All Y10s will be completing the B3, C3, P3 content in their core mock. 
[bookmark: _GoBack]It will be 90 marks and 1hr 45mins.
Content as below. 
The green and the blue are X-side only:


	Chapter B3: Living together – food and ecosystems
	B3.1 What happens during photosynthesis?
	1. a) describe the process of photosynthesis, including the inputs and outputs of the two mains stages and the requirement of light in the first stage, and describe photosynthesis as an endothermic process

	
	
	b) describe practical investigations into the requirements and products of photosynthesis

	
	
	2. explain how chloroplasts in plant cells are related to photosynthesis

	
	
	3. a) explain the mechanism of enzyme action including the active site, enzyme specificity and factors affecting the rate of enzyme-catalysed reactions, including substrate concentration, temperature and pH

	
	
	b) describe practical investigations into the effect of substrate concentration, temperature and pH on the rate of enzyme controlled reactions

	
	
	4. a) explain the effect of temperature, light intensity and carbon dioxide concentration on the rate of photosynthesis

	
	
	b) describe practical investigations into the effect of environmental factors on the rate of photosynthesis
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	5. use the inverse square law to explain changes in the rate of photosynthesis with distance from a light source

	
	
	6. explain the interaction of temperature, light intensity and carbon dioxide concentration in limiting the rate of photosynthesis, and use graphs depicting the effects

	
	
	7. in the context of the rate of photosynthesis: a) understand and use simple compound measures such as the rate of a reaction

	
	
	b) translate information between graphical and numerical form

	
	
	c) plot and draw appropriate graphs selecting appropriate scales for axes

	
	
	d) extract and interpret information from graphs, charts and tables

	
	B3.2 How do producers get the substances they need?
	1. describe some of the substances transported into and out of photosynthetic organisms in terms of the requirements of those organisms, including oxygen, carbon dioxide, water and mineral ions

	
	
	2. a) explain how substances are transported into and out of cells through diffusion, osmosis and active transport

	
	
	b) describe practical investigations into the processes of diffusion and osmosis
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	3. explain how the partially-permeable cell membranes of plant cells and prokaryotic cells are related to diffusion, osmosis and active transport

	
	
	4. explain how water and mineral ions are taken up by plants, relating the structure of the root hair cells to their function

	
	
	5. a) explain how the structure of the xylem and phloem are adapted to their functions in the plant

	
	
	b) describe how to use a light microscope to observe the structure of the xylem and phloem
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	6. a) describe the processes of transpiration and translocation, including the structure and function of the stomata

	
	
	b) describe how to use a light microscope to observe the structure of stomata

	
	
	c) describe how to use a simple potometer
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	7. a) explain the effect of a variety of environmental factors on the rate of water uptake by a plant, to include light intensity, air movement, and temperature

	
	
	b) describe practical investigations into the effect of environmental factors on the rate of water uptake by a plant

	
	
	8. in the context of water uptake by plants: a) use simple compound measures such as rate

	
	
	b) carry out rate calculations

	
	
	c) plot, draw and interpret appropriate graphs

	
	
	d) calculate percentage gain and loss of mass

	
	B3.3 How are organisms in an ecosystem interdependent?
	1. a) explain the importance of sugars, fatty acids and glycerol, and amino acids in the synthesis and breakdown of carbohydrates, lipids and proteins

	
	
	b) describe the use of qualitative tests for biological molecules

	
	
	PAG2

	
	
	2. describe photosynthetic organisms as the main producers of food and therefore biomass for life on Earth

	
	
	3. describe some of the substances transported into organisms in terms of the requirements of those organisms, including dissolved food molecules

	
	
	4. describe different levels of organisation in an ecosystem from individual organisms to the whole ecosystem

	
	
	5. explain the importance of interdependence and competition in a community

	
	
	6. describe the differences between the trophic levels of organisms within an ecosystem

	
	
	7. describe pyramids of biomass and explain, with examples, how biomass is lost between the different trophic levels

	
	
