Number of memory cells declines over time
	1

	Booster reintroduces the same antigen
	1

	Secondary response produces larger amounts of antibodies faster
	1

	Total
	4




(f) Explain how a fever that lasts for more than 24 hours may be harmful to the body.	(3 marks)

	Description
	Marks

	Fever causes body temperature to increase beyond optimal 37oC
	1

	May cause convulsions and brain damage/organ damage
	1

	Causes enzymes to denature so vital chemical reactions cannot occur efficiently
	1

	Total
	3




(g) Provide three possible reasons for the decrease in incidence of these diseases.
	(3 marks)

	Description
	Marks

	These diseases are spread by air, droplet and contact transmission
	1

	Any two of:
· Wearing masks protects against airborne/droplets
· Hand sanitizing protects against spread by contact
· Social distancing/isolation prevents spread by contact/airborne/droplet transmission
	1-2

	Total
	3



Have to link reason to transmission type



	Question 32
	(18 marks)



(a) Describe two features of the skull that distinguish it from Homo sapiens.	(2 mark)
	Description
	Marks

	Any two of:

	· Very large teeth/protruding canines
· Robust/wide cheek bones/zygomatic arches
· Small cranial capacity
· Very large orbits/eye sockets
· No forehead
· Presence of diastema
	1-2

	Total
	2




(b) Describe three likely structural features of the pelvis fossil associated with Ardi.	(3 marks)

	Description
	Marks

	Long/narrow pelvic bones
	1

	Shallow acetabulum
	1

	Decreased surface for buttocks/gluteal muscles
	1

	Total
	3




(c) Describe two likely structural features of the foot fossil associated with Ardi.	(2 marks)

	Description
	Marks

	Any two of:

	· Prehensile big toe
· Toes not aligned
· No transverse arch/only longitudinal arch
· Small calcaneus
	1-2

	Total
	2







(d) Describe three structural features of the skeleton of Homo erectus from the pelvis and below that would enable bipedalism and explain how those features would assist with upright posture and locomotion.	(6 marks)

	Description
	Marks

	Any three of:

	· Pelvis is short and broad/ bowl shaped (1) allowing for carrying angle/ for support of organs (1)
	1-2

	· Knee joint outer hinge/lateral condyle larger and more robust/stronger (1) to support body weight (1)
	1-2

	· Legs longer (1) contributing to lower centre of gravity (1) /femurs very large and long/femur large head (1) contributes to carrying angle (1)
	1-2

	· Foot has strong non-prehensile big toe/longitudinal and transverse arch/large robust calcaneus/toes aligned with big toe (1) to provide balance/contribute to striding gait (heel to toe) (1)
	1-2

	Total
	6




(e) Describe three features of the lifestyle of Homo erectus, including the tool culture associated with the species.	(3 marks)

	Description
	Marks

	Must have:

	Tool culture is Acheulian used as/shaped as hand axes
	1

	Any two of:
	

	· Use of fire for warmth, cooking, light, protection
· Well organized hunters
· More complex society/possible language for communication
	1-2

	Total
	3




(f) Provide two reasons for the decrease in size of the teeth of Homo erectus.	(2 marks)

	Description
	Marks

	Any two of:

	· Fire enable cooking of food so less chewing needed.
· Tools used to cut/break food into smaller portions/sizes.
· More meat eaten and less fibrous plant material in diet.
	1-2

	Total
	2






	
Question 33
	
(18 marks)



(a) State the name of the gland that secretes the hormone that controls water 
concentration in the blood.	(1 mark)

	Description
	Marks

	Posterior pituitary (gland)
	1

	Total
	1




(b) Use a steady state model to describe the response of the body to drinking large volumes of water.	(6 marks)

	Description
	Marks

	Stimulus

	increased water concentration in blood/decreased osmotic pressure
	1

	Receptor

	Osmoreceptors in hypothalamus
	1

	Modulator

	Posterior pituitary secretes less antidiuretic hormone (ADH)
	1

	Effector

	Nephrons/collecting tubule
	1

	Response

	Decreased permeability – decreased reabsorption of water
	1

	Feedback
	

	Decreased water concentration/increased osmotic pressure
	1

	Total
	6




(c) Describe the volume and concentration of the urine that results from drinking large volumes of water. 	(2 marks)

	Description
	Marks

	Increased volume
	1

	Decreased concentration/dilute
	1

	Total
	2




(d) Name the hormone that would be secreted to maintain blood volume and describe 
how it works.	(4 marks)

	Description
	Marks

	aldosterone
	1

	· Causes reabsorption of sodium/salt in distal convoluted tubule/DCT
	1

	· Water follows salt and is further reabsorbed
	1

	· Maintaining blood volume
	1

	Total
	4


Q: if they write “maintaining blood volume” do they get a mark?




