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	Topic
	Aim
	Skill

	I
	Mole Concept
	To determine the concentration of an acid
	MM

	II
	Redox Reactions
	To determine the concentration of a solution
	MM

	III
	Displacement Reactions
	To determine the order of reactivity of certain metals
	ORR / AI

	IV
	Energetics
	To determine the heat of neutralization
	MM / AI

	V
	Energetics
	To determine the heat of reaction
	AI

	VI
	Rates of Reaction
	To determine the effect of catalyst on the rate of reaction
	PD

	VII
	Rates of Reaction
	To determine the effect of concentration on the rate of reaction
	AI

	VIII
	Rates of Reaction
	To determine the order of a reaction
	AI

	IX
	Chemical Equilibrium
	To determine the equilibrium constant
	

	X
	Acid-Base Equilibria
	To determine the suitability of indicators
	AI

	XI
	Solubility Product
	To determine the solubility product of a sparingly soluble salt 
	PD

	XII
	Solubility Product
	To isolate ions by selective precipitation
	PD

	XIII
	Group VII
	To observe the reactions of halide ions
	ORR

	XIV
	Cations & Anions
	To observe the reactions of cations
	ORR

	XV
	Cations & Anions
	To observe the reactions of anions
	ORR

	XVI
	Cations & Anions
	To identify the ions present in unknowns
	PD / AI

	XVII
	Gravimetric Analysis 
	To identify the number of moles of water of crystallization in a hydrated salt
	AI


What is Planning and Designing ?

This is where the student design an experiment to test a hypothesis .

The student may carry out the experiment although this is not necessary .

What is a hypothesis ?

A hypothesis is a intelligent guess .

How do you come up with an hypothesis ?

The student is given a statement describing a situation or a problem . The student is 

asked to suggest an explanation for the situation or problem . The explanation or hypothesis must be a one sentence stated in a positive way .

e.g. You are given a colourless liquid which has a sour odour .

Hypothesis : The liquid is an acid .

What’s after the hypothesis ?

The student comes up with an aim . The aim must be to prove or determine something . It must be based on the hypothesis .

e.g. To identify an unknown liquid as an acid .

You then come up with an method to test the hypothesis .

How do you determine a method ?

The method must have three elements .

1. It must be simple and easy to carry out .

2. The results must be reproducible . that is every time it is carried out the same results are obtained .

3. The results must be clear and definite .

What to be considered in designing the experiment ?

There are in every experiments , factors . Factors affect the outcome of experiments .

Some factors cannot be changed and those which can are called variables .

Factors include :

Light

Temperature

Concentration

Surface area

Volume

Mass

Length

Time

More on Variables

Variables are of three types 

1. Controlled – not changed

2. Manipulated – changed by the experimenter

3. Responding – changes by the conditions of the experiment

E.g. If I was to react an acid with a metal . The acid will dissolve the metal . If I was to keep the concentration and amount of acid and metal constant and change the temperature the variable that respond would be the time ( the time taken for the metal to completely disappear ) .

In writing up a P&D experiment you must state all the variables and which are controlled , manipulated and responding . Only one variable may be manipulated at a time .

At times you may not change any variable in an experiment , this is called a control .

Types of Method

There are three formats in which we can do an P&D experiment .

1. You can do a Expected vs. Actual Format

You can set up a table as follows

	Test
	Expected
	Actual
	Inference

	Add a few drops of indicator
	The indicator will change to blue
	The indicator changed to red
	The substance is not an alkali

	
	
	
	


The test is the test which you will carry out . The Expected is what you would expect the results to be if your hypothesis is true . The Actual is what really occurred . The Inference is what you deduce by the actual results .

e.g.

2. You can do a Comparison Format 

You set up a table as follows

	Test
	Hydrochloric acid
	Liquid A
	Inference

	Add sodium carbonate
	effervescence occurred
	effervescence occurred
	A could be an acid

	Add blue litmus
	changed to red
	changed to red
	A could be an acid


You test a known substance and then the unknown an compare the results .

3. You can do a Normal Format

Just carry out the experiment and then refer to supporting material to draw conclusions .

What is next ?

If you are not required to carry it out you stop after method and just write your Discussion about the method you have chosen .

