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 C5

Page 2
                        

Some little basics before we start
 Symbol What it means
 (aq) aqueous- the substance is dissolved in water.
 (s) the substance is in a solid form.
 (l) the substance is a liquid.
 (g) the substance is a gas.
 mol/dm3 moles per decimeters cubed
 g/dm3 grams per decimeters cubed
 e- this is an electron
 + e.g. Na+ this atom is an ion which has been OXIDISED (it has lost electrons)
 - e.g. Cl- this atom is an ion which has been REDUCED (it has gained electrons)
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THE MOLE
 • what is the mole? a name given a certain number. this number is...
 • But this isn't just any number• It's special because...
 • ONE MOLE of atoms of molcules of any substance will have a mass in grams equal to the RELATIVE FORMULA MASS of that substance
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THE MOLE- continued
 • e.g. one mole of carbon-12 weighs 12g!
 • CO2 has a relative formula mass of 44, so one mole of CO2 weighs 44g!
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This formula can be used to find the number of moles in a given mass.
 e.g. how many moles are there in 66g of co2?
 M.r of CO2 = 12+(16x2)=44
 num. of moles = mass (g)
 M.r
 = 66
 44 = 1.5 moles
 Heres a question for you to have a go at and the answer and working out will appear on the next slide :)
 Question: what mass of carbon is there in 4 moles of carbon dioxide?
 THE MOLE - continued... again
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ANSWER
 Question: what mass of carbon is there in 4 moles of carbon dioxide?
 1. we know there are 4 moles of CO2
 2. and we know that the mass of 4 moles of carbon is equal to :
 numer of moles x M.r
 3. the number of moles = 4 and the M.r of carbon= 12
 4. 4 x 12 = 48
 The answer is 48g
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DEFINITION
 THE RELATIVE ATOMIC MASS :
 Is the average mass of an atom of that element compared to the mass of an atom of CARBON-12.
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REACTING MASSES
 MASS OF REACTANT=MASS OF PRODUCTS
 But it doesn't usually seem like this as a gas is usually released as a product!
 THINGS ALWAYS REACT IN THE SAME RATIOS!!!!!!!!
 as seen in the table the massesfor this reaction will always be inthe same proportion as this.
 mass is ALWAYS
 conserved in a reaction
 Element/compound in reaction
 LITHIUM FLOURINE LITHIUMFLUORINE
 Originalreactingmasses
 14g 38g 52g
 reactingmassesset 2
 14/2=7 38/2=19g 52/2=26g
 reacting masses set3
 14x1.5=21g
 38x1.5=57g
 52x1.5=78g
 Multipying or dividing these masses by the same number gives you other sets of reacting masses.
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EMPIRICAL FORMULAS
 An empirical formula is basically a ratio!
 it gives the smallest whole number compound in a ratio !
 E.g Ethane - chemica formula : C2H6
 Empirica formula: CH3
 can you see how the first formula has been divided by 2 to give the second?
 e.g. Glucose- chemical formula: C6H1206
 Emirical formula: CH20
 have you noticed how the first formula has been divided by 6 to give the last?
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EMPIRICAL FORMULA - CALCULATIONS
 in the exam you could be asked to calculate an empirical formula fromthe percentage composition by mass or the percentage of eachelement in a sample of the compound.
 The same method can be applied for both!! 1. List all the elements in their compound 2. underneath write the experimental masses or %3. divide each massor % the Ar for that particular element4. turn the numbers you get into a simple ratio (by x or dividing y wel chosen
 numbers)5. get the the ratio into it's simplest form This is the empirical formula for the compound! EXAMPLE: find the empirical formula of the iron oxide produced when 44.8g of
 iron reacts with 19.2 g of oxygen (Ar for iron=56, Ar for oxygen =16)
 answers and working out is on the next page -------->
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ANSWERS
 EXAMPLE: find the empirical formula of the iron oxide produced when 44.8g of iron reacts with 19.2 g of oxygen (Ar for iron=56, Ar for oxygen =16)
 1. list the 2 elements Fe O
 2. write the E.MASSES 44.8 19.2
 3. divide by the Ar 44.8/56=0.8 19.2/16=1.2
 4. mutiply by 10 8 12
 5. then divide by 4 2 3
 so the simplest formula is 2 atoms of Fe to3 atoms of 0
 Fe203
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ELECTROLYSIS- THE BASICS
 electrolysis: splitting up with electricity. during electrolysis an electric current is passed through a molten or
 dissolved ionic compound, causing it to decompose. There are 2 electrodes, one is positive and the other is negative. positive electrode= anode negative electrode= cathode For the electric circuit to be complete there has to be a flow of
 electrons. The electrons are taken away from IONS at the Anode (+) and passed by an external circuit to the Cathode (-), were they are given to other IONS in the electrolyte.
 As IONS gain or loose electrons they become atoms or molecules and are discharged from the solution.