(e) Explain why apnoea may occur when a person hyperventilates.	(5 marks)

	Description
	Marks

	Stimulus

	Decreased CO2 concentration in blood/increased pH
	1

	Receptor

	Chemoreceptors in carotid/aortic bodies detect change and decrease stimulation
	1

	Modulator

	Medulla (oblongata) is not stimulated
	1

	Effector

	Diaphragm and intercostal muscles
	1

	Response

	Decreased breathing depth and rate possibly resulting in apnoea
	1

	Total
	5


Doesn’t need to be in feedback loop format.
Can get marks for Rec, mod, effector if reversed stimulus.




	Question 34
	(17 marks)



(a) Suggest a hypothesis for this experiment.	(2 marks)

	Description
	Marks

	The inclusion of growth hormone in food
	1

	Causes an increase in the mass of young rats
	1

	Total
	2




(b) Identify the dependent variable in the experiment.	(1 mark)

	Description
	Marks

	mass of rats
	1

	Total
	1




(c) Identify the control group and explain why this group was included.	(3 marks)

	Description
	Marks

	Group B/no GH in food
	1

	For comparison
	1

	To check if the independent variable/GH only is responsible for increases in rat mass
	1

	Total
	3







(d) Graph the mean results in the grid provided here.	(6 marks)

[image: ]

	Description
	Marks

	Title (must include 6 weeks/time in title)
	1

	Correctly labelled axes
	1

	Correct scale and type of graph (line)
	1

	Units are correct
	1

	Correct/accurate plotting (see above graph)
	1

	Key/legend for each line
	1

	Total
	6






(e) Describe three variables that should have been controlled by the researcher.	(3 marks)

	Description
	Marks

	Any three of:

	
	

	· Same sex/gender
· Same genetics/mother and father/parent rats
· No other food or drink given during the experiment
· Same amount of exercise/size environment for exercise
	1

	Total
	3

	Accept any other reasonable answer




(f) Write a conclusion for these results.	(2 marks)

	Description
	Marks

	The hypothesis was supported
	1

	The rats that were administered GH in their food increased their mass at a greater rate than those that did not have GH
	1

	Total
	1







	Question 35
	(13 marks)



(a) Describe the process of PCR.	(6 marks)

	Description
	Marks

	Denaturation where DNA is separated into 2 stands
	1

	DNA hydrogen bonds/bonds between two strands are broken by high temperatures
	1

	Annealing allows primers to bind to single strands
	1

	This occurs at lower temp
	1

	Extension/elongation mimics DNA replication using Taq polymerase
	1

	Complimentary nucleotides/bases are added to the parent strand
	1

	Total
	6




(b) Name the method depicted in the diagram.	(1 mark)

	Description
	Marks

	Gel electrophoresis
	1

	Total
	1




(c) Explain how the method shown in the diagram works to separate the DNA.	(4 marks)

	Description
	Marks

	DNA sample is placed in the wells
	1

	An electric current is passed through the gel and the DNA moves towards the positive electrode
	1

	Smaller fragments move faster and further than large fragments 
	1

	Creates banding that represents DNA fingerprint for comparison
	1

	Total
	4




(d) State two uses for this method of comparing DNA.	(2 marks)

	Description
	Marks

	Paternity cases/forensics for crime/evolutionary forensics 
	1-2

	Total
	2







	Question 36
	(11 marks)



(a) Define mutation.	(1 mark)

	Description
	Marks

	Chance permanent change in DNA
	1

	Total
	1




(b) Describe what is meant by non-disjunction and provide an example of a condition caused by non-disjunction.	(2 marks)

	Description
	Marks

	Failure of one or more chromatids to separate during meiosis/the production of sex cells.
	1

	Trisomy 21/Down syndrome/Patau syndrome/Kleinfelter syndrome/Cri-du-chat/Turner
	1

	Total
	2




(c) Explain why a germline mutation would have a greater effect on changes in allele frequencies in the gene pool compared with a somatic mutation.	(4 marks)

	Description
	Marks

	Germline mutations take place in the gametes
	1

	These can be inherited/passed on to next generation
	1

	Somatic mutation occurs in body cells of the individual
	1

	Only the individual is affected/they are not inherited
	1

	Total
	4




(d) [bookmark: _Hlk5624160]Name and describe two barriers to gene flow between human populations.	(4 marks)

