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SKILLS ASSESSED .
1. Manipulation and Measurement

· the student is assessed as to how he/she handles the apparatus and the accuracy of the readings

2. Observation , Recording and Reporting

· the student is assessed as to the accuracy of the observations and the presentation of the observations in a suitable format usual tabular

3. Planning and Designing

· the students are assessed as to their ability to formulate an hypothesis and design a suitable method to test that hypothesis

4. Analysis and Interpretation

· the students are assessed as to their ability to write reasonable conclusions about the experiment they have done . Their ability to interpret data , draw graphs of data and arrive at logical explanations is assessed .

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 .

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

Predicted Results




2mks

Limitations / Assumptions / Sources of Errors
3 mks

Expt. I

Title
: SEPARATING MIXTURES 

Aim
: To separate a mixture of sand and salt .

Directions : 

Place two spatula measures of the sand-salt mixture in a beaker  and add 50 ml of water . Stir thoroughly . Fold the filter paper into a cone and place inside the funnel . Moisten the paper so that it sticks to the side of the funnel . Carefully add the suspension and allow all the liquid to pass through . Rinse the residue with some more water . Remove the paper , unfold and spread out to allow the residue to dry . Place the filtrate over a flame and heat until a small volume of filtrate is left . Place this in the evaporating dish and heat over a water bath until only salt crystals are left . 

Discussion   : 

What are the processes involved in the separation ?

Why is the salt crystallized using a water bath ?

Why was the residue washed before removing ?

Are there any other method(s) that could be used to separate the sand and salt ?

Criteria    : MANIPULATION 

a) filtering : 

folding the paper correctly , not over pouring during the process , appearance of filtrate 

b) using the measuring cylinder : 

keeping the cylinder on a flat surface , reading at eye level reading the bottom of the meniscus

c) using the Bunsen : 

closing the air hole during lighting , lighting the match before turning on the gas , adjustment of flame during use 

d) evaporating 

control of the process , not allowing total dryness

Expt. II

Title
: SEPARATING MIXTURES 2  
Aim
: To separate the components in a dye .

Directions :

Cut a filter paper into a rectangular strip . Mark a line with pencil 1.5 cm from one edge . On one side of that line place a drop of screened methyl orange indicator . On the other side a drop of methyl orange indicator . Hold the filter paper upright in a small beaker with water ( the depth of water must be 1 cm ) . Allow the water to move up the filter paper to an appropriate level . Remove and allow the filter paper to dry .

The sample will be attached in the notebook

Discussion :

What is this process called ?

What was the purpose of the water ?

Which component moved the furthest and why ?

What are the similarities and difference between both dyes ?

Expt. III

Title
: MEASURING TEMPERATURE

Aim
: To measure the temperature of chemical reactions
Apparatus :

distilled water , tap water , solution q , dil. hydrochloric acid , aqueous ammonia , thermometer , glass beakers , measuring cylinder

Directions : Measure out 25 ml of hydrochloric acid into a glass beaker and record the temperature . Quickly add 25 ml of the aqueous ammonia and observe the maximum temperature reached . Allow tap water , solution q to boil and record their boiling points . Using the ice determine the freezing point of water .

Questions  : 

During the recording of the boiling point of the liquids the thermometer was not allowed to touch the walls of the beaker . Why? 

How did you determine the boiling point using the thermometer ?

Give the precautions you have taken when using the thermometer .

Criteria    : MANIPULATION

using the measuring cylinder- keeping it on a level surface ; reading the meniscus at eye level ; 2 pts.

using the Bunsen- correct lighting procedures ; correct operating procedures ; 2 pts
  


using the thermometer- ( a pt. subtracted for each of the following ) . 

stirring with thermometer ; touching the walls of beaker with the thermometer ; not immersing the bulb completely in solution ; waving the thermometer around to cool it ; playing with the thermometer : 6pts

Total = 10 pts.

Expt. IV

Title
: REACTION OF ACIDS

Aim
: To observe the reactions of acids .