 when a certain number of e- flow away from the anode, the same same number of electrons must flow onto the cathode.
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ELECTROLYIS- DISCHARGING IONS FROM THE WATER INSTEAD OF THE SOULTE
 An aqueous (aq) solution has ions from the solute, but also H+ and OH- ions from the water.
 It's sometimes easier to discharge the ions from the water instead of the ones from the solute.
 This means that hydrogen H+ (which is positive) can be produced at the cathode (which is negative, because opposites attract!) and oxygen OH- (which is negative) at the positive anode (yet again, because opposites attract)
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EXAMPLE- DISCHARGING IONS FROM THE WATER NOT THE SOLUTE
 an aqueous solution of potassium sulfate (k2SO4) contains four
 different ions :
 K+, SO , H+, OH-
 Hydrogen Ions: (from the water) can accept electrons easier than the potassium ions. So at the cathode, hydrogen gas is discharged.
 2H+ + 2e- -> H2
 Hydroxide ions: (from the water) can loose electrons easier than the
 sulfate ions.So at the anode oxygen is discharged.
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DISCHARGING IONS FROM THE WATER NOT THE SOLUTE - continued
 Half equations
 Cathode : ( - )2H+ + 2e- -> H2
 Anode: (+)4OH- - 4e- -> O2 + 2H2O
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Electrolysis- involving molten salts
 a molten salt will conduct an electric current. The salt is always broken up into elements. you can easily predict the products
 e.g. Lead iodide = lead and iodine
 e.g. Potassium chloride= potassium and chlorine
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Electrolysis of molten salts- PbBr
 The positive Pb metal cations are reduced to atoms at the cathode.E.g. Pb2+ + 2e- -> Pb
 The negative Bromide Anions are oxidised to atoms at the anode.E.g. 2Br- -> Br2 + 2e-
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IMPORTANT THINGS TO REMEMBER
 O= OXIDISATION R=REDUCTIONI=IS I= ISL=LOSS G=GAIN
 ELEMENTS IN GROUP 2 OF THE PERIODICTABLE HAVE A CHARGE OF +2 ,AND ALWAYSREACT IN 2'S E.G. CL2 AND 02.
 (remember O is in group 6 which has a charge of -2 , but it still reacts in 2's!)
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EXPLANATION OF ELECTROLYSIS IN TERMS OF MOLES
 looking at the half equation for thecathode you can see that 1 MOLE of copper ions picks up 2MOLES of electrons! this then makes 1 MOLE of copperatoms, which sticks to the electrodecausing an increase in mass.
 And on the anode half equation it shows that 1 mole of copper atoms loses 2 moles of electrons and is released as copper ions into the solution. Copper is lost from the anode so there is a decrease in mass.
 So, one mole of copper is added to the cathode as one mole of copper is lost from the anode.
 This means that the gain in mass is equal to the loss in mass!!!
 Electrode Half equation
 Cathode Cu2+ + 2e- -> Cu
 Anode Cu -> Cu2+ + 2e-
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Electrons and stuff
 did you know: the amount of
 product made during
 electrolysis depends on the
 amount of e- transferre
 d!
 The amount of product made during electrolysis can be increased by :Increasing timeincreasing current
 one Amp moving for one second means that a charge of 1 coulomb has moved!
 The amount of charge flowing through a circuit is equal to time and current
 Q= I x T
 96,000 coulombs is called on Faraday!One faraday contains one mole of electrons!
 Faraday is measured in F
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Moles and Movement Lets take potassium as an example, K? LOL
 A Potassium Ion needs 1 electron to make a potassium atom.So 1
 mole of potassium ions is going to need 1 mole of electrons(1
 faraday) to make 1 mole of Potassium atoms. K?sorry i'll stop...
 But for an ion with a 2+ charge it wil need 2 moles of electrons to
 make one mole of atoms. and the same goes for an ion with a 3+
 charge!Na+ + e- -> Na 1 Mole of sodium ions +
 1mole of electrons1 mole of sodium atoms
 Zn2+ 2e- -> Zn 1 Mole of zinc ions+ 2 moles of electrons
 1 mole of zinc atoms
 Al3+ + 3e -> Al 1 mole of aluminium ions + 3 moles of electrons
 1 mole of Aluminium atoms
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Calcuating masses Examples and formulas
 Example : Find the mass of ead iberated if 5 amps flows for 20 minutes during the electroysis of lead (ll) chloride (PbCl2)
 1) write out the balanced half equation for each electrodePb2+ + 2e- -> Pb and 2cl- ->Cl2 + 2e-
 2)Calculate the number of faradaysFirst calculate the number of couombs by timsing amps x second.5 x 20 x 60 = 6,000 coulombs . then divide this by 96,000 to get the amount of
 faradays. 6,000/ 96,000 = 0.0625 F3) calculate the number of moles of product divide the number of F by the number of e- in the half equation0.0625/2= 0.03125 moles of lead atoms 4) find the Mr of the element in the period table and multiply this y the num of
 molesmass of lead = mr x num. of moles = 207 x 0.03125 = 6.5g
