Assessment schedule 2012

AS 91156 (Biology 2.4) 

Demonstrate understanding of life processes at the cellular level

Evidence Statement

	Question One
	Evidence
	Achievement
	Merit
	Excellence

	Needs fixing
	
	
	
	

	b
	DNA contains the genetic code in the sequence of its bases. DNA must replicate so that each new cell formed has a copy of the code to enable it to grow and function normally eg respiration, photosynthesis,  protein synthesis. DNA replication allows a chromosome to form two (identical) chromatids. One of each chromatid goes to each cell formed in mitosis.
Replication is semi-conservative. The helix unwinds and the base pairs separate. Nucleotides (made in the cell) bond to the exposed bases of each strand using the base pairing rule (A – T; C – G). This process means that two identical DNA molecules form, one strand of each molecule being ‘old’ (from the original DNA) and the other strand ‘new’ (from the synthesised nucleotides). When base pairing is complete, each DNA winds into a helix. The whole process is a step by step one with each step controlled by enzymes.
	In (b)

· describes DNA as repository of genetic code

· describes replication of DNA for formation of  chromatids / chromosomes for mitosis / new cells

· describes process of replication : unwinding of helix, unzipping of strands, formation of nucleotides, base pairing, rewinding of helix. May be shown as annotated diagrams
	In (b)

· explains why DNA replicates in terms of (all) cells needing (genetic) instructions for carrying out all their life processes / cell cycle

· explains how DNA replicates in terms of base pairing rule and semi conservative replication, controlled by enzymes.
	In (b) 

· explains both how AND why DNA replicates

· links explanations into a logical coherent account of DNA replication, fully supported by examples / diagrams.


	N0
	N1
	N2
	A3
	A4
	M5
	M6
	E7
	E8

	No response OR response does not relate to the question
	Describes ONE idea at the Achievement level
	Describes TWO ideas at the Achievement level


	Describes THREE  ideas at the Achievement level
	Describes FOUR ideas at the Achievement level
	Explains ONE ideas at the Merit level
	Explains  TWO ideas at the Merit level including (a)
	Discusses first criterion for excellence
	Discusses BOTH of the ideas at the Excellence level


	Question Two
	Evidence
	Achievement
	Merit
	Excellence

	a
	Enzymes are globular proteins each with a specific shape that contains a unique active site where catalysis occurs. The shape and hence active site are maintained by (weak) hydrogen bonds. The active site is complementary in shape to the substrate molecule(s) being catalysed – the lock and key model of catalysis – as only one substrate will fit the active site; hence each type of enzyme can act as a catalyst for only one type of substrate eg maltase catalyses breakdown of maltose into two glucose molecules; peroxidise catalyses breakdown of hydrogen peroxide into oxygen and water (in liver cells). When the substrate fits into the active site, bonds are broken / formed. The active site may change its shape slightly to fit the substrate – the induced fit model – through changes in hydrogen bonding.
As temperature increases, the rate of catalysis increases (as rate of reaction relates to speed / energy of reactants and number of successful collisions). However, the rate of enzyme activity has an optimum temperature (370 C in humans – core body temperature). Above this temperature, the weak hydrogen bonds that maintain shape are broken. The enzyme loses its shape and active site – it has been denatured and can no longer act as a catalyst.
Answer supported by appropriate diagram of lock and key model and appropriate graph showing effect of increasing temperature on enzyme activity.
	· describes shape of enzymes including active site
· describes role of hydrogen bonds in maintaining shape

· describes lock and key model. May be shown as fully annotated diagram.
· describes induced fit model

· describes specificity

· describes affect of temperature on reaction including optimum. May be shown as fully annotated graph.
· describes denaturing


	· explains shape of enzymes / active site in terms of catalysis
· explains shape of active site (lock and key model) in terms of enzyme specificity

· explains enzyme activity related to increasing temperature (reaction rates) and optimum occurring at body temperature

· explains denaturing in terms of breaking of hydrogen bonds above optimum and loss of shape / active site
	Discusses by 
· linking enzyme shape / active site / lock and key models to enzyme specificity, supported by examples and diagrams
· linking enzyme activity to increasing temperature / optimum / denaturing and affects on catalysis, supported by graph


