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To study the different parts ol a simple [dissecling) microscope.

THEORY é

The human eye cannol distinguish objects smaller than 0.1 mm. Hence,
we cannot observe cells, tissues, and minute organisms through naked
cyes. Belore the invention of microscope, biologists used lenses thai could
magnify minute objects only up o some extent. Subsequently scientisis
started using combination of lenses thal led (o the Inventon of microscope.
Microscopes are Instruments designed o produce magnilied visuals ol
smaller objects.

The simple microscope, also known as dissecting microscope, has a
single lens system through which the Image of an object Is seen. The simple
microscope s Infact a magnifying lens mounted on a metallic frame In
such a way that lens can be mechanically moved up and down or sideways
to get a magnified view of the object under observation. Its prineiple is not
different from an ordinary lens used by a watch repairer.

£y
MATERIALS REQUIRED
A simple [dissecting] microscope, permanent slides of plant {or animal)
malerials, parts of plants (or small insects), a slide, forceps, and a necdle.,
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DESCRIPTION
A simple [dissecting] microscope [Fig. 1.1) consists of the following parts.

3.

Base — It is the basal part thal is bifurcated and supporis the weight
of the microscope. It is generally horse-shoe shaped and is made of
metal.

Stand - It is a short. hollow cylindrical rod fixed (o the base. Anolther
small cylindrical rod called vertical limb [its into the stand. at the
other end. The vertical limb can be moved up and down, with the
help of an adjustment knob attached to the upper end of the stand.

Lens
Folding
fLrm

Vertical limb
Stage LClip

Adjustment
knob

Mirror
Sitend

Biase

Fig. 1.1 : A simple (dissecting] microscope

Folding arm - To the upper end of vertical limb, a flat horizontal
folding arm is attached. This can move sideways.

Slage — 1t Is a recltangular glass plate Otted with a pair of clips on lis
upper surface. The clips are used Lo hold the object or slide on
the stage.

Mirror - A movable plano-concave mirror is attached to the stand
below the stage for reflecting light onto the stage.

Lens — A simple convex lens (known as eye plece) Is mounted on the
[olded arm. The magnification of a dissecling microscope depends on
the magnification ol the lens which Is normally 5X. 10X or 20X
(X" denoles the number of times a lens magnifies an object).



PROCEDURE |[f_ |

1.
2.

3.
4.
a.

lamrial

Clean the stage, lens and mirror with a soft and dry cloth or with a
ssue paper.

Place a permanent slide or a slide with an object mounted on It on
Lhe slage.

Adjust the mirror to get maximum (reflected) light on to the object.
Align the microscope lens over the object under observation.

Rotate the adjustment knob to bring the object to clear focus.

PRECAUTIONS %75

Keep the microscope in its box afler use.

Clean the lens and mirror with a lens cleaning solution. Always wipe
the lens and mirror with a plece of silk cloth.

Always carry the microscope in an upright position. Use bolh your
hands to hold it.

Clean the stage properly before placing the slide.

Take care to prevent the microscope lens coming in contact with the
slide or an object.

NOTE FOR THE TEACHFR

*  Adissecting microscope is used to observe whole mounts of small

= ]t is Important to acquaint the students with the precautions Lo

* |i is advised to mount a suitable material on a slide and

organisms, parts of plants or animals and for dissecting small
organisms.

be adhered to while handling a microscope belore they proceed
for using iL

demonstrate to students.

(QUESTIONS

*  Whal is the magnification of the simple microscope you have used?
*  Why is a simple microscope also called a dissecting microscope?
*  Which type of mirmor is fitted in the simple microscope? Whalt 1s

ils uncton?

15
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To study the dilferent parts of a compound microscope.
-
THEORY &2

A compound micrescope uses a combination of simple lenses In the objective

and the eye piece. It offers a much higher magnification of an object than
the simple microscope,

MATERIALS REQUIRED

A compound microscope and permanent slides.

DESCRIPTION

The compound microscope (Fig. 2.1) consists ol the ollowing paris—

1. Base - It Is the basal part that is bifurcated and supports the weight
of the microscope, li is made of a metal,

2. Arm - I is curved and supporis the body tube, knobs lor coarse and
fine adjustments, stage and mirror. It is used for holding the
microscope. The arm Is attached Lo the base by an inclination joinL

3. Body tube — It is a hollow tube attached to the upper end of the arm.
It has the eye piece at the upper end and a circular, movable metallic
ring called nose piece at the lower end. Objective lenses are screwed



into the grooves present beneath the nose piece. Usually two objective
lenses of 10X {low power) and 40X [high power] magnification
are provided.