If you carry out the experiment the Discussion will not only include the method but the results as well . The conclusion will be whether the hypothesis is true or not .

Outline of P&D experiment

Title

Problem Statement

Hypothesis

Aim

Outline : Factors & Variables ; Which are controlled and manipulated ? Which will respond ?

Apparatus

Method

Results

Discussion : What led you to the hypothesis ? Why this method ? How did you control the variables ; 

Conclusion

Example 1

Title : Planning & Designing 4

Problem Statement : You are given a silver looking pebble and asked to determine what this substance might be .

Hypothesis : The substance is a metal

Aim : To identify an unknown as a metal

Outline : If the substance is a metal we have to look at the properties of metals and carry out tests for these properties . All the factors will remain constant and we will

Just perform different tests . 

Method :

Divide the substance into several small but equal pieces 

Add acid


- metals will effervesce

Place in a circuit

- metals will conduct an electric current

Discussion : The substance is silver in colour which is indicative of metals . 

Example 2

Title : Planning & Designing 5

Problem Statement : 

You are given a salt and asked if the salt will dissolve in water more at high temperatures .

Hypothesis : The salt will dissolve more at room temperature .

Aim : To determine the solubility of a salt at different temperatures .

Outline :

The factors to be considered are ; the amount of salt , the volume of water , he temperature , the time taken to dissolve , 

We control the volume of water , amount of salt and time to dissolve .  We manipulate the temperature . The amount of salt that remains undissolved is responding .

Method :

Weigh out four equal amounts of the salt . Measure out four equal volumes of water . Prepare the water to the following temperatures , 0 degrees Celsius ( use ice ) , room temp 30 degrees Celsius , 60 degrees Celsius ( warm slightly ) and 90 degrees Celsius 

( boil ) .

Place the salt in each container of water and stir for 20 seconds . Immediately pour the solution through a filter paper . Allow the residue to dry and reweigh .  The one with the highest mass was most insoluble .

Discussion : The substance is silver in colour which is indicative of metals .

SCHEDULED EXPERIMENTS

Experiment I
Quantitative Analysis 1 : Acid / Alkali

Sulphuric acid vs. Sodium Hydroxide

Aim : To determine the concentration of sulphuric acid

Directions : You are given a solution of 4g/L sodium hydroxide solution . Titrate against the sulphuric acid using screened methyl orange as the indicator . Do a minimum of three titrations .

Skill Assessed 

Manipulation and Measurement

Use of the pipette

Point below surface at liquid

1 mk

Meniscus at the mark


1 mk

Proper draining



1 mk

Use of the burette

Filling and Adjusting Volume

1 mk

Reading burette



2 mks

Removing without funnel


1 mk

Swirling flask




1 mk

Manipulating drops



1 mk

Results

Precision of Readings


2 mks

Accuracy of Readings


1 mk

Experiment II
Quantitative Analysis 2 : Redox Titration

Aim : To determine the formula of sodium thiosulphate crystals by redox titration

Directions : You are given a solution of 0.01 molar potassium iodate pipette 25 ml into a conical flask and ( using a measuring cylinder )add 10 ml of the 0.2 molar potassium iodide and 10 ml of the 1 molar sulphuric acid . Swirl to mix . Titrate against the thiosulphate solution until a yellow-orange ( straw ) colour is obtained . Add four drops of the starch solution and continue titrating until the blue colour just disappears .

Repeat for at least two more efforts .

Skill Assessed 

Manipulation and Measurement

Use of the pipette

Point below surface at liquid

1 mk

Meniscus at the mark


1 mk

Proper draining



1 mk

Use of the burette

Filling and Adjusting Volume

1 mk

Reading burette



2 mks

Removing without funnel


1 mk

Swirling flask




1 mk

Manipulating drops



1 mk

Precision of Readings


2 mks

Accuracy of Readings


1 mk

Experiment III
REDOX 1 : Metal Displacement

CRITERIA : Observation

Directions :

Obtain 4 metals . Copper , Magnesium , Calcium and Zinc Prepare aqueous solutions of the nitrates of the metals . Half fill 3 boiling tubes with each of the four solutions i.e. 12 tubes in total . Place small amounts of each metal in a solution other than its own .