 What is the mass of Potassium produced if 10 amps fows for 10 minutes during th electrolysis of KCl ? Answer and working out on the next page....
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Answer to .... What is the mass of Zinc produced if 10 amps fows for 10 minutes during the electrolysis of Zinc Chloride (ZnCl2)
 1) write out the balanced half equation for each electrode
 Zn2+ + 2e- -> Zn and 2Cl- -> Cl2 + 2e-
 2) calculate the number of faradays
 10x10x60 = 6000. now divide this by 96,000. 6000/96000= 0.0625 F
 3)calculate the number of moles of product
 so, looking at the half equations i can see that there are 2 electrons. so i'm going to divide 0.0625 by 2. 0.0625/2 = 0.03125 Moles of Zinc atoms
 4) i'm then doing to find the Mr of zinc
 this is 65. i know that mass = mr x moles
 so 65 x 0.03125 = 2.03125
 so the answer is : 2.03g of Zinc
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Concentration basics concentration is a measure of how crowded things are a concentration is measured in mol/dm3 (this means one mole of a
 substance is dissolved in a litre of water) a concentration can also be measured in g/dm3 . This means there is so
 many grams worth of stuff dissolved in a given volume the more solute you dissolve in a given voume, the more crowded the solute
 molecules are and the more concentrated the solution 1 litre =1,000 cm3 = 1 dm3
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Concentration= num. of moles/ volume
 here's a formula triangle i stole from google.
 1) always convert the voume to LITRES first by dividing any quantity by 1000!!!
 2) sub in your numbers
 Question: whats the concentration of a solution with 2 moles of salt in 500 cm3?
 2/0.5 = 4 mol/dm3
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Converting g/dm3 to mol/dm3
 Basically to convert from mol/dm3 to g/dm3
 1) work out the R.F.M for the solute
 2) times the R.F.M by the concentration in moles
 And thats how you get an answer :)
 Example : Sophie has a solution of sulfuric acid
 of 0.04 mol/dm3. what is the concentration in
 grams per dm3?
 1) work out the R.F.M
 H2SO4 = 98
 2) 98 x 0.04 = 3.92 g/dm3just reverse this if y
 our
 changing from mol/dm3 to
 grams per dm3
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why is concentration important?
 1) food preperation: gravy granules have to be at the right concentration so they have the right taste and consistency.
 2) medicine- if they are too dilute, they will not work. but if it's not diluted enough the patient could suffer from side-effects.
 3) Weedkiller- if they aren't dilute enough they could kill your plants!!
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TITRATIONS- BASICS titrations are a method of
 analysis the concentrations of solutions
 they also allow you to find out the exact quantity of acid it takes to neutralise an acid or vise versa.
 they are very accurate there are many different
 pH indicators these incude litmus paper and phenolphthalein
 this is a basic titration set up.
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Equipment
 i'm a conical flask
 ich bin burette
 je suis une pippette
 Yo soy
 pippette filler
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How to conduct a titration experiment
 ALWAYS DO A ROUGH TITRATION FIRST!!!
 1) using a pippette and pippette filler, add some alkali to the conica fask. Then add 3 drops of indicator. The phenolphthalein should be pink.
 2)Fill a burette with acid. BELOW EYE LEVEL!
 3)using the urette add the acid to the alkali very slowly. Then give it a swirl. go VERY slowly when you think the akali is almost neutraised (the end point)
 4) The phenolphthalein should make the alkali go colourless when it is neutralised. when this happens, record the amount of acid needed to neautralise the alkali.
 5) now repeat this a few times making sure your answers are within 0.2cm3 of each other to make the titration more accurate.
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PH INDICATORS universa indicator can be used to estimate the pH
 of a sustance as it can turn a variety of colours.Each colour represents a narrow range of pH values.
 but during an acid-base titration you want to see a sudden colour change at the end point
 you need to use a single indicator such as litmus- which is blue in alkali's but red in acids.
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pH CURVES
 This pH curve shows a base being neutralised by an acid.The point of neutralisation is shown by the sudden change in pH (the verticle line)And as you can see the amount of acid needed to neutralise this base is 25cm3
 this pH curve shows an acid being neutralised by a basethe point of neutraisation is show by the verticle lineagain, the amount of base needed to neutralise the acid is 25cm3
 acid + base -> salt + waterthis is neautralisation reaction
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Q & A
 If 25cm3 of sodium hydroxide solution has a concentration of 0.01mol/dm3 and this required 29.00cm3 of hydrochloric acid to be neutralised, what’s the concentration of the HCl solution?
 1)WORK OUT THE MOLES OF THE SUBSTANCE YOU HAVE!