4. Slage - It is a rectangular platfiorm attached lo the lower end of the
arm. There Is a hole al the centre of the stage which allows light rom

Eye picce

Revolving nose plece Coarse adjustmeni

Low power objoctive kol
brns
High power objective Fine adjustment
lens knoh
Slage
Stage clip Artri
Iris dinphragm

Mirror

Stand

Fig. 2.1 : A compound microscope

the mirror to pass through it and to fall on mounted slide. A pair of
clips is provided to hold the slide firmly on the stage.

2. Diaphragm — It Is present below the stage and Is used for adjusting
the intensity ol light.

6. Coarse adjustment knob - It is attached to the arm and it moves the
body tube up and down for focusing the object.

7. Fine adjusiment knob — [t Is altached Lo the arm and moves the body

tube up and down very slowly. The fine adjustment is very essential
for ine Tocusing of object, partcularly in high power.

8. Mirror - A plano-concave adjustable mirror is fitted below the stage
to reflect light onto the objective.

Wiamnak
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PROCEDURE ﬁ
1.

2.

The microscope should be placed safely on the working table with the
arm facing yourself,

Clean the eye plece, objectives, and the mirror with a soft and dry silk
cloth.

Rotale the nose-plece slowly Ull 1L clicks In position o bring the low
power objective in line with the body tube.

Adjust the diaphragm for allowing optimum light to pass on toe the
stage.

Observe Lhrough the eye plece, Tilt and (urn the mirror towards the
light source and adjust its position till the microscopic field appears
brighL

Place the slide on the stage and move it so as to view the object on the
slide.

Move the body tube with the help of coarse adjustment knob until
the image of the object is seen. Sharpen the focus with the help of
ine adjustment knob.

For viewing the object under high power turn the nose piece to high
power objective aflter the objecl Is focused under low power. Using the
fine adjustment knob, focus the object.

PRECAUTIONS *‘J

‘While carrying the microscope, hold its arm with one hand and support
the base with the other [see Fig. 2.2{al].

Place the microscope with its arm [acing yoursell [see Flg. 2.2(hj)].

Do not tilt the microscope, keep it in upright position [see Fig. 2.2{c]].
Do mot use coarse adjustment when viewing through high power
objective [see Fig. 2.2(d]]. The slide may break.

Use a tissue paper [or clean silk or muslin cloth) for cleaning lenses
and mirror [Fig. 2.2(e]].

Place the microscope gently on the working table about 15 cm away
from the edge of the table to prevent its accidental fall [Fig. 2.2{0)].

Do not allow direct sun-rays to strike the mirror. Use plane mirror for
natural day light and concave mirror for artificial light.

Aller use, lower the body tube and keep the microscope in its box.
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Fig. 2.2 ; Handling of a compound microscope
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NOTE FOR THE TEACHER

= [t Is Important to acquaint the students with the precautions

lo be followed for handling a microscope before they proceed o
use 1L

* Magnification of lenses is often writien on the surface of the
objectives and eye pileces. It denotes the number of times the
object is magnified. In a compound microscope, generally an
piece is 10X or 15X and an objective is 10X and 40X or 45X. The
magnification (M) ol a compound microscope is the product of
magnification of eye piece lens and that of objective lens. For
example, the magnification of a compound microscope with 10X
eye plece and 40X objective is 10 x 40, that is 400.

QUESTIONS

= What will be the magnification of a microscope when 15X eye
plece and 40X objective are used?

*  Why is it suggested not to reflect the sunlight directly into the
body tube of the microscope?
&=  What is the dilference between a simple (dissecting] and compound

microscope?
*  What is the function of an adjusiment knob in a microscope?

*  Which of the following part supporis the weighl of microscope?
(a} arm (b) siage (c] body tube [d) base.

* Name the parl of a microscope with which objective lenses are
fitted?
(a) nose plece (b) diaphragm (c) stage (d) arm.

*  What holds the slide firmly on the stage of a microscope?
(a) diaphragm [b) clips (c) nose plece (d) objective,

*  Which of the following regulates the intensity of {lhimination in a
compound microscope.
(a) diaphragm (b) body tube (¢ stage (d) mirror.
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To determine the density of a liquid (oether than water) by using a spring
balance and a measuring cylinder.

L -
THEORY &=
The density (2) of a given substance s the mass of its unit volume. For a
substance of mass M and volume V., the density is given by the ratio:

In this experiment the density of a liquid will be determined by fAnding
the mass of its known volume,

MATERIALS REQUIRED

A spring balance (0 - 500 g), measuring cylinder (100 ml). polythene bag
according to the size of the measuring cylinder, and the given liguid
(kerosene, turpentine oil or any other).

PROCEDURE

1. Find the range and least count of the spring balance and the measuring
cylinder. (Hint: To determine the least count of a spring balance or a

lamrial
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measuring cylinder, note the value of the physical quantity measured
by il between any of its two adjacent numerically marked divisions.
Dividing this value by the number of smaller divisions between them
gives the least count of the device.)