Leave overnight . Observe the next day .

MARK SCHEME

SBA CRITERIA : OBSERVATION , RECORDING AND REPORTING

Correct Observations

6 mks

Equations



4 mks

Table




2 mks

Experiment IV
Enthalpy Determination 1

Aim : To calculate a Heat of Neutralization

Directions : Measure out 50 ml of the 0.1 molar sodium hydroxide solution into a Styrofoam cup and record its temperature . Quickly add 50 ml of a 0.1 molar solution of hydrochloric acid . Swirl to mix thoroughly while recording the temperature . Write down the maximum temperature increase .

Discussion :

Taking the volume of solution to be 100 ml , the density as 1 g/ml and the specific heat

capacity to be 4.2 J /g / K calculate the heat of neutralization for the reaction .

Discussion must include any assumptions made , sources of error , efforts to reduce the sources of error , definition of heat of neutralization , appropriateness of method , theoretical value , reasons for difference between theoretical and experimental value .

Skill Assessed 

Manipulation and Measurement

Use of the thermometer


3 mks
Use of the measuring cylinder

3 mks
Manipulation of cup



3 mks
Accuracy of Readings


1 mk

Results




2 mks

Experiment V
Enthalpy Determination 2

Aim : To calculate a Heat of Reaction

Directions : Measure out 50 ml of the 1 molar sulphuric acid into a Styrofoam cup and record its temperature . Quickly add between 0.5 and 0.6 grammes of a strip of magnesium metal . Swirl  to mix thoroughly while recording the temperature . Write down the maximum temperature increase .

Discussion :

Taking the volume of solution to be 50 ml , the density as 1 g/ml and the specific heat capacity to be 4.2 J /g / K calculate the heat of reaction for the reaction .

Discussion must include any assumptions made , sources of error , efforts to reduce the sources of error , definition of heat of neutralization , appropriateness of method , theoretical value , reasons for difference between theoretical and experimental value , limiting reagent .

DISCUSSION MUST BE IN A LOGICAL ORDER , MARKS WILL BE DEDUCTED FOR LACK OF 

CLARITY IN EXPRESSION AND FLUENCY OF THOUGHT

Skill Assessed : Analysis and Interpretation

Calculation
of Heat


3 mks

Calculation of limiting reagent

2 mks

Discussion on the pts 





concept of limiting reagent


2 mks

assumptions made 



3 mks

sources of error




2 mks

efforts to reduce the sources of error

2 mks

definition of heat of neutralization


1 mk

comment on appropriateness of method

2 mks

theoretical value




1 mk

reasons for difference between theoretical and experimental value 


2 mks

Total = 20 mks

Experiment VI
Aim : To determine the effect of a catalyst on the rate of reaction .

Instructions :

Write an hypothesis on the effect of a catalyst on the rate of reaction . Design an experiment to test your hypothesis . Clearly indicate all variables in the experiment , which variables you are manipulating and controlling and which is responding . Indicate the readings you would expect .

Give a brief outline of your theory .

Experiment will be written up as :

Hypothesis :

Aim :

Apparatus :

Method :

Expected Results :

Discussion :

THIS EXPERIMENT WILL NOT BE DONE !!!

SKILL ASSESSED : PLANNING & DESIGNING

MARK SCHEME

Statement of Hypothesis


2 mks

Aim





1 mk

Apparatus & Material


3 mks

Method




4 mks


Logical sequence


Language


Steps


Tense

Variables




2 mks

Data





3 mks


All data


Missing 1 essential


Missing 2 or more essential

Predicted Results



2mks

Limitations / Assumptions / 

3 mks

Sources of Errors

Experiment VII
Aim
: To observe the effect of concentration on the rate of reaction .

Apparatus : 

hydrochloric acid , sodium thiosulphate , water , 250 ml beaker , 2 measuring 

cylinders , stop watch , filter paper , marker

Directions :

Mark a cross X on the filter paper . Measure out 40 ml of thiosulphate into the beaker and place it on the filter paper above the cross . Add 20 ml of the acid . Immediately start the watch . ( Use separate measuring cylinders ) . 