	Description
	Marks

	Geographical/Oceans/mountains/rivers/lakes/deserts
	1

	Description of how it would effect gene flow
	1

	Sociocultural/Education background/economic status/religion/language/social position
	1

	Description of how it would effect gene flow
	1

	Total
	4




	[bookmark: _Hlk5624187]
Question 37
	
(11 marks)



(a) Use the diagram above to contrast the mode of action of steroid lipid soluble and protein water soluble hormones.	(6 marks)

	Description
	Marks

	Must compare for full marks
	

	Lipid soluble diffuse through membrane where water soluble attach to receptor on cell membrane (do not diffuse)
	1-2

	Lipid soluble forms hormone-receptor complex just outside or within nucleus where water soluble activate a secondary messenger
	1-2

	Lipid soluble forms hormone-receptor complex causes changes to protein synthesis/gene expression where water soluble cause metabolic changes through activating/affecting enzymes
	1-2

	Total
	6




(b) Describe the relationship between the anterior pituitary and the hypothalamus. 
	(3 marks)

	Description
	Marks

	Hypothalamus controls the anterior pituitary by releasing inhibiting or releasing factors through the blood/blood vessels to the anterior pituitary
	1

	Anterior pituitary is stimulated or inhibited
	1

	To secrete hormones synthesized in the glandular tissue
	1

	Total
	3




(c) Describe how positive feedback control systems are different to negative feedback. 	(2 marks)
	
	Description
	Marks

	Positive feedback is when the response to a stimulus reinforces and intensifies the stimulus
	1

	Negative feedback is when the response to a stimulus reduces or eliminates the stimulus
	1

	Total
	2





End of Section Two

	
Section Three: Extended answer
	
20% (40 Marks)


_____________________________________________________________________________

Question 38	(20 marks)

(a) [bookmark: _Hlk5624358]Name the three types of neurons that enable a spinal reflex to occur and describe the functions of each.	(6 marks)

	Description
	Marks

	Sensory/afferent neurons
	1

	Carry impulses from receptors in the body towards the spinal cord/dorsal root
	1

	Relay/interneuron/connector/association neuron
	1

	Located in the grey matter transfer the impulse from sensory to motor neuron
	1

	Motor/efferent/effector neurons
	1

	Take impulse from the spinal cord/ventral root to the effectors/muscles/glands in the body
	1

	Total
	6




(b) Neurons in the peripheral nervous system are mostly myelinated. 

Describe the transmission of an impulse along an unmyelinated neuron and explain 
the difference between impulses travelling along an unmyelinated compared with a myelinated neuron.	(10 marks)

	Description
	Marks

	The concentration of sodium ions is very high outside the neuron compared with inside/ the cell membrane is more positive on the outside than the inside
	1

	An impulse causes the membrane to become permeable to sodium ions/sodium gates/channels open
	1

	Sodium ions diffuse into the cell
	1

	Membrane becomes depolarized and membrane voltage rises
	1

	Sodium gates/channels close
	1

	Potassium gates/channels open
	1

	Potassium ions diffuse out of the cell and membrane repolarises
	1

	Na/K ion pumps return concentrations to normal so membrane is polarised
	1

	Myelinated transmission is faster due to nodes of Ranvier/saltatory conduction
	1

	Unmyelinated transmission is slower as the process is repeated all the way along the nerve cell
	1

	Total
	10







(c) Explain what is meant by the “all or none” response when referring to nerve impulses.	(4 marks)

	[bookmark: _Hlk5624375]Description
	Marks

	Nerve impulses that travel along a fibre are always the same size
	1

	If the stimulus reaches the threshold it will produce an action potential
	1

	If the stimulus is too weak it will not reach threshold 
	1

	So the impulse will either be triggered or not depending on the stimulus strength
	1

	Total
	4







Question 39	 (20 marks)

(a) Explain the physiological responses to high environmental temperatures that enable a person to maintain homeostasis.	(10 marks)

	Description
	Marks

	Stimulus

	High environmental temperature
	1

	Receptor

	Central thermoreceptors in hypothalamus (1) peripheral thermoreceptors (1)
	1-2

	Modulator

	Hypothalamus 
	1

	Effector

	Surface arterioles/blood vessels in skin (1) sweat glands (1)
	1-2

	Response

	Vasodilation (1) causes heat loss through radiation/conduction/convection (1)
	1-2

	Increased sweating (1) cooling by evaporation (1)
	1-2

	Total
	10




(b) Describe two behavioural responses to the heat and explain how the responses 
work to maintain normal body temperature.	(4 marks)

	Description
	Marks

	Any two of:

	Decrease activity (1) to decrease heat production by muscle activity (1)
	1-2

	Remove clothing (1) increase heat loss through radiation/ conduction/convection (1)
	1-2

	Increase surface area (1) increased heat loss through radiation (1)
	1-2

	Turn on fan/air conditioner (1) cooling effect by evaporation of sweat (1)
	1-2

	Total
	4


Shaded area does not apply.





