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APPENDIX B
Sample Classroom Interactlions of the Treatment

Bample 13 Combination of Elements to form Compounds Based on

Electrun structure,

Teacher: last few sesslons wa discuséed about the electyon

structure of atoms, Give me two examples of alements having
one electron in the outer orbit,

Student: Hydrogan.
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How many alectrons does it have?
One. )

What is the acrangeament?

One in the first orbit,

Give me another example.

Sodium.

What is it's atomfig number?

Eleven, .

Then, what is the electron struﬁture? -
2, 8, L, - '

(writes both the atructures on ¢he blackhoarﬁ) give me an
example of &n element with two olectrons in the ocuter orbit.

Magnesium with 2, 8, 2. (T writes on the blackboard)
With three elactrons. ’ '
Aluminium with 2, 8, 3., {® writes on the b.b,)

With foury '

Carbon with 2, 4., (© writes on hhe b.b.) ‘
Examples with five, six, seven and eight electrona?

Nitrogen with 2, 5; Oxygen with 2, 6¢ Chlaritxe with 2. 7 and
Naon with 2, 8, (7 writes all on the bbb}

Dnes Neon form compounds? .
NO, because i¢ has a stable electron structure of eight.

. What about the rest of elements with less naﬁber of alectrona

in the outer orbit?
ALl those elements form compournds,
Why?

B:g:use they have less than eight electrons in the outer
o te

How, here, I have written the elsctron styucévnres of Na, Mg,
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Al, €, N, O and Cl. They all have unstable zlectron structure
in thelr outer orblts. Are these structures stable or not?

Thay are all unstable,

How can they attain stability? Suggest any one way in which
two elements can attain stability.

Na can loose cohne electron and Cl can take that,

whan sodium looses one electron what happens to its electron
structr re?

It becomes 2, 8: like that of Ne.

Ne has a stable structure.

What charge would Na acquire?

How many electrons are there in a sodium atom?

aleaven negative,

S0, 1f we remove one electron what would happen to the atom?
There would be ten negative. )

How many positive particles are there in the Sodium atom.
Rleven posltive, ‘

So, the Sodium atom which hag lost one electron will acquire
one pogitive charge.

How can we represent 1t?
With a negative sign.

S8odiun with all electrons i1s called an atom and when it
scquires a posnlitive charge it is called an’ion' .

¥hat would happen to Cl atom when it scquires one more
electron?

1t would get eighteen electrons, - e
It. will have an extra negative charge.

¥ill it remain an atom?

No, 1t will become a negative °ion'.

How many negative charges will 1t acquire?

one.

Why?

Because it hae acquired only one electron.

Thae positive and negative particle stays together because
o€ thelr attraction. Thus the compound NaCl is formed.

: The positive of Na and negaetive ¢ 71 beromes equal.

~
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The charges get neutralised, If one of the ions had two . 25‘*
positive charges, will it be neutralised'by one negative.

Yes, because they are positive and negative they will get
neutralised.

No, only one will get neutralised, It will have Gne pasitive.

Iet us take an example for discussion. How many aelectrons
have magnesium in the outer orbit?

Two,
Fow can it attain stability?
By loosing the two outer electrons.

Suppose it looses its electrons to Chlerine, Then, how can
it attain stability?

Chlorine can take only ons, 50 Mg cannot give both of them, f
Cl will take both because it takes electrons.
Then Cl will not be -stable,

Why woud'nt it be stable?

Because it will have nine electrons, This is not stable,
Eight is stable, .

Then how can Mg attain stability?
It may loose the electrons to any other element.
Can‘you suggest?

Oxygen has six in the outer. It needs two more. Mg can give
both its electrons to oxygen,

Mg can lose its electrons to two Cl atoms.
How .i8 it possible?

We Lnow that Magnesium ¢hloride is there like SQdium Chloride.
My looses one electron each to Two Cl atoms,

Then how will we reprosont acompound of- My and Cl.

Mg Cl Ci.

Instead of Mg ClL CY, it ia usually z@@z@ugmﬁeé as MgClas
will Mg and O form a eompound? .

Mg can give\both ;ta outervelactgans to ona O forming Mg0.
what will ba the charge of the Mg ion,

It will have two positive charges and (o] will acqniru two
negative charges.

How will Al with three electrons in the outer orbit attain
at§b111ty? -

It can give one each to three Cl atoms,
What would be the charge acquired by Al?

-
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It will acéuira three pesitive charges.
How can it attain three positive charges?

It will give thrze clectrons te one Cl atom each. Bacause 1o
has given out three negative chargss it would geld threo
positive,

Will Al and © foirm 2 compound and 1f so how? You 4y to £ind
an answer, We will discuss it during the next sezsion,

¥ow let us take two other examples, say, ¥Na and Mg. Will
they combine to form aompounds?

Yes, Wa will loose one 2lestron and Mg will loose Cwd.

It is not possible. ¥g will have enly three and that is nod
gtable.

Ne and Mo would loose slectrons. Then thay are stadle,
Both would be positive and they will met sttract.
Posgitive and positive repals,

Yee, ilike charges repel.

Then siz Na can loose oms slectron each o ofe Mg,
Thea what would be the cherge of Mg?

Bix negative,

8¢ far I have'nt heard of such 8 compound, But, 1t may be
possible, As you learn further you'll learm about it.