2. Hold the spring balance vertically and ensure that its pointer Is al
#zero mark. Place the empty cylinder in a polythene bag and suspend
it from the spring balance as shown in Fig. 3.1. Note the reading. M,
of spring balance.

4. Place the measuring cylinder on a horizontal surface like a table.
Pour the given liquid (whose densily is lo be determined) in the
measuring cylinder. Nole the volume, V. of the liquid (Fig. 3.2).

4. Pul the biquid-filled cylinder in the polythene bag and again suspend
it from the spring balance. Note the reading. M,. of the spring balance.

&
e

I

“f »v
» X
. v
Fig. 3.1 ! Measurement of mass of a
measuring cylinder using a Fig. 3.2 : Measuremend of volume of
spring balance given lguid
OBSERVATIONS ®\

(i} Range ol the spring balance =___ _E
(1} Least count of the spring balance = g
(iii] Range of the measuring cylinder = mlL
(iv] Least count of the measuring cylinder = mL
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(vl Mass (M) of the given laquid:

() Mass of the emply cylinder in the polythene bag, M, = B
(1) Mass of the liquid-filled cylinder (in the bag) M, = £
[iif) Mass of the liquid, M (=M, - M) = g
(vi) Volume of the given liquid, V = mL
CALCULATIONS
Volume ol the given lquid V = mL
Mass of the given liquid M = £

M
Density of the liquid p=—

- =__  g/mL

= kg/m®( lkg/m*=0.001 g/ml)

RESULTS AND DISCUSSION ?

The density of the given liquid is kg/m?.

Find the siandard value of density of the given liquid and compare it with
the observed result (see Appendix - CJ.

PRECAUHGNS

The measuring qul.ndcr musl be clean and dry.
* The measuring cylinder should be placed on a horizontal surface while
measuring volume of the given Hquid.

= While observing the lguid meniscus the Hne-ol-sight should be al the
same horizontal level as that of the lowest meniscus.

* There should be no air bubble in the iquid while measuring its volume.
=  The spring balance should be held vertical while laking measurement

*  Before making use of spring balance 1l musi be ensured that ils pointer
Is al the zero mark.

*  The readings of the spring balance should be noted only when its pointer
comes (o rest.

SOURCES OF ERROR

* The graduatlions marked on the measuring cylinder and on spring
balance may nol be evenly spaced.

* A spring balance is primarily meant for measuring the weight (force) of
a body. However in laboratories. a spring balance is often used to
measure the mass of a body. It should be remembered that the
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calibration of spring balance scale is done at the place of its manufacture
and depends on the value of acceleration due to gravity (g) at that
place. Therelore, H a spring balance Is used o measure mass al any
other place where the value of g is different, an error in the measurement

of mass will appear.

(QUESTIONS

A spring balance calibraled in newlon, reads 19.6 N. What
will be Its mass In grams al your place?

You are given two measuring cylinders of least count 1.0
mL and 2.5 mL, respectively. Which one will you prefer to
determine the density more accurately?

Write two precautions that you will observe while measuring
the volume of a liquid with the help of a measuring cylinder.
Two botiles of equal volume are filled with glycerine and
waler respectively. Which of the bottle will be heavier? Give
reason for your answer.

Why is the density of waler al BD °C less than its density al
30 *C?
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To determine the density of a non-porous solid (insoluble and denser than
water] by using a spring balance and a measuring cylinder.

THEORY g

The density () of a given substance is the mass of its unit volume. For a
subslance of mass M and volume V. the density is given by the ratio:

P="-F

MATERIALS REQUIRED

A spring balance (0 - 500 g}, measuring cylinder (100 or 200 ml), a piece
of thread, water, and a small piece of experimental solid.

PROCEDURE E

1. Find the range and least counl of the spring balance and the measuring
cylinder (Explained in Experiment 3).

2. For finding the mass of the given solid. suspend it from the spring
balance with the help of thread (Fig. 4.1). Note the reading of the
spring balance.

lamrial
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3. Place the measuring cylinder on a horizonial surface like a table-top

and fill it with water, say, up to the hall of its range. Note the reading
of the water meniscus as the initial volume.

4. Tie the given solld with a thread and lower Il slowly In walter In the
measuring cylinder. What happens to the level of waler in the cylinder?
Let the solid to Immerse completely in the waler. Next, nole the reading
of waler meniscus as the final volume (Fig. 4.2).

A 1 Jf’““

Fig. 4.1 : Measuring of mass of solid Fig. 4.2 : Delerminaiion of volume of
using spring balaonce a non- poroes solicd

b. Take out the solid from the measuring cylinder. Dry it and repeat the
activity by taking different initial volume of water in the cylinder. In
each case note the initial and final readings of water meniscus.