	N0
	N1
	N2
	A3
	A4
	M5
	M6
	E7
	E8

	No response OR response does not relate to the question
	Describes TWO ideas at the Achievement level
	Describes THREE  ideas at the Achievement level


	Describes FOUR  ideas at the Achievement level, including one from shape/ specificity and one from temperature/ denaturing
	Describes FIVE ideas at the Achievement level,

including two from shape/ specificity and two from temperature/ denaturing
	Provides one statement for shape/ specificity AND one for temperature/ denaturing from Merit
	Explains THREE ideas at the Merit level
	Discusses ONE of the ideas at Excellence level
	Discusses BOTH of the ideas at the Excellence level


	Question Three
	Evidence
	Achievement
	Merit
	Excellence

	a
	Glucose is broken down into carbon dioxide and water in the presence of oxygen to release energy in the form of ATP (and heat).

Plus appropriate word equation and / or chemical equation.
(Glucose + oxygen → carbon dioxide + water )
	In (a) 
· describes reactants and products for aerobic respiration

· provides correct word and / or chemical equation


	
	

	b
	The gases diffuse across the membranes of the cell and the mitochondria in response to their concentration gradient. Oxygen diffuses in as it is in lower concentration inside cell and mitochondria (or vice versa) as used in respiration. Carbon dioxide diffuse out as it is in higher concentration inside cell and mitochondria (or vice versa) as it is produced in respiration.
	In (b)

· describes diffusion of oxygen  across membranes into cell / mitochondria and diffusion of carbon dioxide across membranes out of mitochondria / cell

· states direction of movement is determined by concentration gradient

· describes oxygen as needed / used in respiration and carbon dioxide as produced / made in respiration


	In (b)

· explains direction of diffusion in relation to differences in concentration gradient

· explains difference in concentration gradients in relation to use / removal of oxygen in respiration and production of carbon dioxide in respiration 


	

	c
	The number of mitochondria in cells is determined by the energy demands of the cell; cells with high energy demands (more ATP) will have more mitochondria then cells with low energy demands.
Animal cells typically have higher energy demands than plant cells as animals have higher metabolic demands associated with eg movement, complex body systems such as transport of substances, digestion, breathing, excretion.

Sperm cells use a flagellum to swim (non-stop) long distances for fertilization which needs a lot of energy.

Muscle cells need large amounts of ATP to provide the energy needed for contraction (actin and myosin filaments) of the muscles in (ongoing) movement.
	In (c)

· describes need for more mitochondria in relation to more respiration / energy needs

· describes more mitochondria in animal cells as more need for energy / respiration

· describes more mitochondria in sperm cells as more need for energy for swimming / movement

· describes more mitochondria in muscle cells as more energy needed for contraction /  movement
	In (c)

· explains demand for ATP by cell / tissues determines number of mitochondria in cell

· explains more mitochondria in animal than plant cells in terms of higher demands by animal cells for ATP to fuel processes eg higher levels of movement / activity;  higher metabolic rates; supply muscles of large internal systems such as digestive, transport 

· explains high numbers of mitochondria in flagella in  swimming non-stop long distances for fertilization

· explains high numbers of mitochondria in muscle cells in terms of energy / ATP need to fuel contraction of muscles (via actin and myosin filaments) for large amounts / frequent  movement
	In (c) 

· explains and links number of mitochondria in animal, sperm, muscle cells to their demands for energy in form of ATP to fuel their essential named function(s) / life processes.

· Comparisons are made between different types of cells to explain differences in numbers of mitochondria




	N0
	N1
	N2
	A3
	A4
	M5
	M6
	E7
	E8

	No response OR response does not relate to the question
	Provides any THREE statements at the Achievement level
	Provides any FOUR statements at the Achievement level


	Provides any FIVE  statements at the Achievement level including one each from (a), (b) and (c)


	Provides any SIX statements at the Achievement level including one from (a) and two from each of (b) and (c)

	Provides any three statements at the Merit level including one from (a) and one from (b)

	Provides any four statements at the Merit level including two from each of (a) and (b)

	Discusses first criterion for excellence
	Discusses BOTH of the ideas at the Excellence level


Judgement statement

	
	Not Achieved
	Achieved
	Merit
	Excellence

	Score range
	0-7
	Minimum of 8 points
	Minimum  of 14 points
	Minimum of 18 points