Looking from above time how long it takes to completely obscure the cross . Rinse the beaker and repeat with 40 ml of the thiosulphate and the following volumes :

2) 20ml acid + 10 ml water

3) 20ml acid + 20 ml water

4) 20ml acid + 30 ml water

5) 20ml acid + 60 ml water

Questions  : 

Draw a graph of the results .







3 mks
What property are you measuring ?






1 mk
What variable is changing which allows you to measure this property ?

1 mk
How does the concentration affect the rate of the reaction ?



1 mk
Is there another method that could be used to determine the effect of the 

concentration on the rate ?








2 mks
If you plot a graph of conc. vs. 1/time what would that determine ?


1 mk
Can you determine the order of the reaction with respect to the acid ?

1 mk
Why can you not determine the order with respect to the thiosulphate and 
how could you do so ?








2 mks
Experiment VIII
Data Analysis Lab

Aim : To determine the order of a reaction and the rate constant in a single species reaction

For the experimental data 

	Time (mins )
	Concentration of reactant (M)

	0
	0.819

	2
	0.619

	4
	0.468

	6
	0.353

	8
	0.267

	10
	0.202

	15
	0.100

	20
	0.050


i) Plot a graph of the data




4 mks

ii) Determine the order of the reaction



2 mks

iii) Calculate the rate constant , k




2 mks

iv) Using k find the time for the concentration to drop to a quarter (¼ ) of the original concentration






2 mks

WRITE UP







2 mks

Experiment IX

Aim : To determine the equilibrium constant
Experiment X
Indicators

Aim : To calculate the concentration of a solution of ethanoic acid

Directions : Pipette out 25 ml of the 0.1 molar sodium hydroxide given . Titrate against the ethanoic acid solution given using each of the following indicators once .

Screened methyl orange , methyl red and phenolphthalein .

Results : Using the value for each indicator calculate the concentration of the acid .

Skill Assessed 

Analysis and Interpretation
Readings




3 mks

Calculations




3 mks

Discussion to suitability of indicator
5 mks
Accurate concentration


1 mk
Experiment XI
Aim : To determine the solubility product of a salt

Given solutions of soluble salts design a experiment to determine the solubility product of a salt . Clearly indicate all factors which must be taken into account . Of importance is the value of the solubility product .

Experiment will be written up as :

Aim :

Apparatus :

Method :

Expected Results :

Discussion :

THIS EXPERIMENT WILL NOT BE DONE !!!

SKILL ASSESSED : PLANNING & DESIGNING

MARK SCHEME

Statement of Hypothesis


2 mks

Aim





1 mk

Apparatus & Material


3 mks

Method




4 mks


Logical sequence


Language


Steps


Tense

Variables




2 mks

Data





3 mks


All data


Missing 1 essential


Missing 2 or more essential

Predicted Results



2mks

Limitations / Assumptions / 

3 mks

Sources of Errors

Experiment XII
Problem Statement :

You are given a sample of FA3 which contains the cations Cu 2+ , Pb 2+ and Fe 3+ 

along with nitric acid , hydrochloric acid , sulphuric acid , aqueous ammonia and sodium hydroxide . Design an experiment for obtaining reasonably pure samples of the hydroxide of each of the cations present .

Expected observations are to be clearly stated .

Criteria    : PLANNING & DESIGNING ;

MARK SCHEME

Statement of Hypothesis


2 mks

Aim





1 mk

Apparatus & Material


3 mks

Method




4 mks


Logical sequence


Language


Steps


Tense

Variables




2 mks

Data





3 mks


All data


Missing 1 essential


Missing 2 or more essential

Predicted Results



2mks

Limitations / Assumptions / 

3 mks

Sources of Errors

Experiment XIII
Aim : To observe the reactions of the halide ions

Directions : Place small amounts of sodium/potassium chloride , bromide , iodide in three separate test tubes . Add an equal volume of concentrated sulphuric acid . Observe . Test any effervescence with moist litmus paper .

Repeat (with fresh solutions) using silver nitrate , observe add aqueous ammonia and observe .