OBSERVATIONS AND CALCULATIONS ®\

() Range of spring balance =___ g
{ii) Least count of the spring balance =_ g
(iii} Range of the measuring cylinder = mL
(ivi Least count of the measuring cylinder =____mL
(vl Mass (M) of the given solid =__ B
(vl Volume (V) of the given solid-
I tnital Heading Final Reading Volume of Solld  Mean value
No. of water meniscus. V, waler mentscus. V, V= V, -V, of volume of solids
0 en ww wmw v

e e T



Density of the solid (2=

2y = gml=__ kgm

(1 kg/m*= 0.001g/mL.)

RESULTS AND DISCUSSION ?

The density {p) of the given solid is

kg/m"”.

Find the standard value of density of the given solid and compare it with the
observed resuli (see Appendix - B).

PRECAUTIONS Q«I

The measuring cylinder musl be dry and clean.

The measuring cylinder should be placed on a horizontal surface while
reading the water meniscus,

While observing the liquid meniscus the line-of-sight should be al the
same horizontal level as that of the lowesl meniscus.

There should be no air bubble in the lquid while measuring ILs volume,
The spring balance should be held verical while taking measurement.

Before making use of spring balance 1l musi be ensured that its pointer
Is al the zero mark.

The readings of the spring balance should be noted only when its pointer

comes bo resl.

The solid plece should be wiped with a dry cloth before repeating the
aclivity.

SOURCES OF ERROR

The graduations marked on the measuring cylinder and on spring
balance may not be uniform and evenly spaced.

A spring balance is primarily meant for measuring the welght (loree} of
an object. However in laboratories, a spring balance is oflen used (o
measure the mass ol an objecl. Il should be remembered that the
calibration of spring balance scale Is done at the place ol its manufacture
and depends on the value of acceleration due lo gravity (gl al that
place. Therefore, I a spring balance Is used o measure mass al any
olher place where the value of g Is differenL. an error in the measurement
of mass will appear.

lamrial
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NOTE FOR THE | EACHER

*  The method describe above is useful for small solid objects. In

case of larger objects, one should make use of an over{llow can
rather than measuring cylinder.

*  This method is only useful for non-porous and water insoluble
solid objects. Therefore {1 is advised to use a metallic solid.

*  Some error in the measurement of volume of the solid piece may

occur even il il has meagre porosity.

*  The density of solid should be more than the density of water so
that the solid can sink in water. If the density of solid is less than
the density of water then a sinker can be used to perform the
experiment.

*  Earlier Experiment titled “To determine the density of a liguid
fother than waler]) by using a spring balance and a measuring
cylinder” also uses a spring balance. It is therefore advised that
students may perorm the earlier experiment [irst to be aware of
the instruments used in this experiment.

QUESTIONS

= Canyou determine the density of a porous solid by using a spring
balance and a measuring cylinder? Give reasons In support of
YOUT answer.

* How the presence of an air bubble in the liquid taken in the
measuring cylinder can affect the volume of the solid?

s  Density of sealing wax Is 1.8 g/cm”. Express it in kg/m”.
* A metal cylinder is melled and the whole mass is cast in the
shape of a cube. What happens Lo its densily? Give reasons.

= Al which temperatlure Is the densily of waler maximum?
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To show thal gases are readily compressible and liquids are not.

.
THEORY =

The density of gases varies considerably with pressure but not for lquids.
That is, gases are readily compressible while liquids are not. In this
experiment we shall use a plastic syringe to demonsirate IL.

A plastic syringe of maximum available size (such as 25 mL or 50 ml})
without needle, water. some other Hgquids such as mustard oil, kerosene,
and fruit juice etc.

PROCEDURE E

1. Hold the cylinder of a plastic syringe of maximum avallable size in
one of your hand.

2. Insert the piston inio the syringe cylinder and bring it to a ceriain
level inside the syringe cylinder. In this situation air (gas) is inside
the syringe. Note and record the reading of the piston in the syringe.
This is your initial reading.

3. Close {or plug) the oulet nozzle of the syringe strongly by one of the
Mnger of the same hand holding the syringe cylinder.

lamrial
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4. Apply a little force on the piston o push it in the syringe cylinder

5.

(that is to compress the air). Are you able to push it (Fig. 5.1)2
Keep on applying the force on the pision o push 1L further Inside
the syringe cylinder. Do you find that afier some atlempis, Lhe

piston stops pushing In further? Are you able o lurther compress
the air inside the syringe? Note and record the reading of the piston

in the syringe cylinder. This is the final piston reading.
Take out the piston from  ,,0her

Air Piston

the nozzle.