Apparatus : 

test tubes , dilute sulphuric acid , dilute hydrochloric acid , sodium carbonate powder, 

zinc powder , magnesium ribbon , blue and red litmus paper , 

Directions : Place the following into numbered test tubes .

# 1 and #2

sodium carbonate

#3 and #4

magnesium metal

#5 and #6

zinc metal

#7 and #8

blue and red litmus paper (both in each)

Add the sulphuric acid to the odd numbered tubes and the hydrochloric 

acid to the even numbered tubes . Observe and record the reactions .

Criteria    : OBSERVATION AND RECORDING



Correct observations - 
6pts



Presentation of results - 
4pts

TOTAL= 10 pts

Expt. V

Title
: ACID-CARBONATE REACTION

Aim
: To observe the reaction between an acid and a carbonate .


Apparatus : 

Test tubes , sodium carbonate , sulphuric acid , calcium hydroxide solution , delivery tube and bung ,

Directions :

Into a test tube add 5 ml of aqueous sodium carbonate or one heaped spatula of the anhydrous salt . In another tube add the calcium hydroxide to a depth of 1 cm . Place the end of the delivery tube in the hydroxide solution . Add 5 ml of the acid to the carbonate and bung the tube immediately . Observe the reactions in both test tubes until no more changes occur . 

Questions  :

How do you account for the changes occurring in both test tubes ?

Use relevant equations including state symbols to show all the reactions occurring.

Criteria    : OBSERVATION AND RECORDING 

Marking : Observation , Report and Recording

Effervescence in tube 1 when acid was added

1 mk

Use of the term effervescence instead of fizzing etc.
1 mk

Bubbles appearing in tube 2




1 mk

White suspension in tube 2




1 mk

After a while suspension in tube 2 disappears

2 mk

Explanation of changes




2 mks

Correct equations





2 mks

Expt. VI

Title
: INDICATORS

Aim
: To observe the actions of indicators

Apparatus : 

Test tubes , hydrochloric acid , sodium hydroxide , water , sodium carbonate solution , litmus paper , screened methyl orange , phenolphthalein , methyl orange , bromothymol blue , methyl red 

Directions : 

Into four test tubes , add the acid , alkali , carbonate and water respectively . To each add a piece of red and blue litmus paper and observe the changes . Replace the contents of the tube and repeat with each indicator , washing and replacing after each . Write your results in an appropriate table .

Criteria    : OBSERVATION AND RECORDING

Observation : 5 mks ,1/2 mark deducted for each incorrect observation .

Recording : 5 mks for correct and appropriate tabulation

Expt. VII

Title
: IDENTIFYING SUBSTANCES

Aim
: To identify unknowns based on their reactions .

Directions : You are given three solutions ; A , B , C , D which are an acid , alkali , carbonate and water though not necessarily in that order . Devise a simple procedure which can conclusively identify each . You will be required to test your method in the lab .

Criteria    : PLANNING & DESIGNING ; ANALYSIS AND INTERPETATION

Planning and Designing 20 mks

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

Predicted Results




2mks

Limitations / Assumptions / Sources of Errors
3 mks

Analysis and Interpretation


Explanation of Results


5 mks

Identification of Substances

5 mks

Expt. VIII

Title
: IDENTIFYING SUBSTANCES 2

Aim
: To identify the pH nature of vinegar and bleach .

Directions : You are to design an experiment to identify vinegar and bleach as either an acid or an alkali . Carry the bleach and vinegar from home . Devise a simple procedure which can conclusively identify each . You will be required to test your method in the lab .

Criteria    : PLANNING & DESIGNING ; 

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

Predicted Results




2mks

Limitations / Assumptions / Sources of Errors
3 mks

Expt. IX

Title
: RATES OF REACTION I

Aim
: To observe the effect of the surface area on the rate of reaction .

Apparatus : 

1M sulphuric acid , magnesium ribbon , water , boiling tubes , measuring cylinder , stop watch , 

Directions : 

Take a 12 cm strip of Magnesium and divide it into 3 equal pieces . Keep the first piece intact   . Divide the second into two equal pieces and the third into four pieces . To three boiling tubes add 40 ml of acid . Then add to each respectively the strips of magnesium . Record the length of time taken for the magnesium to completely disappear .