 0.1 x (25/1000) = 0.0025 moles of NaOH
 2)write the balanced symol equation for this reaction
 NaOH + HCl -> NaCl + H2O
 here we can see that for every 1mole of NaOH we have, we have 1 mole of HCl. so we have 0.0025 moles of HCl
 3)work out the concentration of the unknown
 0.0025/ (49/1000) dm3 = 0.0510 mo/dm3 concentration =numer of moles Volume
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GAS VOLUMES
 ONE MOLE OF GAS ALWAYS OCCUPIES 24 dm3 AT ROOM TEMPERATURE AND PRESSURE!
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COLLECTION METHODSCOLLECTION METHOD ADVANTAGES DISADVANTAGES
 up turned cylinder
 Gives data to the nearest cm3- very accurate
 things like H , Cl and NH3 will dissolve in the water, so it's no good for collecting them
 Gas syringe
 Very accurate- also gives data to the nearest cm3
 if the reaction is too vigorous it can blow out the plunger!
 Mass balance
 very very accurate it releases gasses into the room
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Reactions
 reactions stop when one of the reactants is used up- this reactant is called the limiting reactant.
 the amount of gas produced in a reaction is directly proportional to the amount of limiting reactant
 if you halve the amount of limiting reactant the amount of gas will also halve
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Reaction graphs
 faster reactions are shown by steeper curves.
 as you can see they all produce the same amount of product
 but D is a quicker reaction as it is more steeper
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REVERSIBLE REACTIONS
 A REVERSIBLE REACTION IS ONE WHERE THE PRODUCTS OF THE REACTION CAN THEMSELVES REACT TO PRODUCE THE ORIGINAL REACTANTS!
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REVERSIBLE REACTIONS WILL REACH EQUILIBRIUM!
 1) as the reactant (A+B) react their concentrations will fall- so the forward reaction will slow down.
 2)This means that more and more products (C+D) will be made so the concentration of products will rise. This means that the backwards reaction will speed up.
 3)so after a while the forwards and backwards reaction will be going at exactly the same rate- this is called EQUILIBRIUM
 4) when the reactions are happening but there is no over all effect, this is called a DYNAMIC EQUILIBRIUM
 5)a dynamic equilibrium means that the concentration of reactsnts and products has reached a balance and won't change
 6)an equilibrium can only happen in a CLOSED SYSTEM where none of the products or reactants can escape.
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The position of the equilibrium can be on the right or the left
 where the equilibrium lies what this means
 THE EQUILIBRIUM LIES TO THE RIGHT THE CONCENTRATION OF PRODUCTS IS GREATER THAN THE CONCENTRATION OF REACTANTS
 THE EQUILIBRIUM LIES TO THE LEFT THE CONCENTRATION OF REACTANTS IS GREATER THAN THE CONCENTRATION OF PRODUCTS
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FACTORS THAT EFFECT THE EQUILIBRIUM POSITION
 1) TEMPERATURE
 2) PRESSURE
 3) CONCENTRATION
 adding a catalyst DOESN'T affect the position!
 1) catalysts speed up the forward and backwards reaction by the same amount2) this means you reach equilibrium quicker,but still get the same amount of product
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HOW TEMPERATURE AFFECTS EQUILIRIUM
 ALL reactions are exothermic in one direction and endothermic in the other
 if you DECREASE the temperature the equilibrium will move to try and increase it. the equilirium moves in the exothermic direction to try and produce more heat.
 if you RAISE the temperature , the equilibrium will move to try and decrease it, it will move in the endothermic direction
 the forward reaction is exothermic- a decrease in temperature moves the equilibrium to the right
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HOW PRESSURE AFFECTS EQUILIBRIUM
 changing this only affects equilibrium involving gasses.
 if you increase the pressure, the equiirium moves to try and decrease it. It will move in the direction where there are fewer moles of gas.
 if you decrease the pressure, the equilibrium will move to try and increase it, so it will move to the side where there are more moles of gas!
 here there are 4 moles of gas on the left and 2moles of gas on the right.So if you increase the pressure the equilibrium shifts to the right!
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HOW CONCENTRATION AFFECTS EQUILIBRIUM
 if you increase the concentration of N2 or H2, the equilibrium moves to try and decrease this by shifting to the right to make more NH3
 if you increase the concentration of NH3 the equilirium tries to reduce this shifting to the left, which increases the concentration of reactants.
 if you decrease the concentration of N2, H2 or NH3 the equilibrium moves to try and increase the concentration again
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THE CONTACT PROCESS- basics
 the contact process is used to make sulfuric acid
 it has 3 stages, uses a V2O5 catalyst, has a temperature of 450c and works at atmospheric pressure
