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Pref&w&

This Manual of Upper Primary Science Kit for Classes VI, VII and VIII
not only describes the kit items and their uses, but also details the
activities that can be done with the kit material and are based on
NCERT science textbooks for Classes VI, VII and VIII. Thus, the Science
Kit serves as a portable laboratory whereas the manual supplements
and extends the exploration of various concepts through activities.

The activities in the manual are structured in a manner so that
the students can question, explore and finally discover the concepts
involved. The Manual is based on an approach wherein attempts
are made to inculcate the temper of scientific enquiry and
understanding of the subject matter among the students. The success
and usefulness of the Kit and the Manual will depend on how best
the teachers can motivate the students to use the Kit items rather
than a mere demonstration by them.

Such an activity-based approach has been followed in
preparation of the science textbooks in the NCERT, which requires
that the students themselves do the different activities. In the process
of doing the activities using the present science kit not only will the
students feel the excitement, but it will also give them opportunities
to think and explore and which may not be achievable by a reading
of the textbooks alone. Of course, this requires time and keen interest
on the part of the teachers. It is hoped that the teachers would also
enjoy making use of the Kit and the Manual.

In this Kit, we have included items for doing activities using
micro-scale laboratory technique. Use of micro-scale techniques not
only reduces the cost of the chemicals and apparatuses to a
considerable extent, but also is safe and environment friendly.

The NCERT appreciates the hard work done by the experts,
teachers, technical staff of the NIE Workshop, support of Publication
Division in the development of the Kit and the Manual.

The Council acknowledges the contribution of Prof. H.O. Gupta,
then Head of NIE Workshop under whose supervision this manual
was developed. Thanks are also due to Professor Hukum Singh and
Professor V.P. Srivastava for editing the manuscript.

We welcome comments and suggestions from our readers for
further improvement of this manual.

R.K. Parashar
Professor and Head
DEK, NCERT

New Delhi
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Acrivity 7.10.2  How can we find the speed of a 161
normal walk?

Activity 7.10.3 How can we measure time with the 162
help of a sun-dial?

7.11 Electric Current and Its Effect

Activity 7.11.1 How can we show that a current 164
flowing through a conductor produces
heating effect?

Activity 7.11.2 How can we show that an electric 166
current flowing through a conductor
produces magnetic effect around it

Activity 7.11.3 How can we make an electromagnet? 168

7.12 Light
Activity 7.12.1 How can we identify different types 170
of lenses and mirrors?

Activity 7.12.2 How can we find the nature of the 173
image formed by a concave mirror?
Activity 7.12.3 How can we find the nature of the 175

image formed by (a) convex lens
(b) concave lens?

Acrivity 7.12.4  How can we find the composition 177
of white light?
Activity 7.12.5 How can we split sunlight into 179

different colours?

8.1 Crop Production and Management
Activity 8.1.1 Do plants need manures and fertilisers 182
for better growth?

8.2 Microorganisms: FriEND AND FoESs
Activity 8.2.1  Where do microorganisms live? 185
Activity 8.2.2  Are microorganisms an integral part 188
of our life?
Activity 8.2.3  What is the role of microorganisms 190
in fermentation?
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8.3 Synthetic Fibres and Plastics

8.4

8.5

8.6

8.7

Activity 8.3.1
Activity 8.3.2

Do all threads have the same strength?
Does the synthetic fibre absorb the same
amount of water as the natural fabric?

Materials: MeraLs anD NoN- METALS

AcTtivity 8.4.1

AcTtiviTy 8.4.2
Activity 8.4.3

Activity 8.4.4

Activity 8.4.5

AcTtiviTy 8.4.6

AcTtivity 8.4.7

AcTtiviTy 8.4.8
AcTtivity 8.4.9

What happens when materials

are hammered?

Do all materials conduct electricity?
How will you test whether rust is
acidic or basic?

How will you test the nature of the gas
evolved on burning of sulphur?

To test the nature of solution formed
when magnesium reacts with water?
What happens when zinc reacts
with hot water?

How do metals and non-metals react
with dilute hydrochloric acid?

Does aluminum react with a base?
What happens when metals are
immersed in the salt solution of
other metals?

Combustion and Flame

Activity 8.5.1

Activity 8.5.2
Activity 8.5.3

Activity 8.5.4

Are all substances around us
combustible?

Is air necessary for combustion?

Can we heat water in a paper cup over
a candle flame without burning it?

Is the flame hot throughout?

Cell: Structure and Function

AcTtivity 8.6.1

AcTtiviTy 8.6.2

How to observe amoeba, paramecium
and yeast under a microscope?
What do plant cells look like?

Reproduction in Animals

Activity 8.7.1

How does asexual reproduction occur
in small animals such as hydra
and amoeba?
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8.8 Force and Pressure

Activity 8.8.1

AcTtiviTy 8.8.2

8.9 Friction
Activity 8.9.1

AcTtivity 8.9.2

8.10 Sound
AcTtivity 8.10.1

AcTtivity 8.10.2

Activity 8.10.3

How can we apply a force on an 226
object without bringing it into

physical contact with another object?
How can we show that force acting on a 228
smaller area exerts larger pressure?

How can you measure the weight of 230
a given object using a spring balance?
How can you show that friction 232
depends upon the nature of the two
surfaces in contact?

How can we distinguish between a 234
pleasant sound and a noise?

How can you show that sound can 235
travel through a string?

How can we produce waves using 236
a slinky?

8.11 Chemical Effects of Electric Current

Activity 8.11.1

Activity 8.11.2

How can you show that water can be 238
splitted into its constituent elements?
How can you use electric current for 240
coating a metal over the surface of
another metal?

8.12 Some Natural Phenomena

Activity 8.12.1
Activity 8.12.2

8.13 Light
Activity 8.13.1

ActiviTy 8.13.2
ActiviTy 8.13.3

Activity 8.13.4

How is an electroscope made? 242
Do charges interact with each other? 244

How can you verify laws of reflection 246
of light using a plane mirror?

How can you show that a reflected 248
light can be further reflected?

How can you make your own 249
kaleidoscope?

How can you show that the sunlight can 251
be splitted into different seven colours?
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ListOf Science Kit Items for;

Sl. Item Name Figure/Setup Uses
- No. (No. of Items)

Tl ees— e —— e = % Il e |
GENERAL ITEMS
(Category A)

— Used for keeping kit
items

.

[

2. 1C.C. Spoon — Used for measurement
2) (volume)
— Calibration of small
vessel.
— Used as spoon for

chemical.
R W . NSNS - T T

3. Spring Balance C———— — Weight measurement
(1) up to 250 g.
Z‘ — Measuring the force of
pull applied for pulling

object on plain/rough
surfaces.
— To show the ease in
pulling object on roller.
— To introduce the
concept of density of
different metals.
- 1 rErm—

%

O S

— To give an idea of
cuboid. —_
— Used as container. y
F

4. Decimeter
cube vessel

— To understand
interrelationship of
length, area, volume

{
and unit of litre (L). I
|

— To measure liquid
upto 1L.

— To find area of small
irregular paper, leaf,

etc.
L

T

i



5. Thermometer Laboratory thermometer
— Laboratory (Alcohol) — To understand
— Clinical interrelationship of

(1 each I units for measuring
_ temperature.

— Used for measuring

"""" temperature of hot and
u
Laboratory cold liquids, soil, water,
thermometer ete
e 0 Clinical thermometer
Clinical — For recording human
thermometer body temperature.

Laboratory — A collapsible

stand stand/arrangement for
Plastic Vice/ performing various
G-clamp experiments.

(1)

and Boss

(2)

head and Clamp
(1
R W

7. Kerosene
burner

(1

— Used as heat source in
various experiments.

— To understand

principle of wick/

chimney

as alternate to gas

burner.

I S Y N N - R——— | & B

Used as stand for
various experiments
including heating
liquids in beaker, can
china dish, etc.

L2 o JINN [T N S DT L - - TETE 1 - Y

— To understand
principle of old days
time measuring.

?
i

9. Sun dial
(1)

T AW



STy |
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— To show experiments

10. Steel ball

(with a hole on friction (rolling).
for hook — To show oscillating
arrangement) motion.

(1)

— To show time period of
simple pendulum.

11. Aluminium — To measure growth of
Ruler cum lever plants
(1) — To draw straight lines.
— As a measure of length,
breadth, etc or distance |
between 2 points.

~SNSIRANN
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12. Pulley with frame
2

— To understand
concept of pulley as a
simple machine/lever.

— To demonstrate how
pulley help us in

doing work.

13. Aluminium
wire and
pointer

(1)

— To show expansion of
Aluminium wire on
heating.

‘ "J.r TTHEEE TEEE AT TV T WV T T » EEEETR | L

14. Bimetallic — To understand the ]
strip ) concept of thermostat ’

(1) (expansion of metals).




. Rods with
holder
(1)

— To show variation in
expansion of different
metals.

Aiuminium rod

. Sitar String
(Steel wire)

(1)

Solid allows the sound
to be transmitted
through it

To show that sound is
produced by the to and
fro motion of wire.

. Banana clips — Used as connectors on
Connecting the circuit board
wire during various
(2 sets) electrical activities.

. Fuses
(small roll) and
Model showing
heating effect
of current

(1)

Conversion of electric
energy into heat
energy.

— Function of fuse.

[ =

19. Set of four — — To show resistance in

resistors series and parallel.
5 ohm, — To study the factors
10 ohm on which resistance of
(2Nos.) wire depends(Ohms
20 ohm. law)or current in a

& (4) circuit depends upon

the resistance.

f—

B |

20. Magnetic — To show how direction d
was known during
travel around earth in
olden days.
— To show effect of N.S.
pole on magnetic
compass.

a8 Ui

L BT L 8 .

compass

(1)

‘-
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. Electric bell along with
coil and iron core

(1)

. Panel for
connection

To study open model
of bell.

To show electromagnet
and its application.

Used as voltmeter,
ammeter, etc.

— E—-

23. Ray Streak apparatus
and accessories
(a) Cover with slits (1)
(b) Screw type torch bulb (2) 6V
(c) Plane, Concave, Convex
mirror of aluminium
sheet (1 each)

(d) Double Convex lens (1)

(e) Plane Concave lens and
counter part of
(d) 2 Nos.

(H Glass slab 92)

(g) Triangular
Glass prism (1)

-
. Colour disk
(1)

TR Y B P 2 L S )

25. Aluminium Disc with
rubber cork

(1)

To find out focal
length of convex and
concave lens. J w
To study that light S
travel in straight line.
Observing convergence

and divergence of ray
through lens.

Image formation by
concave and convex
mirror.

To study refraction of
light through slab and
prism.

Dispersion of
white(spectrum) light
into constituent
colours by prism.

—

DR L

Mixing of seven
colours to form white
light.

| D T

To show various
applications of
electroscope, in use
with belljar.

To produce , transfer,
preserve and identify
electric charge.
Transfer of charges.

".
~

L e



26. Thermocole
(Stynofoam ball)
(1)

— For use in showing
static changes.

|

27. Transparent f\ — To be used with funnel
PVC tube for stethescope.
(6 mm diameter)

(1)

T T e—

— e R, S|

28. Tuning fork \ — To show sound is
(1) > ’ produced by vibrating
/ objects.
— To show vibration of

prongs with item

/

— As a measure of
liquids 5-10 ml.

— To transfer liquids

during experiments.

As conducting wire
in electricity related
experiments.

— To make
electromagnet
connection .

— To show corrosive
and non corressive
material, prevention,

etc.

L "B

To draw
angle 0°-180°




32. Circuit board
assembly with
Torch Bulbs

— To illustrate essential
components of simple
circuit.

— To show make and break of]
circuit.

— To show how electricity can

be used to do work.

To show electromagnet.

— used as indicator in
test lamps.

(Light emitting
diode)
(1)

0000000

34. Slinky mm""""’m lll. — To show longitudinal and
1) "m”” H““) traverse waves.
W “‘U«‘.‘A‘.“‘.
A WS " T i
35. Magnets — To show that the attraction
(1 each) for iron is intense at end

but poor at middle.
— To show existence of poles
— Freely suspended magnets
always point
N-S direction.
— Attraction of same pole,
repulsion of opposite poles.
Existence of magnetic field.

f 36. Stainless Steel
electrodes fixed

R ( in cork
£ -

- . E S © 1 T

— To show concept of
electrolysis, used with
belljar. ‘

— Water is made up of oxygen
and hydrogen. ?

— know ratio of two gases.

— Testing of Hydrogen and

Tiew
. . I oxygen.
- | i paame g b F ) R -/ (= N
L ' 37. Plastic — To transfer drops of
.I‘ (3mL) Pasteur pipette chemicals.
(10)
w' 5

i
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38. Plastic funnel
(1)

— For pouring liquids into
container.

— To show filtration.

— Exhale and inhale of
air/functioning of human
lungs.

— To show effect of sunlight
on photosynthesis.

39. Filter paper — Used for ﬁltermg the
(10 pieces) substances or product of
a chemical reaction or in e
chromatography, etc.

40. D1spens1ng — Used to keep the

bottles chemical reagents.

(20) — Open the cap and
squeeze the bottle to
dispense one or two
drop.
Label the dispensing
bottle.

T T T Taa.

— Use as a container to
store the solid
chemicals.

e T el T . S 4 T A

o 42. Compound — For assisting eyes in
R, o £ Microscope the vision of minute
= IR (1) objects or features of
R L objects which can’t be =
: 8- i ; seen with naked eye.
— To observe slides,
Ce = - feature of insects. y
— To study structures. i




43. Measuring
cylinder

(1)

— To measure liquids
during experiments.
— As container

44. Micro test tube
rack
(2)

— The test tube rack is
used to hold test tubes
while reactions happen
in them or while they

are not needed.

45. Deflagrating

For burning

spoon Magnesium ribbon
(1) during experiment
— Percentage of oxygen

in air.

o«

. s 5 . B
46. China dish
(1)

— Heating of chemical
during experiment
— As container

. 47. Wash bottle — Used to contain water
(1) to wash the
apparatus.

L g
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48. Generator As mini power
Assembly [ house(15V, 500 mA)
- for experiments.

To show conversion of
energy.
Lighting bulb for
experiment with light.
Electrolysis of water.
Experiment with set of
resistors.

49. Periscope Used to fit the plane
Frame mirror strips and work
with mirror as Periscope.

(1)

50. Plug Key Used as one way key
(1) = in an electrical circuit. s

51. Crocodile Used as connectors on
clips the circuit board
(5 set) during various
electrical activities.




Sl. Item Name Figure/Setup Uses
(No. of item)

GENERAL ITEMS
(Category - B)

mr A
Rubber bands — To produce vibration,
(assorted size) sound etc.
— Miscellaneous use.

AT
2. Rubber balloons
(assorted size)

— N e TR BT - =

— To show sound can travel in
water.

— Used as diaphragm in expt to
show inspiration and :

expiration. %

— Used as improvised pressure
1
—

detector, miscellaneous use.

|
3. Cotton thread
(1)

To show oscillation of
simple pendulum.
Miscellaneous use.

. =BiN

— As a heat source if no
alternative available.

— To differentiate between

burner and candle flame.

4. Candle
(2)

L. VH EEERAT AT N R W — T LA i

— To show difference of
pressure.

5. Rubber suckers
(2)

6. Forceps — Used to pick and hold
(1) the subject while

T

\ T
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. Iron Nails
(assorted size)
(10)

8. Test tube
brush

. Test tube
holder
(1)

10. Polyster cloth
(150 x150 mm)

| i,
11. Woolen cloth
(150 x150 mm)

12. Thermocole
sheet

13. Plastic strip with
woollen cloth

(100 x100 mm)
(1)

14. Glazed glass
sheet
(100 x100 mm)

— To test the strength

— For collecting and

— To hold test tube

— Heating chemicals B

— Used for rubbing with "

— Used for rubbing

A E D O LT . W W

attached at one side

H [ THII TEVES s e —i.

of the magnetic pole
of a bar magnet.

cleaning chemical
ete.

while performing
experiments.

during experiments.

balloons/plastic strips
to get electric charge.

with 13 to get
electric charge.

Used as mounting
board.

For experiment with
electrostrope.

T 1 RSl )
To show difference

between transparent,
translucent and

opaques medium.
To generate static
charges.

[~ B B
Used for mixing dry
paste type chemical
during experiment.

‘-
A



15. Plane mirror =— — For preparing
strips ' V—V Kaleidosope.
3)

e | SEER ¥ |- =i

16. Copper strip Cu as electrodes for
(2 x10 mm) electrolysis.

. Emery paper General use.
(1 piece)

. Sand paper General use.
of different
numbers
(3 pieces)

Used as vice.

24. Lens and spherical — Used to hold the lens
mirror stand and spherical mirror.

(1)

[

\ O I BN THEEE BN A T—" - 7 TNEN A
- 25. Thin rubber sheet — QGeneral use.

(100 x100 mm)

(1 piece)




h‘ ﬂl—‘

— Used for cutting
during experiments
— Used for pruning

plants and paper.

2. Surgical _@) — Used for cutting thin
scissor metal/plastic foil.
(1) — for pruning plants, etc.

[ Ul | & T

3. Screw driver @ — Used for screwing/

(1 -7~ Unscrewing.

— Used as striker for
tuning fork.

— Used as bottle opener.

— As screw driver.

. Bottle opener
with corkscrew
and screwdriver

(1)

5. Claw hammer To remove inserted
(1) nails.

— For inserting nails in

table /wall.

— For breaking solid

chemical.

— To feel
hardness/softness of
metal.

To show simple lever.

For cutting wax,
semisolid chemicals,
pruning of plants, etc.

B T NLITErsS i . T = S T ETN

7. Scalpel — Used in dissection.



. Dissecting — To point out different
Needle parts of biological
(2) specimen.
— To pierce paper or any
other such item.

. Pair of tongs — For holding hot glass
(1) rod, test tube, etc.
during experiments.

1. Petridish — Used with bell jar for
(1) getting distilled water.
v — As container.
Used for germinating

seeds.

. Micro test tube ! For experiment
4/8 mL requiring heating,
(10) holding of chemical etc.

- I | s B

Used to show
magnification.
To study structure of
various chemicals,

granules, etc.

— As container for use
in electrochemical

experiments, thermo-
chemistry, preparation
of salts, etc. o

1 L —




5. Glass Q N\ — Used to collect

Slides o specimen.
(10)

L ¥ - — [

6. Y - Tube — To show working of
Brosilicate lungs.

(1)

7. Cover slips Cover slips  _ For covering speciman

(20) 5 that is being observed
under a microscope.

Used as a stirrer.

8. Glass rod Used to pour liquid on
(2) to the filter paper

during filtration.

9. Bell Jar To show function of
(1) lungs.
To show electrolysis.

I I . TR I 1T [

10. Double mouthed — To show percentage of

flask oxygen in air.
(1) To show acid and

bases character of
non-metals.

LN I TEETEEwT N

~ 11. Glass tube For miscellaneous use in
(1) chemistry experiment.

o LTEN ITU AN T A . v Ly E wEEa 1 I

12. W-Tube To test properties of
gases.




. Watch glass
(1)

. Double
Concave
and Double
Convex Lens
(FL 20 cm,
dia 50 mm)

Concave and
Convex Mirror
(FL 20 cm,

dia 50 mm)

(1)

— The watch glass is used
to hold solids when
being weighed or
transported. It should
never be heated.

Used to show the
image formation on a
screen.

Used to show the
image formation on a
screen.




LIST OF CHEMICALS

. Permanent Slides
(i) Hydra showing
budding
(ii) Amoeba showing
binary Fission
(iii) Paramaecium
(1 each

. Yeast Powder

(109

. Urea

(10 g

. Calcium Oxide

(10 g

. Copper Sulphate
(10 g

. Sodium Hydroxide
(10 g

. Methylene Blue
Solution
(10 mL)

. Universal Indicatior

Solution
(10 mL)

. Phenolphthalein

(10 g

. Magnesium Ribbon

(1)

Baking Soda
(10 g

Sodium Chloride
(10 g

Iron Fillings
(1 vial)

Litumus Paper
(Red And Blue)

Methylated spirit
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Introduction

1. Asour THE Kir

The NCERT Upper Primary Science
Kitwith its manual provides various
learner-centred activities on the
chapters of Science Textbooks for
Classes VI, VII and VIII based on new
syllabus developed by NCERT. These
activities are meant to encourage the
students to explore science concepts
through their observations and to
understand these concepts through
various activities/experiments.
In order to link the content, the
names of the chapters of the
textbooks have been mentioned.

The manual describes the activities
most of which can be performed
using items in the kit. However, some
activities may require some items
easily available from the
surroundings. Each chapter has
problem oriented topic (in an
interrogative form). In case, you are
interested in additional activities, you
are at liberty to do those, given in
extension activities.

In order to guide your activities,
structured performing steps are
suggested to facilitate the sequential
development of the concepts.
Motivational questions on the activity
are also suggested. Wherever,
required, the answer-clues for some
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names of the chapters of the
textbooks have been mentioned.
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using items in the kit. However, some
activities may require some items
easily available from the
surroundings. Each chapter has
problem oriented topic (in an
interrogative form). In case, you are
interested in additional activities, you
are at liberty to do those, given in
extension activities.

In order to guide your activities,
structured performing steps are
suggested to facilitate the sequential
development of the concepts.
Motivational questions on the activity
are also suggested. Wherever,
required, the answer-clues for some




questions are given. Materials required to perform the activity are
also suggested.

NCERT Upper Primary Science Kit contains scientific and
general items, some chemicals, glassware, tools, etc. Attempts
have been made to make the items

® Low cost
* Multipurpose
e Microscale

The best examples are W-tube, Y-tube, electric generator,
laboratory stand-cum-vise, compound microscope, ray streak
apparatus, double mouthed flask, laboratory and clinical
thermometer, slinky, sun dial, bimetallic strip, pulley with frame,
electric bell, magnetic compass, tuning fork, circuit board,
assembly, deflagrating spoon, periscope frame with mirror, belljar
for electrolysis, electroscope, lung apparatus, kerosene burner,
slides, coils, optics kit, spring balance, micro test tubes, etc.