Questions  : 

Draw a graph of the results .

How does the surface area affect the rate of the reaction ?

Is there another method that could be used to determine the effect of the surface area on the rate ?

Criteria    : ANALYSIS AND INTERPRETATION

Explanations - 
7 mks

Graph - 
3 mks

Expt. X

Title
: RATES OF REACTION II

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

Apparatus : 

0.5M hydrochloric acid , 16gdm-3 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 20 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 20 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 .

What property are you measuring ?

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

How does the concentration affect the rate of the reaction ?

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

concentration on the rate ?

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

Criteria    : ANALYSIS AND INTERPRETATION

Explanations - 
5 mks

Conclusion - 
2 mks

Graph - 
3 mks

Expt. XI


Title
: RATES OF REACTION III


Aim
: To observe the effect of temperature on the rate of reaction

Apparatus : 

1M sulphuric acid , magnesium ribbon , water , test tubes , beaker , Bunsen burner , tripod stand , thermometer , stop watch

Directions : 

Cut a strip of magnesium into 2 cm strips . To six test tubes add 30 ml of acid . Heat the beaker of water to boiling and as it cools to room temperature add a tube of acid at various temperature ranges . When the tube is added measure the temperature of the acid not the water bath . At the desired temperature range add a strip of magnesium and start a watch .

Record the time taken for the magnesium to completely disappear . 

The temperature range should be : 90 , 75 , 60 , 45 , 35 , room temp.

Questions  : 

How does temperature affect the rate of reaction ? Please give a suitable explanation based on the results you have obtained from the experiment. 

Plot a graph of the results .

From the graph estimate the time it would take to complete the rate of reaction at 80 , 66 , 50 degrees .

Using suitable values calculate the average rate of reaction .

Criteria    : ANALYSIS AND INTERPRETATION

Discussion of Results 

- 5 mks

Graph 



- 4 mks

Calculation of the Rate 
- 1 mk

Expt. XII

Title
: PREPARING SALTS

Aim
: To prepare soluble and insoluble salts .

Apparatus :

beakers , funnel , filter paper , measuring cylinder , stirring rod , balance , Bunsen burner , tripod ,

wire gauze , distilled water , dil. sulphuric acid , barium chloride solution , iron filings , 

Directions : 

1) In a 250 ml beaker mix 50 ml dilute sulphuric acid and 50 ml barium chloride solution . Stir thoroughly and leave on bench for half an hour . Decide on a most appropriate method for separating the upper aqueous layer from the lower sedimentary layer .

2) In another beaker add 50 ml dilute sulphuric acid to 5g iron filings, stir until rate of effervescence is small . DO NOT BREATHE IN THE FUMES . Filter into a small beaker and wash the residue with distilled water . Prepare the crystals by the evaporation method .

Questions  : 

Write equations including state symbols for both reactions .

Why would the evaporation method be unsuitable for purifying the barium sulphate ?

Expt. XIII

Title
: QUANTITATIVE ANALYSIS I

Aim
: To determine the concentration of an acid .

Apparatus : 

burette , pipette , conical flasks , funnel , hydrochloric acid , sodium hydroxide solution , screened methyl orange , 

Directions : 

You are provided with a solution of 6 g/L sodium hydroxide solution and a solution of hydrochloric acid . Determine by titration the molar concentration of the acid . Fill the 25 ml pipette with the sodium hydroxide solution . Empty into a conical flask and add a few drops of the indicator . Add acid to the burette to an appropriate mark . Add acid to the flask while swirling until you obtain a faint purple colour . Repeat for three titrations minimum or until you obtain two readings that do not differ by more than 0.1 ml .

Questions  : 

What was the molarity of the alkali ?

What was the volume of alkali used ?

What was the number of moles of alkali used ?

What was the volume of acid required to neutralize the volume of alkali ?

What was the number of moles of acid used ?

What was the molar concentration of the acid ?

