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Materials

An ©)

the chemical reaction of an fron nail with agqueous copper sulphate
suluﬂmmrdmslud}rﬂaetmrnhgufmﬂgnemumﬂbhﬂnmajr

[a) Chemical reaction of fron nail with copper sulphate solution in water.

THEORY @

Iron displaces copper lons from an aqueous solution of copper sulphale, It is
a single displacement reaction of one metal by another metal. Iron is placed
above copper in the activity serfes. Elemenis plﬂu:ed above in this serles are
more reactive than those placed below them. Thus iron is more reactive than
copper. In this reaction, metallic iron is converted into ferrous ion (Fe™) and
cupric fon (Cu*¥) is converied into metallic copper.

Fe (s} + Cu** [aq) — Fe™ [aq) + Cu [s).

MATERIALS REQUIRED

Two test lubes. two fron nails, measuring cylinder (50 mL). laboratory stand
with clamp, lesi tube stand. thread. a piece of sand paper, single bored
cork, copper sulphate, distilled waler, and dil. sulphuric acid,

PROCEDURE L

1. Take two iron nails and clean them with a sand paper.
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3
Stand ———
Test Lube
Thread
C}E:I [ Copper sulphate
] solution
bron nadl
| |
fall
Test tube i i
sulphate. !
siluiion
[hefore
Tl
o / oy
Test tube ____[ £ 1
sitnrsd
Reasction mixiure
[after experimnet)
[

2.

from copper
sulphaie soluiion

Iron nail T
Iron nail taken ok

Take 20 mL of distilled water in a
clean test tube and dissolve 1.0 g of
copper sulphate in #t. Add 2 or 3
drops of dil. sulphuric acid to it to

check hydrolysis of CuS0, in water.
Label this test tube as A

Transfer about 10 mL of copper

sulphate solution from tube A to
another clean test tube. Label this

lest tube as B.

Tie one iron nail with a thread and
immerse il carefully in copper
sulphate solution in test mbe B
through a bored cork [as shown in
the Fig 1.1{a)] for about 15 minutes
[Fig. 1.1{al]. Keep the another iron

nall separately for comparison
afterwards.

After 15 minuies take out the fron

nail from the copper sulphale
solution.

il

Fig. 1.1 : fal iron nail dipped in copper sulphate solition: and (b [ron nails
and copper sudphale solulions are compared

6. Compare the intensity of blue colour of copper sulphate solution before
and aller the experiment in tubes A and B. and also compare the
colour ol iron nall dipped in copper sulphate solution with the one
kept separately [Fig. 1.1(b) and (c]]. Record your observatlons.



Whiseriais

OBSERVATIONS ®\

SiNe. Praperty Before. experiment Ater experment .

. Colour of copper
sulphate solulion

2. Colour of tron el

RESULTS AND DISCUSSION ?

Infer from your observations aboul the changes in colours ol copper
sulphale solutlon and fron nail. Discuss the reason(s).

PRECAUTIONS

* The fron nails must be cleaned properly by using sand paper belore
dipping them In copper sulphale solution.

QUESTIONS
*  Why does Lhe colour ol copper sulphate solution change, when
an fron nail is dipped in (2

*  Howwould you devise the procedure to show that Mg > Fe > Cu in
reactivity series?

*  Whal is the basic principle involved in this experiment?
*  Why does the lollowing reaction lakes place?

21 (ag) +Cl, [ag) —=+—=2CI (aq) + 1, (solvaled).

(b) Chemical reaction of burning of magnesium ribbon in air.

T -
HEORY =

Magnesium forms magnesium oxide on burning in presence of atr. 1L s
a combination reaction between two elements. Magnesium oxide is basic
in mature and thus iis aqueous solution turns red Himus blue.

Mg (5) + O, (g — 2MgO (9

15
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MATERIALS REQUIRED [

Magnesium ribbon (2 to 3 cm long), a pair of tongs, burner, a pair of dark
coloured goggles. watch glass, red and blue litmus papers, distilled water,
beaker, and a piece of sand paper.

PROCEDURE E

l. Take a magnesium ribbon (2 to 3 cm long) and clean it with a sand
paper. This will remove the oxide layer deposited over the magnesium
ribbon, which makes il passive.

2. Hold the magnesium ribbon with a pair of tongs over a waich glass
and burn it in alr with a burner (Fig. 1.2). Waich the burning of
magnesium ribbon using a pair ol dark coloured goggles.

%

Tong
Magnesium
ribban
- hh ———— Waich glass

L= Magnesinm
Burner - oxicle

Fig. 1.2 : Buming of magnesium ribbon and collection
af metgnesitem oxide on a waich glass

3. Collect e white powder obiained on a waich glass.

4. Transfer and mix the while powder In a beaker conlaining a little
amount of distilled waler.

5. Put drops of this mixture over the red and blue litmus papers and
record your observations.

OBSERVATIONS @\

On putting a drop of mixture over the red litmus paper, colour of red Htmus
paper changes into _____

On pulting a drop of mixture over the blue litmus paper, colour of blue
litmus paper changes Inlo



RESULTS AND DISCUSSION ?

The
aqu

change in the colour of litmus paper into suggests that the
eous solution of magnesium oxide is in nature.

PREACAUTIONS %

NOTE FOR THE TEACHER

Clean the magnesium ribbon carefully to remove the deposited oxide
layer on 1L

Burn the magnesium ribbon keeping it away [rom your eyes as [ar as
possible and use dark coloured goggies 1o see dazding light emitted
during burning of magnesium, (Why?)

Collect magnesium oxide powder carefully so thal it does noi touch
your skin.

Oxides on account of thelr Inleracting capabllity with waler are
classified as acidic, basic and neutral oxides.

Magnesium oxide (Mg0O) dissolves in water to lorm magnesium
hydroxide Mg{OH], (ag) which is a strong base.

MgO (s) + H,O (1) — Mg (OH), (aq)

Here the reaclon is:

0* (s) + H,O (I} — 20H" (aq).