The Science Kit has the following advantages:

* Availability of necessary piece of
apparatus at one place.

* Multipurpose use of items.

¢ Economy of time in setting up of
experiments.

e Portability from one place to
another.

e Low cost.

The kit replaces the traditional
science laboratory. There has been
special provision of use of microscale
chemistry lab technique which reduces
the wastage of chemicals, hazards and
provides pollution free atmosphere,
besides other innovative materials.

II. SCIENCE LEARNING
APPROACH

There has been a rapid expansion of
scientific knowledge in recent years.
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Realisation of the relevance of science education as reflected in
human thought, style, social values and culture have been made it
imperative to upgrade the curriculum and learning approaches of
science in order to improve the quality of life. To make a student
(learner) a scientifically literate citizen as envisaged in the National
Policy on Education-1986 and National Curriculum Framework
(NCF) 2005, there is an imperative need for the learner to :

understand and apply the basic concepts of science,
learn scientific inquiry skills of gathering information,

develop desirable attitudes and value appreciation for truth
and objectivity,
nurture creative talents,

learn scientific method and apply it in solving problems and
making decisions to improve everyday living and environmental
conditions and to promote development and use of technology.

For achieving these objectives, it is necessary to shift emphasis

from rote memory-based, content-oriented and teacher-centred
method of teaching, to:

* problem solving-based,

® activity-oriented,

* performance-based, and

® learner-centred approaches.

These approaches would require learner to :

* investigate,
¢ develop observation skills,
* record observations,

® structure, organise and communicate
information,

* hypothesise,

¢ collect and analyse data,

® draw relevant inferences,

* design solutions and act accordingly.

Activity-based learning makes science more interesting,

motivating, effective and meaningful. This provides plenty of

Introduction 3




opportunity for thinking, reasoning and looking at
science in its totality as a highly rational, intellectual
problem-solving human activity. This would help in
developing qualities like self-confidence, curiosity,
initiative, inventiveness, self-reliance, persistence and
skills of innovation to solve problems in real life
situations. However, to make the best use of the
learning situations, it is very essential that the teacher
is provided with effective instructional materials in
addition to the textbooks. As a teacher you have to
plan before hand, outline the general directions and
prepare yourself adequately to conduct an
investigation. You should read the subject matter
from the textbook and this manual. Then, you can
make note of scientific ideas, their applications in
daily life and the learning processes that may be
developed through an investigation. In this manual,
an attempt has been made to provide necessary
instructional materials containing a description of
learner-centred learning experiences or activities.
This also includes points of inquiry and necessary
experimental skills for conducting the investigation
using items from the kit and also based on learner’s
own experiences from the environment.

The present science learning approach provides a situation
where you, as a teacher, have to work not merely as a
communicator of scientific knowledge but also as an activity-
faciltator and co-investigator. Thus you will also be a co-learner.
You should emphasise on activity-based and ‘learning science by
doing’ approaches making use of learner’s own experiences and
through investigation and problem-solving activities.
You should stimulate proper learning situation using the materials
that are provided in the science kit. In the learner-centred approach,
it is preferable for the students to perform all the activities
individually or in small groups. In view of the limited number of
the items provided in the science kit, sometimes you may have to
conduct experiment/demonstration on some topics for the whole
class. You should involve the students in understanding various
steps of the activity/demonstration. The proper learning situation
facilitates personal investigation/small group activity to conduct
the investigation for presentation of results and useful discussions.
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This may also help in carrying out project work by the
students. Such an approach would discourage rote learning
and promote independent thinking among learners. Careful
and skilful observation of sequences and steps during an
activity is an interesting experience and is a
part of the discovery method.
You should ask appropriate
questions during the investigation
or activities. These questions
should help students to become
self-confident and independent problem solvers for improving their
every day living and environmental conditions, as well as for
promoting the use of science and technology.

If an activity does not succeed, do not get discouraged.
In such a situation you, along with the student, try to analyse
why the activity has not succeeded. A number of ideas may come
up for successful performance of the activity. The most reasonable
suggestion may then be tried out. If it still does not help, another
idea can be tried out till the activity succeeds. By repeating the
steps and controlling the procedure during an activity as a method
of discovery, the learner is able to understand the whole process
more closely, like a budding scientist discovering new ideas or
an engineer inventing new solutions to problems or an artists
creating new designs.
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questions are given. Materials required to perform the activity are
also suggested.

NCERT Upper Primary Science Kit contains scientific and
general items, some chemicals, glassware, tools, etc. Attempts
have been made to make the items

® Low cost
* Multipurpose
e Microscale

The best examples are W-tube, Y-tube, electric generator,
laboratory stand-cum-vise, compound microscope, ray streak
apparatus, double mouthed flask, laboratory and clinical
thermometer, slinky, sun dial, bimetallic strip, pulley with frame,
electric bell, magnetic compass, tuning fork, circuit board,
assembly, deflagrating spoon, periscope frame with mirror, belljar
for electrolysis, electroscope, lung apparatus, kerosene burner,
slides, coils, optics kit, spring balance, micro test tubes, etc.

The Science Kit has the following advantages:

* Availability of necessary piece of
apparatus at one place.

¢ Multipurpose use of items.

¢ Economy of time in setting up of
experiments.

e Portability from one place to
another.

e Low cost.

The kit replaces the traditional
science laboratory. There has been
special provision of use of microscale
chemistry lab technique which reduces
the wastage of chemicals, hazards and
provides pollution free atmosphere,
besides other innovative materials.

II. SCIENCE LEARNING
APPROACH

There has been a rapid expansion of
scientific knowledge in recent years.
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Realisation of the relevance of science education as reflected in
human thought, style, social values and culture have been made it
imperative to upgrade the curriculum and learning approaches of
science in order to improve the quality of life. To make a student
(learner) a scientifically literate citizen as envisaged in the National
Policy on Education-1986 and National Curriculum Framework
(NCF) 2005, there is an imperative need for the learner to :

understand and apply the basic concepts of science,
learn scientific inquiry skills of gathering information,

develop desirable attitudes and value appreciation for truth
and objectivity,
nurture creative talents,

learn scientific method and apply it in solving problems and
making decisions to improve everyday living and environmental
conditions and to promote development and use of technology.

For achieving these objectives, it is necessary to shift emphasis

from rote memory-based, content-oriented and teacher-centred
method of teaching, to:

* problem solving-based,

® activity-oriented,

* performance-based, and

* learner-centred approaches.

These approaches would require learner to :

* investigate,
* develop observation skills,
* record observations,

® structure, organise and communicate
information,

* hypothesise,

¢ collect and analyse data,

¢ draw relevant inferences,

¢ design solutions and act accordingly.

Activity-based learning makes science more interesting,

motivating, effective and meaningful. This provides plenty of
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opportunity for thinking, reasoning and looking at
science in its totality as a highly rational, intellectual
problem-solving human activity. This would help in
developing qualities like self-confidence, curiosity,
initiative, inventiveness, self-reliance, persistence and
skills of innovation to solve problems in real life
situations. However, to make the best use of the
learning situations, it is very essential that the teacher
is provided with effective instructional materials in
addition to the textbooks. As a teacher you have to
plan before hand, outline the general directions and
prepare yourself adequately to conduct an
investigation. You should read the subject matter
from the textbook and this manual. Then, you can
make note of scientific ideas, their applications in
daily life and the learning processes that may be
developed through an investigation. In this manual,
an attempt has been made to provide necessary
instructional materials containing a description of
learner-centred learning experiences or activities.
This also includes points of inquiry and necessary
experimental skills for conducting the investigation
using items from the kit and also based on learner’s
own experiences from the environment.

The present science learning approach provides a situation
where you, as a teacher, have to work not merely as a
communicator of scientific knowledge but also as an activity-
faciltator and co-investigator. Thus you will also be a co-learner.
You should emphasise on activity-based and ‘learning science by
doing’ approaches making use of learner’s own experiences and
through investigation and problem-solving activities.
You should stimulate proper learning situation using the materials
that are provided in the science kit. In the learner-centred approach,
it is preferable for the students to perform all the activities
individually or in small groups. In view of the limited number of
the items provided in the science kit, sometimes you may have to
conduct experiment/demonstration on some topics for the whole
class. You should involve the students in understanding various
steps of the activity/demonstration. The proper learning situation
facilitates personal investigation/small group activity to conduct
the investigation for presentation of results and useful discussions.
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This may also help in carrying out project work by the
students. Such an approach would discourage rote learning
and promote independent thinking among learners. Careful
and skilful observation of sequences and steps during an
activity is an interesting experience and is a
part of the discovery method.
You should ask appropriate
questions during the investigation
or activities. These questions
should help students to become
self-confident and independent problem solvers for improving their
every day living and environmental conditions, as well as for
promoting the use of science and technology.

If an activity does not succeed, do not get discouraged.
In such a situation you, along with the student, try to analyse
why the activity has not succeeded. A number of ideas may come
up for successful performance of the activity. The most reasonable
suggestion may then be tried out. If it still does not help, another
idea can be tried out till the activity succeeds. By repeating the
steps and controlling the procedure during an activity as a method
of discovery, the learner is able to understand the whole process
more closely, like a budding scientist discovering new ideas or
an engineer inventing new solutions to problems or an artists
creating new designs.

Introduction 5




6.1 Foop: WHERE DOES IT COME FROM?

ACTIVITY 6.1.1U |

— What is reqm'red.?
fP::‘“‘tf ﬁ’P: m A Dry whole seeds of gram/

J moong, petridish and
seeds? cotton, wool.

How will you proceed?

1. Wash and soak the seeds in water
for a day.

2. Drain excess water and leave the
soaked seeds overnight in a petridish
and cover the seeds with wet cotton.

3. Keep the cotton wet (it should not
get dry).

4. After 2-3 days, do you see any new
white structures emerging out of the
seeds? Name the process involved?

What have yow learnt?
The seeds germinate after being
kept in moist condition. This is
the way a newr plant develops (@
from a seed. gg"nﬁ#l;tion of

gram seeds



Extension ’
1. Do all types of seeds ﬁ)rm/ sprouts?
2. Name the conditions requéreoﬂ for

;proutinﬁ.
3. Use the sprouts of moong and, gram to
prepare a nutvitions and tasty snack. ’

Notes

Food: Where Does It Come From




6.2 ComPoNENTS oF FooD

ACTIVITY 6.2.1 U |

How- can we identify

rdd

the magor components

in owr foods

How will you proceed?

A . Test for starch
1. Take a test tube and
put some crushed

potatoes in it.
2. Add few drops of
iodine solution in

the test tube.

Observation

What is reqmred«z
Crushed, raw- potatoes,
powdered, dal, crm/wd

sodium /r}/droxida
solution (caustic soda),
plece of white paper, test
tubes and a dropper.

You will see dark blue black colour. This

indicates the presence of starch in potato.

B. Test for protein

1. Take a test tube and put some powdered dal in it.

2. Add 2 drops of copper sulphate solution and
10 drops of caustic soda and shake the test tube.

Observation

You will see a violet colour. This indicates




C. Test for fats

1. Take crushed ground nuts in between the folds of a
white paper and press them with the help of thumb.

Observation
Yow will see a translucent patch on the paper
at the place where the nuts were pressed.
This indicates the presence of fats (oil).

What have yow learnt?

Potato is rich in starch; dal contains proteins and

nuts have fat (oll). Thus major components of our

food are carbohydrates (Starch), proteins and fats.

. [
Extenswon

Repeat the experiment with powdered rice,
powdered gram (besan) or soybear seeds, etc.,
and, fill in the table given below by putting a
tick (\') in the corvect place:

e |
Food items Starch Protein Jat
Powdered Rice

Powdered gram

Powdered

soybean seeds

Components of Food 9




6.3 FIBRE 10 FABRIC

F

acrrviry 631 U i
How- do yow identify Difforent: types of fibres

a/ﬁb re¢ and a ma:gmjj/m:g jla;:.

How will you proceed?

1. Take three types of yarns of
equal size, for example a piece
of woollen thread, a piece of
cotton thread and a piece of
synthetic fibre.

2. Spread them on a sheet of
white paper. Observe the *
yarns through the
magnifying glass.

3. Identify the yarn on
the basis of size and
number of ‘burrs’.
[See Fig. 6.3.1].

Woolen
Cotton

Burr

Synthetic

Fig.6.3.1 Different types

What have you learnt? of fibres
Fibres can be identified by their textures. The ‘burrs’
i wool are the maximum, less in cotton yarn and,

the least in ;}/nthetio}/um We can use a magnifying
ﬁla,:: to see the burrs cleowé/




‘ Extension

1. Hdentification of different yarns by their smell,
and, the left-over after burning. (burn the

yarns very carefully).

Sample Smell Characteristics
of left-over
after burning
A
B
C

2. Check for absorption of water by different types

| o p

Notes

Fibre to Fabric




6.4 SOoRTING MATERIALS INTO GROUPS

—
ACTIVITY 6.4.1 What is required?
Howr do_yow classify Sand, paper; card
matmak/obmotr on, the | board; piece of wood,
basis of their appearance? COpper wire,
aluminiam sheet,
chalk, wedicine
How will you proceed? wrappers iron, nails
1. Observe each of the . . i «
above materials and zne preces and
note which of them maﬂwm,m, ribbon.
have shiny surface.
2. Take an iron nail and

rub it properly with the sand paper. Does the freshly
rubbed surface appear shiny?

Repeat the same procedure with other materials.
Why do we need to rub the surface of materials?

Classify these materials as lustrous or non-lustrous
materials i.e., shiny and non-shiny in appearance.

Sl. No Object

Lustrous
(shiny)

Non-lustrous
(non-shiny)

© N OOk W




What /wz&}/ow learnt?

7 Frer/aé/ cut/vubbed surfaces of some materials have

shiny  appearance Le. they have lustre.

2. The materials which have lustre are copper wire,
aluminiwm sheet, medicine wrappers, iron nails, zine
pleces and, magnesivm vibbon and those without
lustre are card board, piece of wood and chalk.

Extension
Ty to clzng/ some more mtan'd:/object:
on the basis of their appearance.

Notes
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F

ACTIVITY 6.4.2
Do substamces

. . z

What is reqm'redz?

Sugar, salt, chalk powder,
sand, saw- dust, test tubes,
spatula, and wash bottle.

How will you proceed?
1. Take some test tubes.
2. Fill each of them up to one-fourth with water.

3. Add a spatula full of any one substance in one of the
test tubes and shake it. Observe what happens.

4. Similarly, add small amounts of the other substances
in the remaining test tubes and shake them.

5. Which substances disappear or dissolve in water and
which substances do not disappear or dissolve?

6. Separately list the substances which dissolve in water
and the ones which do not dissolve.

Test tube

Water

Fig.6.4.2 Finding solubility of different substances in water
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What have you learnt?
1. Some substances dissolve in water while others do not.

2. Substances like sugar and salt which disappear or
dissolve in water, arve called water-soluble.

3. Substances like chalk powder, sand and saw- dust
which do not disappear / dissolve in water are
called water-insoluble.

Extenston
Check the :o[ubéléty of jlucofa, starch,
wﬁeatﬂow, iromﬁld@;, etc. i water
and, classify them as water soluble or

_ﬁf’/om/wé/&

Ty

Notes
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ACTIVITY 6.4.3

What is reqm'red?
What AW when Vinegar, Lemon, juice,
other l“fm are alcohol, mustard oil,

added to water? coconut oil, cooki«ﬂ oil,
kerosene, test tubes,
dropper, wash bottle.

How will you proceed?
1. Take few test tubes.

2. Take equal volume of water in each of them i.e., fill
each of them approximatelyl/3rd with water.

3. Add a few drops of oil with a dropper in one of the
test tubes [Fig.6.4.3 (a)].

4. Similarly, add different liquids to different test tubes
containing water [Fig.6.4.3 (b)].

5. Shake the test tubes well and observe them after
sometime.

6. You can see that the liquids either mix with water
well or do not mix and form a separate layer
[Fig. 6.4.3(a) and (b)].

Fig.6.4.3 (a) Liquid which do not
mix with water
(b) liquids which mix
well with water
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7. Make a list of the liquids which mix well with water
and others which do not mix with water.

What have you learnt?

Some liguids completely mix with water while some
others do not. Liguids like vineqaslemon juice and
alcohol that mix with water are soluble in water
(miscible) and liguids that do not mix with water like
mustard odl, COOW otly cocomut ol and, kerosene are
sald to be insoluble n water (tumiscible).

Notes
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ACTIVITY 6.4.4

What is reqm'red.?

Can yow see throuj/v
materials?

Apiewofwooat, a plece

G LS GRS

How will you proceed?
1. Take each of the
above materials one

by one and try to see
through them.

sheets, a piece ‘f
cardboard, white paper,
oil, cotton, pencil, a
ﬂowa; source :fli_qht,

test tube, l{g/tt or electric
bulb, iron nails.

2. You can do this by placing a pencil or an iron nail
behind each one of these materials and try to see it.

0

Can you see through them?

4. List the materials through which you could see and
through which you could not see.

o

Take a white paper.

6. Hold the iron nail behind the paper and try to see

through it.

Fig.6.4.4 Distinguishing among opaque,
transparent and translucent object

18
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7. Are you able to see the iron nail through the paper?

8. Now put 2-3 drops of oil and smear with the help of
a cotton plug so that the oil occupies a larger area.

9. Now try to see the nail through this paper.
10. What do you see? Can you now see the nail?

What have yow learnt?

7. Some materials through which we cannot see are
called, opague while other wmaterials through which
we can see clearly are called transparent.

2. Some other materials through which one cannot see
clearly, are called translucent.

3. Oded paper is translucent and we can see partially
through the translucent materials.

Extension
Take some morve materials like
coloured, glass, plastic sheets, colowred
paper sheets etc,, and claﬁ?'ﬁ/ them as
opaque; transparent or translucent.
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6.5 SEPARATION OF SUBSTANCES

F

ACTIVITY 6.5.7

o & v What is required?
w- will yow separate
P m// Three beakers, ﬁuuwé,
I_e 7 ﬁlter paper; ﬁlt& cloth,

How will you proceed?

1. Take some muddy water in a beaker.

2. Leave it undisturbed for some time till the mud
settles down [Fig.6.5.1 (a)]. What
is this process called?

3. Pour the water above mud by
tilting the beaker gently into
another beaker [Fig.6.5.1 (b)].
What is this process called? -

Is the water poured in second
beaker clear?

(@ (b)

Fig.6.5.1 (a) Sedimentation of mud
(b) Decantation of mud
(c) Filtration of mud



If no, what will you do to get clear water? You can
proceed as given below.

4. Take a fine cloth and gently pour the water through
it into a third beaker [Fig. 6.5.1 (c]]

Is the water which is obtained in the third beaker
clear?

5. If not, what will you suggest to get the clear water?
You can proceed further as given in step 6.

6. Pour the water through a filter paper folded in the
form of a cone kept in a funnel [Fig.6.5.1 (d)].

Fig.6.5.1 (d) Filtration of mud from muddy water

How to fold the filter paper? You can follow the
steps which are shown below [Fig. 6.5.1 (e)].

Fig.6.5.1 (e) Folding a filter paper
to make a cone
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What have yow learnt?
In o mixture of water and, a solid, the heavier
particles get settled. The water above the settled
particles can be removed. In order to further remove
the finer particles, a cloth or & filter paper can be
used. Mud can be separated, from muddy water by
sedimentation, decantation Mwﬁ'ﬁ‘ﬁmtzbm to give the
clear water.

Extension
Think of some move mixtures where
these Ww can be used ﬁ)r

;epama'on/.

Notes
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ACTIVITY 6.5.2

What is required?
How will yow separate Kerosene burner, beaker,
salt from salt China, dish, common salt;
;ol«twm.? water.

How will you proceed?

1. Take a spatula full of common salt and transfer it
into a beaker.

China dish ___
Water + salt |

Tripod stand

Kerosene burner

(a)

Salt

Fig.6.5.2 Separation of salt from salty water

2. Dissolve it in the minimum amount of water to
prepare the salt solution.

3. Take a small quantity of this solution in a China dish.
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4. Heat the China dish containing salt solution on a
kerosene burner [Fig.6.5.2(a)].

5. Do you see any change in the volume of solution?

6. Keep heating till all the water evaporates.

7. What is left behind in the China dish? [Fig.6.5.2(b)].
What about its quantity?

What have yow learnt?

1. When the salt solution is heated, water gets

evaporated W behind, the salt.
2. Salt ﬂom/ the salt solution can be obtained éy
evaporation of water.

Extension
Think of some more substances which
can be obtained by evaporation of their
solutions. Repeat this activity with
these substances also.
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DERDT Y Gy What is requireds

How will yow

Sand, salt, water, beaker,

:epamtaa,mi/xtw& hina, dish, tripod stand

gf sand, and salt?

kerosene burner, wash
bottle, jla;: rod.

How will you proceed?

1.

2.
3.

Take a mixture of sand and salt in a beaker and add
some water. Why is water added to the mixture?

Now stir the contents with a glass rod [Fig.6.5.3 (a)].
Leave them undisturbed for some time. What do you
see? [Fig. 6.5.3 (b)].

Decant the liquid from the beaker to a China dish
[Fig.6.5.3 (c)].

Heat the liquid in the China dish over a kerosene
burner. The water will start evaporating [Fig.6.5.3 (d)].

What will be left in the China dish after all the water
has evaporated?