Observations :

SBA CRITERIA : OBSERVATION , RECORDING AND REPORTING

Correct Observations

12 mks

Equations



6 mks

Table




2 mks

Experiment XIV
Aim: To observe the reactions of cations

Directions :

Add a small amount of each of the following cations in solution to test tubes

And perform the following tests individually :

a) add two drops of sodium hydroxide , observe then add excess and observe

b) add two drops of aqueous ammonia , observe then add excess and observe
c) add three drops of sodium carbonate

Mg 2+ , Al 3+ , Ca 2+ , Cr 3+ , Mn 2+ , Fe 2+ , Fe 3+ , Cu 2+ ,

Zn 2+ , Ba 2+ , Pb 2+ , NH4 +

Write ionic equations for all rxns. 

SBA CRITERIA : OBSERVATION , RECORDING AND REPORTING

Correct Observations

12 mks

Equations



10 mks

Table




2 mks

Experiment XV
Aim: To observe the reactions of anions

Directions :

Place a small amount of the following aqueous anions into individual test tubes 

Carbonate , nitrate , sulphate , sulphite , chromate VI , chloride , bromide ,

Iodide 

perform the following tests 

a) add dilute hydrochloric acid

b) conc. Sulphuric acid

c) lead 2+

d) silver nitrate followed by aqueous ammonia

e) barium chloride 

Observations :

Write ionic equations for any reactions 

SBA CRITERIA : OBSERVATION , RECORDING AND REPORTING

Correct Observations

12 mks

Equations



6 mks

Table




2 mks

Experiment XVI
Aim :To determine the identity of unknown solutions

Your are given two solutions :

AB1 which has one cation and one anion

AB2 which has two cations and one anion

Using your previous knowledge carry out tests and hence identify AB1 and AB2

SBA SKILL ASSESSED : ANALYSIS AND INTERPRETATION

Method



4 mks

Inferences



12mks

Equations



3 mks

Correct Determination

5 mks

Experiment XVII
Gravimetric Analysis

Aim : To determine the number of moles of water of crystallization in hydrated

magnesium sulphate .

Directions : Weigh a crucible and add between 7.5 and 8.0 grams of the hydrated 

magnesium sulphate . Heat the crucible and contents in an oven for 2 hours . Remove and allow to cool in a desiccator . Reweigh . Repeat the heating / cooling / reweighing until the mass is constant .

Questions

Why was the crucible and content weighed to constant mass ?

Why was the crucible allowed top cool in the desiccator ?

SKILL ASSESSED : ANALYSIS & INTERPRETATION

Discussion of Questions

3 mks

Results



1 mk

Calculations



4 mks

Answer



2 mks

Common Laboratory Tests
This is a list of some qualitative laboratory tests that can be used to identify unknowns in lab. These are simple tests leading to the identification of a few anions and cations and some common gases. Also included here is flame test information for selected cations.

	Tests for Anions

	Anion
	Symbol
	Test 
	Results 

	Bromide
	Br- 
	Add silver nitrate solution to a solution of substance in dilute nitric acid
	Cream precipitate, dissolves slightly in ammonia solution.

	Carbonate
	CO32- 
	a)Add dilute hydrochloric acid to the substance.

b)Add drop of phenolphthalein to a solution of substance.
	Carbon dioxide gas is given off.


Turns bright pink (HCO3 turns light pink).

	Chloride
	Cl- 
	Add silver nitrate to a solution of substance in dilute nitric acid.
	Thick white precipitate dissolves in ammonia solution.

	Hydrogen-
carbonate
	HCO32- 
	a)Add dilute hydrochloric acid to the substance.

b)Add drop of phenolphthalein to a solution of substance.
	Carbon dioxide gas is given off.


Turns light pink (CO32- turns bright pink).

	Iodide
	I- 
	Add silver nitrate to a solution of substance in dilute nitric acid.
	Pale yellow precipitate, does not dissolve in ammonia solution.

	Nitrate
	NO3- 
	Add iron(II) sulfate solution followed by concentrated sulfuric acid to the solution
	Brown ring forms at the junction of the two liquids.

	Sulfate
	SO42- 
	Add solution of barium chloride to the solution.
	White precipitate, does not dissolve in dilute hydrochloric acid.

	Sulfite
	SO32- 
	Add solution of barium chloride to the solution.
	White precipitate, does dissolve in dilute hydrochloric acid.