Fill the syringe cylinder
with waler. Inseri the

piston Into the syringe
cylinder. Slowly push It
inside the cylinder to
allow the air pass
through the nozzle of the
syringe. Ensure that
there Is no air buhble
inside the cylinder. Note the reading of the piston in the syringe. This
is your initial reading for water inside the syringe.

8. Again close (or plug) the nozzle of the syringe strongly.

9.

Apply force on the piston to push it in (or o compress the water
inside}. What do you observe? Does the waler compress? Note and

record the final reading,

10. Repeal the experiment with other liquids. Record observations.

OBSERVATIONS ®\

o =

I R e e A T

RESULTS AND DISCUSSIUH?

Infer from your observations that the gases are readily compressible
while liquids are not. This shows that gases have more vacant space
between the constituent particles.



PRECAUTIONS AND SOURCES OF ERRGR*_?

Use a cloth to salely and Ughuy close or plug the nozzle of the
syringe cylinder.

* The motion of pision inside the syringe cylinder musi be tighi

otherwise air (or liquid) may leak from the gas-piston boundary
(or Hquid-piston boundary).

* The needle of the syringe must not be used as it may hurt.

QUESTIONS

What do you conclude aboul the inter-particle space in case of
lquids and gases?

Was il easy to compress gas {air]? What happened when you
released pressure on the piston?

Whal do you think which is present between the particles of afr?
Where do you come across the phenomenon ol compressibility

of gases and liquids in daily life?

lamrial
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To study the changes in stale of sublimale solids on heating.

-
THEORY &=
A change in slale directly from solkd Lo gas on heating withoul changing
into lguid state, or vice-versa is called sublimation. That s,

Solid z—==—*Vapour (gas)

MATERIALS REQUIRED

Ammonium chloride [or camphor or naphthalene or iodine or any other
sublimable solid), china dish, funnel, cotton plug, burner, tripod stand,
and a wire gauge,

PROCEDURE E

Take powdered sublimable solid in a china dish.

Pul an inverted funnel over the china dish.

Inseri a cotton plug on the stem ol the lunnel.

Pul china dish over Lhe wire gauge on the tripad stand.
Heat the china dish slowly with the help of a burner.

Al ol
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Fig, 8.1 : Sublimation of ammonium chloride

6. Cover the outer surface of the funnel with wet cotion to sublime the
vapours quickly.

OBSERVATIONS @'\

A sublimable solid on heating directly get converted into vapours,
that sublimes back on cooling directly into solid again on the walls of
the hmnel.

RESULTS AND DISCUSSION ?

A sublimable solid on healng directly converts Into gaseous slale. How? Is
It because of the high vapour pressure of Lthe liquid state of the solid. The
ligquid state Is practcally non-existant.

PREEAUTIUNE *

Heal the sample rm*eﬁlli}r
* Take care in plugging the stem ol the lunnel securely with cotton.

& The size of the mouth of the funnel and china dish should be
comparable.
# Do nol remove the lunnel when hot.
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NOTE FOR THE TEACHER

=  Moth repellent balls are eastly avallable which can be crushed
and can also be used as a sample in this experiment.

QUESTIONS

*  In your view, what could be the reason for direcl conversion of
some solids to vapours and vice-versa?

* In the above experiment, you have observed conversion ol solid
to vapours. s this a physical or a chemical change?

= Could you think of some applications ol this change in dally life?
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To study the process of evaporation.

THEORY é

Particles of matier are always moving and are never al rest. Al a given
lemperature in any gas, liquid or solid. there are particles with different
amount of kinetic energfies. In the case of liquids, a small fraction of particles
at the surface, having higher kinetic energy than the bulk is able to break
away [fom the forces of atiraction of other particles and gets converted
into vapour. This phenomenon of change of a liquid inlo vapours [gases) al
any lemperature below its boiling point is called evaporation.

MATERIALS REQUIRED

Waler, china dish. triped stand, burner, and spiriL

PROCEDURE |ﬁ

Take about 50 mL lap waler in a china dish.

Heal the china dish slowly with the help of burner.

Observe how the contents in the china dish disappear with time,
Continue heating untill all the water evaporates.

Repeal the experiment laking spirit as a sample.

Al

lamrial
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6. Take aboul 10 to 15 mL spirit in a china dish and mark
0 its L:-"VE].
7. Keep it lor some time. Do not heat it.

8. Observe the contents in the china dish and continue
observing till all the spirit evaporates.

OBSERVATIONS ®.\

Walter evaporales on heating whereas spiril evaporales al room
lemperature.

’J RESULTS AND DISCUSSION ?

Fig. 7.1 :mﬂﬂm aof Some solvenis evaporale even al room temperature, The

tendency of the liquid to vapourise depends on the nature of
the liquid through the molecule-molecule (intermolecular)
inieraction in the bulk of the lquid,

NOTE FOR THE 1 EACHER

* A container containing spirit must never be heaied directly on a
flame. Instead a water bath may be used, if required.