Glass rod
Beaker

Sand + Salt

(@)
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Water + Salt
Solution

Liquid
(salt
solution) (c)

(d) (e)

Fig.6.5.3 (a) Mixture of sand water
(b) Sedimentation of sand
(c) Decantation of salty water
(d) Evaporation of water
(e) Salt after evaporation

What have you learnt?

1. Salt is soluble in water whereas sand is insoluble.

2. When water is added to the mixture of sand and
salt, sand being heavier than water, settles down.

3. The mixture of sand and salt can be separated by
decantation and, evaporation.
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ACTIVITY 6.5.4

Cawijmwhcmof

What is reqm'red.?

water dissolve any

Salt, water, beaker,

amount gf a substance? 1 2 G (T

How will you proceed?

1.

2.
3.
4

o1

Take a 50 mL beaker and half fill with water.

Add a spatula full of salt to it and stir it well.

Does the salt disappear?

Add little more of the salt into it and stir again.
What happens now?

Keep on adding the salt with continuous stirring till
the salt stops disappearing (dissolving).

What will happen if you add some more salt? Does it
dissolve?

Fig.6.5.4 Salt dissolves in water at room temperature
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What have yow learnt?

Ajium amount sznter dissolyes mé/ a Wa

amount of a substance (salt) at a given

temperature. The solution so obtained is called a

saturated, solution.

28

Extension
1. Add some water to the satwrated

solution mmm some undissolved
salt and stiy.
. What do yow observe?

Notes
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ACTIVITY 6.5.5

How- can a saturated

solution be made to dissolve

some more substance?

How will you proceed?

What is reqm'red.?
Salt, beaker,

{patula,, _gla;: rod,

kerosene burner.

1. In a beaker take the saturated solution of salt as
prepared in the previous activity.
2. Is there some way that saturated solution could be
made to dissolve more salt?
3. Add a small quantity of salt and heat the beaker over
the kerosene burner [Fig.6.5.5].

ook

some more salt.
6. What happens now ?

Beaker.

Kerosene
burner
Tripod
stand

Fig.6.5.5 Amount of dissolvable salt increases
in hot water

Separation of Substances

What do you observe? Has the added salt disappeared?
If you see that the added salt has disappeared, add

29



What have you learnt?
Some more amount of a substance can be made to
dissolve in the saturated, solution by heating it.

Extenston
Try to dissolve the copper
sulphate into its saturated
solution.

Notes
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ACTIVITY 6.5.6
Are dgﬁre«t substances

: : ) What is required?
du;o&):w'ﬁ e wu;vm_ga Comumon salt, suqar,
qmntbtm w water: ’W tost tubes.

How will you proceed?

1. Take a test tube and fill it up to one-fourth with water.

2. With the help of a spatula, add common salt to the
test tube.

3. Shake the test tube well to dissolve the salt.

4. Keep adding salt using a spatula till you get a
saturated solution. Also count the number of times
the salt is added to get the saturated salt solution.

5. Repeat the above procedure using sugar.

6. Are the amounts of salt and sugar required to form
their saturated solutions the same?

What have yow learnt?
D%@V(Mt substances dissolve to dzjﬁmﬂt extent
eqml volumes of water.

Test tube __F

Water

(a) (b)

Fig.6.5.6 Different substances dissolved in varying
quantities in equal volume of water
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6.6 CHANGES ArRounD Us

F

ACTIVITY 6.6.7

auvvowcd%ﬁ/mm What is required?

c/mnae;wludvmb&

rwar:ad/.?

Balloon, rubber band.

How will you proceed?

Part A

1. Take a rubber band. Observe its shape and size
[Fig.6.6.1(a)].

2. Can you change its shape or size?

3. Stretch it. What do you observe? [Fig.6.6.1(b)].

4. Now release it. Does it regain its shape and size?

Rubber

Band ___ |

Rubber
Band

(@) (b)
Fig.6.6.1 (i) Reversible change

Part B

1.

2.
3.
4

Now take a balloon. Observe its shape and size.
Can you change its shape and size? How?
Inflate the balloon. Observe its shape and size.

Now release the air from the balloon. Does it regain
its original shape and size?



(@) (b) (@)
Fig.6.6.1 (ii) Reversible change
What have yow learnt?
We can get back the same f/mpaa/wL:v'z& of some
oéject;. 50 we understand, that some c/wmqaf can be

reversed.

Extension
1. Observe the balloon—seller making different ty

(f toys, e.q, cat, mon/cg/ etc, ﬁfom/ the b'g
balloon.

2. Do yow observe any change in size only or shape
only or both of these in the balloon ﬁom which
the toy is made?

— T——
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ACTIVITY 6.6.2

Caw yow explain the dAﬁ‘erem between
c/wwq&: which can be reversed, and

those which cannot be reverseds?

What is reqm'red.?
Two_square sheets of paper

How will you proceed? . .
1. Take a sheet of paper 0f R e
and fold it to make an
aeroplane. Do you
observe any change in its shape and size?
2. Now unfold it and observe its shape and size. Does
the paper regain its original shape and size?

(d) (e)

(a) (b) (c)

Fig.6.6.2 (i) A toy aeroplane made

by folding paper e
3. Take the other sheet of paper
and cut it into four equal
parts. 7
4. Observe the size of all the — 1
parts.

5. Canyou get back the original
size of sheet of paper again?

i T
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(a) (b)
Fig.6.6.2 (ii) (a) Plane sheet of paper
(b) Sheet divided into four equal parts

What have yow learnt?

Some c/wwﬂa can be reversed while some others

cannot be reversed.

Extenston
Try to make different paper toys by

ﬂ/dmg and cutting and, then observe

which type of change is reversed.
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ACTIVITY 6.6.3 What is requireds?

Are ‘bur%' of candle’ P le, 4

and, meétma ofm box, a test tube, some

c/zmaoft/w:mtvw won ands a0 scale.

How will you proceed?

Part A

1. Take a candle and measure its length with a scale
Fig.6.6.3 (i).

2. Now light the candle and let it burn for sometime.

3. Can this change be reversed?

4. Now measure the length of the candle again. Can
you get the candle of same length again?

Fig.6.6.3 (i) Non-reversible change

PartB

1. Take some wax in a test tube.

2. Heat the wax in the test tube till it melts
completely [Fig.6.6.3 (ii)].

3. Now let the wax cool down.

5. What do you observe?
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Wax

Kerosene
Burner

Fig.6.6.3 (i) Reversible change
What have yow learnt?
The candle of same length, cannot be sbtained again
L, change in length of candle cannot be reversed, .
Hence, burning of candle is not reversible but melting

of wax is reversible.

Notes
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6.7 GETTING TO KNOW PLANTS

P

ACTIVITY 6.7.1

Why does the colour of white petals of a

ﬂower change when a ﬂowemtq tmq is

d¢pped« in some coloured, solution?

What is required?

How will you proceed?

1. Fill one third of a tumbler & Mﬂo Wwﬂ thﬂ
with coloured (red/blue) of balsam or chandini
water. . plant, coloured ink

2. Give an oblique cut to a
white flowering twig and (Mu&/ red), a tumbler,
put it in the beaker for wm_’qnf;j/m_g _gla;: and
3 - 4 hours. a blade .

3. Keep this set-up in an open
space in bright sunlight.

4. Do you observe any change

in the colour of the petals

of the flower?

Coloured
water

Narrow
tubes

Fig.

6.7.1 (i) Water moves
upwards through the
narrow tubes inside
the stem of the plants



5. Is there any resemblance between the colour of the
petals and the solution?
6. Now cut the twig across and observe the colour inside

with the help of a magnifying glass.

What have yow learnt?
The stem of the twig contains narvow-tubes (special
cells)  for transportation of water and minerals to

other parts of the plant.

Extension
Take another white flowering twig and,
split it halfway along Ltrlenﬂthzmdputma
of the plit ends in tumbler containing red
coloured solution [Fig (a)] and the other
end, into the tumbler containing blue
coloured solution [Fig (b)]
What do yow observe after 3-4 hours?

Fig.6.7.1 (ii) Water moves upwards through
special tissues (xylem) of the plants
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ACTIVITY 6.7.2

What is reqm'red/.?

How to Study the  Leaves of plants like

Mmtmttemz_& peepil, rose, banana,

How will you proceed?

bamboo, kaner, wheat,
maize, mango, lemon,

balsam, etc., a maﬂmﬁ/m:q
glass and, old, newspapers.

1. Take leaves of plants like peepal, rose, banana, bamboo,
kaner, wheat, maize, mango, lemon and balsam.

2. Put each and every leaf separately between the folds
of newspaper, and place thick heavy books over them.

3. Turn the leaves upside down daily, and if possible,
change the newspaper, so as to avoid fungal
infection.Take out all the leaves after a week.
Now hold leaves one by one between your thumb
and forefinger and study their venation.You can take
the help of a magnifying glass, if needed. Fill in the
table given below by writing the type of venation
found in different leaves.

SLNo.

Leaf

Type of venation

© 0Nk N -

[—
e

Peepal
Rose
Banana
Bamboo
Kaner
Wheat
Maize
Mango
Lemon
Balsam
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Parallel
venation

Reticulate
venation

Fig.6.7.2 Two types of leaf venation

What have yow learnt?

1. The leaves have lines all over s lamina. These
lines are called veins. The pattern of these veins
differs in the leaves of different plants.

2. Some leaves have veins running parallel to each other
(a5 in wheat/qrass). Such a venation is called
parallel venation. While others have interconnected
veins forming a net like structure (like leaves of
peepal, vose; etc.).This is called reticulate venation.
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Extenston

1. Plawtﬁaleamzfpeepaé%wnterﬁrabmt
& week. Take them out and, put these in
between t/wfoldx of newspapers and press
tfwmb)/pmftmﬁ some weight over them.
Aﬁrwﬁwdaysta/c&t/wm/mt You can
make your innovative cards by using these
decorative leaves.

——-———————'—

Notes

Note: While plucking leaves, please try to be considerate. Do not pluck
extra leaf.
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ACTIVITY 6.7.3

How- to_study What is reqm'red."

Lranspiration i Potted, plant, transparent

&

plantst polythens. bags and, thread,

How will you proceed?

1.
2.
3.

o1

Take a medium size and well watered plant.
Remove all the leaves of one twig of this plant.
Now take two polythene bags. With one bag cover

this twig and with the other cover any other twig in
which the leaves are intact.

Tie the mouths of the two bags around the bases of
the two twigs.

Leave the plant in sunlight for an hour or two.
Drops of water will appear on the inner side of the
bag that covered the leafy twig.

No water drops will be seen on the inner side of the
bag over the twig without leaves.

Twig without
. leaves

Fig.6.7.3 Transpiration in plants
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What have yow learnt?

1. The droplets of water appeared, inside the polythene
bag that covered the leafy twis.

2. These droplets are the condensed form of water
vapours released during transpiration by the plants.

3. Plants release water into the atwmogphere in the form
of water vapours through their leaves. This process is
called, transpivation.

Extension
Repeat the above activity on
a cloudy day. .

Notes
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ACTIVITY 6.7.4 What is required?

Why leaves are called | Potted, plant, black paper,

the kitchew of the | beaker, tripod stand,

plant? kerosene burner, (odine
solution, water, petridish

How will you proceed?

1. Destarch the leaves of a plant by keeping the plant
in a dark room for about a few days.

2. Cover one of its leaves with black paper on which a

design of a star is cut.

Now place this plant in the sun.

Dip the leaf which was covered by black paper in

boiling water for a minute to burst open the cells,

and to remove the entire chlorophyll.

5. Now transfer the leaf in a test tube with methylated
spirit. Put this test tube in a beaker filled with water.

6. Boil the water in the beaker over a burner. The leaf
will become brittle and hard.

e

Brown
colour

Fig.6.7.4 Sunlight is necessary
for photosynthesis Afteriodine test
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7. Place the leaf again in hot water to soften it.
8. Spread the leaf in a petridish and pour iodine solution
on it.
Observation
Only those parts of the leaf which were

not covered, by the paper, show- the
presence of starch. It is because only
the cut-out design could get the
sunlight and, prepared, the starch, in the
presence of light.
What have yow learnt?
The portions of Ze&y‘mtcouere&éwiz%élackpw
synthesised, food (starch) in the presence of sunlight
due to which the colowr of leaf turned blue, black
c'mthe[aramc&ofiodém.

Extension
Repeat the experiment with a
Wthgated leaf

—
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/rctivit;y 6.72.5 What is requireds

What are the mafor _ grass and, swall

types olf roots? herbaceous (mustard /
Amaranthus) plants.

How will you proceed?
1.

Dig out a small
herbaceous plant and
any grass from the
ground.

Wash the soil of the
roots and observe the
roots.

What do these roots
look like? Are they
similar or different?

Fig.6.7.5 (a) Tap root
(b) Fibrous root

What have yow learnt?

7.

There ave two major types of root system - tap root

and, ﬁ!ﬂfom voot.

Some [alanty have roots which consist zf A MaLn root

with side branches (Tap roots).

T/Lemar&;om&otfwrp{am which do kwt/wwawgy

main, voot and, all the roots originate dweaﬁé/ ﬁ/om

the base of the stem (Fibrous roots).
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4. Amaranths has tap roots.
5. grass has fibrous roots.

Extenston

1. Yow have learnt that the leaves of some
plants have a parallel venation, while others
have a reticulate venation. Venation of
leaves (s corvelated with the type of voots
these plants have. Some common plants are
given in the following table. Fill in the
table  given belowb)/ writing the type of
venation and roots each plant possesses:

SLNo| Plants Type of venation Type of root
Mooli
Gram
Meethi
Maize
Pudina
Bathuia
Dhania

NOoOOows W=

2. Visit your nea/é/v jardem and, observe the
plants and trees. Differentiate between herbs/
shwubs and trees. Observe the type of
venation in all these plants’ leaves.
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ACTIVITY 6.7.6 What ic required

What are the

. Any two herbaceous plants,
functions of roots? two pots with soil, blade,
and water.

How will you proceed?

1. Select two herbaceous plants of the same kind from

ground and dig them out taking care that the roots

do not break.

Put one plant in soil in the pot labelled as A (Fig. 6.7.6.

3. Cut off the roots from the other plant and fix it in
soil in the pot B.

4. Water them regularly and observe the plants after a
week.

N

(a) (b)

Fig.6.7.6. (a) Growing of the plant in soil with its root
(b) Plants in soil without roots
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What have yow learnt?

1. Plant in pot A will continue to stand erect, and, it
drthoMitowta;Wmot:W%
providing anchorage.

2. Plant in pot B will not stand erect and, will fall and
i is easier to pull it out.

3. The plant in pot A shows normal growth and

dwelopmmt as voots also /wl[y w the absorptiom zy‘
water and winerals.

4. The plant in pot B will die as there are no roots.

Extension
Observe the roots (f carvots, bWM

tree, sujar cane and, mong/plmt, and,
comment on their oz’:herﬁmctiom.
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6.8 MoTtioN AND MEASUREMENT OF
DISTANCES

ACTIVITY 6.8.1 What s required;?

How- can we recognise Pendulum bob, thread

periodic motion and, (1 metre), wrist watch

circular motion? or stop watch, G-clamp

and, irow rod.

How will you proceed?

1. Fix the G-clamp at the edge of a table. Insert the iron
rod in the hole of G-clamp such that about 10-15
cm length of the rod should be projected outside and
tighten the screw [Fig. 6.8.1 (a)]. G-Clamp

. Tie a thread to the hook of the bob.

3. To make a pendulum, suspend the bob
with the help of the thread from the rigid
projecting iron rod.

4. When the Dbob is
stationary, displace it a
little from its initial
position O to the new
position A and then
release.

5. Observe its motion.
6. What type of motion
is it? Let us find out.

7. Note the time for 10
complete swings, i.e.
motion along AOB
and back along BOA
of the pendulum.

N

Fig.6.8.1 (a) The motion of a
simple pendulum



o

Repeat the step No. 7 three times.

9. Is the time taken for 10 swings
the same in each case?

10. If the time taken is the same in
each case, it means that
pendulum repeats its motion
after a fixed interval of time.
So we can say that the motion
of the pendulum is periodic.

11. Now move the bob in such a
way that it moves in a Fig.6.8.1 ‘
horizontal circular path () Z}lfhcelrlfs;ar motion
[Fig. 6.8.1(b)].

12. What type of motion does the bob show now?
13. Should we call this motion as circular motion?

Discuss.

What have yow learnt?

1. Motion is said to be periodic if an object repeats its
motion after a fixed interval of time.

2. If a body moves in a circle, then it is said to be in
cireular motion.

Extenston

1. Observe dgferent motions around you and,
classify them as periodic and non-periodic.

2. Verfy whether circular motion oft/w bob zy‘t/w
pendudum is periodic or not.

3. Also observe some objects ma/cmﬁ ctreular
motions which are not ﬁ_;_eriodio.
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ACTIVITY 6.8.2

How- can we weasure the What is requireds
i 7 | it
object ustng a thread? ‘ ’ Mu’mﬂ
v 7 tape, pencil and
peger.

How will you proceed?

1.

W N

2

Keep the bangle on a sheet of paper and draw its
outer boundary.
Remove the bangle.
Take a point, say A, on the boundary drawn and mark it.
Put one end of the thread at ‘A’ and fix it firmly with
your thumb of the left hand.
Now place a small portion of the thread along the
boundary keeping it taut with fingers of other hand
to reach at point B as shown in [Fig.6.8.2].
Now hold the thread at point ‘B’ with one hand.
Using the other hand, taut a little more portion of
the thread along the boundary.
Go on repeating this process till you reach back to
the point ‘A’.
Boundary =, "
of the
bangle
. Bangle
Thread

Fig.6.8.2 Measurement of the perimeter
of a bangle
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9. Now make a mark on the thread where it touches
again at ‘A’.
10. Measure the length of the thread from one end to
the marked point.
11. Repeat the steps from 4 - 10 at least one more time.
12. How is this measured length of the thread related
to the perimeter of the bangle? This length gives
the perimeter of the bangle.
What have yow learnt?
We can measure the length of the curved objects by
using a thread.
Extenston

54

1. How can we measure the diameter ofa/
cireular object without knowing is centre?
(Hint: The diameter of a circle is the
largest distance between any two points on
the boundary of the circle.)

2. Use this method to find out the perimeter of
rectanjm and tria//zﬁula/ objects.

IR —— ‘—“
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ACTIVITY 6.8.3
How- can, we reco_gmk&
the rectilinear motion
of an object?

What is reqm'reab.?

A glass marble, poster
colowr/fink, o long sheet
of white paper and, a
meamn’ng tape.

How will you proceed?

1. Spread the white sheet of paper on a levelled surface.

2. Dip the glass marble in ink or poster colour (thick
solution).

3. Roll the coloured marble on the white sheet of paper
and observe the path followed by the marble from
the impressions of the tracing on the paper sheet.

4. Do we observe the path of the marble straight
throughout?

5. Could you identify the motion of the marble in this
case? Is it rectilinear?

Wooden
scale

Glass

Colour marble

Fig.6.8.3 Motion of an object along a straight path
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6. Measure the distance travelled by the marble while
it is in rectilinear motion.

What have yow learnt?
When an oéject moves alonﬁ a ftm/,'ﬂhtpat/v it
wmotion ts called rectilinear.

m—

Extension
Pe;ﬁmo the above activity using a ping-
pong ball and a steel balézbwérg and,
observe i which case the motion is
rectilinear ﬁ)r a Zonﬁer time.

Notes
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6.9 LiGHT, SHADOWS AND

REFLECTIONS
—
ACTIVITY 6.9.17 What is required?
Do_all substances Different objects like
allow lg/u‘: to_pass plastic scale, tracing
tﬁmuj/v them? paper, wooden scale, Glass
sheet, 5[4;: beaker,
cardboard, white sheet of
poper and wash bottle.

How will you proceed?

1. Look at an object, say a pencil, through the plastic
scale, tracing paper, wooden scale, glass sheet, glass
beaker, cardboard, white sheet of paper and wash
bottle separately [Fig 6.9.1].

/ Wooden scale

Plastic scale

Glass slide

Fig.6.9.1 Seeing object using trasparent,
translucent and opaque object



2. Group the objects through which the pencil
(a) is seen clearly
(b) can be seen faintly (dimly).
(c) is not seen at all.

3. Do you know the materials with which these objects
are made of?

4. On the basis of above observations classify the
materials as transparent, translucent and opaque.

What have youw learnt?
Some substances allow light to pass through them
co y some partially and some do not allow the
light to pass through them at all. These are known
as transparent, translucent and opaque substances,

vespectively.

[ —

Extension
List some more axampla of transparent,
transtucent and opaque materials whi

yow ﬁmé i your euer)/da}/ Zy@
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ACTIVITY 6.9.2 What is required?
How- can yow make sheet: of opaque white
an opaque paper paper; ok and, _an
translucent?

How will you proceed?
Take a sheet of white paper.

Look at an object, say a burning candle through it.
Can you see the candle flame [Fig.6.9.2 (a)]?

1.
2.

3.

Now smear few drops of oil
at the middle portion of
the sheet of paper.

Look at the burning
candle through this
portion of the paper again.
What do you observe?
Is the candle flame visible
now [Fig.6.9.2 (b)]?
What changes did you
notice to the portion of the
white paper when you
smeared oil on it?

The portion of the paper
becomes translucent and
therefore you are able to
see the object (candle
flame) faintly through it.

What have you learnt?

oéiect(buming candle).

Fig.6.9.2 (a) Seeing ohject
through a white
sheet and (b) through
a translucent paper
prepared by
smearing oil on it

A tmmlmentpaper can b&prepw/eab b}/ smearing

odomwt/ﬂv:heetzfopaquﬁt&w

Light Shadows and Reflection
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ACTIVITY 6.9.3) | what ic reguireds

How are shadows Generator, a bob, torch

plate, w_gromwt_qlm: plate
and a wmetallic scale.