	Sulfide
	S2- 
	Add lead(II) ethanoate solution to the solution.
	Black precipitate


 

	Tests for Cations

	Cation
	Symbol
	Test 
	Results 

	Aluminum
	Al3+ 
	a)Add dilute sodium hydroxide solution to a solution of the substance.

 b)Add dilute ammonia solution to a solution of the substance.
	White precipitate that dissolves as more sodium hydroxide solution is added.


White precipitate that does not dissolve as more ammonia solution is added.

	Ammonium
	NH4+ 
	Add sodium hydroxide solution to a solution of the substance and gently heat.
	Ammonia gas is given off.

	Calcium
	Ca2+ 
	Add dilute sulfuric acid to a solution of the substance
	White precipitate formed.

	Copper (II)
	Cu2+ 
	a)Add dilute sodium hydroxide solution to a solution of the substance.

b)Add dilute ammonia solution to a solution of the substance.
	Pale blue precipitate that  does not dissolve as more sodium hydroxide is added.

Pale blue precipitate, changing to deep blue solution as more ammonia is added.

	Iron(II)
	Fe2+ 
	a)Add dilute sodium hydroxide solution to a solution of the substance.

b)Add dilute ammonia solution to a solution of the substance.
	Pale green precipitate formed.


Pale green precipitate formed.

	Iron(III)
	Fe3+ 
	a)Add dilute sodium hydroxide solution to a solution of the substance.

b)Add dilute ammonia solution to a solution of the substance.
	Red-brown precipitate formed.


Red-brown precipitate formed.

	Lead(II)
	Pb2+ 
	a)Add dilute sodium hydroxide solution to a solution of the substance.

b)Add dilute ammonia solution to a solution of the substance.
	White precipitate, that does dissolve as more sodium hydroxide is added.

White precipitate that does not dissolve as more ammonia is added.

	Magnesium
	Mg2+ 
	a)Add dilute sodium hydroxide solution to a solution of the substance.


b)Add dilute ammonia solution to a solution of the substance.
	White precipitate, that does not dissolve as more sodium hydroxide is added.

White precipitate that does not dissolve as more ammonia is added.

	Zinc
	Zn2+ 
	a)Add dilute sodium hydroxide solution to a solution of the substance.

b)Add dilute ammonia solution to a solution of the substance.
	White precipitate, that dissolve as more sodium hydroxide is added.

White precipitate that dissolve as more ammonia is added.

	
	
	
	


	Flame Tests

	Metal
	Symbol
	Flame Color 

	Barium
	Ba 
	Yellow-green 

	Calcium
	Ca 
	Red 

	Copper
	Cu 
	Green 

	Lead
	Pb 
	Blue 

	Lithium
	Li 
	Pink 

	Potassium
	K 
	Lilac 

	Sodium
	Na 
	Orange 


 

	Tests to identify gases

	Gas
	Symbol
	Test 
	Results 

	Carbon dioxide
	CO2 
	bubble gas through limewater (calcium hydroxide solution)
	Turns limewater cloudy.

	Hydrogen
	H2 
	Put a lighted splint into a sample of the gas.
	Burns with a "popping" sound

	Oxygen
	O2 
	Put a glowing splint into a sample of the gas.
	Splint relights.
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Experiment I