&= The solvents which evaporate [asl al room lemperalure are called
‘highly volatile® solvenis. Examples of highly volatile solvents are
ether. acelone, petrolenm ether, benzene ele.,

QUESTIONS
* How is the crystallisation of sugar from its solution related to the
above phenomenon’?

= How would the presence of sodium chloride In water effect Its
evaporation tendency?

* Do you think that the process ol evaporation increases if the
surface area of a container containing the solvent increases?

= Wil an increase of lemperalure effect the rale of evaporation?
Justify your answer.

*  On a rainyday, the rate ol evaporation decreases, Why?

=  Amongsl evaporation and condensation which process s more
Indisciplined? Justify your answer.
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To determine the boiling point of water and melting point of ice.

=
THEORY >

The temperature at which a solid changes into ils liquid state is known
as its melting point. Once a solid attains its melting temperature, the
lemperature remains same until the entire solid converts into liguid.

The temperature at which a liquid changes into ils vapour state is known
as its boiling poinL. Once a liquid attains its boiling point, the temperature
remains same until all the liqguid changes into ils vapour.

MATERIALS REQUIRED

Round bottom flask (250 mL), a double bored cork., beaker (100 mL).
thermometer (-10 °C — 110 °C), stop-walch (or a stop-clock), spiril lamp
for gas burner), ripod stand with wire gauze, spring balance, a glass
lube, a polythene bag, laboratory stand, waler, crushed lce, and thread.

PROCEDURE _«5

A. Determination of boiling point of water.
1. Note the range and the least count of the thermometer.

lamrial
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2. Take aboul 150 mlL water in the round bottom flask

Fig. 8.1 : Determination of

Boiling point of 5
toater

and close its mouth with a two-holded stopper. Fix
the thermometer through one of the holes in the cork
and a glass tube through the other [Fig. 8.1]. Make
sure that the bulb of thermometer hangs in air and
is nol In contact with waler in the flask.

. Place wire gauze on a tripod stand and keep (he

flask over Il. Start healing the waler with a spirit
lamp or a gas burner,

Switch on the stop-watch (or stop-clock] and note
the reading of the thermometer after fixed intervals
of ime, say afler every two minules. Onee the
temperature rises above 80 °C, the time interval to
read the thermomeler should be reduced, say to one
minute.

. Continue recording the thermomeier readings for

4-5 minutes even afier the water in the flask begins
to boil.

B. Determination of melting point of ice.
1. Take a beaker and fill it up Lo half with crushed ice.

2. Inseri the bulb of the thermometer into the lce and let it stand in a
vertical position (Fig. 8.2).
3. Switch on the stop-walch or the stop-clock and note the reading of

thermometer and the stale of ice in the beaker after every one minuie
till the whole of ice melis.

4. Continue recording the temperature till the temperature of the water
s0 formed rises up 1o 2 — 3 °C,

OBSERVATIONS AND CALCULATIONS ®\

Record your observations on heating of water in
Table 1 and those on melting of lce in Table 2.

I I Fig. 8.2 : Determination of melting point of ice
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A Table 1: Observations for Heating of Water

B. Table 2: Observations for Melting of Ice

5L State of the ice Trme (mintte) Temperature ['C)
No. salid/partly solid/partly Bguid Mot

; A
" &

REesuits AND DiscussiON ?

Study the observations recorded In Table 1 and find the temperature
that remains consiant even when the water begins to boil. Infer the
boiling point of water. Study the observations recorded in Table 2 and
find the temperature that remains constant as long as the ice gels
converied into water. Infer the melting point of ice,

PRECAUTIONS &

A. Determination of boiling point of water

* Thermometer in the Mask should be fixed in a manner that its bulb
does not touch the waler surface in the flask.

* Recording of temperature and time should be done simultaneously.

B. Determination of meluing point of lce
* The bulb of the thermometer should be completely inside the crushed

fre.

¢* The thermomeler should nol touch the wall of the beaker.
* Recording of temperature and time should be done simultaneously.
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NOTE FOR THE TEACHER

* The boiling point of water under standard conditions is taken as 100°C.
However, il may differ due to impurities in water and atmospheric
pressure.

* The melting point of pure ice under standard conditions is taken as
(*C. However, it may change due to impurities in ice and atmospheric
Pressure,

QUESTIONS

*  Why iIs the bulb of thermometer Kepl above Lhe surface of waler
while determining the bolling point of waler?

* Why does the temperature remain unchanged until the entire
solid changes into liquid even if we are heating the solid?

*  Why do we fix a lwo holed-cork in the round botlom Nask while
determining the bolling polnt of waler?
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To prepare a saturated solution of common sall in distilled waler and Lo
determine iis solubllity al room lemperature.