Skilled 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

Using without removing 

1 mk

Swirling flask



1 mk

Manipulating drops


1 mk

Results

Precision of Readings


2 mks

Accuracy of Readings


1 mk

Expt. XIV

Title
: QUANTITATIVE ANALYSIS II

Aim
: To neutralize an alkaline solution

Apparatus : 

0.1M sulphuric acid , sodium hydroxide , screened methyl orange , burette , pipette , conical flasks , retort stand , funnel , beakers ,

Directions : 

Fill the burette to an appropriate level with the acid making sure the tip is filled . Pipette 25 ml of the alkali into the conical flask and add 3 drops of the indicator . While swirling the flask add acid from the burette slowly until a faint purple colour is observed . Repeat the procedure three times to get two results that do not differ by more than 0.1 ml .

Questions  :

What was the volume of acid required to neutralize 25 ml of the alkali?

What was the number of moles of acid present in the neutralization volume?

What was the volume of alkali used?

What was the number of moles of alkali used?

What was the molar concentration of the alkali?

Skilled 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

Using without removing 

1 mk

Swirling flask



1 mk

Manipulating drops


1 mk

Results

Precision of Readings


2 mks

Accuracy of Readings


1 mk

Expt. XV

Title
: ELECTROLYSIS 1

Aim
: To observe the process of electrolysis

Apparatus : 

wires , 9 V battery , bulb , paper clips , watch glasses , solutions : sodium chloride , 2M sulphuric acid , water , benzene , ethanol , silver nitrate , soln. x , copper sulphate

Directions : 

Set up a circuit using the paper clips as electrodes . Carefully note the positive and negative poles . Using various chemical substances test to see if a current is conducted . Also observe the electrodes for bubbles , deposits and any other change in the intensity of the light bulb . Tabulate your observation and draw reasonable conclusions about the nature of the chemical substances and their ability to conduct a current .

Criteria    : OBSERVATION AND RECORDING ; 

20 mks for accuracy of observation .

re : light bulb , bubbles at electrodes , change in solution ,

ANALYSIS & INTERPRETATION

discussion as to the nature of solutions
16 mks

i.e. ionic or covalent , electrolyte or non-electrolyte , strong or weak , 

electrode equations 



4 mks

Expt. XVI

Title
: ELECTROLYSIS II

Aim
: To determine how concentration affects electrolysis .

Apparatus : 

wires , 9 V battery , bulb , paper clips , 2M sulphuric acid , distilled water ,

How does concentration affect electrolysis ?

Using your answer to above , formulate an hypothesis .

Design an experiment to test your hypothesis .

Carry out the experiment and discuss your results .

Criteria    : PLANNING & DESIGNING

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

Predicted Results




2mks

Limitations / Assumptions / Sources of Errors
3 mks

Criteria    : ANALYSIS AND INTERPETATION

Discussion of Results 

5 mks

Conclusion


3 mks

Expt. XVII

Title
: REDOX REACTION I

Aim
: To observe the changes that occur in Redox reactions

Apparatus : 

test tubes , rack , acidified potassium manganate VII , iron(II)solution , iron(III) solution , acidified potassium dichromate , acidified potassium iodide , potassium iodate solution , ethanol , aqueous iodine , sodium thiosulphate solution , 

Directions : 

Place each of the following reagents in test tubes and observe any colour changes that occur . (please note that a colour change includes the original colour e.g. blue to red)

Test tube
Reagents

1

acidified potassium manganate VII + iron(II)solution

2

acidified potassium manganate VII + iron(III)solution

3

acidified potassium manganate VII + sodium thiosulphate solution

4

acidified potassium dichromate + iron(II)solution

5

acidified potassium dichromate + acidified potassium iodide

6

acidified potassium dichromate + ethanol

7

acidified potassium iodide + potassium iodate solution

8

aqueous iodine + sodium thiosulphate solution

9

iron(III)solution + sodium thiosulphate solution

Note the colour of the first solution . Add the second and note any colour changes . Write equations showing the rxns if any . Which of the reagents were oxidized and which were reduced ? 

Therefore which are oxidizing agents ?