It is advised o UL the burner In order lo collect the magnesium
oxide (produect).

(QUESTIONS

&

Why should magnestum ribbon be cleaned before burning it in air?
Which reaction that takes place when magnesium burns in air? Why
Is Il callad a combination reacton?

Why does the red litmus paper turn biue when touched with aqueous
solution of magnesiiim oxide?

Whal s the total electron content of the species Mg™ and OF 7 Name 5
mare such species?

Is there a possibility of a compound other than MgO lormed in the
above reaction?

Is there any similarity between compounds LiH, MgO, and KS5?
Why is Il suggested o wear dark coloured goggles while walching
the burning ol magnesium ribbon In air?

Whiseriais

17
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Experiment

Aam [@]

To study the following chemical reactions: {a] zinc with sulphuric acid;
(b) precipitation reaction beiween aqueous solution of barium chloride and
aqueous solution ol sodium sulphale; and {c) thermal decomposition of

ammonium chloride in an open coniainer.

[a) Chemical reaction of zinc with sulphuric acid.

THEORY @

Zinc metal reacts with dil. sulphuric acid and produces hydrogen gas.
Zn (s) + H,50, faq) — ZnS0, (aq) + H, (g

This is an example of a single displacement reaction of a non-metal by a

metal.

MATERIALS REQUIRED |4

Zine metal granules, dil. sulphuric acid, red and blue litmus papers, (est
tube, and candle.

PROCEDURE |f_|

1. Take few zinc granules in a Lest tube.
2. Add about 10 mL of dil. sulphuric acid to zinc granule. Effervescence




Maweigs: 0

comes oul from the reaction mixture, as shown

in Fig. 2.1.

3. Perform the tests as given in the observation table
and record your observallons,

|
|
H,
S Test tube
Fig. 2.1 : Readtion of zinc granules | ____ Dilute sulphuiric acid
with dil. sulphuric acid Q it graviiles

OBSERVATIONS  (A)

Activity

1. Colour Mumﬁg&ﬂsm JJ

2. Smell Fan the guwmmh h
ﬂﬂt]urh:ﬂ T ':-"
3. Litmus best Hm;iuuuﬂumﬂngﬂ,pﬂnm
' mwm&#m
4, Combustion m:mﬂ@:;n:rhuu
test ﬂl‘-ﬂhftﬁﬂﬁw

e

RESuLTS AND DISCUSSION ?

Infer from the observations about the nature of the gas liberated. Is It

acidic or basic or neutral? Does it burn in air {or ignites exothermically) to
produce waler?

PRECAUTIONS 55

. Cleanmlcgrnnuimﬂmuidheumd-

* Care should be taken while pouring the dil. sulphuric acld in the test
tube and performing combustion test.
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NOTE FOR THE TEACHER

*  The combustion test must be performed very carefully. It is advised
that this test may first be demonstrated in the laboratory.

(QUESTIONS

*  Write the chemical reaction of zinc with dil. sulphuric acid.
*  How does the combustion ol hydrogen gas produce waler?
*  How will you show that the hydrogen gas is neuiral in behaviour?

*  Whal are the others metals among the species Mg, Al, Fe. Sn, Pb,
Cu, Ag metals which react with dil. sulphuric acid to produce

hydrogen gas?
*  Which of the above metal(s) would not evolve hydrogen gas from
dilute hydrochloric acid?

() Precipitation reation between agqueous solution ol barfum chloride with
aqueous solution of sodium sulphate.

THEORY E

When a solution of sodium sulphaie s mixed with a solulion ol barfum
chloride, the following double displacement reaction takes place:

Na, S0, (aq) + BaCl, (agq) — BaSO, {s) + ZNaCl (aq)

In this reaction, sulphale ions (S07) from sodium sulphate are displaced

by chloride lons (Cl-] and chloride lons in barium chloride are displaced by
sulphate lons. As a resull, a white precipitate of barfum sulphate is formed
and sodium chloride remains in the solution.

MATERIALS REQUIRED

Two test tubes, a small measuring cylinder (50 mL). aqueous solution of
sodium sulphate, agueous solution of bartum chloride.

PR'DCEDURE £ ]

. Take 3 mL of sodium sulphate solution in a test tube and label it as A
2. In another test tube, take 3 mL of barium chloride and label it as B.
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3. Transfer the solution from test tube A to the test fube B.
4. Mix the two solutions with gentle shaking.

5. Observe the changes in colours of the solutions as per the steps given
in observation table below.

OBSERVATIONS ()

SI.No. Experiment Observalions

1. ©Observe the colour of the two solulions in test tubes
A and B before mixing them,

2. Mix the two solutlons and leave the mixiure
undisturbed for some time.
Does anything precipitates in the test tube? I so,
whal is the colour of 17

RESuLTs AND DISCUSSION ?

Confirm whether you have obtained a white precipitate of barium sulphate
in the iest tube. Does il suggests that the substances which produce lons
in water result into precipitation reaction under favourable condition?

NOTE FOR THE TEACHER

* The agueous solutions of bartum chloride and sodium sulphate
can be prepared by dissolving 6.1 g BaCl,.2H .0 and 3.2 g of
HngEﬂl.ll]Hgﬂ in water and then diluting them to 100 mL
scparately.

QUESTIONS

* Fill in the blanks:

[a) Sodium sulphate and barium chloride are
covaleni) compounds.

(lonic/
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(b) As the white precipitate of bartum sulphate Is formed
[immediaiely /sometime afier mixing the two
solutions), the reaction between (ionic/ covalent)
compounds is (instantaneous, slow).
*  What may happen on mixing Ph(NO_), and KCI solutions?
Predict (you may try to experimentally vertfy).
*  What are the indusirial applications ol the type of the reaction
being studied?
*  Why do the persons sulfering from the ailment ol stone formation
advised not to take too much milk and tomato juice?

{c] Thermal decomposition of ammonium chloride in an open container.