THEORY @

A solution in which no more solute dissolves in the given solvent at a
particular temperature is a saturated solution. The solubility of a substance
in a saturaled solution is defined as the mass of solute dissolved in 100 g
of solvent. In this experiment we shall prepare a saturated solution of
common sall in waler at room temperature and then will determine iis
solubility.

MATERIALS REQUIRED

Common salt or sugar, distilled water, three beakers (250 ml). stirring
rod, filter paper, [unnel, china dish. watch glass, tripod stand, burner,
spring balance { 0 g- 250 g, preferably having least countof 1 g}, a polythene
bag, a measuring cylinder (100 mL), and a thermometer (10 °C - 110 °C).

PROCEDURE E

1. Hang the thermometer freely In the room. Nole and record 1is reading
to find the room lemperature.

lamrial
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A. Preparation of saturated sclution

2

Using a measuring cylinder take 100 mL distilled waier in a 250 mL
beaker. Dry the measuring cylinder afler use.

Dissolve some commeon salt in distilled water with the help of a stirring
rod.

Warm ithe solution slightly and keep on adding common salt in the
solutlon with constant stirring Ul no more commaon sall dissolves In
IL.

Stop warming the solution and allow the beaker to cool till it comes
to the room temperature.

Filter the solution Into another beaker In order Lo separate undissolved
salt, if any. The fllered solution Is the saturated solution of sodium
chloride (common salt) in distilled water al room lemperature.

B. Determination of Solubility

(I} Density Method

1.

2.

3.

4.

Determine the mass of the third beaker of 250 mL. (See Experiment 3
for details), using a spring balance and a polythene bag.

Pour 100 ml of prepared saturated solution in the weighed beaker,
using the measuring cylinder.

Determine the mass of the beaker containing saturated solution (using
a spring balance and a polythene bag).
Find the mass of the 100 mL of saturated solution.

(1} Evaporation Method

2

b,

Determine the mass of the china dish, using a spring balance and a

polythene bag.
Using the measuring cylinder, take 25 mL of prepared saturated
solution in a china dish.

Heal the china dish until all the waler (solvent) evaporales oul. The
dish will now contain only the solute [common sall).

Stop heating the china dish and allow it to cool.

Determine the mass of the china dish containing the solute, using
the spring balance and polythene bag.

Find the mass of solute that was dissolved in 25 ml saturated solution.

OBSERVATIONS AND CALCULATIONS ®\
Room temperature = *C K.
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i) Determination of solubility by Density Method

Mass of empty beaker, m, =__ 4

Mass of the beaker contlaining 100 mL

of prepared saturated solution, m, =__ g

Mass of 100 mL of saturated solution, m, =___g
(m,=m,—m}j

Density of distilled water, p (given) =_ lg/mL

Mass of 100 mL distllled water [= px100 mL) = 100 g

Mass of the solute [common =salt) in

100 mL of distilled waler, m = m,— 100 g =4

Solubllity of common sall, m g per 100 g of distlled water
= g per 100 g of distilled water,
(i) Determination of solubility by Enpuuum Method

Mass of empiy china dish, m, = g
Mass of china dish and common salt, m, =
Mass of sall In 25 mL of prepared saturated sxﬂuu:m m, ={m,—m,)

- E.
Density of distilled water, p (given) = 1 g/mL
Mass of 25 mL distlled waler [= px25 mL) = 25 ¢

25 mL [or 25 g) of distilled waler dissolves m, g of common sall 1o
prepare a salurated solution. Thus the 100 mL (or 100 g) of distilled

ey %100
25

solution at room temperaiure,

walter would require g of common sall to gel a saturaled

Solubility of common salt, m g per 100 g of distilled water

my %100
T 95 B

= __ g per 100 g of distilled water,

per 100 g of distilled water

RESULTS ?

Compare the solubility of common sall in distilled water Lo form a saturated
solution at room temperature obtained by density and evaporation methods.
Using density method the solubility of common salt in a saturated solution
al room temperature {__ "Cor___ Kl is g per 100 g ol distilled water.
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Using evaporation method the solubility of common sall in a saturated
solution at room temperature ( __ "Cor __ K] is g per 100 g of
distilled water.

PRECAUTIONS AND SOURCES OF ERROR 7

L

The spring balance should be held vertical while taking measuremenis.
Before making use of the spring balance it must be ensured that iis
pointer is at zero mark. If not then ask your teacher to help.

The readings of the spring balance should be noted only when ils pointer
comes Lo resé.

The measuring cylinder should be placed on a horizontal surface while
measuring the volume of the distilled water and solution.

While preparing the salurated solution, the warming of the solution
should be slow and to a temperature slightly (2 °C to 5 °C) more than
the room temperature. Similarly the cooling of solution musi also be
slow.