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STAGE 1
 the first stage is to make sulfur dioxide (SO2) by burning sulfur in air.
 S + O2 → SO2
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STAGE 2
 the sulfur dioxide is then oxidised (with the help of a catalyst) to make sulfure trioxide
 2SO2 + O2 2SO3⇌
 as you can see this step is reversible so a equilibrium will occur!!
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STAGE 3
 then water is added to the sulfur trioxide to make water.
 2SO3 + H2O → H2SO4
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Carefully chosen conditions in the contact process
 temperature 1)oxidising sulfur dioxide to form sulfur trioxide is exothermic.2) so to get more product you'd think the temperature shoud e reduced,so the equilibrium will shift to the right to produce more heat3)but this slows down the rate of reaction.4)so a temperature of 450 degrees is used as a compromise
 pressure 1)there are 2 moles of product compared with 3 moles of reactant2)so you'd think to get more product the pressure should be increased3)but increasing the pressure is expensive and the equilibrium is already on the right so it isnt really necessary.4)so atmospheric pressure is used
 catalyst 1) to increase the rate of reaction a vanadium pentoxide catalyst is used (V2O5) 2) it DOESN'T change the equilibrium position!
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STRONG AND WEAK ACIDS
 when acids are in water they release H+ ions which are just protons! strong acids: ionise almost completely in water. this means almost
 all of the H+ ions are released. weak acids: partially ionise in water. Only some H+ ions are
 released.
 STRONG ACID : HCl H+ + Cl-
 WEAK ACID : CH3COOH ⇌ H+ + CH3COO-
 The ionisation of weak acids is a reversible reaction. as ony a few H+ ions are released the equilibrium lies well to the left.the pH of an acid is measured by the amount of H+ ions in a solution.NEVER CONFUSE STRENGTH OF ACIDS WITH THEIR CONCENTRATION!
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Basics
 all atoms in acids have protons inside of them. And a proton is the same as a H+ ion. In weak acids the atoms don't let go completley of their protons, but in stronger acids they do.
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strength and concentration
 acid strength tells you what proportion of the acid molecules ionise in water.
 the concentration tells you how many moles of acid molecules there are in 1dm3 ( 1 litre) of water
 the concentration describes the total numer of acid molecules not the numer of molecules thatrelease H+ ions
 the more moles of acid molecules per dm3 the more concentrated the acid is
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Strong acids are a better electrical conductor than weak acids!
 this is because it's the ions in the acid that carry the charge around the solution.
 so the greater the concentration of ions in a strong acid means more charge can e carried.
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Strong acids react faster than weak acids.
 strong acids react faster than weak acids with reactive metals and carbonates.
 both hydrochloric acid (strong) and ethanoic acid (weak) wi react with Mg to give H. And oth Hydrochloric acid and ethanoic acid will react with CaCO3 to give CO2.
 2HCl+Mg-> MgCl2 + H2
 2HCl + CaCO3-> CaCl2 + H2O + CO2
 2CH3COOH + Mg-> Mg(CH3COO)2 + H2
 2CH3COOH +CaCO3->Ca(CH3COO)2 + H2O + CO2
 The only difference is that weak acids react slower. this is to do with the equilibrium in the weak acid reaction...
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Weak Acid Equilibrium
 when you put a weak acid in water it releases a few H+ ions and when you add Mg these H+ ions react
 This means that the concentration of H+ ions will decrease so the equilibrium shifts to compensate, meaning that more H+ ions are released.These ions then react so the equilibruim shift, and so on.
 this never happens in a strong acid as all the H+ ions will react at once as they completley dissociate from atoms in water.
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uses of weak acids
 descalers for your kettle!
 using a weak acid means you can controll
 the reaction more , it also gives a slower
 rate of reaction.
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Precipitation reactions- basics
 precipitation reactions involve 2 solutions reacting together to make an insoluble substance.
 there is a solid substance made which is called the precipitate
 most precipitation reactions involve ions. to react with each other these ions need to collide so they have to be able to move
 this means the ionic substances have to be in solution or molten
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Precipitation reactions continued
 1) you can tell it's a precipitation reaction as looking at the state symbols you can tel that the two solutions are both aqueous and they form a solid. 2) the sodium and chloride ions are SPECTATOR IONS!!! they do not do anything they just stay there like spectators at a stadium.