THEORY é

Ammonium chloride on heating in an open container is decomposedinto
hydrogen chloride and produces ammonia gas. This is an example ol
decomposition reaction.

NH €1 (s) —=y NHj (g) + HCI (g)

MATERIALS REQUIRED

Ammonium chloride, Nessler's reagent K, [Hgl,l, blue ltmus paper,
laboratory stand with clamp. tripad stand. burner, china dish, wire gauge.
and a funnel.

PRDCEDURE E_]

. Take about 5 g ol ammontum chloride in a clean and dry china dish.
2- Place the china dish on a wire gauge and keep it on a tripod stand.
3. Place an inverted clean and dry lunnel over the china dish conlaining
the sample,
4. Heat the china dish containing the sample of ammonium chioride
(Fig. 2.2).
5. Vapours are formed that come out from the stem of the funnel. Check
whether any liquid is produced in the china dish?
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6. Bring a strip of flter paper dipped In rjl_'!n'll.'tl.nlr-: of ammonia and
Nessler's reagent K [Hgl| near the tip of { -Bydvogen: chiaride g
funnel. Observe the change in the colour
of the filter paper.

7. Bring a wel blue litmus paper near the Up
of the funnel. Observe the change in iis
colour,

Inveried Funnel

Chinadish

— Hurner

\

Fig. 2.2 : Heating of armmonium chiloride in
an open conlainer

OBSERVATIONS ®\

1. MNesshker's reagenl lesd

1. Lilmus papser iest

REesuits AND DISCUSSION ?

Infer from the observations from the Nessler's reagent test and litmus paper
test on the vapours evolving from the funnel for the presence of ammonia
and hydrogen chloride gases respectively. Now conclude that ammonium
chloride when heated In open system. decomposes o give ammonila and

hydrogen chloride gases.

PRECAUTIONS %—ff

* The heating musi be stopped when most of the ammonium chloride is
decomposed.
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NOTE FOR THE 1 EACHER

* i this reaction takes place in a closed container, ihe hydrogen
chloride and ammonia gases cannot escape, (This reaction can
be performed by tightly plugging the top of the stem of the funnel

by cotion.]) These gases then recombine to form ammonium
chloride (NH, CI).

NH, (g + HO E]i; NH,( (s)

Thus, an equilibrium exists between ammonium chloride,
ammonia and hydrogen chloride in a closed container.

In this reaction, solid ammonium chioride is converted directly

into gaseous state without changing into liquid. It is thus
sublimation reaction.

*  Preparation of Nessler's Reagent : Dissolve 10 g of potassium iodide
in 10 mL water (solution A). Dissolve 6 g mercury{ll) chloride in
100 mL waler (solution B). Dissolve 45 g polassium hydroxide in
water and dilute to B0 mL (solution C). Add solution B to solution
A dropwise. uniil a slighl permaneni precipiiale is formed.
Add solution C o 1L, mix and dilute with water to 200 mL. Allow

it to stand overnight and decant the clear solution.

(QUESTIONS

*  Whal gases are liberated on heating ammonium chloride?

*  How will you distinguish between hydrogen chloride and ammonia
gases in a laboratory?

* (Can you think of decomposing water into its elemental
components H, and O,, using this method?

*  How does the decomposilion reaction

2Pb(NO,), st , 2PHO (s) + 4 NO, (@) + O, (g)

diller from the one being discussed In this experiment?

* Limestone decomposes thermally into guick lime. What is the
Industrial importance of this chemical reaction?

*  On thermal decomposition, ammonium chloride produces a
mixiure of ammonia gas (basic) and hydrogen chloride gas (acidic).
This gas mixture does not show neutral behaviour in litmus test.

Why?



Experiment

Am [@

To measure ihe change in temperaiure during chemical reactions and 1o
conclude whether the reaction is exothermic or endothermic,

THEORY i_;’

Most of the chemical reactions are accompanied by energy changes. In some
reactions, energy is absorbed while in some energy Is released In the form of
heat. The chemical reactions in which energy is absorbed are called

endothermic reactions and those in which energy is released are known as
exothermic reactions. The reaction can be Identified as exothermic or
endothermic by measuring the change in temperature of the reaction mixiure.

In this experiment the following chemical reactions can be carried out:
{i) NaOH (aq) + HCI (g} — NaCl (g) + H,O (I); and
(i) BafOH),.BH,O [s) + 2NH CI (8] — BaCl, (aq)} + 10H,0 I} + 2NH, (aq)

MATERIALS REQUIRED
Sodium hydroxide solution, hydrochloric acid, ammonium chloride (solid)

and barium hydroxide (solid), welghing balance, walch glass. four beakers
(100 mL), a thermometer (-10 °C to 110 °C), and a glass rod,

b riiis o
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PROCEDURE

5.
2.

Mark all the [our clean beakers as 1. 2, 3, and 4.

Take 20 mL of sodium hydroxide solution in beaker no. 1: 20 mL of
hydrochloric acid in beaker no. 2; 15.75 g of barium hydroxide in
beaker no. 3, and 5.35 g of ammonium chloride in beaker no. 4.

Successively insert a thermomeler In each beaker for some Ume
and record Lhelr temperatures. Also record the room lemperature,

To see the reaction of sodium hydroxide solution with hydrochloric
acid, pour the contents of beaker no. 1 in beaker no. 2. Quickly
insert the thermometer in the reaction mixture. Note and record
its Initial temperatlure reading. Sur well the reacilon mixture gently
using a glass rod. Nole and record the linal temperature reading ol
the thermometier. Wash the thermomeier and glass rod alter noting
the readings.

Similarly, to see the reaction of barium hydroxide solution with
ammonlum chloride, pour the contents of beaker no. 3 In beaker
no. 4. Quickly Insert the thermomeler In this reaction mixture.
Note and record the initial temperature. Stir well the reaction mixture
gently using the glass rod. Note and record the final temperature
readings of the thermometer.