While performing evaporation method, heating of saturated solution
must be stopped as soon as all the water evaporates from the solution.

NOTE FOR THE TEACHER

* In place of common salt, some siudents may be suggested (o

* Experiment 3 and 4 explains a simple method to find the mass of

* | the spring balance is nol sulficienily sensitive, sindents may

* In case, il distilled water Is nol available, the experiment may be

* If siudents find it lengthy to determine the solubility using both

perform this experiment with sugar.

a measuring cylinder using a spring balance and
a polythene bag. Since in this experiment too a beaker and a
china dish [empty as well as flled) are to be weighed. it is therefore
sugdested that studenls may be asked to perform either of
experiment 3 and 4 firsl.

be suggested to use a physical balance. However a physical
balance might be new equipment for them, it is advised (o kindly
guide them tn making use of a physical balance to weigh the

nb]ectst more atcumlei}r.

performed with fliered water or drinking waler. lis density may be
assumed as 1 g/mlL.

density and evaporation methods, suggest them to perform only
one method.
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QUESTIONS

* How does Lhe solubility of a solute in solvent change with an
increase in lemperature?

*  What Is a supersaturated solution in your opinion?

*  How can a supersaturated solution of salt in water be prepared?

*  Whal will happen If a saturated sall solutlon prepared al high
temperature Is () cooled slowly? (li) cooled suddenly?

*  Would the solubility of sodium chloride ([common salt) in water
increase or decrease in presence of water sample containing
magnesium/calcium chloride? Give explanation.
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To prepare a solution of common sall of 10% composition by mass,

-
THEORY &=
The concentration ol a solution 15 the amount of solule present In a given
amount [mass or volume) of the solution. Mass percent concentration is
defined as a mass (g) of the solule per 100 g mass of the solution. A 10%

solution by mass means, 10 g ol solute dissolved in 90 g of solvent 1o
result into 100 g of solution.

MATERIALS REQUIRED

Common sall, distilled water, watch glass, stirring rod, physical balance,
measuring cylinder (100 mL), and a beaker (250 mL).

PROCEDURE ﬁ__

1. Calculate the volume of solvent (distilled waler) and mass of solute

(sodium chloride or common salt) required o prepare 100 g of 10%
by mass solution. This may be done as follows-

10 g solute is required for 100 g solution (distilled water + sall). Thus the
amount of water required would be 100 g- 10 g =90 g. Smce the density of
distilled waiter is | g/ml., therefore the volume of distilled water (requiired o
prepare 100 g of 109 by mass solution with 10 g ol common salt) is 90 ml.



2. Weigh an empty walch glass on a physical balance. Also weigh 10 g of
sodium chloride ([common salt) on the watch glass now.

3. Take 90 mL (90 g) of distilled water in a 250 mL beaker with the help
of a measuring cylinder.

4. Transfer 10 g of sall from the walch glass Lo the beaker containing 90
mL distilled waler.

5. Stir the solution untill all the salt dissolve In 1L,

OBSERVATIONS AND CALCULATIONS @\

(i) Mass of empty waich glass I_mil = g
(1) Mass of walch glass + sodium chloride (m, + 10 g) = g
(iil) Mass of sodium chloride (common =salt) =10g

RESULTS AND DISCUSSION ?

The concentration of prepared solution is 10% by mass of commeon salt in
waler. This way ol expressing concentration is one amongst many.

PRECAUTIONS AND SOURCES OF ERROR

=

s Use of physical balance must be done with all precautions. Ask your
leacher acquaint you with the working of a physieal balance.

* The readings of the physical balance should be taken only when iis
pointer comes to rest.

*  The measuring cylinder should be placed on a horizonial surface while
measuring the volume of the distilled water and solution.

NOTE FOR THE 1 EACHER

* In place of common salt. some siudents may be suggested to
periorm this experiment with sugar.

*  This experiments requires Lo use a physical balance o weigh
10 g of common sall or sugar using a walch glass, A physical
balance Is a sophisticaled equipment. 1t Is suggested 1o acquainl
sindenis with the working of a physical balance. They may be
asked Lo practice with this balance before performing this
experiment.

*  In case, il distilled waler is not available, the experiment may be
performed with filkered water or drinking water. [is density may be
assumed as 1 g/mL al the experimenial temperature.

lamrial
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QUESTIONS

-

Why should the density of a 10% common salt be more than the
density of pure waler al a specified temperature? Olfer qualitative
explanation.

A siudent is asked o prepare 250 mL sugar solution 15% by

mass concentration. How much amount of sugar and water should
be laken lor preparation of the solution?

If 50 mL of waler is added to the above solution. What will be the
change in the mass percentage of the solute?

830 g of salt solution contains 50 g of common salt in it Caleulate
lis concentration In lerms of mass percentage?