(c) Explain how Doug’s blood glucose levels would remain within a normal range.	(6 marks)

	Description
	Marks

	Stimulus

	Decreased blood glucose concentration
	1

	Receptor

	Chemoreceptors/glucoreceptors in Islets of Langerhans/Alpha cells in pancreas
	1

	Modulator

	Alpha cells secrete glucagon
	1

	Effector

	Liver/muscle cells
	1

	Response

	Glycogenolysis/breakdown of glycogen stores to glucose
	1

	Feedback

	Increased blood glucose levels
	1

	Total
	6
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Question 40	(20 marks)

(a) [bookmark: _Hlk5624416]Describe the features that would be expected of the skull and jawbone in a human 120,000 years old.	(6 marks)

	Description
	Marks

	Skull would have a large cranial capacity/at least 1200cc
	1

	Foramen magnum positioned centrally directly under the skull
	1

	Vertical/large forehead
	1

	Short jaw/non-robust jaw 
	1

	Small teeth in a parabolic dental arcade
	1

	Bony chin
	1

	Total
	6




(b) Describe the most likely tool culture and lifestyle of humans living at this time.	(7 marks)

	Description
	Marks

	Tool cultures would include Mousterian tool culture
	1

	Flake tools (with flat sharp edges)
	1

	A variety of materials would be used for tool manufacture such as stone, wood, flint, to make a variety of tools
	1

	Hafting used to attached stone tools to antler/wood to make spears/axes
	1

	Clothing made from animal hides 
	1

	Evidence of ceremonial burials of the dead/other cultural ceremonies and community 
	1

	Possible care of disabled and sick
	1

	Total
	7




(c) Describe the carbon-14 method of dating organic materials and explain why this dating method could not be used to date the skull and jawbone.	(7 marks)

	Description
	Marks

	· Plants absorb C14 during photosynthesis
	1

	· C14 is passed to animals through the food chain
	1

	· Measure ratio of C14 remaining with C12 in dead animal
	1

	· The amount of C14 left indicates the number of half lives that have passed since death.
	1

	· Half life of C14 is 5730 years 
	1

	· The number of half lives is multiplied by 5730 to give age
	1

	· The method is limited to 70 000 years so there would not be enough C14 left to date the 120000 year old fossil
	1

	Total
	7






Question 41	(20 marks)

(a) Describe the process of natural selection resulting in the evolution of species, providing a human example of natural selection that has given rise to the various forms living throughout the world.	(8 marks)

	Description
	Marks

	Mutations cause variation (in the gene pool)
	1

	Some members of the population have an advantageous characteristic
	1

	Selection pressure exists such that those individuals survive
	1

	They are able to reproduce
	1

	The alleles for the characteristic are passed on to the next generation
	1

	Reproductive isolation ensures that there is no interbreeding so the frequency of the allele increases in the population
	1

	Human example body stature where populations have been isolated in certain conditions
	1

	So people who lived in areas of high temperatures have long limbed physique to enable heat loss by radiation
(Any other reasonable answer and may include skin colour as an example)
	1

	Total
	8




(b) Describe evidence for evolution based on two named comparative anatomy studies.	(6 marks)

	Description
	Marks

	Any two of:
	

	(Comparative) embryology (1) Compares the early stages of vertebrate development (1) the closer the similarities between the species the more recent the common ancestor (1)
	1-3

	Homologous structures (1) Compares the structures that are similar in the fore/hind limbs of vertebrates(1) the functions are different but suggest a common ancestor (1)
	1-3

	Vestigial organs(1) no longer fulfil their original function (1) suggest common ancestry between species that maintain the function of these organs (1)
	1-3

	Total
	6







(c) Describe the process of fossilization and explain why more intact fossils are not found.	(6 marks)

	Description
	Marks

	Dead animals must be covered with soil or mud quickly
	1

	The soft tissues usually decay but hard parts have organic matter replaced with ions from soil/water
	1

	Fossils can be disturbed by other animals or geological movements
	1

	Fossils can be destroyed by volcanoes or human activity
	1

	Fossils may not be located in ideal soil conditions 
	1

	Fossils may be buried too deep/be located deep in the ocean or other water systems
	1

	Total
	6






End of questions
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