OBSERVATIONS AND CALCULATIONS ®\

()
(1)
(iii)
(tv)
(v

5L
Nao.

I

Temperature of the sodium hydroxide solution =_ *C=_ K
Temperature of ithe hydrochloric acid =__"C=_K
Temperature of the barium hydroxide solution =__ *C=__ K
Temperature of the ammonium chloride = o= K
Room (emperalure =__"Cc=__ K
Reactants of Inital lemperature of Final temperature of  Change In
the reaction the reaction mixture the reaction mixture  temperature
8, I"C) é, "0 8- 8 ")
Mol + HCH

2. BafOH),. 8H,O + 2NH,C1
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REsuLTs AND DISCUSSION ?

Based on your observations lor the change in tempearture in two reactions,
infer aboul the nature ol the two chemical reactions [exothermic or
endothermic).

The reaction between sodium hydroxide solution and hydrochloride acid

is

* and the reaction between barium h}'drmdde

solution and ammonium chloride is [exothermic or
endothermic).

PRECAUHGNS %

Stir the reaction mixture very gently so that there is no heat loss during
E.ll.n'ing_

Wash the thermometer and glass rod with waler before inserting it in
another reactant or reaction mixiure.

(QQUESTIONS

The reaction between HCl and NaOH in iis simplified version is
H fag)g + OH lag) — HOM
{from acid) {rom base)

Can you assign a plausible explanation as to why the reaction
should be exothermic?

Consider the changes;

2HCI (g) — H, (g + CL, (g):

2Mg (s) + O, (gl — 2MgO (s).

Which according to you is exothermic change?

Whalt precautions did you take while measuring the temperature
of a reaction mixture?
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A [@]

To study the reactions of hydrochloric acid with zinc metal, sodium
carbnnate and sodium hydroxide.

THEORY @

An acid [HCI) reaets (i) with zinc metal to produce hydrogen gas,
(ii) with carbonates and hydregen carbonates to form carbon dioxide
gas, and (iif) with sodium hydroxide (base] to neutralise and to produce
sodium chloride (salt) and water.

Zn (s) +2HCI fag) — ZnCl, [ag) + H, (g)
Na,CQ, (s) + 2HCI (ag) — 2NaCl {ag) + H,0 {I) + CO, (g)
NaOH (aq) + HCI [ag) — NaCl (aq) + H,O ()

MATERIALS REQUIRED

Zine melal granules, dil. hydrochlorie acld, sodium carbonate, sodium
hydroxide solution, freshly prepared lime water, red and blue llimus
papers. distilled water, lour lest tubes, a delivery tube, single bore cork
1o be [ixed on a lest tube, and a plece ol sand paper.

PROCEDURE D

(1} Reaction with Zinc Metal
l. Take a clean zinc granule in a clean and dry test tube.
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2. Pui about 5 mL of dil. hydrochloric acid into it.
Effervescence will come out from the reaction mixture.

Successively bring wet blue and red litmus papers to the mouth of
the test tube. Mote and record the observation.

OBSERVATIONS ®\

SlNo.  Experiment

7 Litmus test:
Action on red itmus
Actiom o Bl s

o

() Reaction with Sodium Carbonaie

1. Take about 1 g of sodium carbonate
in a clean and dry Lesl tube.

2. Add about 2 mL of dil. hydrochloric
acid to il.

3, Ellervescence will starl coming from
the reacton mixiure, =l

4. Fix a delivery tube through a cork
to the mouth of the test tube and

pass the liberaled gas through the
freshly prepared lime water (Fig.

4.1). Observe whal happens? Do / 1 \‘l
you see bubhles ol it in lime water? S —
Does it turn milky? Il yes, it shows
the presence ol carbon dioxide, Fig. 4.1 ;: Passing of liberaied gas
S
OBSERVATIONS @\ ]
Sl, No. Experiment Observations Inference
L Lime wulor lest

{111} Reaction with Sodium Hydroxide

1. Take about 5 mlL dil. hydrochloric acid in a test tube and label it
as A

2. Similarly, take 5 mL of 10% sodium hydroxide solution in another
test tube and label il as B.
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. Dip a blue litmus paper in test tube A containing dil. HCl. What do

you see? Do you find the the blue litmus paper turns red.

Similarly, dip a red Htmus paper in lest ube B. Does it turn blue
now?

Add dil. HCI from test tube A dropwise (o dil. NaOH contained In test
tube B.

Shake the mixture slowly but continously and observe the change by
dipping litmus paper in the test tube B. (Which litmus paper will you
use for this purpose?)

Keep on adding the dil. HCI from test tube A to 10% NaOH in test
tube B dropwise Ul the reaction mixture in lest tube B becomes neulral
to litmus paper. Asceriain the neutrality of this mixture by successive
dipping red and blue litmus papers.

Touch the tesl tube and feel the temperature. Do you {ind it warm or
cold? What does that mean?

(OBSERVATIONS ®\
ko B e, S T o .

L

Litmus Paper Test
In the beginning of experiment:

Dips blue Dimus paper i lesd ube A
Dip red Btmus paper in test tube B
Aler adding p drops of dil. HCI from lest

tube A tn dil. NaOIl in test tube B

Mes_ ; -:l:'l'.hlﬁnﬂﬂh‘r:uspn;mr
aciion on biwe KIS poper
it = __ ; “‘clion on red Himus paper
aolion on Mue Bimus paper
g =__ ; aclion on red Mmus paper
action on biue Bimus paper
fitn=___ ; action on red Himos paper
aciton on Hue Eimus paper
e = aetion on red Hfmis paper No change The sohubion in tesi
action on blue lrms paper No change tube B s
neutralised
Thermal Change
After the completion of ltmus test. touch  Cold/Warm = Reaction s
the test tube B from oulside S —

Heat absorbed lved during th
nn.umu Jevolve uring the 2
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REsuLTs AND DISCUSSION ?

State and discuss the perlormance ol each test in all reactions performed
in this experiment

PRECAUTIONS e?