How will you proceed?

1.

2.

ook

60

Place a torch bulb near a wall (or a screen) and
connect it with the generator.

Place an opaque object such as a bob or a metallic
scale in between the bulb and the wall.

Rotate the handle of the generator to give electrical
power to the bulb so that the bulb is lighted.

What do you observe on the wall [Fig.6.9.3]?
Is there a shadow on the wall?
Now move the opaque objects away from the bulb.

Fig.6.9.3 Opaque objects cast shadows on a
screen when light falls on them
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. What happens to the nature of the shadow formed?

8. Now replace the bob or the metallic scale by a
transparent glass plate.

9. Do you still observe a clear shadow on the wall?

10. Replace the transparent glass plate by a ground glass
plate (translucent).

11. Could you see a clear shadow of the ground glass
plate on the wall?

12. In which of the above three cases is the shadow most
clearly formed?

13. On the basis of your observations, conclude the kinds
of obstacles (transparent/translucent/opaque) which
can form a clear shadow.

What have yow learnt?
Opaque oéject: cast shadows on a screen, more clewfé/
when lg/uf falé: on them.

Notes
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Actiuit,y 6.9.4 What is required?
How- does ﬁj/tt’ travel? 4 [onﬂ rubber tube,
candle and a wmatch box.

How will you proceed?

1. Light the candle and keep it at about 2 m distance
from you.

2. Keeping the tube straight in the direction of the

candle flame, observe the flame from the other end

of the tube [Fig 6.9.4 (a)].

Is the flame visible?

4. Then bend the tube in different directions and observe
the flame again through the tube [Fig 6.9.4 (b)].

5. Is the flame visible now? Why is the flame not visible
when the tube is bent?

& i». — Straight tube  \ "R
'j I—Candle :
)

(a

Fig.6.9.4 Using straight and bent
tubes to see objects

What /ww&’yow learnt?

o

L'ght travels in a :tmiﬁ/uf line.
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ACTIVITY 6.9.5 What is required?
tHow- an Mag& /3 Two thick black paper
formed in a pinhole sheets of size 15 cm X
camera? 20 cm, tracing paper,

Ylue, cellotape, pair of
scissors and, a needle.

How will you proceed?

1.

Make two cylindrical tubes using the thick black
paper sheets such that the one just slides into the
other.

Fix the tracing paper to one end of the inner sliding
tube.

Cover one end of the outer tube with a circular piece
of thick black paper sheet by using glue.

Make a pinhole at the centre of the circular piece of
black paper sheet attached at the end of the outer
tube.

Slide the inner tube into the outer tube keeping the
tracing paper towards you. Now, the pinhole camera
is ready [Fig 6.9.5].

Keep the pinhole of the camera towards the well
illuminated distant object like a tree or a building.
Observe how the distant object looks like on the
tracing paper attached at the end of the inner tube.
Slide the inner tube inside the outer tube and find
out the position when the image of the distant object
is seen most clearly on the tracing paper.

Move the pinhole camera up, down and sideways
while observing the image of the distant object.
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10. Do you still see the image of the distant object on
the tracing paper of the pinhole camera in all the
positions distinctly? If not, discuss why?

11. What do you conclude from the above observations?

12. Draw diagram to show how the pinhole camera works
and state how light travels.

Inverted Image

Object
Pinhole
Camera

Fig.6.9.5 Pinhole
camera

What have yow learnt?
Light travels in a straight line.
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ACTIVITY 6.9.6

What is reqm'reat?

What happens to

Generator, ray streak

lt_'g/ttﬁdﬁng on a

plmw mirror? pparatus, |

wirror and a white
sheet efW

How will you proceed?

1.

2.

o

N o O

Connect the bulb of the ray streak apparatus with
the generator.

Place the ray streak apparatus on a white sheet of
paper.

Rotate the handle of the generator.

What do you observe on the paper when the bulb
starts glowing?

Is the beam of light parallel?

Place a plane mirror in its path [Fig 6.9.6].

What happens to the beam of light falling on the
mirror?

Generator

— Plane mirror

- Mirror holder

Fig.6.9.6 A plane mirror reflects a beam of light
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What have you learnt?

1. Light fM on & plane mirvor is reflected.

2. A parallel beam of light falling on the plane mirror
is reflected as o parallel beam.

e

Extenston

Twrn the plane mirror first towards left and,

then towards right and observe the r.aﬂected

beam.

1. What do yow conclude from the above
observations?

2. Do/vowﬁmLW c/m@&én/th&fhapa oft/w
mﬂecm beam 2

3. Do)/owﬁndw W&mth&dérecﬁoﬁvof
the rpﬂectm'/ beam 2

EE—— e ———
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ACTIVITY 6.9.7 What is requiredst
How- does an image Plane wiirror.

of a person appear
J [ [ &

n a pla&w mwrror?

How will you proceed?
Take a plane mirror.

Stand in front of it.
What do you observe in the plane mirror?
Raise your left arm and observe your image.

Which arm of the image appears to be raised left or
right? Repeat this with your right arm and conclude
[Fig. 6.9.7].

ol N

Plane
mirror

Image

Fig.6.9.7 Image formation using plane mirror

What have yow learnt?

1. A plmw’mérror forms an image of an object placed, in
front of it.

2. In a mirvor the left appears vight and the right
appears left such that only the sides are interchanged.
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ACTIVITY 6.9.8

. What is required?
What is the nature m’
. Plane wirror, candle,
of the image formed
7 77, watch box and a
by a plane wirror? ,
[ wirror stand.
How will you proceed?
1. Place a plane mirror vertically on a table using a stand.
2. Now bring a lighted candle in front
of the mirror. [Fig. 6.9.8].
3. Observe the image of the flame of Plane
the candle in the mirror. mirror
4. Is the image formed in the mirror

5. Now move the candle

(a) erect or inverted?
(b) enlarged or diminished?

(c) of the same size as the
object?

forward and backward and
observe whether the image
of the candle flame

(@) changes in size. _
i Fig.6.9.8 Image forme
(b)remains erect or becomes by tsing @

inverted as the flame plane mirror
moves towards or away
from the mirror.

What/twa}/owleamt.?

Imaﬁaﬁ)rm&mwp{ammmrtkemctméf

ofth& :mwséz&a;th&object
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ACTIVITY 6.9.9

How- can we see “.rq J

Periscope (from the kit).

objects which cannot
be seen direotily?

How will you proceed?

1. Take periscope from the Kit.

2. Keep one end of the periscope towards an object and

see through the other end [Fig 6.9.9] by adjusting

the angle of the mirror.

Is the object visible? If yes, why?

4. Now use the periscope to see objects placed on the
table while you are sitting underneath and can not
see them directly.

5. Explain why
] \

w

you can see
the objects placed on Plain
the table while you are mirror
sitting underneath. /

What have you learnt? Fig.6.9.9 Periscope
Light can undergo multiple reflections.

Extension
Make your own periscope é)/ Mug cavdboard
or two Wja tooth paste packi@; b/v ﬁ/xwﬁ

mirvor .(thZ%’.

Light Shadows and Reflection 69




6.10 ELEcTRICITY AND CIRCUITS

ACTIVITY 6.10.1°

How- can we make

& :imlpla electric

crcdt?

How will you proceed?

clrcuit board.

1. Take a circuit board and connect the cell holder and

torch holder in it.

2. Place the torch bulb and cell in the respective holder.
3. Also place the cell and switch in the sockets of the

circuit board.

4. Now connect the bulb to the cell through the switch
as shown in [Fig.6.10.1]. This is a simple circuit having
a dry cell, a switch and a torch bulb.

Fig.6.10.1 A simple electric circuit




5. What happens to the bulb when circuit is switched
ON?

6. What do you observe when circuit is switched OFF?

What have yow learnt?
A :W electric circudt consists qfa/celé, a bulb, a
switch, and connecting wives. When the switch is
on, the circuit (s closed Mth&éuléfilom

Extenston

1. Interchange the position (f the bulb and
the switch on the circuit board. Observe
whether the bulb glows or not.

I 2. Interchange the +ve and —ve terminals of
the cell on the circuit board, and observe its
ejﬁct on the intensity of the glow of the

3. Note doww /vow observations and conclude.
—
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ACTIVITY 6.10.2

How- can we (dentify

conductors and

insulators?

What is required?
different: substances such
a;plaxtio:mle,_qla:rmd,

eraser; tron rod,
aluminium, rod pisce. of
woody rubber band,
circuit board, banana
wdl}/cell,atu

How will you proceed?

1. Make a circuit on the
circuit board with bulb,
dry cell and switch as
shown in [Fig.6.10.2].

2. Insert the objects (i.e. plastic scale, glass rod, iron
rods, etc.) one by one in the gap A B. Observe whether
the bulb glows or not.

Fig. 6.10.2 Circuit board connected with a
bulb, a switch and a cell
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3. Note down your observations and conclusions in the

table given below.

SLNo.| Name of Material Observation Conclusion
the object (whether the (Insulator /
bulb glows Conductor)
or not)
1. Eraser Rubber
2. Iron rod Iron
3.
4.
What have yow learnt?

Bulb glows when current passes through it. Some
materials allow electric curvent to pass through
them and some do not. Conductors allow- the electric
curvent to pass through them and that is the reason
why the bulb  glows. Reverse is the case with
insulators.

Extenston
Repeat the above activity with a
ﬁmf%u'ta rod, and pencil lead. Does
the bulb glow in each case?z What do
yow WW ﬁfom/ your observations?
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ACTIVITY 6103 )ty iy i
How- can we make Wosden, block, or thermocol

an electric switch? sheet; draswing pins and

safety pin or paper clip:

How will you proceed?

1. Insert a drawing pin into the ring of the safety pin.
2. Fix it on the thermocol sheet or on the wooden block.
3. Make sure that the safety pin can be rotated freely.
4

Now fix the other drawing pin on the thermocol sheet
in such a way that the free end of the safety pin can
touch it. The safety pin fixed in this way would serve
as an electric switch.

5. Now take the circuit board having a cell and a torch
bulb fixed on it.

6. With the help of connecting wire
connect your electric switch in /
the circuit [Fig. 6.10.3].

7. Observe the bulb when
safety pin (a) touches the
drawing pin; (b) does not
touch the drawing pin?

8. When does the bulb glow? Safety

Thermocol pin
sheet Fig. 6.10.3 Making an

W/mt hmyow leamt? electric switch
Aw electric switch (s a make and break arvangement.

W/wvcmtact():madawem}/fwitc/w;’ ON, the
circutt gets closed and, the bulb jlowr.
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ACTIVITY 6.70.4 What is required?
Does tap water Two dry cells, cell

conduct electrwd;y? holder, one light
emitting diode(LED),

By L (o e

tap water, distilled
water, co nq wires
How will you proceed? ’ Wmﬂ
1. Fill tap water in a and, crocodile d‘f'

plastic cup.

2. Dip two crocodile clips connected with wires in water
without touching each other.

3. Connect one of the wires joined with these clips with
a LED and the other wire to the cell through a switch
and complete the circuit as shown in the figure [Fig
6.10.4].

4. Now switch ON the circuit and check whether LED
glows. If the LED does not glow, then interchange

LED

Tap water

Crocodile clip Plastic cup

Fig 6.10.4 Circuit arrangement using LED to test
whether tap water conducts electricity or not

Electricity and Circuits 75




the terminals of the LED and check again
[Note: LED glows only when current flows through
it in a particular direction]. Does the LED glow
now? What does this indicate?

5. Does the tap water conduct electricity or not?
Give your conclusion.

What have you learnt?
Tap water conducts electrwuj/

Extension
Repeat the above activity with distilled
water and, observe. What do yow infer?
Add, some salt to this water and repeat
the activity . What uy@renc& can you

dvaw now?

Notes
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6.11 Fun witH MAGNETS

ACTIVITY 6.11.7

How- cans we test

whether a 5&'0% objwt

(ka,magutornot.?

How will you proceed?

1. Place the objects (i.e.
pencil, iron nail, glass

Magnets of different
shapes, a pencily an, iron
Mil,a,_qla;rmédwad,
Sy Gt
dlfim,a,:/watof
paper, shoe nails and
& compass needle.

rod, magnets, shoe nail, allpins; etc.), one by one on
iron filings spread on a paper.
2. See if the iron filings stick on the different objects or

not [Fig. 6.11.1].

Pencil

Iron filings
Cardboard

Cardboard
Iron filings

Fig.6.11.1 Testing whether the

different objects are magnets

or non-magnets

Bar magnet




o

o

If the iron filings stick to the object, it is a magnet,
otherwise not.

Classify the above objects in two groups:
(a) Magnets and (b) Non-magnets

Alternatively, suspend these objects one by one from
a rigid support using a thread.

Observe in which direction the object rests.

Now disturb it from its position of rest and wait till it
again comes to rest.

Note the direction in which it settles again.

Does the object settle in the same direction as
previously ? If yes, it is a magnet. If not, it is not a
non-magnet.

ToeY

What have yow learnt?

7. Maﬁnet attrvacts won.

2. A freely suspended magnet always rests in a fixed

divection.

78
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Extenston
Bring mc/uoéjecton&b/vomnww orweméof
w compass needle. Note whether the object
attracts or repeéfthatemﬁoftfwwdl&
Nowbr@t/wot/wrendofth&objectwto
t/wmm&endofth&cow:needl&mdnot&
the difference. What conclusion can yow draw
from this activity in the lght of the fact that
compass needle is also a small magnet and
stmilar poles of two maguets repel each other?
P ——

Notes
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ACTIVITY 6.11.2

What is reqm'red.?

In what different

Magnets of different

:/mpa maqnets are

shapes, w:heetofw/dta

mmlé,y made?

poper and, a pencil.

How will you proceed?

1. Take all the magnets given in the Kit.
2. Arrange all the magnets on a table.

3. Observe the shapes of these magnets. Do they look
alike? If no, then arrange them in different groups
according to their shape [Fig. 6.11.2].

4. From your observation, how many different shapes
of magnets do you have now on the table?

5. Observe the shape of magnets in each group.

&

Fig 6.11.2 Different types of magnets

80
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6. Draw a rough diagram of each of these shapes on a
sheet of paper.

7. Suggest a name for the shape of magnets in each
group.

8. Record your observations in the following table.

Group | Shape of the magnets | Suggested name of the magnet
as they appear according to its shape
1.
2.
3.
4.
5.
What have yow learnt?
Magnets can have different shapes.
Extenston

Observe dﬁﬁremf devices/ toys wn your every
d@/ly@ T;ytoﬁMout%tﬁemt}:W
magnet used in them. Make a list of
devices/toys where magnets are used. Also
try to drawr the shapes zy‘t/w:& magnets.
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ACTIVITY 6.71.3

Do all materials experience mutual
attraction with a magnet?

What is required?

A strong magnet, objects made of
dzﬁwmt wmaterials such as wood,
plastic, iron, aluminum, glass, rubber
and nickel, etc.

How will you proceed?

1.

2.

@

82

Place the given objects made of different materials
on a table.

Now bring a strong magnet one by one near each of
the object. What do you observe?

Do you feel any attraction between them in each case?
Do you find that the magnet and the objects tend to
move towards or away from each other?

Do you find that there is no force between the magnet
and some of the objects at all?

/!

Fig.6.11.3 Mutual attraction of a magnet
using different materials
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Record your observations in a tabular form.

A sample table is given below for reference.

Material of Observation Conclusion

the object (attraction/ (magnetic substance/
repulsion/ non-magnetic
neutral) substance)

Plastic

Rubber

Iron

What have yow learnt?

Materialsattmc@oﬂé)/ wmagnetar&knowma;

magnetic materials.

Notes

Fun with Magnets
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ACTIVITY 6.11.¢4 What is required?
Does a maqnet attract A bar magnet,

iromlﬁling;/ nails U-shaped, magnet,

equal{yatal&itxpointx? irow filings and a

nails or allpins, etc.

Wrap the magnet in paper so
that iron filings can be easily
removed afterwards.

How will you proceed?

1. Spread iron filings on a sheet of paper placed over
a table.

2. Put a bar magnet over the filings.

3. Take out the magnet. Observe the iron filings clinging
to the magnet on its surface.

4. Do you find the iron filings uniformly stuck on the
surfaces of the magnet? If not, where do you find the
iron filings sticking in larger quantity?

5. Draw a diagram to represent your observation.

6. Compare your diagram with [Fig 6.11.4 (a)].

Bar magnet

Card

board Iron fililngs

Fig.6.11.4 (a) Iron filings sticking to a bar magne

84
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7. Repeat this activity by using a U-shaped magnet.
What is your observation now?

8. Again draw a diagram to show your observations
using U-shaped magnet.

9. Now, bring few iron nails near different points of
one end of the bar magnet so that they stick one
behind the other as shown in [Fig. 6.11.4 (b)].

10. How many nails can you stick at different points on
the bar magnet like that ?
11. Can you stick the same number of nails at every

point of the magnet? Observe and give your
conclusion.

Fig.6.11.4(b) More nails stick to the magnet near its end

What /ww&’yow learnt?

The amount of iron filings clinging is maximum at
the two ends of a magnet.
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ACTIVITY 6.11.5 What is required?
How do we names Compass needle, bar
the poles of & magnet, U-shaped
magnet? maqnet, a thread,
w piece of chalk and,

How will you proceed?

1. Draw a straight line on a
table or floor using a chalk
along north-south direction.

2. Place a compass needle over
this line.

3. Observe the direction along
with the needle rests.

4. Slowly rotate the compass
keeping the centre of its
needle on the line.

5. Observe the direction of
the needle in different
positions.

6. Does the needle of the
compass change its
alignment?

7. Can you make it align in
a different direction?

~ N Compass

8. Which end of the compass (p) ~heedle
needle is pointing towards Fig.6.11.5 Finding the poles
north? of a magnet using

compass needle
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9 Which end of the compass needle is pointing towards
south?

10. Does the rotation of the compass change the direction
of the needle as shown by these ends?

11. Now suspend a bar magnet freely from a stand using
a thread.

12. Observe the direction in which the magnet rests.
13. Which end of the magnet points towards north?
14. Which end points towards south?

15. Mark ‘N’ at the end of the magnet pointing towards
north. This is the ‘North Pole’ of the magnet.

16. Write ‘S’ at the end of the magnet pointing towards
south. This is the ‘South Pole’ of the magnet.

What have yow learnt?
The e//wé of a freely suspended magnet pointing
towards north is north pole and pointing towards
south is south pole.

Extension
Repeat the above Mtwuj/ u/mg
@ U~5/mpwé magnet.
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ACTIVITY 6.71.6 What is required?

Can we make & Bar maqgnet, iron

magnet by owrselves? nail, sewing needle
and, irow strip.

How will you proceed?
1. Take an iron nail and dip it in iron filings.
2. Check whether it is already a magnet or not .

3. Make sure that the nail chosen
is not already a magnet.

4. Now place the nail on a flat
surface.

5. Rub the nail with a bar magnet 7
by touching its one pole along e T '
its length [Fig.6.11.6]. tron Nail B

Rub the nail for some time.

Now test whether the nail has
become a magnet or not.

8. You can test this by dipping the nail in iron filings.
9. What is your observation?
10. Does the nail become a magnet now?

What have yow learnt?
An tromw nail can be Wnetzked /Zy mbéi@ @

Bar
Magnet

Fig 6.11.6 Rubbing a
magnet over iron nail

N

magnet on s ;Wfaw.

Extension

Repeat the above activity to magnetise other (ron
oéjectr like an iron strip or a sewing needle.

Es==———
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ACTIVITY 6.11.7 What is required?

How- can, we wake a Bar magnet, sewing

simple compass needlez — needle, thermocol disc

of about 4 cm
diameter and 1 cm
thickness, small plastic
How will you proceed? tub, water and
1.

Magnetise the needle by |, 7/ /10 taf&
rubbing it with a pole of

a strong bar magnet (as
suggested in the previous activity).

2. Place the needle at the centre of the thermocol disc
and fix it with adhesive tape.
3. Place it gently over water taken in a tub such that it
floats [Fig 6.11.7].
4. Observe the direction along which the needle rests. Is it
pointing towards north-south direction?
5. Now your compass is ready. Sewing needle
Thermocol _@
Plastic tub _L__>
Fig.6.11.7 Making a simple compass needle
What have yow learnt?

Aneedl&cawb&nm_qndi;edandmb&meduw

compass needle.
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ACTIVITY 6.11.8 What is requireds

Does the pole ofw magnet Two bar maqnets,

always attract the ﬂol& of | two cylindrical

the sther magnet? magnets, thread

and, compass needle .

How will you proceed?

1.
2.
3.

otk

N

10.

11.

90

Take two bar magnets.
Hold one magnet in each hand.

Bring the north-pole of one of these magnets near
the north pole of the other magnet.

Observe what happens.

Now bring the south-pole of one of these magnets
near the south-pole of the other.

What happens now?
What do the magnetic poles experience?

How do they behave? Does the similar pole of two
magnets attract or repel each other?

Now, bring the north-pole of one of these magnets
near the south pole of the other.

Note the change in the type of force experienced by
the two magnet. Do you observe the force of attraction
or repulsion between them?

Tabulate your observations.

Bar magnet

(@) (b)

Fig. 6.11.8 (a) Unlike poles attract each other
(b) Like poles repel each other
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What have you learnt?

Lik&pole: repeéaMmlé/c&polaattmctaac/potﬁex

—

Extension
Repeatth&abouaxcﬁuig/ using th&g/limm'cd
magnets. What do yow observe? Is it dyj@remf
ﬁfom/ your observations with respect to the bar

magnets?
v_—

Notes
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acrrviry 6119 ) e

; Two bar maqnets and,
. G 9 ’ & compass needle.
How will you proceed?
1. Place a compass needle on a table.