	8. calculate the efficiency of biomass transfers between trophic levels and explain how this affects the number of organisms at each trophic level

	
	
	9. recall that many different substances cycle through the abiotic and biotic components of an ecosystem, including carbon and water

	
	
	10. explain the importance of the carbon cycle and the water cycle to living organisms

	
	
	11. explain the role of microorganisms in the cycling of substances through an ecosystem

	
	
	12. calculate the percentage of mass, in the context of the use and cycling of substances in ecosystems

	
	
	13. explain the effect of factors such as temperature and water content on rate of decomposition in aerobic and anaerobic environments

	
	
	14. calculate rate changes in the decay of biological material

	
	B3.4 How are populations affected by conditions in an ecosystem?
	1. explain how some abiotic and biotic factors affect communities, including environmental conditions, toxic chemicals, availability of food and other resources, and the presence of predators and pathogens

	
	
	2. describe how to carry out a field investigation into the distribution and abundance of organisms in an ecosystem and explain how to determine their numbers in a given area
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	3. in the context of data related to organisms within a population: a) calculate arithmetic means

	
	
	b) use fractions and percentages

	
	
	c) plot and draw appropriate graphs selecting appropriate scales for the axes

	
	
	d) extract and interpret information from charts, graphs and tables



	Chapter C3: Chemicals of the natural environment
	C3.1 How are the atoms held together in a metal?
	1. describe the nature and arrangement of chemical bonds in metals

	
	
	2. explain how the bulk properties of metals are related to the type of bonds they contain

	
	C3.2 How are metals with different reactivities extracted?
	1. deduce an order of reactivity of metals based on experimental results including reactions with water, dilute acid and displacement reactions with other metals

	
	
	2. explain how the reactivity of metals with water or dilute acids is related to the tendency of the metal to form its positive ion to include potassium, sodium, calcium, aluminium, magnesium, zinc, iron, lead, [hydrogen], copper, silver

	
	
	3. use the names and symbols of common elements and compounds and the principle of conservation of mass to write formulae and balanced chemical equations and ionic equations

	
	
	4. explain, using the position of carbon in the reactivity series, the principles of industrial processes used to extract metals, including the extraction of zinc

	
	
	5. explain why electrolysis is used to extract some metals from their ores

	
	
	6. evaluate alternative biological methods of metal extraction (bacterial and phytoextraction)

	
	C3.3 What are electrolytes and what happens during electrolysis?
	1. describe electrolysis in terms of the ions present and reactions at the electrodes

	
	
	2. predict the products of electrolysis of binary ionic compounds in the molten state

	
	
	3. recall that metals (or hydrogen) are formed at the cathode and non-metals are formed at the anode in electrolysis using inert electrodes

	
	
	4. use the names and symbols of common elements and compounds and the principle of conservation of mass to write half equations

	
	
	5. explain reduction and oxidation in terms of gain or loss of electrons, identifying which species are oxidised and which are reduced

	
	
	6. explain how electrolysis is used to extract some metals from their ores including the extraction of aluminium

	
	
	7. describe competing reactions in the electrolysis of aqueous solutions of ionic compounds in terms of the different species present, including the formation of oxygen, chlorine and the discharge of metals or hydrogen linked to their relative reactivity

	
	
	8. describe the technique of electrolysis of an aqueous solution of a salt
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	C3.4 Why is crude oil important as a source of new materials?
	1. recall that crude oil is a main source of hydrocarbons and is a feedstock for the petrochemical industry

	
	
	2. explain how modern life is crucially dependent upon hydrocarbons and recognise that crude oil is a finite resource

	
	
	3. describe and explain the separation of crude oil by fractional distillation
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	4. describe the fractions of crude oil as largely a mixture of compounds of formula CnH2n+2 which are members of the alkane homologous series

	
	
	5. use ideas about energy transfers and the relative strength of chemical bonds and intermolecular forces to explain the different temperatures at which changes of state occur

	
	