-

Always carty out the test for hydrogen with a very small volume of gas.
Handle hydrochlorie acld and sodium hydroxide solutions very carelully.
Shake the solutions and reaction mixtures carefully without spilling,
Care musi be taken while performing the combustion tesi.

Preparation of lime waier: Shake 5 g calcium hydroxide Ca{OH),.
with 100 mL water. Allow it to stand for about 24 hours. Decani
the supernatant liquid and use it lor the tests. Il is suggested o
always use [reshly prepared limewalter.

QUESTIONS

What will be the colour of a blue litmus paper on bringing it in
contact with a drop of dil. hydrochloric acid?

Explain why hydrogen gas Is not collected by the downward
displacement of air?

Whal will happen o a lighted candle If it s broughl near the
mouth of a gas jar conlaining hydrogen gas?

Which gas is produced when zinc metal reacts with hydrochloric
acid?

Which gas is liberated when sodium carbonate reacis with
hydrochloric acid?

Hydrogen gas is neulral to litmus paper. Explain how?

What is the utility of the reaction between NaHCO, and HCI in
daily life situation?

How can the deposiis of carbonates and hydrogencarbonaies on
the metal surface be cleaned?

3
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AM

To siudy the reactions ol sodium hydroxide with aluminum metal and
hydrochloric acid.

THEORY @

Sodium hydroxide is a base. [L reacls with aluminium metal o produce
hydrogen gas. Il also neutalises the hydrochlorie acld o produce sodium
chloride salt and water.

2NaOH (aq) + 2Al (s) + 2H,0 () ——, 2NaAlO, (aq) + H, (g
NaOH faq) + HCI ag) —__, NaCl (ag) + H,0 I

MATERIALS REQUIRED

Dil. hydrochloric acid. sodium hydrmdﬂt solution. some pleces of aluminfum
meltal, red and blue litmus papers, a small measuring cylinder (100 mL).
three test tube, and a candle.

PROCEDURE L]

(1} Reaction with Ahtminfum Metol

1. Take a small plece of aluminium metal and place il in a clean and dry
lest tube.
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2. Add aboul 5 ml sodium hydroxide solution in

3. Observe the effervescence coming out from the reaction mixture. Look
al the colour of the gas liberated.

4. Perform the smell test on ﬂ'regaaltbnmteﬂ tq,*fannmgﬂmgaagentjy
towards your nose.

5. Bring moist blue and red litmus papers (o the mouth of ihe test tube.

6. Perform combustion lest by bringing a lighted candle near lo Lthe
mouth of the test tube. Does the liberated gas ignites exothermically
to produce water?

OBSERVATIONS ®\

(i)} Heaction with Aluminium Metal
5L No. Test Experiment Observations - Inference
: 5 Colour Look al the colour of Lhie

2. Smedl
3 Litmns
sk

4. Combusiion
Lest

s lberated

Fan the gas genitly towarcs
your nose with your hand

Bring malst blue and red
Iimus papers near (o the
muotiih of the el ube

Bring a lghied candle near (o the
mouth of the test tube

{ii} Reaction with hydrochloric acld
The experiment should be carried out as done in Experiment 4.

RESULTS AND DISCUSSION ?

State and discuss the performance of each test in all reactions performed

in this experiment.

PRECAUTIONS *y

=  Always carry out the test for hydrogen with a very small volume of gas.
*  Handle hydrochloric acid and sodium hydroxide solutions very carefully.
= Shake the solutions and reaction mixiures carefully withoul spilling.

* (Care musi be taken while performing the combustion tesi.
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QUESTIONS

What will be the colour of a blue litmus paper on bringing it in
contact with a drop of dil. NaOH?

Explain why hydrogen gas is not collected by the downward
displacement of air?

What will happen to a lighled candle if it Is broughl near the
moulh of a gas jar contalning hydrogen gas?

Which gas is produced when aluminium metal reacts with sodium
hydroxide?

Hydrogen gas Is neutral to litmus paper, Explain how?

What are the metals (other than Al) which react with alkalies (o
produce hydrogen gas? Whal are these melals called?



AM

To show thai ackds, bases, and salis are elecirolyies.

THEORY @

An electrolyle is a compound thal, In solution or in Lhe mollen siaie,
conducts an electric current and is simultancously decomposed by it.
The current in electrolyles is carried by the lons and not by the electrons
as in metals. Electrolyles may be acid, bases. or salis. In this experiment
we shall observe It by means of continuity test In an electric circuit that
coniains either an acid or a base or a salt solution as a part of ii.

MATERIALS REQUIRED

Hydrochloric acid (about 5 mLj, sodinm hydroxide flakes {about 100 mg),
sodium chloride [about 5 g), distilled water. four beakers (250 mL), lour
dry cells of 1.5 V each with a cell holder [or a battery of 6 V or a baltlery
eliminator], a torch bulb of 6 V with a torch bulb holder. a rubber cork., two
iron nails, a plug key, connecting wires, and a piece ol sand paper.

PROCEDURE [f_ |

1. Using a sand paper. clean the insulation layers from the ends of
connecling wires.,

b riiis o
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2. Take a dry rubber cork and [ix two fron nails in it al a distance.
The two nails will work as wo electirodes. Also connect these lwo
nails. separaiely, with connecting wires.

3. Draw a circull diagram for performing a continuity test In an clectric
circuit that contains either an acid or a base or a salt solution as a
part of it (see Fig. 6.1). Observe how different components like the dry
cells (or baltery or batlery eliminator), torch bulb, a plug key, and
the solution are connected in the circuit.