Page 59
                        

Tests for sulfates and Halides
 Test for ... how you test for it... colour of the precipitate
 Sulfate ions so4 add dilute HCl followed by barium nitrate
 white precipitate
 chloride ions Cl- add diute Nitric acid followed by lead nitrate or silver nitrate soultion
 White
 Bromide ions Br- add diute Nitric acid followed by lead nitrate or silver nitrate soultion
 Cream
 Iodide ions I- add diute Nitric acid followed by lead nitrate or silver nitrate soultion
 Pale Yellow
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Preparing insoluble salts
 THERE ARE 3 STAGES
 1.PRECIPITATE
 2.FILTER
 3.DRY
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1) Precipitate
 1) pour in the 2 soutions into a beaker or test tube then a precipitate will form.
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2)Filter put a folded piece of filter paper into a funnel and stick the funnel into a conical flask.
 then pour the contents into the middle of the paper, swill the beaker out with some distilled water and tip this into the filter paper- to make sure you get all the product from the paper.
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3) Dry
 leave the salt to dry
 then scrape it off from
 the filter paper


                        

                                                    
LOAD MORE
                                            

                

            

        

                
            
                
                    
                        Related Documents
                        
                            
                        

                    

                    
                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            OCR GCSE (9–1) Combined Science A (Gateway...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Topics - Oxford, Cambridge and RSA...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            GCSE (9-1) Combined Science A (Gateway) · Combined Science...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            OCR GCSE (9–1) Biology A (Gateway Science) J247 - Paper 2....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Gateway Science Suite - papers.xtremepape.rs€¦ · GCSE.....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            OCR GCSE (9–1) Combined Science A (Gateway Science)...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            09/06/2015 Living and Growing W Richards The Weald School...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            OCR A2 History - African American Whole OCR book

                                            
                                                
                                                    Category: 
                                                    Education
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            OCR GCSE (9-1) Chemistry A (Gateway Science) J248 ... · PDF...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            OCR GCSE (9–1) Biology A (Gateway Science) J247 - · PDF.....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Gateway Science Suite · GCSE Chemistry B Gateway Science.....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            OCR Level 1/2 GCSE (9 1) in Combined A Specification ·...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                            

                

            

        

            



    
        
            	Powered by Cupdf


            	Cookie Settings
	Privacy Policy
	Term Of Service
	About Us


        

    


    

    
    
    

    
    
    

    
    
        
    
    