2. Mark its boundary.

3. Notice that the compass needle points in north-south
direction.

4. Now place the north pole of a bar magnet at a certain
distance from the compass needle.

. Note the extent of deflection on the compass needle.
. Remove the bar magnet away from the compass needle.
. Bring another bar magnet towards the compass needle.

0 N O O

. Place its north pole exactly in the same position and at
the same distance as taken in step No. 4 from the compass
needle.

9. Again note the deflection on the compass needle.

10. Which magnet causes greater deflection on the compass
needle?

What have yow learnt? ’ ~ —
ompass needle
Magtwt aw/m% more

déy‘lectiom on the compass
lo is | . <<
’ Compass needle

more strugth/.

(A) Lower deflection

(B) Greater deflection

Fig. 6.11.8 Finding the strength of magnet
using compass needle
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ACTIVITY 6.11.10

Camwm_gnatlométr Ab”“mqm J
wayg ' <L, . forceffmZm:;M
when heated? ’

burner, iron ﬁldt_q:,
compass needle and a
How will you proceed? : g '
Take a sewing needle.
Rub it with a pole of a bar magnet for some time.
The needle becomes a magnet now.

Verify this with the help of a compass needle.

Also, verify this by dipping the needle in iron filings.
Make a rough estimate of the amount of iron filings
that cling to the needle.

Remove all the iron filings from the needle.

Hold the needle over a flame with the help of forceps.
Heat it for about 8 -10 minutes.

2N

® N

Bar
magnet

Sewing
needle

(@)

(b)
Fig.6.11.10 (i) Rubbing magnet over sewing needle
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Candle

Sewing needle

(a)

Iron filing

(b)
Fig.6.11.10 (ii) Magnet loses its strength on heating

9. Allow the needle to cool.

10. Now dip it again in iron filings.

11. Make an estimate of the amount of iron filings that
cling to it now.

12. What is your observation?

13. What conclusion can you draw from this?

14. Canyou test the strength of the needle-magnet using
a compass needle?

What have yow learnt?
Magnet loses its magnetic property on W

Extension
Check whether a needle magnet also

loses its magnetic property é)/
hammemg or not-
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6.12 WATER

—
ACTIVITY 6.712.7
M What is required?
_evaporation ﬁuter or Two 10cm watch glass
slower? one graduated syringe,
some water.

How will you proceed?
1. Take two clean watch glasses and label them as A
and B.

2. Keep A under direct sunlight and B in the open but
under the shade.

3. Put 1 mL of water in both the watch glasses with the
help of a syringe.

4. Occasionally observe both of them.

(b) Watch glass

us ow (a) Watch glass

in sunlight

Fig.6.12.1 Evaporation in sunlight is faster than in shadow
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5. Did you find any difference in the amount of water
kept in them?

6. From which plate, did the water disappear faster?

7. Now touch both the watch glasses.

8. Which one was warmer? Can you think of the
reasons?

9. Also, did you notice any mark or residue left in the
watch glass after complete evaporation? What is this
due to? Did water contain some dissolved materials?

What have yow learnt?

1. Evaporation is the process of conversion of a liguid
(water) into its vapour (water vapour). It depends
on various environmental fzwtorr.

2. Water kept in the watch glass A, which was kept
under divect fMIt/fﬁ/Lf disappears faster, as compared,
to that in watch glass 8 kept under shade. Watch
glass A becomes warmer than watch glass 8.

3. The process of evaporation becomes faster at higher
tenperntnres. i the above activity, water Kept tn
watch glass A recetved, divect and strong heat from
the sun. This heat hejped in water getting quickly
evaporated. On the other hand, W%mlz/pjéw
& kept in the shade conldd get heat ondy from the
warm atr: Ths W%/pWW/fWﬁoﬂv%
watch jéz:r alw, but the process was much slowes:
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Extension !

1. Repeat the above activity by keeping watch
ﬁ&w A i a closed room under cwadatm_q fm
ands watch glass B in another closed, room
without fan. Observe carefully  from which
watch glass water  disappears faster? Give
reasons ﬁ)r your observations.

2. Take petri dishes which differ in size. One
may be of 5 cm dtamatermdwtkerof7m
diameter. Take equal volumes of water (say
S ml) in both. Keep both of them under divect
sun light. Observe the disappearance of water.
In which dish does water disappear faster?

- ~——

Related Facts

1. Wet clothes dry sooner under the direct heat of sun
as compared to those kept under shade.

2. In a closed room, wet clothes dry faster under a fan

as compared to those kept in a room in which there

is no circulation of air.

Water evaporated faster if taken in a wider vessel.

Rivers or lakes sometimes dry up during summers.

5. Freshly mopped floors dry very quickly in summers
than in winter and under a running fan than in a
room with a switched OFF fan.

/

Ll
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ACTIVITY 6.122 U ... . requiredst

Is there any water in A glass tumbler,

aré beaker, ice cubes, a

piewofdot!u

Air contains water vapours which enter the air through
the processes of evaporation and transpiration.

How will you proceed?

1.

2.
3.

Take a beaker (clean its outer surface with a piece of
cloth if necessary) and keep it on a flat surface.

Put three or four ice cubes in the beaker.

Observe the outer surface of the beaker. What do
you notice?

You must have noticed that the water droplets appear
on the outer surface of the glass.

Where has this water come from?

98

Fig.6.12.2 Process of evaporation and transpiration
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What have you learnt?
1. The air contains water vapours.

2. When the water vapours come i contact with cooler

outer mg‘mzy‘t/wﬂaﬁ, it condenses on &t in the

ﬁrm/ zf water droplets.

Related, facts
1. As we go higher up in the atmosphere, the air

becomes cooler. Because of this, the water vapours
present in the air condense to form clouds.

2. When we take out any object from the refrigerator,
water droplets are formed on its outer surface after
some time.

Notes
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6.13 AIrR ArRounD Us

F

ACTIVITY 6.13.7

W/mt-cmmovingu?do?

What is required?
A square piece of paper of size (22 cm x 22 cm),

w pencil, a pair ef:cér:ors, wdmwi«jm', & small
stick, crayon colowrs.

How will you proceed?
A. How to make the firki?

1.
2.

3.

>

Take a square piece of paper of size (22 cm X 22 cm).
Fold the paper in half twice as shown in the Fig. (a)
and (b) and you get a small square.

Fold the square into triangles as shown in the Fig. (c).
With the help of scissors, cut the middle line of the
triangle upto three fourth so that the middle portion
does not get separated as shown in Fig. (d).

Open the folds and put the numbers 1 - 8 on the
triangles or put some colours on them as shown in
Fig. (e).

Then fold the alternate number tips to the centre as
shown in Fig. (f).

Fold 1, 3, 5, 7 to the centre and hold them together
as shown in Fig. (g).

Fix these folded tips of paper to a stick by using a
drawing pin and cover the pointed end of the pin by
using plastic so that it does not hurt any one.



9. Go to an open place and hold the stick. Turn the
firki in different directions and move it a little back
and forth and observe what happens?

SaRE R e

(@) (b)

Fig. 6.13.1 Arrangement to make '
the firki using square V h
sheet of paper

@

What have yow learnt?
ﬁwwwvi@w&elf{dvmtaﬁnﬂ th&ﬁrko
Extension

Yowcmtr)/thz}:actwiiy@/ta/(mﬁt/w
ﬁrkz) Mﬁontzy‘wtablefmmwo
 a room wiz%outa/g/ or very small

OPWﬁVt/L&W}/ ofau'r.

Related, facts

Moving air rotates the blades of a wind mill.

Air helps in the movement of sailing yachts, gliders,
parachutes, etc.

3. Very strong winds can cause cyclones, storms, etc.
and which can have destructive effects.

.
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ACTIVITY 6.13.2 What is required?

Is air present A bucket, o plastic

we&;vw!wr&.? Is an empty bottle, water.

bottle reaﬂ,y empty?

Air is present everywhere around us. It occupies all the
space. It does not have any colour and is transparent.

How will you proceed?
1. Take a bucket and fill it about 3/4th with water.
2. Now take an empty plastic bottle and hold it upside down.

3. Try to fill the bottle by dipping it into the water taking
care that it should be absolutely vertical.

What did you observe? Did water enter the bottle?

Now, tilt the bottle a little and try to fill the water in
the bottle. What do you observe?

6. Record your observations and think of the reasons.

- Air bubbles
Water

Fig.6.13.2 Presence of Air in empty bottle

What have yow learnt?
Alr s present everywhere and occupies all the
available space. The bottle which looks empty is
actuadly full of air. When the bottle was dipped in
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an iwerted and vertical position, water did, not
enter the bottle becanse air could not escape from
it. But when the bottle was slightly tilted, air
escaped, from the bottle which was observed in the
form of bubbles. Also, it created some space in the
bottle which was occupied by the water and  the
bottle ot filled with water.

Extenston ’

1. Place a ping-pong ball on the surface of water
n & bucket. Push the ball downwards with
the help of the mouth of an inverted, bottle.
Observe carefully. Now- slightly tilt the bottle
and, observe.

2. Take a bottle and, fill it about half with water.
Now; take a small plastic  sheet and cut in
t/wﬁrmofdwer. Place this diver on the
fwfm zf water. Cover the mouth ofbotd&
with a rubber sheet. Press the rubber sheet
and, observe. Give reasons for your observations.

3. Find out how a /wuermyft moves,

Related ﬁu:tr
1. All the vehicles move on tyres which are filled with
the compressed air.

2. Mountaineers or divers carry cylinders with them
which are filled with oxygen.
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ACTIVITY 6.13.3\) | what is required:

What does air A plastic or glass tub,

contain? twv:mdécuwllaof

same size, two _qlm':
tumblers of dﬁere«t sizes
but both Iarjer than

Air is a mixture of .
gases candles, some water, a
Of all these gases, burning

can occur only in the watch box.

presence of oxygen.

How will you proceed?

1.

»

104

Take the glass or plastic tub. Fix two candles in it leaving
a distance of approximately 6 cm in between them.

Now, fill the tub with some water.
Light the candles with the help of a matchstick.

Now take two glass tumblers of different sizes and
invert them on each of the candles. (Take care that
candle height should be such that it should not go
beyond the middle of the glass) [Fig.6.13.3].
Observe the burning candles and the water levels in
each glass carefully.

Which of the candles stopped burning earlier and
why?

Did you notice any rise in water level in the glass
tumblers? Was it same or different in the two glass
tumblers?

You would have noticed that the flame of the candle
goes out in the smaller glass tumbler earlier than
that of the candle kept under bigger glass.
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Fig. 6.13.3 Arrangement to show airis a
mixture of gases

What have you learnt?
Alr is a mixture of gases. It mainly consists of oxygen
(21 per cent) , witrogen (78 percent), water vapour,
carbon dioxide and other qases. When the burving
mndl&bywweoﬁé}/mm@%ﬁlm tumbler; it uses up
one component of av; Le. oxygen. When most of the

oxygen is med/upb)/ the candle, it stops burm'/g and,
the flame qoes out. The consumption of oxygen turns to
equal volume of carbondioxide. The hot air around the
flame becomes cool when flame goes out. This causes
lowering of pressure, resulting into rising of water in the
glass tumbler.
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Extension
Wabow/actiuig/cmb&peq@rmedé/
putting a little red ink into the water.

Yﬁéfwdéma/c&dwmm&}mtiomzf

ra&(ﬁmrleueéwwradea/.

Note for Teachers
The teacher may avoid, discussing the above activity
based on the per cent of oxygen present in the air.

Related Facts

We inhale atmospheric air which contains oxygen.
This oxygen reaches the cells and combines with the

food (glucose). The oxygen ‘burns’ the food and
releases energy.
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7.1 NutriTION IN PLANTS

ACTIVITY 7.1.1
What are the conditions necessary Iﬁr

@tmmtﬁuu?

What is required?

Freshly plucked coleus leaves, beakers, test
tubes, tripod, , water, rectﬁat spirit,
kerosene burner, petri dish, iodine solution,
dropper, black paper, U-clip to hold the
paper and, potassium hydroxide solution

How will you proceed?

To test a leaf for starch (Iodine test):

1. Dip the leaf in boiling water for a minute to rupture
the cells.

2. Boil the leaf in methylated spirit over a water bath
(beaker filled with water) till it becomes pale-white
due to the removal of chlorophyll. The leaf now
becomes hard and brittle.

3. Place it again in hot water to soften it.

Boiling __ | Test tube

P

crayrateds . Tripod

spirit

__ | Kerosene

burner

Fig.7.1.1 (a) Removal of chlorophyll
from a leaf




Before iodine test

After iodine test

Fig.7.1.1(b)
Cholrophyll is
necessary for
photosynthesis

Before iodine test

After iodine test

Fig.7.1.1 (c)
Only the parts of the leaf
exposed to sunlight give the

Spread the leaf in a petridish
and put 5 - 8 drops of iodine
solution on it. Presence of
starch will be indicated by a

blue-black colour. A part of the
leaf without starch will show
brown coloration.

To show that chlorophyll is
necessary for photosynthesis:

1. Take a plant with (coloured)
leaves having some green and
some coloured areas.
Example: Coleus and Croton.

2.Destarch the leaves by
keeping the plant in a dark
room for a few days.

3. Place the plant in the sun for

a few hours.

. Afterwards, pluck one leaf.

. Make its outline on paper and
mark inside the outline the
green and coloured areas.

6. Test the leaf for starch .Only
the green parts of the leaf turn
blue-black, showing the
presence of starch.

To show that sunlight is
necessary for photosynthesis.

1. Take a plant with destarched
leaves.

2. Cover one of its leaves with
black paper on which design
is cut.

o1 B~

positive test with iodine test 3.Take the plant in the Sun for

Nutrition in Plants

few hours.
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C.

4. After a few hours, test the Split cork
leaf which is covered by \
black paper for the presence
of starch. It will be observed
that only those parts of the
leaf which were left
uncovered by the paper, turn KOH /
blue-black, showing the Fig.7.1.1 (d)
presence of starch. Carbon dioxide is
necessary for
photosynthesis
To show that carbon dioxide is necessary for
photosynthesis:
1. Take a branch of a plant with destarched leaves.
2. Insert one of its leaves (through a split cork) into a
conical flask containing potassium hydroxide.
Potassium hydroxide absorbs carbon dioxide.
3. Leave the plant in sunlight.

4. After a few hours, test this and any other leaf of this
plant for starch by using the iodine test.
The leaf which was exposed to the atmospheric air
becomes blue-black, and the one inside the flask
containing potassium hydroxide does not become
blue-black, showing that carbon dioxide is necessary
for photosynthesis.

What have yow learnt-2

Plants manufacture their food (starch) with the help of
water and, carbon dioxide. This process (photosyrthess)
occurs in the chlorophyll containing cells of the leaves

Wtake:p/awimt/z&pmmof:wd'ght
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7.2 HEAT

—
How- can we nu'mmr& Labomtory thermometer,
temperature using beaker, tripod stand,

laboratory thermometer? ... ..o burner, g-clamp

stand, and water.

How will you proceed?
1. Take water in a beaker.
2. Fix the thermometer in a G-clamp stand.

3. Look at the markings of thermometer, i.e, note the
minimum and maximum temperature of the
thermometer scale.

4. Dip the bulb of the thermometer in water kept in a
beaker. Ensure that the bulb does not touch the wall
of the beaker.

5. Note the reading of the thermometer when mercury
thread becomes steady. Remember that you should
read the thermometer keeping the level of mercury
along the line of sight.

6. Now heat the water with the help of the kerosene
burner.

7. Put the beaker with hot water on the table. Now dip
the thermometer in water and observe the mercury
thread [Fig. 7.2.1].

8. Observe the mercury thread for about 10 minutes.
What do you find?

9. Do you find any change in the reading of the
thermometer?



Thermometer

Beaker _.
Water _

Kerosene | ——
burner

Tripod //

Stand

Fig.7.2.1 Arrangement for measuring temperature of water
using a laboratory thermometer

What have yow learnt?

Temperature zy‘m oéject can be measured with the

W of @ labomtor)/ thermometer.

Extension
Try to measure the 6059/ temperature
using a Zabomtor)/ thermometer.

Do /vou/ﬁmé any dﬁadg/?
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ACTIVITY 7.2.2 What is. requireds?
How- can we measure Clinical thermometer
our body temperature in /W,mﬂ both °Celsius
degree Celsius ¢ and Earenheit scales

of temperature.

How will you proceed?

1.

2.

o

Wash the thermometer with clean water and then
with antiseptic solution.

Note the reading of thermometer. It should be below
35°C.

If it is not below 35°C, then hold the thermometer
firmly and shake it till the thread of the thermometer
falls below 35°C.

Place the bulb of the thermometer under your tongue
and keep it there for about one minute.

Now take out the thermometer from your mouth.
Note the reading of the thermometer in degree Celsius
by keeping the level of mercury along the line of sight.
Repeat this activity with your

two-three friends to find

their body temperature.

Clinical
thermometer

Fig.7.2.2 Measuring body temperature

using clinical thermometer
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What have yow learnt?
We can measure the body temperature by clinical

thermometer.

Extension

1. Measure the boné/ temperature zf some zy‘
your friends in °C and  then find the
average éod/v temperature. Compare this

temperature with your body temperature.
2. Also, measure your boaé/ temperature in °F.

—

Notes
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ACTIVITY 7.2.3

tHow can we show- that the rate of heat

conducted, by different substances is difforent?

What is reqm'red/.?

T=shape holder; two rods of same dimensions
wade of different: waterials(such as iron and,
aluminium) , kerosene burner, match box,
candle wax, clamps iron rody boss heads G-clamp:

How will you proceed?

1.

2.
3.

-

Take two identical rods of same dimension, one of
aluminium and the other of iron.

Fix them in T-shape holder. Fix the holder in the clamp.
Fix small pieces of candle wax on each rod at equal
distances as shown in Fig.7.2.3.

Now heat the middle part of the T-shape holder.
What happens to the small pieces of wax fixed on
the rods?

Candle wax __|
Iron rod

Alluminium
rod

T-shape |
holder

Fig.7.2.3 Arrangement to show the conduction of heat in aluminium

and iron rod fitted in a T-shape holder
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6. Observe from which rod does the wax start falling
first ?
7. How would you conclude your observations?

What have you learnt?
1. The rate at which heat is conducted, by different
substances is different.
2. Alumininm rod, conducts heat more easily than an
iron rod, of the same dimensions.

Extension

1. Observe the cooking utensils. Which metals
are t/w&mad&of? Make a list oft/wm.

2. Observe the handles of different cooking
utensils. Name the materials used, in making
them.
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ACTIVITY 7.2.4

Which of the two identical bodies (one dark-coloured

and, the other light-coloured,) will absorb wore

How will you proceed?

1.

Paste a black sheet of
paper on one can and a
white sheet of paper on
another can. Ensure that
there is no gap in between
paper and the tin can.
Pour equal amount of
water in both the cans.

What is required?
Two labomtmy
thermometers, black
sheet of paper, white
sheet ofpaper; two

In the beginning the temperature of water in both the
cans must be same. To verify it, you can use laboratory

thermometer.

Cover the cans from the top and leave both the cans
in Sun for about two hours. Ensure that the two cans

Thermometer.

Tin can %

Fig.7.2.4 Measuring temperature

Heat
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must be covered by two pieces of small cardboard so
that it will not obstruct in heating the cans.

5. Measure the temperature of water in both the cans.

6. Doyou observe any difference in temperature of water
in two cans?

7. What do you infer from this?

What have yow learnt?
Dark coloured bodies are ﬂoooé absorbers of heat.

| Extension

1. Take two identical cloths/papers, one black and
the other white. Leave them in the Sun for
about 2 hours. Measure the temperature of the
clot/w/pa[aers with the /wlp of laborator)/
thermometer.
Do)/ou/ﬁ#wi any dﬁﬁrmw in the temperature
between the two?

2. Take two identical thermometers. Wrap the bulb
ofofw thermometer with black cloth and the
bulb oft/w other theyrmometer with white cloth.
Leave both the thermometers in the Sun for
about 20 - 30 munutes.

Do/vowﬁm/iw dg’j@rm%t/wreadmﬁ; of two
thermometers?
What conclusion can be drawn Sfrom the above

Mtéuiiy?
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ACTIVITY 7.2.5 ﬂ What i reguiredt

-

How can we show heat 4 poaker (50 mi),

kerosene burner, tripod
stand, water and straw:

How will you proceed?

1. Take a beaker .

2. Fill it 2/3" with water and place it on the tripod
stand.

3. Place a crystal of potassium permanganate gently at
the bottom of the beaker using a straw.

4. Now heat the water by keeping the kerosene burner
just below the potassium permanganate crystal.
Ensure that the flame of the burner is kept low so
that heating is slow.

Beaker

Water
Potassium
permagnate

Tripod
stand

Kerosene

burner

Fig.7.2.5 Transfer of heat in liquid
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5. Note the changes taking place in the beaker carefully.
6. Do you observe any convection currents in the beaker?

What have yow learnt?
n Aquwﬁf heat is tmmﬁmed/ é}/ convection.

Extenston
Perform this activity by using used, tea
leaves in place of potassivm permanganate
cr)/:tds. Yow may observe the movement (y‘
tea leaves when water (s heated.

Notes
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A

ctivity 7.2.6 U

How- can we show- heat

tmm;ﬁr w gases?

How will you proceed?
Cut a round sheet of paper of diameter about 20 cm.
Draw a spiral on it as shown in Fig.7.2.6.

1.
2.

3.

6.
7.
8.

Cut the paper along
the marked line using
a pair of scissors.
Suspend the paper
from its central point
vertically using a
thread.

Now light a candle and
bring it below the
paper spiral. Ensure
that the flame should

What is requireds?
A;/wet:fpapa;a,
match box, a candle,
thread, a pencil and, a

of scissors .

Circular

paper
strip

Candle

Fig.7.2.6 Arrangement to show
heat transfer in gases

be kept at a distance so that the paper will not burn.