Criteria : OBSERVATION , RECORDING & REPORTING

Description of colour changes

9 mks

Proper Table



2 mks

Equations



5 mks

Identifying the agents


4 mks

Expt. XVIII

Title
: REDOX TITRATION I

Aim
: To determine the concentration of a solution of potassium permanganate

Apparatus : 

burette , pipette , funnel , conical flasks , 25 ml measuring cylinder , potassium permanganate solution , iron (II) sulphate , sulphuric acid , 

Directions : 

Pipette 25 ml of 0.01 molar iron (II) sulphate solution in a conical flask and add 10 ml of 0.1 molar sulphuric acid . Mix thoroughly . Titrate against a solution of potassium permanganate . Swirl the flask continuously until a faint permanent pink colour appears .

Questions  :

The equation for the reaction is as follows :
5 iron (II) + manganate (VII) + 8 Hydrogen ions ---------> manganese (II) + 5 iron (III) + 4 water

5 Fe2+    +    MnO4-     +   8H+         ----------- >   Mn2+    +   5Fe3+        +     4 H2O

Calculate :

The number of moles of iron II in the titre volume .

The number of moles of permanganate that reacted .

The concentration of permanganate .

Why is the concentration of the acid not taken into consideration in the reaction ?

Expt.  XIX           

Title
: ENERGETICS

Aim
: To measure and determine enthalpy changes in a reaction.

Apparatus :

measuring cylinder , beaker , Styrofoam cup , thermometer , 0.1M sulphuric acid , 0.1M sodium hydroxide soln. , magnesium ribbon .

Directions :

1. Measure 50 ml of the alkali in a Styrofoam cup . Record the temperature . Add 25 ml of the acid and record the highest temperature .

2. Measure out 50 ml of the sulphuric acid in a Styrofoam cup . Record the temperature . Weigh approx. 0.2g of the magnesium ribbon . Add to the acid and record the highest temperature .

Questions  :

Method 1

What was the number of moles of acid used ?

What was the number of moles of alkali used ?

What was the number of moles of water formed ?

What was the energy change ?

What was the value of the enthalpy of neutralization ?

( Heat of Neutralization is energy change when 1 mole of water is formed )

Method 2

What was the number of moles of acid used ?

What was the number of moles of magnesium used ?

Which reagent is limiting ?

What was the energy change ?

What was the value of the enthalpy of reaction ?

Why was a Styrofoam cup used ?

What errors were there ?

Criteria : ANALYSIS & INTERPRETATION

Discussion

4 mks

Sources of error
2 mks

Calculations

4 mks

Expt. XX

Title
: NEUTRALISATION REACTIONS

Aim
: To determine the end point of a neutralization reaction using temperature.

Apparatus :

burette , pipette , conical flask , Styrofoam cup , thermometer , 0.1M hydrochloric acid , 0.1M sodium hydroxide .

Directions :

Pipette 25 ml of the alkali in a Styrofoam cup . Record the temperature . Titrate by adding acid from the burette in drops of 0.5 ml . After each drop swirl the flask and record the temperature . Do this until you have added 30 ml of acid . This will only be done once .

Do another titration once using phenolphthalein as an indicator .

Questions  :

At what volume was the temperature the highest ?

What does this indicate and why ?

Why was a Styrofoam cup used ?

Draw a graph of volume of acid add ( x-axis) vs. temperature .

How does the results from the temperature method compare to that of the indicator ?

Which do you believe is more accurate ?

Criteria    : ANALYSIS AND INTERPRETATION

Results



2 mks

Graph



2 mks

Discussions


8 mks

Expt. XXI

Title
: QUALITATIVE ANALYSIS I

Aim
: To observe the reactions of cations in solution

Apparatus :

Solutions containing iron(II) , iron(III) , copper(II) , lead(II) , zinc(II) , aluminium(III) , magnesium(II) , calcium(II) ions ; test tubes , sodium hydroxide , ammonium hydroxide

Directions :

Observe and note the colours of the solutions of cations . To eight test tubes add approximately 1 ml of each solution 

1) add a few drops sodium hydroxide ,  observe then add excess until no more changes are observed 

Wash and repeat with 

2) add a few drops of ammonium hydroxide , observe then add excess until no more changes are observed .