4. Take nearly 100 mL distilled water in each of the four beakers (250

ml]). Label them as beakers A, il .[u‘]
B, C, and D respectively. '“lll i
5. Add about five drops of :J'

hydrochloric acid in distilled
walter in beaker A Lo gel an
acidic solution; add about 100 e
mg flakes ol sodium hydroxide é

In beaker B Lo gel a basle
solution; and add about 2 - 3 g 12_,119.11

of sodium chloride salt [about | Test solution
hall a leaspoon) In waler In
beaker C to get a sodium st cork
chloride sall solution. Do not

add anyihing in the distilled Fig. 6.1 : Continuity lest through
water in beaker D. an eieciroiyte

6. Set up the electric elrcuit by
connecting different components with the help of connecting wires,
Do not dip the rubber cork (in which two iron nails are fixed and
connected In the circull) in any beaker. Insert the key into the plug.
Check whether the torch bulb glows. It does not. Does it mean that
the electric circuit is yet nol complete or the dry rubber cork does not
conduct electricity? Remove the key from the plug.

7. For observing the continuity test through the dil. hydrochloric acid
(say). place the rubber cork In the beaker A such Lhal the two iron

nails are partially dipped in the solution.

8. Insert the key in the plug and allow the current to flow in the circuil
containing dil. hydrochloric acid solution as a component. Does the
bulb glow now? Yes. it glows. It means that the electric circuit is now

complete and that the hydrochlorie acid conducis electricity. Thus il
is an electrolyte. Record your observation.
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9. Remove mekl:}rand take out the mibber cork from the beaker AL
Wash the rubber cork and make it dry using a clean cloth.

10. Repeal the experiment for the continuity test through the dil. sodium
hydroxide solution, sodium chloride solutlon, and distilled waler by
successively dipping the rubber cork in beakers B, C, and D

respectively.

OBSERVATIONS (A)_

Electric continuity test through
1.  Beaker A: dil. hydrochlorie acid solution  Bulb glows or not?
2.  Deaker B: dil. sodium hydroxtde solution  Bulb glows or not?
4. Beaker C: sodium chlonde solution Hl_.tlh'.ihl-ﬁnrm['n‘
4.  Beaker D¢ distilled water mﬁu—;umn

REesurts AND DiscussioN ?

[nfer from the observations that acids., bases and salis are electrolyiles.
Discuss the following dissociation reactions:
HCI [aqg) — H" [aq) + CI ([aq)
NaOH (ag) — Na® (ag+OH (aq)

NaCl (ag) — Na® (ag) + Cl [aq).

PRECAUTIONS "%

*  The ends of the connecting wires musl be cleaned and connecled tightly
with the other components of the clreull

* The acidic concentration in the distilled water must be highly dilute
otherwise the nails will starl reacting with the acid.

*+ The nalls must be partially dipped inside the lquid while performing
eleciric continuity test.

*  The rubber cork must be washed and dried alter every test and before
dipping It In another liquid solulion.
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NOTE FOR THE TEACHER

* In place ol four cells of 1.5 V each. a 6 V battery or a battery
climinator may also be used. Please make sure that if a 6 V source
Is used in the circuit, a torch bulb of 6 V must be used.

This experiment can also be performed with 3 V source prelerably
with a 3 V torch bulb,

*  In place of a torch bulb, a galvanometer or an ammeter [0 - 3 A)
may also be used to perform the continuity test. Please also connectl
a resistor of aboutl 1 or 2 W resistance In series with the
galvanometer or ammeler.

* Experiment Nos. 48 to 51, involve observations with eleciric
circuits. It is advised thal studenis may be suggested Lo perform
any of these experimenis belore performing this experiment.

* In place of hydrochloric acid solution, sulphuric acid solution
may also be used.

(QUESTIONS
*  Though sodium chloride and potassium chloride crystals are
composed of jons. Why do they not conduct electricity?

*  How does an alcoholle solution of polassium hydroxide conductl
electricity?

* How does the hydrochloric acid solution proves to be a betier
conductor of electricity than acetic acid solution (CH,COOH)?

*  Which substance is used as an electrolyte in lead storage battery
and which one in dry cells.

*  Whal are the current carriers In electrolytes?



AM

To lind the pH of the given samples of solutions of solids or fruil juices
using pH paper.

THEORY @

The pH is the measure of the acidie [or basic) power ol a solutlon. Il is a
scale for measuring hydrogen ion concertration in a solution. The pH scale
varies from 0 to 14. Al 25 *C (208 K], a neutral solution has pH equal io 7.
A value less than 7 on the pH scale represents an acidic solution. Where as
pH value more than 7 represents basic solution. Generally a paper
impregnated with the universal indicalor is used for finding the approximate
pH value, It shows different colour at different pH [Fig. 7.1(b]].

Test solutions of samples (a] a dilute acid (HCl or H,S0, or CH,COOH
etc.): (b] a dilute base (NaOH or KOH]: {c) a sall (such as NaCl, Na,CO,,
NH CI etc.;1 g salt in 10 mL distilled water); (d) soil water extract
(dissolve 1 g ol soil sample in 10 mL distilled water and filter to get a soil
waler extract); and [e) a frult juice, five test tubes and a test tube stand. a
measuring cylinder (10 mL), pH papers, and a glass rod.

b riiis o
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PREICEDURE E

. Place five clean test tubes in a

test tube stand. Glass rod
2. Take the solutions ol a dilule Eengyof Jusice
acid (say HCI), dilute base
(say NaOH). salt (say NaCl),
soil, and a f(ruit juice

separately in [ive test tubes pH paper
and label them.

3. Put one or two drops ol each
test solution on different sirips
of pH papers, using a glass rod Fig. 7.1 : fa) Testing the pH of a sample
[Fig. 7.1{a]). Glass rod used for by putting a drop on pH paper
one sample must be washed by glass rod
with water before used for the
other sample.

4. Note the pH by comparing the colour appeared on the pH paper
with those on colour chart for pH paper [Fig. 7.1(bj].

5. For determining the pH of a fruit juice, squeeze the frult and place
1 or 2 drop of the juice on the pH paper.

0 1 2 3 4 o 6 T B 9 100 11 12 13 14

B %

Digestive  Lemon juice Muare waler, Ammonia sodium
juiee in (2.2 2.4) Blood, Solulion hydroxide
stomarch Saliva (7.4) solution

Fig. 7.1 : (bl Colowr of universal indicator of different ph [ ]

OBSERVATIONS @-\

Bl No. Approximete pH
1. Ditute acid [1ICH
b 5 Dilute base NaOIT)
5. Salt selution [(NacCl)
i, Soll waler exiract
b, Afrmat L} juiee
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RESULTS AND DISCUSSION ?