Observe what happens?

Will the paper spiral start rotating?
Why does the paper spiral start rotating?

What have yow learnt?

Transfer of heat in qgases takes place by convection.

The alr near the candle become light on heating

and starts vising. The rising air strikes the paper

spiral which starts rotating.

Heat
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7.3 Acips, BASES AND SALTS

F

ACTIVITY 7.3.1

Is your :kaMfoo

actdic or basic?

W/mta':reqm'red.?
Shampoo, blue and, red,
ltbumpaper:,twmen'o
Jflowers, tect tube, dropper

rose flower.

Substances can be acidic, basic or neutral in nature. Their
nature can be identified using indicators. The substances
which change their colour when added to acidic or basic
substances are called indicators. Some common indicators
are litmus paper, phenolphthalein, turmeric and extract of china

How will you proceed?

1. Dilute one drop of shampoo with 10 drops of water.
2. Take red and blue litmus papers and turmeric

paper.

3. Using a dropper, put
one drop of shampoo
solution on each of
these indicator papers
[Fig.7.3.1 (a)].

4. What do you observe?
Record your obser-
vations in the table.



Dilute

shampoo
solution
Shampoo
Turmeric
_— paper
Red litmus /
paper China rose
Blue litmus ¢Xtract
(a) paper (b)

Fig.7.3.1 Test the acidic, basic or neutral nature of a substance

5. Put 5 drops of shampoo solution into a test tube
containing some china rose extract
[Fig.7.3.1 (b)].

6. What change in colour do you observe? [Fig.7.3.1 (b)].
Record your observations in the table given

below.

SL Test Effect on

No. | Solution
Red litmus | Blue litmus | Tunmeric | China rose
paper paper paper extract

1. |Shampoo

solution
2.
3.

123
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What have yow learnt?

S 0 L5 basic i nature because & turns
_ Red litmus blue.

_ Twrmeric paper red.

_ China rose indicator green.

Extenston

1. Test the nature of some wmore  substances like soda
water; lemon, juice, soap solution, vinegas; sugar
olution, common sal, dile HCl, dil. H.50,,
sodivm hydroxide, ammonium  hydroxide  using
the above indicators. Record, your observations n the

glven table.

2. Prepare your own natural  indicator using ved,
cabbage leaves. Boil the cabbage leaves and, strain
thew to obtain your own natural indicator: What
colour does your indicator give with acids and, bases?

TR
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ACTIVITY 7.3.2\) What is requireds

Mt_éaggmr_mm Dilute hydrochloric acid,

an actd, is wixed with = Sodivm /t}/droxtda solution,

m.e phenolphthalein, test tube,
jmdumtwL dropper.

How will you proceed?

1. Take 1 mL of dilute HCI in a test tube using a
graduated dropper.

2. Add one drop of phenolphthalein into it and shake
the solution. Do you observe any change in the colour
of the solution?

3. To the above solution add 1-2 drops of sodium
hydroxide solution by a dropper and shake the tube
gently. Is there any change in the colour of the
solution?

4. Continue adding sodium hydroxide solution dropwise
with stirring till you observe the change in colour.
Which colour is obtained?

Base—

Test
tube _|

I
Acid +
Indicator

Fig.7.3.2 Process of neutralisation
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5. Now add 1-2 drops of dil. hydrochloric acid.
Do you again observe any change in colour ?

6. Again add 1-2 drops of sodium hydroxide solution.
What happens to the colour of your solution?

What have you learnt?
When ou:v acid solution ts mixed with a basic
solution both the solutions neutvalise each other as
indicated by the change in the colour of the
indicator. This reaction (s known as nentralisation
reactron.
Acd  + Base —> Salt + Water
Note that in this reaction, salt and water are

obtained, as product:

Extenston
Observe the colour of the acid, and base
solutions éeﬁm neutvalisation, and
colour of the neutvalised solution after
mixing t/wmwwg ved, and blue litwmus
(ERPETE

—
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7.4 ProysicarL AND CHEMIcAL CHANGES

F

ACTIVITY 7.4.1

How- m'lé’yow get wutarlfrom, ice

and t'wﬁmo water? How wilé'yow

get wwtarﬁom water vapour?

How will you proceed?

1. Take some ice in a beaker and
place it on the tripod stand
and heat it with the help of
kerosene burner.

2. What do you see? Ice melts to
form water.

What is required;?
Ice, beaker,
kerosene burner,

watch _glaa.

Beaker ———
Ice —/——

Kerosene |
burner

Watch
glass

Water
droplets
|

(@)

Kerosene
burner

(b)

Fig.7.4.1 Ice melts into water on heating and water gets
evaporated to form water vapour



o

N O

o
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Can we use this water to get back ice?

Suggest a method for it. Can you say that it is a
physical change?

Take some water in a beaker. Heat the beaker over
the kerosene burner. What do you see?

Keep a watch glass inverted above the beaker.

Do you see some water droplets on the inner surface
of the watch glass?

You will see the droplets falling back into the beaker.
What is this phenomenon called as?

Conclusion

Ice melts to water and, water can be frozen back

to (ce. Water gets evaporated to form water

vapours which can condense to form water.

Extension
Think of some way to prove presence
of water vapours i a.
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ACTIVITY 7.42 | what is requireds

I:/watmqofw:/wzmq Pair of tongs, shaving
blade a p/w:u:al blade, kerosene burner.
chanj&.?

Sometimes a physical change involves change in colour.

How will you proceed?
1. Hold a shaving blade with a pair of tongs over the
flame of a kerosene burner.

2. Does the colour of the blade change?
3. Remove the blade from the flame.
4. What do you observe after sometime?

What have you learnt?
The blade becomes red hot on heating. On cooling,
the blade veqains its original colowr. This shows that
;W blade Wtderjoe; @ Wfémé c/wm_qa on
Shaving

blade|

____ | Kerosene
burner

Fig.7.4.2 Heating a shaving blade
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/watinﬁ. Any W& i properties such as shape, size,

colowr and, state ofa/ substance is m[ledwp/gm'ml

change. Generally, physical changes are reversible in
nature.

Extension
Give a few more instances where
c/wmg& w co[ow/appew/mc&
indicates a physical change.

—

Notes
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ACTIVITY 7.43 \)  what is required

Is bumi«_g olf Magnesiume ribbon,
maquesium ribbon a kerosene burner, test tubes,

chemical change? water, phenolphthalein,

sand, paper; pair of tongs.

A chemical change involves formation of a new substance.

How will you proceed?

1. Take a5 cmlong magnesium ribbon and clean it with
a sand paper.

2. Hold it with a pair of tongs over a flame and burn.

3. What is the colour of flame when magnesium ribbon
burns? What is left behind when magnesium ribbon
is completely burnt?

4. You can see that a white powdery ash is obtained
after the burning of the ribbon.

Magnesium
ribbon

Fig.7.4.3 Burning of magnesium ribbon
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o1

8.

9.
10.

. Is it a new substance?
. Collect the white powdery ash and put it in a test

tube.

. Mix it with a small amount of water and stir the

mixture well and heat it.

Test whether this solution is acidic or basic by adding
a drop of phenolphthalein to the solution.

Do you see any colour change?
What do you conclude?

What have you learnt?

Burning of magnesivn ribbon, forms a new substance

Magnesiwm oxide. This shows that burning of

magnesium ribbon is a chemical c/wmq&

132

Extension
Represent the above chemical W&
n t/wﬁ)rm/ ofa/ chemical equation.
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ACTIVITY 7.4.¢4

To study the nature of change What is requireds
when zinc is added to copper . Copper mlf':/mt&,

sulphate solution? test tube, zinc

_qmmdu, spatula.

How will you proceed?

1. Dissolve a spatula full of copper sulphate in 2 mL of

water in a test tube.

2. Add 1 or 2 zinc granules into it and keep it for some

time.

3. Do you observe any change in colour of the solution

and zinc granules ?

4. You will observe that the zinc granules turn brown

and after sometime, the solution turns colourless.

o1

What may be the possible reason for change in colour?

6. The change in colour of zinc granules is due to the
deposition of copper on it. The change in colour of the
solution is due to the formation of a new substance,

zinc sulphate which is colourless.

Test
tube

Copper
sulphate
solution

Zinc ‘
granules

Fig.7.4.4 Studying the nature of change in a test tube when
zinc is added to copper sulphate solution
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What/ww&}/ow learnt?
The reaction, between zénoﬁmmda: and, copper

sulphate  involves ﬁ)rmatéon/ zftwo new- substances,
Le, zinc sulphate and copper (brown). Thus, this
process is a chemical W&

Extenston
Write the reaction between zinc
granules and copper sulphate in the
ﬁ)rm of a chemical equation.

Notes
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ACTIVITY 7.4.5 What is reauireds

l@d@w gf c/wg& Vine_qm; "“k""ﬁ
0 :

w/wwvimﬁar'uaddeda

baking soda 2 water, W-tube,

How will you proceed?

1.

2.

“

N o oe

Take a W-tube and add a pinch of baking soda from
the left side tube.

Take a few drops of limewater in a dropper and add
to the right side of the W-tube.

Take a few drop of vinegar (acetic acid) in the dropper
and fix the dropper at the mouth of the left side tube.

Why is the tube blocked with the dropper?

Start adding vinegar dropwise to the baking soda.
Do you see bubbles of gas coming out?

What happens to the lime water?

You will notice that the lime water turns milky.

Dropper

Vinegar__

Baking soda Lime water

Fig.7.4.5 Chemical changes in W-tube
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What have you learnt?

1. The reaction between vinegar and, éa/dn_g soda

produce: carbon dioxide gas which when pa;red/

Woz@h/ lime water, turns & mdk/v

2. This reaction tnvolves tfwformatiom OfW
substances. T/L@V@@V&, it (s a chemical W&.

Notes
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Actwity 7.4.6

What is reqm'red.?

P4
How- do yow get the crystals pesker, copper

of copper sulphate Sfrom its sulphate. powder, dil.

solution?

HS0, , water, glass
rod, filter paper,

How will you proceed? ﬁW tn‘f"¢ stand,

1. Take 5 mL of water in a kerosene burner,

china dish.

2. Add sufficient amount of

g-clamp; china dish.

copper sulphate powder to get a saturated solution.
3. Add a few drops of dil. H,SO, to this solution.

4. Heat the solution on the
kerosene burner and continue
adding copper sulphate till no
more powder can Dbe
dissolved.

5. Allow the solution to cool for
sometime.

Funnel

\
China
dish
Copper

_ Sulphate
Solution

Kerosene
__burner

e

Beaker/

(a)

Fig.7.4.6 Arrangement to show the

crystalisation
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6. Filter the contents of china dish in a beaker to get a
clear solution.

7. Keep the solution for cooling for some time without
disturbing it.
8. What do you observe after sometime ?

What have you learnt?
Crystals 'of copper sulphate are obtained by
crystallisation  of the copper sulphate  solution.
Crystals of pure substances can be obtained from
their solutions. This process is called crystallisation.

Notes
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7.5 Winp, Storms AND CYCLONE

What is reqm'rut.?
A test tube, a rubber

How can we show- that air
Wﬂhﬂﬁy_ﬂmw’kmowm%w

How will you proceed?
1.
2.

3.

g long fine glass tube, a
rubber tube, some

colowred water, & wax
Take a test tube . candle , match box’

Fit a one-holed cork onits | beaker and water.
mouth.

Insert tightly a fine glass tube through this hole
[Fig. 7.5.1]. Put a little molten wax through the gap in
between the cork and glass tube to make the assembly
air tight.

Insert a drop of coloured water ink, KMnO, through
the glass tube.

Now hold the test tube in the bright Sun or heat it
gently at the end using a candle flame.

Coloured
water drop_| ___ Molten
Rubber_ | wax
cork
|
Test tube

Fig.7.5.1 Arrangement to show expansion of air



6. Observe the motion of the water drop in the glass
tube. What happens to it?

Now keep the test tube in shade.

8. Observe the motion of water drop in the glass tube
again.

9. What happens to the water drop if the test tube is

placed in ice cold water?

N

What have yow learnt?
Aty &xpam on W and, contvacts on coolénj.

Extenston
Make a slight alteration in the above
arrangement. Instead, of mkmj a drop zf
coloured, water in the glass tube, connect
one e#wl/q‘t/w rubber tube to the open. end
zy‘tk&jlaﬁ tube. Inmumerse the other end of
the rubber tubilq . water taken i a
beaker. Now- repeat the activity . Observe the
beaker. What happens now? Why?
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'Am 7.5.2 U - What is required?
How- can we show . .
A very thin walled plastic

that M'rzwt: bottle, hot water, cold water.
Mﬂ'&“’&.

How will you proceed?

1.

=W N

© NG

Take a very thin walled plastic bottle.
Pour small quantity of hot water into it.
Shake it well.

Pour out the hot water and close the lid of the bottle
immediately.

Now pour cold water over the bottle.
Observe what happens.

Try to find the reason for your observations.
Now open the lid of the bottle.

What happens now?

What have yow learnt?

Alr exerts pressure.

Cold water

Hot water_____ Plastic

bottle

Fig.7.5.2 Bottle with hot water deformed when cooled
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ACTIVITY 7.5.3 U

How- can we show- that What is requireds?

the air pressure gets .
red&wedwhewwblowr? :«dj. .

How will you proceed?

1.
2.

N OOk W

o

142

Take a funnel.

Blow through the stem keeping the funnel vertically
upwards.

Now take a plastic ball and place it inside the funnel.
Now blow air through the funnel.

Does the ball rise up?

Now invert the funnel.

Hold the plastic ball in your hand just below the
mouth of the stem of the funnel.

Blow air through the stem of the funnel and remove
your hand.

Does the ball fall? Try to find the reason?

Funnel

S
Ball

Fig.7.5.3 Arrangement to show air pressure
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10. The air pressure, when we blow through the stem,
decreases at the mouth of the stem than in the wider
portion of the funnel.

What have you learnt?
The alr pressure decreases at the mouth ofw nozzle
when air (s blown tho@/u £

Notes
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7.6 SoiLs

ACTIVITY 7.6.1

How will youw show- that the soil collected

ﬁom dtjﬁ%rent places dt}ﬁﬁr in _composition?

e Soils are classified on
the basis of humus
content and particle
size.

e The various types of
soils are sandy, clayey
and loamy soil.

What is requireds?
Soil_samples (ﬁouo _gardw,,
ﬁdd;), watch jla;:, glass rod,
and, tumblers(50 md beaker).

How will you proceed?
1. Take two tumblers, each filled 2 /3 with water.
2. Add about 10 spoons of soil samples separately in

each of them.

3. Stir them well with a glass rod.

| Humus
| Water

| Clay
| Sand

— | Gravel

Fig. 7.6.1 Different layers of soil



4. Leave these tumblers undisturbed for sometime.
Do you see different layers [Fig. 7.6.1].
5. Are the layers similar in the tumblers?

What have you learnt?

Soils from different places contain different amounts
of gravel, sandy clay and, huwmus.

Extension
Repeat the experiment with
different soil samples.

Notes
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ACTIVITY 7.6.2 : :
MMQMOM borosil, test tube
#e{mgﬁmm{ (15mL), test tube holder
g-clamp; kerosene burner

1. Take some soil in a borosil test tube and heat it on
a burner with the help of a holder.

2. Do you observe water vapours? Do you see water
droplets on the inner side of the test tube?

How will you proceed?

Water vapour

Test tube
- Soil

_Burner

Fig. 7.6.2 Water is present in soil sample

What have yow learnt?

Soils contains water. On /wm@, the water oft/w soll
gets evaporated, and soll becomes loose.

Extension

Carryout the above zwtwui}/ with some
more soil samples and compare their
water contents.

—
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ACTIVITY 7.6.3

How will yow show- that diﬁ%re«t

types of soils have daﬁ%rent water

/wlduw capacity?

What is required?
Plastic lﬁuwe/z, beakers,

1. Take equal amounts of the :ﬁét” pepes; dm—w
three types of soil, viz., a#d mea;urm_g gylmder
sandy, clayey and loamy.

2. Dry them and keep in separate funnels A,B and C
lined with wet filter paper.

How will you proceed?

3. Place these funnels on measuring cylinders.
4. Gradually pour 100 mL of water in each funnel.
5. After about one hour, read the level of water in the
cylinder. Clayey Sandy  Loamy
soil soil soil
A B C
A B C

Fig.7.6.3 Water holding capacity of clayey,
sandy and loamy soil

6. Record your observations in a table as given below:

Setup A
(with clay)

Setup B
(with sand)

Setup C
(with loam)

Volume of filtered

water

Soils
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Conclusion

1.

Funnel A has passed............ mL water (fill in the
blanks by actual reading and calculations) and
retained........... mL. The amount of water retained is
more than that has passed. Thus, we can say that
clay has more water-holding capacity.

Funnel B has passed ................. mL of water at a faster
rate due to the large size of particles and bigger air
spaces in-between. Thus, the sandy soil has very little
water retention capacity ( ...... mlL).

Funnel C has passed more water than in A and less
than in B due to mixture of sand and clay. It also
contains humus which retains water. It has retained
a moderate quantity of water (.......... mL).

What have yow learnt?

Texture of sotl depemxﬁf upon the size and

arrangement of sotl pa/tida. Sotls can be daﬁﬁed

into different types on the basis of size of soll particles

Wwpramt%—bmmwhic/vdeadaiﬁ
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Extension

thh&aﬁowuﬁi{/@/ with other
g/peq‘:odmmmtha

percentage zy‘ water absorbed.
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7.7 RESPIRATION IN ORGANISMS

ACTIVITY 7.7.1

U

How- to_demonstrate the presence of

CO,_ in abr we breathe out?

The air we breathe in is a mixture
of gases. The air we breathe out
contains a higher amount of CO,
(approx.4.4 per cent and water
vapours) as compared to the air we
breathe in (approx.0.04 per cent).
Respiration is a cellular process
resulting in the liberation of energy,
whereas breathing is simply the
exchange of gases between the
organism and the atmosphere.

How will you proceed?
1. Take two test tubes.

What is requireds?
Two test tubes, a
Y-shaped, tube, two
rubber corks each
with a hole, lime

2. Take some freshly prepared lime water, in one test

tube.

3. Take the same quantity of tap water in second test

tube

4 Insert the two ends of the Y-shaped tube into the test
tubes so as to dip the ends of the limbs in the liquids.

5. Now, blow out gently through the median limb of

Y-shaped tube a few times.

6. Do you observe any change in the colour of lime water
and tap water in the two test tubes?



Lime _| __Tap
water water

Fig.7.7.1 Carbon dioxide is present in the air we breathe out

What /wwayow learnt?

When we blow- into the lime water, &t turns milky.

Can yow jéw/ reasonss

Extenston

1. Blow out wﬁwtém&' on the :wfm ofw mirvor.
Now; release some atr on the fwfaw zf another
mirvor tﬁmaﬁh/ g/cl& pump: Dids yow ﬁmé any
difference? Give reasons.

2. Whenever we are sleepy or in a state oflow
activity, wa_gmemlé/vywm Can yow give the
reasonss

3. Dwring severe winters, when we exhale, a mist of
white smoke comes out ﬁfom our mouth. Find out
the reasons.

4. In a crowded, and closed area, w&oﬁmﬁe&
;%émmﬁ. W@/.e

T ————
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ACTIVITY 7.7.2 U

N’

What is the role gf dia{pltm_gm n breathin_g?

Whattl:reqm'red.?

A glass or plastic *Y’ tube, Mjﬂwﬂfvwﬁﬂht
cork having & hole at the centre, two swmall
balloons, wﬁtbvmbber:heatora/b@ balloon.

Breathing means inhalation and exhalation of air. Lungs are the
main breathing organs which are situated in the chest cavity
surrounded by the ribs. A large muscular sheet, the diaphragm
is present below the lungs which forms the floor of the chest

cavity. Movement of the diaphragm helps in breathing.

How will you proceed?

1. Take a plastic or glass Y’ tube.

2. Fix two deflated balloons to the forked ends of
the Y’ tube.

3. The Y tube is kept in inverted position and is inserted
into the hole of the cork from top side.

4. Fix the cork in the mouth of the bell jar.

5. Tie a thin rubber sheet or a split balloon is fitted on
the open end of the bell jar with the help of a
rubber band.

6. Pull the rubber sheet down from the base downward,
you will see that the balloons at the forked ends swell up.

7. Push the rubber sheet up. The balloons will shrink.

8. The balloons in the apparatus represent lungs and

the bell jar, the chest cavity. The rubber sheet
represents the diaphragm.
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(b) (@)

Fig.7.7.2 Model to show mechanism of breathing

What /wwa'yow learnt?

During inhalation, vibs move up and outwards, and

diaphragm moves down to increase space resulting in
the tncrease of volume tn the chest cavity and air
rushes into the lungs. The lungs get filled with air.
During exhalation, the vibs move down and, inwards
while diaphragm moves up. This reduces the volume of
the chest cavity and increases the pressure on the
lungs, with the rvesult that the air is pushed out of the

lungs.

Extenstons

7. Wéﬁvth&h@lpq‘wmw&g tape, measur
the chest size of your classmates during
breat/u'//g.

2. Observe the breathmj n ﬁr/w: and compare
it with other organisms.

W—
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7.8 TRANSPORTATION IN ANIMALS AND
PLANTS

ACTIVITY 7.8.1 What is required?

How- can yow listew to Funnel (6-7 cm in

your own heart beat? diameter), rubber tube

(S0cm.), rubber sheet
or balloon.

You can feel your heart beat if you place your one hand on the
left side of your chest. But can you hear it? The stethoscope is a
device which amplifies the sound. Let us construct our own
stethoscope.

How will you proceed?