Write your observations in a suitable tabular form .

Criteria    : OBSERVATION AND RECORDING 

ORR

correct observations


16 mks

appropriate tabular reporting

4 mks

Expt. XXII

Title
: QUALITATIVE ANALYSIS II

Aim
: To observe the reactions of anions in solution

Apparatus :

Solutions containing chloride , sulphate , nitrate , carbonate , iodide , bromide ions ; test tubes , barium nitrate , silver nitrate , sulphuric acid , ammonium hydroxide solutions , 

Directions :

Divide a sample of one of the anions to be tested into three tubes , to each add a few drops of the solutions of barium nitrate , silver nitrate , and the acid respectively . Observe the reactions . To the tube with the silver nitrate add ammonium hydroxide and observe if any precipitate formed was soluble .

Wash and repeat for the other anions .

Place your result in tabular form .

Criteria    : OBSERVATION AND RECORDING 

correct observations


18 mks

appropriate tabular reporting

2 mks

Expt. XXIII

Title
: ALKANES & ALKENES

Aim
: To observe the properties of alkanes and alkenes

Apparatus : 

test tubes , hexene , hexane , aqueous bromine , acidified potassium dichromate , acidified potassium permanganate , 

Directions : 

Place into three test tubes the bromine , permanganate and dichromate respectively . Add a few drops of the alkane . Repeat for the alkene . Record your observations .

Expt. XXIV

Title
: PREPARATION OF CHLORINE

Aim
: To prepare chlorine

Apparatus : gas jar , flask , delivery tube , water , concentrated hydrochloric acid , potassium permanganate crystals

Directions : 

Place some permanganate crystals in a flask . Add the acid and collect the chlorine gas over water . Observe the colour and odour of the gas . Test the gas with moist litmus paper . Do not smell the gas directly

Expt. XXV

Title
: QUALITATIVE ANALYSIS III

Aim
: To identify an unknown compound

Directions :

You will be given an unknown solid which will contain one cation and one anion .

You will be given a solution with only one cation and anion .

Design an experiment to identify the ions present . A formula for the compound must be given .

BASE YOUR HYPOTHESIS ON THE COLOUR OF THE ORIGINAL SUBSTANCES

Criteria    : PLANNING & DESIGNING ; ANALYSIS AND INTERPRETATION

Planning and Design

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

Predicted Results




2mks

Limitations / Assumptions / Sources of Errors
3 mks

Analysis

Inferences


6 mks

Correct Determination

4 mks

Expt. XXVI

Title
: ORGANIC I

Aim
: To investigate the difference between a monomer glucose and its polymer starch .

Apparatus : glucose , starch , aqueous iodine , sodium hydroxide , copper sulphate , test tubes , Bunsen burner 

Directions :

This will be done as a class demonstration . Please observe and take notes . Place a small amount of glucose on a white tile and starch on another . Add a few drops iodine to both and observe . Add the substances to test tubes and add water to test for solubility . Add to test tubes and add sodium hydroxide and copper sulphate and warm .

Expt. XXVII

Title
: ORGANIC II

Aim
: To prepare a sample of soap .

Apparatus : vegetable oil , sodium hydroxide , 1M sodium chloride , beakers , Bunsen burner 

Directions :

20 ml of the vegetable oil was heated with 50 ml of the sodium hydroxide soln. Sodium chloride was added and the mixture allowed to settle . It was the filtered . The residue is washed with cold distilled water . 

THE RESIDUE IS THE SOAP

Expt. XXVIII

Title
: FERMENTATION

Aim
: To produce alcohol by the action of yeast on glucose .

Apparatus :flask , delivery tube , gas jar , water , yeast , glucose solution

Directions :

You will be provided with a solution of glucose and some yeast . Set up the experiment as in the diagram . Leave for several hours .Remove some of the gas in the gas jar and pass through lime water . Remove some of the liquid from the flask allow to settle and add the clear layer to acidified potassium dichromate .
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.


 

	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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