	6. deduce the empirical formula of a compound from the relative numbers of atoms present or from a model or diagram and vice versa

	
	
	7. use arithmetic computation and ratio when determining empirical formulae M1c

	
	
	8. describe the arrangement of chemical bonds in simple molecules

	
	
	9. explain covalent bonding in terms of the sharing of electrons

	
	
	10. construct dot and cross diagrams for simple covalent substances

	
	
	11. represent three dimensional shapes in two dimensions and vice versa when looking at chemical structures for simple molecules M5b

	
	
	12. describe the limitations of dot and cross diagrams, ball and stick models and two and three dimensional representations when used to represent simple molecules

	
	
	13. translate information between diagrammatic and numerical forms M4a

	
	
	14. explain how the bulk properties of simple molecules are related to the covalent bonds they contain and their bond strengths in relation to intermolecular forces

	
	
	15. describe the production of materials that are more useful by cracking

	
	
	16. recognise functional groups and identify members of the same homologous series (separate science only)

	
	
	17. name and draw the structural formulae, using fully displayed formulae, of the first four members of the straight chain alkanes and alkenes, alcohols and carboxylic acids (separate science only)

	
	
	18. predict the formulae and structures of products of reactions (combustion, addition across a double bond and oxidation of alcohols to carboxylic acids) of the first four and other given members of these homologous series (separate science only)

	
	
	19. recall that it is the generality of reactions of functional groups that determine the reactions of organic compounds (separate science only)



	Chapter P3: Electric circuits
	P3.1 What is electric charge? (separate science only)
	1. describe the production of static electricity, and sparking, by rubbing surfaces, and evidence that charged objects exert forces of attraction or repulsion on one another when not in contact

	
	
	2. explain how transfer of electrons between objects can explain the phenomenon of static electricity

	
	
	3. explain the concept of an electric field and how it helps to explain the phenomenon of static electricity

	
	P3.2 What determines the current in an electric circuit?
	1. recall that current is a rate of flow of charge, that for a charge to flow, a source of potential difference and a closed circuit are needed and that a current has the same value at any point in a single closed loop

	
	
	2. recall and use the relationship between quantity of charge, current and time: charge (C) = current (A) × time (s)

	
	
	3. recall that current, I, depends on both the resistance, R, and potential difference, V, and the units in which these quantities are measured

	
	
	4. a) recall and apply the relationship between I, R, and V, to calculate the currents, potential differences and resistances in d.c. series circuits: potential difference (V) = current (A) × resistance (Ω) b) describe an experiment to investigate the resistance of a wire and be able to draw the circuit diagram of the circuit used
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	5. recall that for some components the value of R remains constant (fixed resistors) but that in others it can change as the current changes (e.g. heating elements, lamp filaments)

	
	
	6. a) use graphs to explore whether circuit elements are linear or non-linear and relate the curves produced to their function and properties b) describe experiments to investigate the I-V characteristics of circuit elements. To include: lamps, diodes, LDRs and thermistors. Be able to draw circuit diagrams for the circuits used
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	7. represent circuits with the conventions of positive and negative terminals, and the symbols that represent common circuit elements, filament lamps, diodes, LDRs and thermistors, switches and fixed and variable resistors

	
	P3.3 How do series and parallel circuits work?
	1. relate the potential difference between two points in the circuit to the work done on, or by, a given amount of charge as it moves between these points potential difference (V) = work done (energy transferred) (J) / charge (C)

	
	
	2. a) describe the difference between series and parallel circuits: to include ideas about how the current through each component and the potential difference across each component is affected by a change in resistance of a component b) describe how to practically investigate the brightness of bulbs in series and parallel circuits. Be able to draw circuit diagrams for the circuits used
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	3. explain, why, if two resistors are in series the net resistance is increased, whereas with two in parallel the net resistance is decreased

	
	
	4. solve problems for circuits which include resistors in series, using the concept of equivalent resistance

	
	