1. Take a small funnel and fix the
rubber tube tightly on the stem
of the funnel.

2. Stretch a rubber sheet or a
balloon on the mouth of the
funnel and fix it tightly.

Balloon

Rubber
tube

‘ Funnel Model of stethoscope



3. Put the open end of the tube on one of your ears and
place the mouth of the funnel on your chest over the
heart. Do you hear any sound?

What have yow learnt?
The vegular thumping sound that you hear is the
heart beat . Normally the heart beats 72 times a

Notes
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ACTIVITY7.82\ | ypus is mguireds

HOWd0% water move Potato, 3P” ce«t:ugar/

from one cell to salt (3gm in 100 md)

another in plantst | olition, petridish, knife

or scalpel and pin.

How will you proceed?

1.
2.
3.

N o

Take a large potato and peel off its outer skin.

Give two cuts on opposite sides to make two flat bases.
Make a deep and hollow cavity on one of the flat
surface leaving only a thin base.

Fill half of the cavity with 3 per cent sugar solution
and mark the level by inserting a pin in the wall of the
potato from inside the hollow cavity.

Put the potato in a petridish containing some water
and the level of water should be below the level of
the pin.

Allow the apparatus to stand for a few hours.

You will observe an increase in the level of sugar
solution inside the cavity of the potato.

Pin
Sugar
solution
L Potato 4|
Petri
dish

Fig.7.8.2 Water moves through different cells of potato
through osmosis
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What have yow learnt?
Water moves from a region of lower sugar
concentration to the reqion of higher sugar
concentvation across a membrane. By this method
plants absorb water and wminerals by the roots. The
voots have root haiv. The root and hair absorb the
water present i the soil and transport it to other

parts of the plant.

Extenston
Take thick peels ofpotatos cucumber
or any other vegetable. Put them
water. The peels will curve showing
absorption ofwnter é}/ cut end.

— T
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7.9 REPRODUCTION IN PLANTS

F

ACTIVITY 7.9.1

How- does asexual What is required

reproduction, occur Yeast powder; 10 per cent

wn FW"Z sugar (10 gms sugar wn

100ml 9‘ water) solution, jbw
beaker; glass rod, side, cover
slips, droper, wicroscope.

In asexual reproduction, plants give rise to new plants without
seeds. Only a single parent is involved. Budding is one of the
processes of asexual reproduction.

How will you proceed?

1.

o

Fill one-fourth of a beaker with 10 per cent sugar
solution and add a pinch of yeast powder or one
half powdered yeast tablet to it.

Keep it in the warm place of the room for an hour.
Now put a drop of this liquid on a glass slide and
put a coverslip. Observe under the microscope under
high power.

You will observe small bulb-like projections coming
out of the yeast cells. These are called buds.

The buds gradually grow and may get detached from
the parent cell or result in a chain of buds.

The new yeast cell grow, mature and produce more
yeast cells.



What have yow learnt?

1. The pro;e:; you observed is called budding.

2. Budding is a kind of asexual reproduction. In this
process single parent is inwolved and new plants are
produced, without seeds.

New bud
Developing Chain of

Yeast cell bud buds

0dd

Fig. 7.9.1 Asexual reproduction in
yeast by budding

nExtemion,
Observe the methods of propagation

O i e, e
b;yoplyl[um, etc.

I

158 Manual of Upper Primary Science Kit




7.10 MoTtion AND TIME

F

Activity 7.10.1 What is required?

How- cam we determine | Pendulum bob, stop

the time period of a watch or wrist watch,

rintfl& W? g-clamp with rod,
about 1.5 m long cotton
thread, a piece of chalk.

How will you proceed?

1. Fix the G-clamp at the edge of a table as shown in
Fig.7.10.1. Insert the iron rod in the hole of the
G-clamp and tighten the screw.

2. Tie one end of the thread to the hook of the bob and
suspend the bob from the rod of G-clamp making a
knot in the thread.

Bob

o)
Bob

(a) A simple pendulum (b) Difterent positions of the
bob

Fig. 7.10.1 Oscillation of a simple pendulum



NO

Let the bob come to rest in its mean position say
at O. Mark this position on the ground as shown in
Fig.7.10.1.

Displace the bob slightly to one side from its mean
position and then release it gently.

Measure the time for 20 oscillations with the help of
a stop watch or wrist watch.

Divide this by 20, to get time for one oscillation.
Repeat the steps No. 5 and 6 at least three times by
displacing the bob slightly more, i.e. by increasing
2 cm each time from the mean position.

Does the time period of the pendulum depend on the
displacement of the bob from its mean position?

What have yow learnt-2

Tmperéootofij%fwrflewmdsmf
the same and &t does mtdepmomth&daplammt
oft/w bob ﬁfom/ is mean position prouzded this

displacement is not very la//_q&.

Extenston

160

Rapeat this ackivity by changing the Longthe of
th&threaoﬁm}/,ﬁomw cam to 150 cm and
determine the time period in each case.

Is the time period same in both the cases?

If possible, change (a) the diameter, (b) mass
oft/wéob Mﬁmith&fmtorf on which the

tiwwperiod/ofwfimfl&pwddwwdepm
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Activity 7.10.2 U

How- can we find the What is req“"md?

{peed« 0f @ n;rmé walk?

A mwurmgtap&,

stop watch and a
piewofdwl/o.

How will you proceed?

1.

Mark a straight line of length 50 m in an open space
with the help of a measuring tape.

2. Ask one of your friend to start walking on this line
with his normal gait/walk and simultaneously start
the stop watch.

3. Stop the stop-watch at the moment when your friend
reaches the other end of the straight line.

4. Measure the time taken by your friend to travel the
distance of 50 m.

5. To find the speed of the normal walk of your friend
divide 50 m by the time taken( in seconds) to travel
this distance.

6. Repeat this activity ( steps 2 to 5) with as many friends
as possible .

7. Find the average of the above speeds to determine the
average speed of a normal walk.

What have yow learnt?

Average speeds can be determined by dividing the

total distance travelled with the total time taken to

travel (t.

Motion and Time




Activity 7.10.3 U
How- can, we wmeasure What s ,eqm_‘,

MMM Sun-dial, compass needle

a Sum-diad? and & piece ofc/wlk.

How will you proceed?

1. Place the compass needle in an open space where
you can get sunshine throughout the day.

2. Mark a line along N-S direction.

3. Replace the compass needle by the sun-dial.

4. Rotate the sun-dial in such a way that its gnomon is
along the N-S direction.

5. Note the time on the sun-dial scale where the shadow
points.

6. Compare this time with your wrist watch.

What have yow learnt?

Size Wpafdiow zy‘th& ;/w(ourofm object can be

used, to measure time.

162

Magnetic Sun dial

compass

Fig. 7.10.1 A Sun dial
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Extenston

For exact measurement of time the gromon of
the sun-dial should be kept in geographical N-S
divection. tHere we have placed the sun-dial in
the magnetic N-S direction.

The geographical N-S direction is inclined with
the magnetic N-§ direction with an angle
which varies Sfrom place to place.

Try to locate the geographical N-S direction at
your place.

Notes
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7.11 ELEcTRIC CURRENT AND ITS EFFECT

Activity 7.11.1 U
tHow- can we show- that a current flowing

throuj/v a conductor prodtwa /w;(tmﬁ é:lﬁct?
——— What is requireds?

Dg’ﬁ%rent resistors, connecting wires /wzwﬂ
crocodile clips at both ends, sand paper and

jenemtor.

How will you proceed?

1. Connect the resistor between two terminals of the
generator using connecting wires having crocodile clips
[Fig.7.11.1].

2. Rotate the coil of the generator at a moderate speed
for about 30 seconds.

3. Check the hotness of the resistor just by touching it.

Resistor

Generator

Fig. 7.11.1 Generator connected to a resistor



4. Replace the resistor by another resistor and pass
current through it for almost the same time by rotating
the generator.

Check the hotness of the resistor again.

6. Repeat this activity with two or three other resistors.
What conclusion can you draw from this activity.

What have yow learnt?
When electric curvent passes through a wive , it

produces heating effect.

o1

Notes

Electric Current and its Effect 165




ACTIVITY 7.11.2

U

How- can we show- that an electric

curvent ﬂowz'ag t/wou_g/v a conductor
produax magnetic qﬁct around, it

How will you proceed?

1. Connect the metallic
wire to a dry cell with a
switch using connecting
wires having crocodile
clips at the two ends.

2. Place the compass needle
near to the metallic wire
[Fig.7.11.2].

3. Now close the switch

cell/generator, switch,
ma_gutio compass,
crocodile clips at its
ends and sand paper.

and observe the deflection of the compass needle.

4. Open the switch and again observe the needle of the
compass whether it deflects again to come back to its

initial position or not.

Key

| I
Magnetic Dry cell
compass

Fig7. 11.2 Arrangement to show

magnetic effect of
electric current
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5. Repeat steps 3 and 4 two times and draw conclusion.

6. The deflection of the needle shows that current
carrying conductor acts as a magnet.

What have yow learnt?
When electric curvent passes t/ufobgh/ a wive, (&t

produwf magnetic %@ct

Extension
Repeat this activity using generator in
place (f dr)/ cell.

Notes
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ACTIVITY 7.11.3 U

Hourcmmmak&mv What is requireds

electromaqnet? A long iron nail,

insulated, copper wire,

@ celé/jmemtor, iron
ﬁlinﬁ;, compass needle,

How will you proceed? comwcti&g wires

1. Take a long iron nail. - . .

2. Check whether it is W crocodile d(f{
already a magnet ornot, =~ 4& the two ends,
by dipping it in iron = quitch and sand
filings. Make sure that it
is not a magnet.

3. Now wind an insulated copper wire over the nail.

4. Remove the enamel at the ends of the insulated
copper wire using sand paper.

5. Connect the ends of the insulated wire to a switch
and then to the cell or generator [Fig.7.11.3].

6. Now dip the nail in iron filings. What do you observe?

7. Do the iron filings cling to the tip of the nail?

8. Now switch off the current. Are the iron filings still

168

clinging to the nail in the same way?
Iron nail Iron filings

Insulated | |
copper wire
Generator __|

Key _—

Fig.7.11.3 An electromagnet
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9. Repeat steps 5 to 8 of the activity atleast two more
times. What conclusion can be drawn by this activity?

What have youw learnt?
When current is passed through a wire wrapped on
an tron nail, the nail becomes a magnet. This
arvangement s called, electromagnet.

Extenston
Repeat th&aéow/utwaj/ by increasing
the number of twrns, wound, on the

nail. Find out how- the strength ofm

electromagnet c/wmj&' with the wumber
of twrns wound, on the nail.

Notes
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7.12 LicHT

Activity 7.12.1 U

Ho«rmmtdentz;ﬁ/dg,lﬁére«ttxm gflema

and, wmirrors?

What is requireds?

Plane mirror, convex wirror, concave wirror,
convex lens, concave lens, comctw_qmre;wdﬁ/
crocodile clip at both ends and, sand, paper.

How will you proceed?

1. Place the given mirrors and lenses on the table and
observe them one by one. On the basis of their look
and properties classify them into following two groups:
(@) Polished/shining/opaque surfaces having same

thickness throughout. These are mirrors.
(b) Unpolished, transparent, curved surfaces having
different thickness. These are lenses.

2. Take the mirrors and examine their shining surfaces.
(a) If the shining surface is plane, it is a plane mirror.
(b) If the shining surface is curved outside, it is a

convex mirror.
(c) If the shining surface is curved inside, it is a
concave mirror.

3. Now take the lenses and examine them.

(a) If both the surfaces are curved outside , it is a
double convex lens.



(b) If both the surfaces are curved inside, it is a double
concave lens.

Convex Concave

mirror ~ - mirror

\ Convex \ Concave

O lense H lense )) ((

Fig.7.12.1 Different types of mirrors or lenses

What have yow learnt?
Mirvors and lemses can be w{mty?wé by observing
them.

Extenston
Connect ray streak apparatus to the generator
with the help of connecting wires /wwmj
crocodile clips. Place this arrangement on a
white sheet. Rotate the handle oft/wyewafor
to jlowth& bulb. When the bulb glows a
parallel beam ofl«:q/uf ts 5%%1%&;%}/ streak
Apparatus.
Place the mirrors one by on&dot%wpat/uofth&
parallel beam and observe the nature of the
Vg%cted/ beam in each case.
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= Zfﬂwrgeecteoﬂémoawaﬂeéétawpme
mirvor.

- lfth&paml[eééeameflecdomﬁomtha
polished surface meets at a point (converges) in
front zft/w/ surface, & is a concave mirvor.

- lfth&paml[eééeamaﬁwreﬂecdomﬁomtfw
polished swfuc&, appears to déuerja ﬁfom/ a
point behind, the surface (wirvor), it is a
convex. mirvo.

Place the lenses érvt/wpat/wftﬁ&paml[eébemp
ofléﬂktmd/ob:erwt/wmmmzfﬂwbm
after passing throog/vt/w/lem.

= PR G A G
through the lens meets (converges) at a point on
t/wotherfidaofthalem, it (s & convex lens.

= R G 3 G
through the lens appears to come from a point
on the same side as the incident beam, it (s &

concave lens.
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A

ctwvty ates U What is required?

How- can mlﬁmt the nature

Concave mirror,

ofth&iumg&ﬁrmd« b,ya, candle, match box

concave mirrors i thick :/watof

white paper.

How will you proceed?

1.
2.

ot e

Light a candle.

Fix a concave mirror on the stand and place its
reflecting side at a distance of about 25 cm from the
candle. Ensure that the mirror surface is
perpendicular to the ground.

Hold a thick sheet of white paper ( or a screen) on the
other side of the candle (behind the candle) keeping
its plane parallel to the mirror surface .

What do you see on the screen?

If nothing is visible except a dim patch of light, move
the screen a little forward or backward in line with
the concave mirror and the candle, till you obtain
on it a clear image of the flame.

Now shift the candle towards the mirror to a distance
of about 2-3 cm and again obtain the image of the
candle flame on the white screen as done previously.

R ¢ Concave

T i mirror
Candle
A

A c F

D
Fig 7.12.2 Nature of image formed by a concave
mirror
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7. Repeat step No. 6 three to four times by shifting the
candle towards the mirror and observe the image in
each case.

8. Again repeat the activity by shifting the candle away
from the mirror and observe the image on the screen
in each case.

9. What inferences could you draw from the above
observations?

10. Now on the basis of your observation try to answer
the following questions.

— Whether the image is always obtained on the
screen?

— Whether the image formed is always (a) enlarged
and; (b) diminished in size?
— Whether the image formed is always inverted?

What have yow learnt?
The W& due to a concave mirvor can be:

(&) real or virtual
(b) enlarged, or diminished
(c) evect or inverted
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Actht}l 7.12.3

L

How- can w&ﬁm(/ the nature oftiw
image formed by (a) convex lens

(b) concave lens?

How will you proceed?

1.

Fix a convex lens on the
stand and place it on the
table in such a manner that
its surface is perpendicular
to the table.

Light the candle and keep
it in front of the lens.

What is requireds?
Concave lens, convex
lens, candle, match
box, lens-stand, thick
sheet of white paper

(or a screen).

Hold a sheet of white paper (or a screen) on the other
side of the lens. What do you see on it?

If nothing is visible, move the sheet forward or
backward in line with the lens and the candle until
you obtain a sharp and clear mage of the flame on

the screen.

Now shift the candle towards the lens to a distance
of about 2 cm and again obtain the image of the

candle flame on the screen.

Concave lens

Candle

2FA F
Candle !
Image [

F, 2F

Fig.7.12.3 (a) Nature of the image formed by a

concave lens

Light
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Fig. 7.12.3(b) Nature of the image formed by
a convex lens

Repeat step No. 5 three to four times by shifting the
candle towards the lenses and observe the image in
each case.

On the basis of your observations, now try to answer
the following questions:

— Whether the image is always obtained on the
screen ?

— Whether the image is always erect or inverted?

—Whether the image is always enlarged or
diminished?

What inferences do you get from the above

observations?

Repeat the activity with a concave lens and make
inferences.

WW}MMW

7.

176

Nature of the image depends on the distance between
the object and the lens in case of a convex lens.
Whatever may be the position of the object with
vespect to the lens it is not possible to get the image

omt/wscmmémth&mwofwcomam
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Activity 7.12.4 U What s ropuini

How-can we finds the | i, capd, sheet of siee

composition of white

10 ecm x 10 cm, water

[@/u«;g colouwr or coloured pwa.é

How will you proceed?
1.
2.

3.

box, scale , scissors,
compass and generator.

Take the white card sheet.

Draw a circle of 10 cm diameter on it and cut a circular
disc out of the card sheet.

Divide the circular disc into seven equal sectors/parts
using the scale.

Use the water colour to colour the sectors in the order
violet, indigo, blue, green, yellow, orange and red.
Make a hole at the centre of the disc such that a pencil
head/axle can pass through it. The disc is now ready
for use.

Sharpen the pencil and insert its tip into the hole
such that the pencil protrudes partly out of it and the
coloured face of the disc is verticals.

Fig.7.12.4 (a) A disc with seven dours
(b) It appears white by rotating
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7. Hold the pencil from the top with its tip towards you.

Now rotate it in daylight so that the disc attached to

it also rotates rapidly. What do you observe?

What is the colour of the disc while it rotates?

9. Alternatively, what conclusion can you draw from
this activity ?

o

What have yow learnt?
White l{yﬁt s COM/({GOS«M[/ zf seven, colours.

Notes
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Activity 7.12.5 U
thour can we split

It What is reqm'redz.?

Plane wirror,
transparent tumbler
and, water

How will you proceed?

1.

2.
3.
4

o1

Take a plane mirror of suitable size.

Place it in a tumbler as shown in Fig.7.12.5.

Fill the tumbler with water.

Place the tumbler near a window such that the direct
sun rays falls on the mirror.

Adjust the position of the tumbler such that the
reflected light from the mirror falls on a nearby wall.

\ Plane

mirror
Water

Fig.7.12.5 Splitting of the sunlight into its
constituent colours
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6. Place a white sheet of paper at this place of the wall.

7. What colours do you see on the white sheet.

8. Now disturb the water and observe the white sheet.
Are the colours still there? If yes, why?

9. As water settles do you again see the colours? If yes,
why ?

What have yow learnt?

1. Sunlight can be splitted into different colours.

2. The above arvangement works as a water prism.
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8.1 Cror ProbpucTiON AND MANAGEMENT

F

ACTIVITY 8.1.1
Do_plants need wanures and,
Iﬁrtil&:erf Ifor better _growt/v.?

What is reqm'reda.?

ﬁw— :eedling: of moong/qram or any
other commonél occuring plants, 3 small
pots with soil, manure and, urea .

The substances which are added to the soil in the form of nutrients
for the healthy growth of plants are called manures and fertilisers.
Soil supplies mineral nutrients to the crops. These nutrients are
essential for the growth of plants.

Manure: It is an organic substance obtained from the
decomposition of plants and animals wastes. It increases the water
holding capacity of the soil. It makes the soil porous and helps in
exchange of gases. It improves soil texture and increases the
number of helpful microbes in the soil.

Fertilisers: They are chemical substances which are rich in
particular nutrients. Fertilisers are produced in factories. Urea,
ammonium sulphate, super phosphate and potash are some well
known fertilisers which provide the plants with NPK (Nitrogen,
Phosphorous, and Potassium). Soil testing is done to find out the
nutrients required for the soil

How will you proceed?
1. Select three seedlings of equal size of moong or gram.
2. Take three empty pots and mark them A, B, C.



3. To pot ‘A’ add a little amount of soil mixed with a
little cow dung manure.

4. To pot ‘B’ put the same amount of soil mixed with
few crystals of urea.

5. Take the same amount of soil in pot ‘C’ without
adding anything.

6. Now plant the seedlings in them and pour the same

amount of water in each pot.

Keep them in a safe open place and water them daily.

8. After 7 to 10 days observe their growth.

N

What have yow learnt?
7. Plants in all the pots do not show- similar growth.
2. Plants in pots A and, B show- faster growth
compared, to plant in pot C.
3. Compare the growth of plants in pots A and 8.
4. Manures improve the soil texture and water

Soil mixed
with manure__ | . Soil
A B C
|
Soil mixed with
fertilisers
Fig.8.1.1 Effect of manures and
fertilisers on plant growth
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holding capacity and, make the soil well-aerated
which facilitates the healthy qrowth of plants.

Extension
1. Ask the farmerf which /%Vtilérer;
tfug/ are using for which crops.
2. When do t/wfarmer: add, manures
and, /@rtiléferf dumg agricultural
activities and why?

Notes
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8.2 MIcCROORGANISMS: FRIEND AND FOES

—

ACTIVITY 8.2.7
Where do What is required?
wicroorqamisms live? Beakers, motst soil,

- pond, water, tap water,
glass slides, droppers,
cover slips, brush,
scalpel and wicroscope.

Microorganisms can survive in a wide range of environmental
conditions such as soil, water, hot springs, ice cold waters,
saline water, deserts, decomposing bodies, etc. and even in
volcanic eruptions. They are also present inside the body of
animals including humans.

How will you proceed?
1. Collect some moist soil from the field in a beaker.
2. Add water to it and let the soil particles settle down.

3. Take a drop of water from the beaker and place it
on a clean glass slide.

4. Put a cover slip over it and observe under the
microscope. Are you able to see any moving
organisms?

5. Now, prepare another slide in the same way by
placing a drop of pond water on it. You can collect
water in a beaker from the pond in your locality.



What have yow learnt?
The slides show-tiny orqanisms. Does it mean that

water and, soil arve always full of microorganisms?