As pH depends upon H* concentration and in an agueous solution
H* and OH ion concentralions are correlaled. therelore, every acidic
and basic solution shows diflerent colour at different pH.

PrRecAUTIONS B

=<

The test sample solutions should be {reshly prepared and the fruit
juice samples should also be fresh.

Glass rod used for one sample should be used for the other sample
only alter washing it with water.

NOTE FOR THE TEACHER

It is advised Lo explain the pH value of sall solutions and
dillerentiate between acid and acidic compounds, bases and basic
compounds.

Teachers may take a solid chemical like oxalic acid and juices of
citrus fruits, carrot, grapes etc., for making solutions for
determining their pH values, Students may be suggested to

compare the pH values of juices of unripe and ripe [ruits and
note the change in pH during ripening.

QUESTIONS

What do you mean by pH?
Whal is the pH of pure water at 25 °C [298 K)?

What according (o you should be the pH of dil. HCl and dil. NaOH
solutions? Observe and explain your findings.

On opening the soda water boitle the dissolved CO, comes oul.
would the pH of the solution increase or decrease as the gas
comes out? Explain your answer either way.
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Experiment

Aanv [@]

To identify bleaching powder among given samples of chemicals.

-
THEORY &=

Bleaching powder Is calclum oxochloride {CaOCL). On treatment with small
quantity of dilute actd, it liberates hypochlorous acid which can easily
furnish oxygen (called nascent oxygen) and thus acts as an oxidising and

bleaching agenl
2Ca0CL, (s) + H,50, [agl — CaS0, (aq) + CaCl, (aq) + ZHCIO [ag)

HCIO -HC + [O]

(Naseni oxygen)
In this experiment, we shall make use of this bleaching reaction to identily
the bleaching powder from the given samples of chemicals (four, say).

MATERIALS REQUIRED

Given lour samples: bleaching powder; sodium chloride: calclum chloride:
and ammonium chloride [or aliermate salis), dil. sulphuric acid, Nowers
peials or small pieces of coloured cotton cloth, eight beakers (100 mlL),
a measuring cylinder (100 mlj. and a glass rod.



PROCEDURE D

1. Prepare about 50 mL, 5% solution (by volume) of each of the four
given samples of chemicals in lour beakers. Label these beakers as

A B, C and D.

2. Take about 20 ml of dilute sulphuric acid in each of remaining four
beakers. Label them as E. F, G, and H.

Dip a small piece ol coloured cloth or llower petal in beaker A

4. Take out the cloth or lower peial from the beaker A and dip it in dil.
sulphuric acid in beaker E and stir it gently with the help of a glass
rod. Does the cotton cloth or flower petal decolourise? Record your

observatlion.

5. Repeal steps 3 and 4 with other three samples of given chemicals and
dil. sulphuric acid and record your observations.

OBSERVATIONS (&)~
SL  Sample  Colour of the cloth or lower  Colour of cloth or flower pel
petal dipped in %W

of sample chemical

o

1
2.
Y
4

(= g B8 - [

REsSuLTS AND DISCUSSION ?

Infer from the observations that which chemical solution decolourises the
cotton cloth or lower petal. The chemical which decolourises, exhibits
bleaching action. Thus the bleaching powder can be identifled.

In this case, the solution in beaker __ shows bleaching reaction and
therefore the chemical in solution in that beaker is bleaching powder.
The nascent oxygen produced by the decomposition of hypochlorous acid
(HCIO) is the cause lor bleaching action.

PRECAUTIONS l’-gf
* Handle the sample solutions and sulphuric acld carefully. These musi
not touch your skin.

*  Glass rod used for one sample solution should be used [or the other
sample solution only afler washing It with water.

b riiis o
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NOTE FOR THE TEACHER

* In the samples of chemicals, sulphites (S0% ) and hydrogen

sulphites (HS0; ) should not be given because these chemicals

reacl with dil. sulphuric acid and produce sulphur dioxide gas
which also acts as a lemporary bleaching agenl

QUESTIONS
* Name the subslance which on lreating with chlorine yields
bleaching powder.

*  Why does the bleaching powder known as a mixiure?

*  Whal happens when bleaching powder Is exposed o air?
* How does the bleaching powder help in the purification of water?

*  Whal Is the chemical name of bleaching powder?
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To identify washing soda or baking soda among given samples of chemicals.

THEORY @

Washing soda (Na CO,. 10H,0) and baking soda (mainly NaHCO,_) are white
solids. Thelr agueous solutions are alkaline and turm red Himus blue.
Carbonales and hydrogencarbonates react with dilute acids and produce
carbon dioxide gas which turns lime water milky.

CO3 fag)+H,0 ()= HyCO, (aq)+20H (aq)
HCO, fag) + H,O () — H,CO, [ag) + OH" (aq)
Na,CO, (s} + 2ZHCI] (ag) — 2NaCl {aq) + H,O (I} + CO, (g
NaHCO, (s) + HCI (aq) — NaCl {ag) + H,0 (I} + CO, (g}
Ca(OH]), {ag) + CO, (g) — CaCO, (s) + HLO )
Lime water Milky
On passing excess of CO, through limewaler, calcium hydrogencarbonale

is formed. IL 15 soluble In water and forms a colourless solution.

CaCo, (s) + H,0 (1) + CO, [g) —> CalHCO,), (aq).

b riiis o
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MATERIALS REQUIRED

Samples: sodium carbonate (washing soda), sodium hydrogencarbonate
(baking soda), ammonium chloride, sodium chloride eic., red Himus paper
sirips, freshly prepared lime water, dil. hydrochloric acid, five test tubes, a
tesi tube stand, a boiling tube, a thistle lunnel, a double bored cork, a

delivery tube, and a glass rod.
PROCEDURE E

1.