Skill Assessed Manipulation and Measurement

Use of the pipette

Point below surface at liquid

1 mk

Meniscus at the mark


1 mk

Proper draining



1 mk

Use of the burette

Filling and Adjusting Volume

1 mk

Reading burette



2 mks

Removing without funnel

1 mk

Swirling flask



1 mk

Manipulating drops


1 mk

Results

Precision of Readings


2 mks

Accuracy of Readings


1 mk

Experiment II

Skill Assessed Manipulation and Measurement

Use of the pipette

Point below surface at liquid

1 mk

Meniscus at the mark


1 mk

Proper draining



1 mk

Use of the burette

Filling and Adjusting Volume

1 mk

Reading burette



2 mks

Removing without funnel

1 mk

Swirling flask



1 mk

Manipulating drops


1 mk

Precision of Readings


2 mks

Accuracy of Readings


1 mk

Experiment III

REDOX 1 : Metal Displacement

SBA Criteria : Observation , Recording And Reporting

Correct Observations


6 mks

Equations



4 mks

Table




2 mks

Experiment IV

Skill Assessed 

Manipulation and Measurement

Use of the thermometer


3 mks

Use of the measuring cylinder

3 mks

Manipulation of cup


3 mks

Accuracy of Readings


1 mk

Results




2 mks

Experiment V

Skill Assessed : Analysis and Interpretation

Calculation
of Heat


3 mks

Calculation of limiting reagent

2 mks

Discussion on the pts 





concept of limiting reagent

2 mks

assumptions made 


3 mks

sources of error



2 mks

efforts to reduce the sources of error
2 mks

definition of heat of neutralization
1 mk

comment on appropriateness of method
2 mks

theoretical value


1 mk

reasons for difference between theoretical and experimental value 


2 mks

Total = 20 mks

Experiment VI

Skill Assessed : Planning & Designing

MARK SCHEME

Statement of Hypothesis

2 mks

Aim




1 mk

Apparatus & Material


3 mks

Method




4 mks


Logical sequence


Language


Steps


Tense

Variables



2 mks

Data




3 mks


All data


Missing 1 essential


Missing 2 or more essential

Predicted Results


2 mks

Limitations / Assumptions / 

3 mks

Sources of Errors

Experiment VII

Analysis & Interpretation
Questions  : 

Draw a graph of the results .







3 mks

What property are you measuring ?






1 mk

What variable is changing which allows you to measure this property ?


1 mk

How does the concentration affect the rate of the reaction ?



1 mk

Is there another method that could be used to determine the effect of the 

concentration on the rate ?

2 mks

If you plot a graph of conc. vs. 1/time what would that determine ?


1 mk

Can you determine the order of the reaction with respect to the acid ?


1 mk

Why can you not determine the order with respect to the thiosulphate and how could you do so ?





2 mks

Experiment VIII

Data Analysis Lab

Plot a graph of the data


4 mks
Determine the order of the reaction
2 mks Calculate the rate constant , k

2 mks
Using k find the time for the concentration to drop to a quarter (¼ ) of the original concentration





2 mks

Write up



2 mks
Experiment X

Skill Assessed 

Analysis and Interpretation

Readings



3 mks

Calculations



3 mks

Discussion to suitability of indicator
5 mks

Accurate concentration


1 mk

Experiment XI

Aim : To determine the solubility product of a salt

Skill Assessed : Planning & Designing

MARK SCHEME

Statement of Hypothesis

2 mks

Aim




1 mk

Apparatus & Material


3 mks

Method




4 mks


Logical sequence


Language


Steps


Tense

Variables



2 mks

Data




3 mks


All data


Missing 1 essential


Missing 2 or more essential

Predicted Results


2mks

Limitations / Assumptions / 

3 mks

Sources of Errors

Experiment XII

Criteria    : Planning & Designing ;

MARK SCHEME

Statement of Hypothesis

2 mks

Aim




1 mk

Apparatus & Material


3 mks

Method




4 mks


Logical sequence


Language


Steps


Tense

Variables



2 mks

Data




3 mks


All data


Missing 1 essential


Missing 2 or more essential

Predicted Results


2mks

Limitations / Assumptions / 

3 mks

Sources of Errors
Experiment XIII

SBA Criteria : Observation , Recording And Reporting

Correct Observations

12 mks

Equations


6 mks

Table



2 mks

Experiment XIV

SBA Criteria : Observation , Recording And Reporting

Correct Observations

12 mks

Equations


10 mks

Table



2 mks

Experiment XV

SBA Criteria : Observation , Recording And Reporting

Correct Observations

12 mks

Equations


6 mks

Table



2 mks

Experiment XVI

SBA Skill Assessed : Analysis And Interpretation

Method



4 mks

Inferences


12mks

Equations


3 mks

Correct Determination

5 mks

Experiment XVII

Gravimetric Analysis

Questions

Why was the crucible and content weighed to constant mass ?

Why was the crucible allowed top cool in the desiccator ?

Skill Assessed : Analysis & Interpretation

Discussion of Questions

3 mks

Results



1 mk

Calculations


4 mks

Answer



2 mks
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