	5. explain the design and use of d.c. series circuits for measurement and testing purposes including exploring the effect of: a) changing current in filament lamps, diodes, thermistors and LDRs b) changing light intensity on an LDR c) changing temperature of a thermistor (NTC only)

	
	P3.4 What determines the rate of energy transfer in a circuit?
	1. describe the energy transfers that take place when a system is changed by work done when a current flows through a component

	
	
	2. explain, with reference to examples, how the power transfer in any circuit device is related to the energy transferred from the power supply to the device and its surroundings over a given time: power (W) = energy transferred (J) / time (s)

	
	
	3. recall and use the relationship between the potential difference across the component and the total charge to calculate the energy transferred in an electric circuit when a current flows through a component: energy transferred (work done) (J) = charge (C) × potential difference (V)

	
	
	4. recall and apply the relationships between power transferred in any circuit device, the potential difference across it, the current through it, and its resistance: a) power (W) = potential difference (V) × current (A) b) power (W) = (current (A))2 × resistance (Ω)

	
	
	5. use the idea of conservation of energy to show that when a transformer steps up the voltage, the output current must decrease and vice versa. Select and use the equation: potential difference across primary coil (V) × current in primary coil (A) = potential difference across secondary coil (V) × current in secondary coil (A

	
	
	6. explain how transmitting power at higher voltages is more efficient way to transfer energy

	
	P3.5 What are magnetic fields?
	1. describe the attraction and repulsion between unlike and like poles for permanent magnets

	
	
	2. describe the characteristics of the magnetic field of a magnet, showing how strength and direction change from one point to another

	
	
	3. explain how the behaviour of a magnetic compass is related to evidence that the core of the Earth must be magnetic

	
	
	4. describe the difference between permanent and induced magnets

	
	
	5. describe how to show that a current can create a magnetic effect

	
	
	6. describe the pattern and directions of the magnetic field around a conducting wire

	
	
	7. recall that the strength of the field depends on the current and the distance from the conductor

	
	
	8. explain how the magnetic effect of a solenoid can be increased

	
	
	9. explain how a solenoid can be used to generate sound in loudspeakers and headphones

	
	P3.6 How do electric motors work?
	1. describe the interaction forces between a magnet and a current-carrying conductor to include ideas about magnetic fields

	
	
	2. show that Fleming’s left-hand rule represents the relative orientations of the force, the conductor and the magnetic field

	
	
	3. select and apply the equation that links the force, F, on a conductor to the strength of the field, B, the size of the current, I, and the length of conductor, l, to calculate the forces involved force (N) = magnetic flux density (T) × current (A) × length of conductor (m)

	
	
	4. explain how the force on a conductor in a magnetic field is used to cause rotation in the rectangular coil of a simple electric motor

	
	P3.7 What is the process inside an electric generator? (separate science only)
	1. recall that a change in the magnetic field around a conductor can give rise to an induced potential difference across its ends, which could drive a current

	
	
	2. explain the action of a moving coil microphone in converting the pressure variations in sound waves into variations in current in electrical circuits

	
	
	3. recall that the direction of the induced potential difference drives a current which generates a second magnetic field that would oppose the original change in field

	
	
	4. use ideas about electromagnetic induction to explain a potential difference/time graph showing the output from an alternator being used to generate a.c.

	
	
	5. explain how an alternator can be adapted to produce a dynamo to generate d.c., including explaining a potential difference/time graph

	
	
	6. explain how the effect of an alternating current in one circuit in inducing a current in another is used in transformers

	
	
	7. describe how the ratio of the potential differences across the two coils in a transformer depends on the ratio of the numbers of turns in each

	
	
	8. apply the equations linking the potential differences and numbers of turns in the two coils of a transformer, to the currents and the power transfer involved and relate these to the advantages of power transmission at high voltages. a) potential difference across primary coil (V) × current in primary coil (A) = potential difference across secondary coil (V) × current in secondary coil (A)

	
	
	b) potential difference across primary coil / potential difference across secondary coil (V) = (V) number of turns in primary coil / number of turns in secondary coil