2.

Take about 1 g each of the four given samples separately in lour
boiling tubes and label them as A, B, C, and D.

Add about 5 mL distilled water in each boiling tube. Gently shake the
contents of the tubes.

Put a drop of every salt’s solution on separate red litmus paper strips.
using a glass rod. (Wash the glass rod used for one sample before
using it for other sample.) Nole the change In colour ol the litmus
paper, il any in each case,

Add 1 mL of dil. hjﬂ:ﬂl:h]ﬂﬂl:acidmmchtmlluhe Do you see any
clfervescence Irom any

test tube? I yes, perlorm

the lime waler lest as
detalled below.

For performing lime water

test, take the solution of

test tube A in a bolling S
tube and set up the
apparatus (delivery tube,
thistle Tunnel ele.] as

-

shown in Fig. 9.1. S L - \
Add dil. hydrochloric acid “e L r
drop by drop Lo the pig 9.1 : Carbon dioxide gas formed by the
solullion through the reaction of dil/ hydrochloric acid on
thistle hunnel. wxashing soda or baking soda is being
Pdass the liberaled gas i e

evolved through the lime water in a test tube. Does the lime waler
turns milky? I yes, then it shows the presence of CO, gas.
Continue passing the liberated gas through the lime water. Does
it again become colourless? This reconfirms that the liberated gas
is CO,.

Repeat the lime waler test on all samples thai give elfervescence in
step 4. Do not forget to wash the boiling tube when you change the
sample in il for performing the lime water test.
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OBSERVATIONS @\

SL Sample Colour  Solubility Actiom on Ted  Action af il Lime water
No. in waler Mmus paper  HCD ackd

[Saluble/ Chonges o [Efervescence Turns milky
tnserulble] blue or noi) observed or not?) or not?

I -

i Rl
-~

1

REsuLTs AND DISCUSSION ?

Infer from the observations about the identification of washing soda or

baking soda oul of the samples given for testing. Discuss about the litmus
paper and lime watler lests performed.

Sample in test tube ___ is washing soda/baking soda.

PRECAUTIONS &%

*  Add dil. hydrochloric acid to the salt solution drop by drop. I the
addition of dil. hydrochloric acid is nol slow, a vigorous reaction may
occur and the reaction mixture may come oul of the reaction tube and
pass into lime water.

*  Handle hydrochloric acld and washing soda carefully. These should
not touch your skin.

*  Freshly prepared lime water should be used lor performing lime water
lesl

NOTE FOR THE TEACHER

* Students may be given three or four samples of salts, of which
one of the salis s washing soda or baking soda. The remaining
samples of salls should not be carbonates, hydrogencarbonates,
sulphites or hydrogensulphites. These salls liberate either CO,
or 50,. Sulphur dioxide also turn ime water milky.

*  Preparation of lime water: Shake 5 g calcium oxide CaO, with 100
mL water. Allow it to stand lor aboul 24 hours. Decant the
supernatant liquid and use it for the iesis. It Is suggesied io
always use freshly prepared limewater.
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QUESTIONS

Explain why should dil. hydrochloric acid be added dropwise to
the salt solution while performing lime water test?

Whali will happen il crystalline washing soda is left open in air?
CO, and 50, both turn lime water milky and their aqueous
solutions turn blue litmus paper red. How can you then
distinguish between these?

Why should carbon dioxide be soluble in agqueous solution of
polassium carbonate?



Experiment

AIM

To show thal crysials ol copper sulphate contain water of crystallisation.

THEORY é

Blue crystals of copper sulphate conlains water of cryslallisation.

These eryslals dehydrale on healing lo lose waler of crystallisation al a
partlicular temperature and also change their colour.

CuS0,.5H,0— 5 CuS0, H,0—= 5CuS0,
Blue Bhutsh white White

If the dehydrated copper sulphate solid material is allowed to cool in air,
then it regains blue colour after gaining water molecules [rom the
almosphere.

CuS0, + 5H,0 — CuS0, 5H,0

White  From Blue
atmosphere

MaTERIALS REQURED [J44

Spatula, watch glass, copper sulphate. and a burner.

PROCEDURE E

1. Take some crysials ol copper sulphate (CuS0,.5H,0) in a spatula.

Whiseriais
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2. Heal these crystals on a burner by keeping the spatula direcily over
the flame of the burner.

3. Note the change In colour of the copper sulphate crystals during
the heating. Does it show a blulsh while colour? Il yes, keep on heating
the crysials for some more Ume, After some lime as temperature
reaches around 250 °C, the copper sulphaie crysials staris
appearing white.

4. Stop healing when it becomes complele while .

5. Transler the content {white powder) to a watch glass.

6. HKeep the walch glass In open atmosphere [or some tUme and allow It
lo cool. Do you find a change in the colour of copper sulphate crystals,

OBSERVATIONS @\

(il On heating, the blue colour of copper sulphate crystals first changes
into and then Lo

(i) Om cooling, the colour of copper sulphale agaln turns .

RESULTS AND DISCUSSION ?

Infer from your observations that the hydrated sample of copper sulphate
loses waler of crystallisation on heating and becomes dehydrated whose

colour Is white, This dehydrated copper sulphale regains waler of
crysiallisation on cooling and It again becomes blue. Thus the hydration
and dehydration is the precise cause of colour change.

PRECAUTION %:f

*  Hold the spatula containing copper sulphale erystals very carefully.
Do not bring your face near (o hot spatula. as it may hurt.

(QQUESTIONS

*  How can you tesl thal a given sample conlains waler or nol?
*#  What shall be the total action ol heat on copper sulphate?

* It 15 regarded that each molecule of copper suphate crystals al
room temperature contains five water molecules as water ol

crystallisation. Do you see any difference in them? (Hint: Look at
the dehydration reaction of copper sulphate)