ETRED D D

Sanple 2: Feotors Affecting Rate of & Reaction
P: Hors T have two 301id dubstansos. Are they the sama?

No.

why do vou say s8o7

Thelr colour is different.

Thelr shaps i= different.

One 18 a grey solid and the other is reddish brown pilsces.

To these two substances I'm adding two colourless Liquids.
{adds Con., H2804 to Cu turnings and d4il, HCL to Zan rod)
What, is happening in these two tast wubes?

A reaction is taking placse.
How do you Xnow?
Hew substance is produced,



“There 18 no difference. This must be a slow reaction.

' Yes some reactions are slower than others, Here this one |
‘is slower than the other, There are other examples. Rusting
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In the first a reddish brown gas is produced.
It has a suffocating smell.
In the second a colourless gas 1s produced.

In this test tube a reaction is taking place where a redaish
brown gas is produced and in this test tube a colourless gas
is produced. What are the dlfferences in these two reactions?

The colour of the gas produced is ‘different.

Tne substances ‘taken are different.

This gas has a bad smell, the other one does not have.
Here the reaction is faster and here it is slow. ,
No, if you add more acid to this it will also go on faster.'3‘
iet us try. {adds a few more drops of the acid to the Zn rna
Then also it is slow.

May be it needs more acid.

let us try agaln (adds more acid to the same test tube).

4
1

"of Iron where Iron changes into a reddish powder. Is that

a slow or fast reactlon?

It 18 a slow resction, because it takes a.long time for Iron
to become rust.

How do you call a reaction as & slow reaction?

If the new substance is produced at a fast rate it 1s a £ast
reaction. Xf 1t goes on slowly it is a slow reaction.

. What could be the possible reasons for these two reactions to

-be of different rate?

-

The acid added is different. -

I'1l) repeat the expgriment with the same amount of acid.
No the welght of the substance has also to be the same,
Only if the welght is the same we can know the difference,

(weighs out equal amount of Cu and Zn and adds the sanme
quantity of acid to both). Here the acids are different, One
is H2504 and the other is HCl. what do you observe?

One reaction ls fast and the other is slow,
The difference is becausa the substance used is different.

All others zre equal So the difference is because of the
substance,

. One factor that determines the rate of & reaction is the

nature of the substance.
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Here I have Zn in three diffsrent forms. One, is o xo’. 1ne
second is in the form of small pieces and tne third is
the fcorm of a powder. If I add the same amount of a

all the three forms will the reaction rate be tha ;
The matetial is the same and so the rate would be the same.
The weight of the three forms should be equal.

No, it is not required begause the material is the same,

Why do you say that the weight has to be the same? (pointing
at “he student who gave such a hypothesis).

If the weights are different we cannot kdow whether the
speed of the reaction changes because of the form of the
material.

Let us perform the experiment., What have we got to take?
Equal weights of the three forms.

Teacher weighs equal quanti;y of the three forms of Zinc,

St

We have to add equal quantity of acid.

Teacher measures out equal guantity of the acid and adds to the
‘three test tubes.
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What do you observe? .
The 2Zn powder reacts faster and the rod reacts very slowly,
wWhat does this indicate?

The rate of the reaction depend on the condition of the
substance wvwhether it is a rod or 2 pilece or powier.

Another factor which determines the rate of a reaction is
the physical nature of the substance. The rod nas less area

for the acid to come in contact and so the reaction is slow.’

The pieces will have more arca where the acid can come and
react and s0 the reaction goes on faster.

The powder has the meximun area where the acild can come.-and
react. Therefore, the reaction goes on very fast,

The surface area increases as we make the big piece into
smaller ones and the acid finds more place for reaction.

Suppose the two substances are in the form of gases, will
they react faster or slower?

They will react fast?

why?

Because the substances come in contact with a larger area.
How do you say this?

Because in gases the molecules are free to move arournd and
the molecules of the two substancsas will come in contact and
hit each other for the reaction, to take place.

If such a reaction is very very fast, how long will it take
to complete the reaction?

-
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Only a f£ew saoconds.
May bo even less, -

Yes, cortain reaction are so fast that the reaction is
complete within fractions of seconds, Can you sugiest any
such example?

LA IR AL LB B R BB N B B IR IR 3N N 2

If we mix H and Cl in presence of light the mixturs will
rewctkt so violently that it explodes.

Cair we do the experimant in the class?
Sorry, it is very dangerous,
The tast tube will break and teacher will get hurt.

Such reactionsg are not carried ot in teat tubes and so
wa cannot perform in the classroomn,

The noise would disurb other classes also.

If we want to measure the rate of a reactlon how can we ¢o
it? How do we express the speed of a moving car?

w per hour,
Similarly how can we express the rate of a reaction?
Amount: of substance produced par hour,

1€ «ne reaction la a faster one and it goe to completion
within a few minutes, then how would you &Xpress it?

Amcunt of substance produced per minute,

Depending on the reaction the unit may be charncd hat in
all these caxes the amount produced per unit Jise ls taken
as the rate of reaction,

1f 1t is a very fasc reactlon then it may be expressed as
the substance produced per second,

How will you eXpress-the rate of rusting of lron? .
Amount of ruat produced p=2r day.

The tencher gons on to revise the factors that affect the
rats of reaction onc by one and writes themn on the black Yoard,
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