Do t/wy have any significances

Fig.8.2.1 (a) Two Algae
Chlamydomonas

Spirogyra
__| Flagella
— | Nucleus
_| Cell wall
_ | Cup shaped
chloroplast
— Cilia
Cell
Food vacuole ~ membrane
‘ | | Nucleus
Cytoplasm _| Cell
‘ — Membrane
' |
Nucleus Pseudopodia
Amoeba Paramecium
Fig. 8.2.1 (b) Two types of Protozoa
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Extenston
7. Puléoutmg/ leﬁmwwmplam‘, such as pea
M&Léeam,ﬁom/t/wﬁdoﬁ WM look. at
the roots oftﬁe:&plam‘:. You MW some
nodules. Take one nodule and crush & on a
glass slide and stain it with a suitable
stain. Observe it under the microscope.
Does &t show any organisms? What are these?
Do t/ua/ have any significance?
2. Scrap the ;me ofa/ leafor @ :torwﬁfom a
pond, with the help of & scalpel and place
the material thus obtained, on a slide. Put a
dropofwm;f on it and, observe under the
microscope. Trry to Ldmtyj/ the organisms
present by comparing them with the figures
geven i your book.
S —-

Microorganisms: Friend and Foes
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ACTIVITY 8.2.2

What is reqm'maL.?

Are mucroorqanusms an Gl o i

Maﬁm‘é part ’3f it Z(Jﬁ'z spoiled fnoot, rotten

How will you proceed?

1.

o

fruits, petri, dish,
slides, cover slips
and, microscope.

Identify the food items or products at your home
which are suspected to contain microorganisms. You
can take the help of your teacher.

Collect these items.
Now, with the help of your teacher, try to find out

— the type of microorganisms present in each food
item.

— the role played by microorganisms in each of
them.

— whether it is harmful or not?

Tabulate your findings in the table given below (Two
examples are already given).

SILNo. | Food Items Kind of Role and whether

microorganism | beneficial or harmful

ok W N

Curd Bacteria Converts and
(Lactobacillus) curdles the milk
into curd, beneficial

Spoiled food | Bacteria Poisoning, harmful
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What have yow learnt?
Microorganisms play an important role in our lives.
Some. zft/wm are éamﬁa’al and, some ave /wwvy‘ul

Extenston

1. Take some curd, and divide & into three
parts. Mix one part thoroughly to 250 ml
ofeac/poft/wfo[lowi@: warm wmilk,
bolling milk and, cold milk. Observe each
wixture after 4 to 6 hours. Note down the
observation and try to explain the reasons.

2. Camyowteléwﬁatkappw%yawad&éw
little cund, to Wmmdkwﬁhoutmvxmﬁ
&t well?

3 Tak&wfléc&zy‘éremmmétmw three
preces. Heatompiewﬁ[éitbewmdr/
and keeps it on a dry plate. Now-place the
second plece in an alrtight container and,
third in an open and, moist plate. Leave

( them undisturbed for 3 to ¢ days. Observe
dejﬁremmﬁndouttﬁ&rwom
— ————

F
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F

ACTIVITY 8.2.3

What is requimdz.?
W/mtkﬁwrol&of i o (e
udcroo@amkm w suqar, yeast powder
Iﬁmwntatwm? alumuumoﬁn& or cotton.

Fermentation is a process of conversion of sugar into
alcohol. For this process, microorganisms are used
on a large scale in different industries.

How will you proceed?

1. Fill 2/3" of a test tube with warm water.

2. Add a teaspoon of sugar in it and dissolve.

3. Now put half a spoon of yeast

. . Cotton __
powder to this sugar solution Veast
of the test tube. Smell the cas \ —_Test
solution. tube

4. Thereafter, cover the test tube = Warm _—
with alumnium foil or plug its ~ Water
mouth with the cotton. Fig.8.3.1

5. Leave the tube in a warm Action of yeast
place for four to five hours. on sugar solution

6. Now uncover the tube and smell the solution.

7. Did you find any difference in the smell of the
solution? Can you relate this smell to that of any
other item?

What have you learnt?

After fermentation, the sugar solution smells different.
This smell is due to the action of yeast on sugar solution.

Yeast converts sugar into alcohol and carbon dioxide.

190
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Extenston

1. Take w plastic bottle and put two teaspoons
sugar and, half a teaspoon of yeast powder in
it Fill Wofbotd& with warm water.
Now- fix the balloon (deflated) onto the mouth
of the bottle. Observe after W an howr. Are
yow surprised to see the result?

2. Take 700jﬂomf and, add, some sugar and
yeast powder i it. Make soft a{ouj/v by
adddtﬂ warm water and cover . Leave it
for a few hours in a warm place. Now- observe

the swollen douﬁh/.
o )

Notes
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8.3 SyntHETIC FIBRES AND PLASTICS

F

ACTIVITY 8.3.17

Do all threads have What is required?

T T Iron stand, clamp; cotton

thread, We(ﬂ/tt.\' or marbles,

any other available thread,

Poé/thaw ba_q.

How will you proceed?

1.
2.

3.

Take an iron stand with a clamp.

Tie a cotton thread of about 30 cm length so that it
hangs freely from the clamp.

At the free end of the thread,

tie a small polythene bag.

Place the weights or marbles Nylon
gently one by one into thread
the bag, till the thread _
breaks.

Marbles

Fig.8.3.1 A thread tied with a small polythene
bag hanging from the clamp



5. Note the weights, or number of marbles required to
break the cotton thread and record it in the table
given below.

6. Repeat steps 1 to 5 with different types of available
threads of same thickness and record your
observations in the table given below.

SLNo.| Types of Thread Total weight or number of marbles
required to break the thread
1.
2.
3.
4.
What have yow learnt?

The weights/number of marbles vequived to break the

thread, indicate the strength of the flbre. Which

thread/fibre did you observe to be strongest?

Notes
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ACTIVITY 8.3.2

Does the :yntﬁd:w ﬁxbrw absorb the same

amount of«mter as the natuwral ﬁbrw?

What is required?

10 cm x 10cmp¢'ewofcottowdoth«,
10 cm x 10 cm  piece of mylon cloth or
Wotfwr;/mthetiodotﬂ, measuring
glﬁndenzbea/cerf, water.

How will you proceed?

1.

194

Take two beakers and fill them with equal amounts
of water using a measuring cylinder (else, graduated
beakers may be used).

Soak the cotton cloth and nylon cloth in these
beakers separately for 5 minutes each.

Take the cloth pieces out of beakers and spread them
in the Sun. Note the time taken by each cloth for

drying.

Water

! {:|
Cotton Synthetic
cloth fibre

Fig.8.3.2 Different fibres absorb
different amount of water
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o

Note the volume of water that remains in the two
beakers using the measuring cylinder

Which fabric absorbed more amount of water?
Which fabric dried faster?

What have yow learnt-2

Synthetic fabrics absorb lesser quantity of water as

compared to cotton fabric and that is why they dry

faster than the cotton fabric.

Extension
1. Try the above activity using polyester, silk,
ter)/lma and, wy[éo cloth.
2. What ﬁ{briotk MM%WI’&[[&[MW@/?

Notes
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8.4 MATERIALS: METALS AND NON-METALS

F

ACTIVITY 8.4.1

What happens when

waterials are

hawmmered:

What is required?
Copper wire, coal piece,

pencil lead, zinc
5mmda,dam£mm

wire and hamwumer.

When materials are hammered, some of them break up into
smaller pieces whereas the others spread into the sheets. On
this basis, we can classify materials into metals and non-metals.
Materials which break up into pieces are non-metals whereas
the others which spread into thin sheets are metals.

How will you proceed?

1. Take each of the given materials and beat them with

a hammer one by one.
2. What do you observe?

Hammer

I
Copper wire

Lead
Coal

Fig.8.4.1 Beating a piece of wire by a hammer



3. Write your observations in the table given below.

SLNo. Object Observations Metal /
Non- metal
1. Copper wire Gets flattened | Metal
into a strip

2. Coal piece

What have yow learnt?

1. Materials like copper and zinc can be spread into

sheets when hammered. Thus, they are metals:

2 MWMW@MWWW&VM&W

into pleces when hammered. Thus, they are

norn- wmetals.

3. This property of metals by which they can be

beaten tinto thin sheets is known as ma//eﬂéwg/
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F

ACTIVITY 8.4.2

Do_all waterials What is requireds

conduct electricityz | Swphur roll, circuit

board, Mfe#tbél, copper

strip; iron nail, a piece
ofcod, aluminum wire.

How will you proceed?

1. Take a circuit board assembly.
2. Place one of the above materials, which are to be
tested for coductivity under the tap key.
3. Push the key so that the circuit gets completed.
4. Does the bulb start glowing ?
5. Test the other materials in a similar manner and
record your observations in the given table.
SLNo.| Materials Good /Poor conductor
1. Iron nail
2.
3.
4.
5.
‘Bulb ‘Dry cell Key ‘Bulb Dry cell Key
Iron nail Sulphur roll

198

Fig.8.4.2 Testing good conductors and poor conductors
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What have yow learnt?

1. Metals allow the electric curvent to pass

through them and are called conductors. Non-

metals do not allow the electric curvent to pass

through them and are called poor conductors.

2. Materials like copper wive and ivon nail are good

conductors of electricity.

3. Materials like sulphur roll and coal are poor

conductors of electricity.

Notes

Materials: Metals and Non-metals 199




F

ACTIVITY 8.4.3

tHow- will yow test

What is reqm'red.?

Rust, litmus papers(red

acidic or basic?

and, blue), test tubes, two

watch jlm'm'.

How will you proceed?

— | Red litmus paper

1. Take a pinch of rust in a test tube and try to dissolve
it in a little amount of water.

2. Has the rust mixed completely with water?

3. Shake the mixture well for sometime.

4. Take few drops of the mixture in two separate watch
glasses and test them separately with blue and red
litmus papers.

5. Do you find any change in the colours of the litmus
papers?

6. Do you find red litmus changing to blue?
Suspended rust Rust

Fig. 8.4.3 To check the acidic or basic nature of rust

200
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What have you learnt?

Rust mixed with water turns ved litmus into blue.

Hence, rust (s basic. Colour of blue litmus paper does

not W&.

Extension
Test the nature of dull green
coating fowwt on old copper vessels.

I —

Notes
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ACTIVITY 8.4.4 What i requireds

How- will yow test the Gz o o s
nature 0f the gas evolved burner vt

o burning of phur? 0, double mouth
ﬂa&k and, rubber cork
How will you proceed? lits L :tr]a;

1. Take small amount of poper serps.

sulphur powder in the deflagrating spoon.

2. Heat it over a kerosene burner.
3. What do you observe?
4. Name the gas produced.
5. Take a double mouth flask with a water jet fixed on
its lower mouth.
6. Place one small piece each of red and blue litmus
papers in it and fix it as shown in Fig.8.4.4.
Rubber cork
Double
mouth flask
Blue litmus
paper
Red litmus
paper
Deflagrating
spoon
Beaker
Fig.8.4.4 Burning of sulphur powder
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7. Lower the deflagrating spoon with burning sulphur
into the flask.

8. Do you see water rushing in through the jet?
9. What may be the possible reason?
10. Did you observe any change in colour in the litmus
papers?

What yow have learnt?

ml[ahw on burning forms KW dioxide which is

actdic tin nature.

Notes
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ACTIVITY 8.4.5
To test the nature of solution ﬁrmat
when maqgnesinm reacts with water.

What is required?

Magnesiwm ribbon, a pair of tongs,
beaker, cotton, red and blue litmus
papers, kerosene burner.

How will you proceed?
Take a small piece of magnesium ribbon.

Clean its surface with sand paper.

Put it in a test tube and add few mL of water.

Put a piece of red litmus paper in it.

Heat the test tube over a gentle flame for few minutes.

Ol W N =

. Test tube

__ Magnesium
/ ribbon

Red litmus paper

Kerosene burner

Fig.8.4.5 Determining the nature of solution
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6. Do you observe any change in the colour of litmus
paper? You would have seen that the litmus paper
turns blue.

What have yow learnt-2

1. Magnesiwm reacts with water to form/ magnesim

hydroxide and hydrogen gas is liberated.

2. Magnesiwm hydroxide is basic i nature.

3. Thus, Magnesivm reacts with water to form a

basic solution which turns red litwmus to blue.

Notes
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F

ACTIVITY 8.4.6

What happens when

What is reqm'reat.?

Zine reacts with hot

Test tubes, small pieces

water?

ofzino, red, litmus

How will you proceed?
Take a small piece of

oL W N

paper, kerosene burner.

zinc in a test tube.

Add about 2 mL of water to it.

Put a piece of red litmus paper into it.

Wait for a few minutes.

Do you see any change in the colour of the red litmus

paper? You would observe that there is no colour

change.
6. Heat the test tube on

a gentle flame of the kerosene

burner for few minutes.

(a

206

Test tube

Water

Zinc Test tube
Red litmus paper
Zinc
Kerosene
burner

(b)

Fig.8.4.6 Reaction of zinc with
hot water
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7. Is there any change in the colour of the red litmus
paper? You would observe that the red litmus paper
turns blue.

What ka.ua’yow learnt?
Zine reacts with water on heating to form a basic

solution.

Extension
Repeatt/w:acaw;/ using an iron strip:

Notes

Materials: Metals and Non-metals 207




F

ACTIVITY 8.4.7

What is reqm'ndz.?

How- do wetals and Dilute. hydrochloric. acid,

non-wmetals react with

test tubes, magnesium,

dc’lwt&/t:ydroc/dorio acidz? uiniam, iron, copper

sulphur powder; charcoal
and, kerosene burner.

How will you proceed?

1.

SENSEN

N o

208

Take small samples of the above materials in different
test tubes and label them as A, B, C, D, E and F.

Add few of drops dil. HCI to each test tube.
Do you observe reaction taking place in all the test tubes?
Heat the test tubes in which there is no reaction in cold.

If a reaction takes place, then bring a burning
matchstick near the mouth of the test tube.

What do you observe?

Do you observe that the reaction took place in some
of the test tubes and the flame of the match stick
goes off with pop sound.

Dilute hydrochloric acid
Magnesium

Aluminium
Iron
Copper
Kerosene
/ burner

Fig.8.4.7 Reaction of metal and non-metal with
dilute hydrochloric acid
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8. Which gas do you think is coming out during the
reaction?

9. Repeat the above steps and record your observations
for each of the materials in the table given below.

Test tube Metal/Non-metal Reaction with dilute
hydrochloric acid

Atroom temperature | Warm

Magnesium (ribbon)

Aluminium (foil)

Iron ( filings)

Copper ( wire)

Charcoal ( powder)

o E|g|Qlw| >

Sulphur ( powder)

What have yow learnt?

1. Some metals like magnesiwm, aluwminum and iron

veact with dil.Hcl to produce hyo{rogen/ gas

w%wrwl&:;rmctiuametaklék&coﬁ%rm

non-metals do not veact with dil.Hcl.

2. MWWWMWWWWVWWA

AL HCL at room temperature whereas tron reacts

on heating.

Extension
Repeat this activity with dil.t+ 50,
with the same samples and record
your observations in a table.

=
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ACTIVITY 8.4.8

What is reqm'red/.?

Does react Solid, sodium /rydroxid&,

with a base?

test tubes, aluminum

fol, kerosene burner.

How will you proceed?
1. Place 3-4 pallets of solid sodium hydroxide in a test
tube.

2. Add a small amount of water into it to prepare a
solution of sodium hydroxide.

3. Drop a piece of aluminum foil in this solution.

4. Heat the contents on a Test

flame tube_____
5. Do you observe any gas “ater
evolving from the test tube? - ‘?l}llmlmum
6. Bring a burning match stick SO;h d sodium
near the mouth of the test hydroxide
tube. Did it go off with a
pop sound?
Fig.8.4.8
Reaction of metal and Kerosene
non-metal with dilute burner
hydrochloric acid
What have yow learnt?

Aluminum reacts with the base (sodiwm hydroxide)
to form its salt and hydrogen gas is released.

Extension
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ACTIVITY 8.4.9

What/taffm:whuvmmkam cmumersed
Mﬁh&mlt:omtiomofot/wr metals?

A more reactive metal displaces
the less reactive metal from its
salt solution. No reaction will take
place when less reactive metal is
immersed in the salt solution of
more reactive metal

How will you proceed?

What is reqm'red.?

Two beakers, copper
sulphate, zinc sulphate,
ﬁrrow.r sulphate, zinc,
uron, copper streps.

1. Take copper sulphate solution in two beakers.
2. Put an iron strip in one beaker and a zinc strip in

the other.

3. Do you observe any change in colour of solution?
4. Do you see any deposit formed on the surface of

metal immersed?

5. Repeat the same procedure for
(i) copper and iron strips with zinc sulphate solution

and

(ii) copper and zinc strips with ferrous sulphate

solution.

6. Record your observations in the table given below.

solution | colour of
solution

SIL.No.|Metal | Salt Change in | Deposit Displacement

formed of metal occurs/
on surface |does not occur

Materials: Metals and Non-metals
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What /wwa’yow learnt?
The more reactive metals like zinc or iron displace

the less veactive metal like copper.

Extenston

1. Arvange the above metals in the
decreasing order of their reactivity.

2. Which is the most reactive metal?

3. Which is the least reactive metal?

e —

Notes
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8.5 CoMBUSTION AND FLAME

F

ACTIVITY 8.5.1

Are all substances aroumnd us

combustible?

What is reqm'red.?

Straw; watchstick, wood, paper, iron
nail, rtm&piew,jlm; charcoal, & pair
of tongs, & glass rod, kerosene burner.

How will you proceed?

1. Light the kerosene burner.

2. Using a pair of tongs, hold
a piece of straw over the
flame.

3. What happens to the straw?

When a substance reacts
with oxygen to give off heat
and, light either as a flame
or as a glow, this chemical
process, is known as
combustion.

Straw

Kerosene
burner

Iron nail

Fig.8.5.1 Distinguishing combustible and
non-combustible substances




4. Record your observations in the table given below.

5. Repeat the above procedure with other materials and
record your observations in the table given below.

SI.No. | Material Combustible Non-combustible

1. |Straw

2.

3.

What have yow learnt?

1. Substances like wood, paper, straw; etc. burn
rapidly in oxygen to give out heat and light and
arve combustible substances.

2. Substances like stone and glass do not produce
heat and light when heated, in oxygen and are
non-combustible substances.
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ACTIVITY 8.5.2

What is reqm'red.?

Is air necessary ﬁ:r
combustion 2

Candle, match box, bell

jan, two wooden blocks,

jla;: plate.

How will you proceed?

1. Fix a candle on a table and light it.
2. Keep the bell jar over the candle so that it rests on
two wooden blocks and air can enter the bell jar.
3. What happens to the flame?
4. Remove the wooden blocks and allow the bell jar to
rest on table. Observe the flame of the candle.
5. Now cover the open end of the bell jar with a glass
plate. What is the effect on the flame?
Bell
|| jar —
Wooden block —
Fig.8.5.2 Experiment to show that
air is essential for burning
Combustion and Flame 215




What /wwa’yow learnt?

1. The candle burns freely when air can enter the
bell jar from below: In this way, hot air escapes from
the top and fresh alr enters from the bottom.

2. The flame of the candle flickers and produces smoke
when sufficient air does not enter into the flask.

3. The flame qoes off when the bell jar is covered,
completely as fresh air is not available.

Extenston

1. Take a piece of émfm'nﬁ wood, or charcoal on
an iron plate and, cover i with a glass
tumbler. Observe what happens to the
éurm'fg wood, or charcoal?

2. Can you now &xplam w@/ blankets arve

wrapped, around, the person, whose clothes
catch fire?

216
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ACTIVITY 8.5.3

Can we heat water in a What is required?

over a candle
poper cup Two paper cups,

lﬂam& without btmu'ng 2 e, watch

box, water.

How will you proceed?

1. Hold an empty paper cup over a burning candle
flame. What happens to the paper cup? (plastic
coated paper cup should not be used).

2. Fill the other paper cup with 50 mL water and heat
it over the flame. What happens to this paper cup?

3. Do you feel that the water in the cup becomes hot?

Paper
cup _|

T~

Fig.8.5.3 Heating water in a paper cup

What have yow learnt?
1. The water in the paper cup aborbs the heat and
the ignition temperature of paper is not reached.
2. Substances burn only f they attain their ignition
temperature.
Extension
Tiy to boil water in a paper cup
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ACTIVITY 8.5.4

Is the flame. hot

throughout?

How will you proceed?

1.

2.

218

Fix a candle on a stand/
table and light it.

Hold a copper tube with
a pair of tongs and
introduce its one end in
the innermost part of the
flame close to the wick.
Bring a lighted match
stick near the other end
of the copper tube. What
do you observe?

What is required?
Candle, matchbox,
copper tube of
Wroxiomteél

S em lafgth/ and

3 wum diameter, _qla;r
L L G
thin copper wire.

Copper patch
Candle tube stick
| |

Fig.8.5.4 Detecting

the heat in different
parts of the flame

When the candle flame is steady, hold a clean glass
slide horizontally into the middle zone of the flame
for about 10 seconds and remove it. What do you

observe on the slide?

Now hold a thin copper wire on the outer region of
the flame for about 30 seconds. What happens to

the wire?
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What have yow learnt?

1. The inner most part of the flame contains

unbuwrnt wax vapours which rise into the tube

and form  flame on the other part of the tube.

This part of the flame is the coolest part.

2. The middle region of the flame contains unburnt

carbon particles which get deposited on the glass

slide. Partial combustion of wax occurs here.

This part of the flame has higher temperature

than the inner part.

3. The outermost region of the flame is the hottest

region. Here the temperature is high enough to heat

the copper wire strongly and it starts glowing.

Extension
1. What (s the colowr of the non-luminous
region of the flame?
2 W/dc/pzm&oft/wﬂam&:kmwééy
ﬂoldxmét/u for melting of gold and silver?
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8.6 CELL: STRUCTURE AND FUNCTION

F

ACTIVITY 8.6.7

What is reqm'red.?

tHow- to observe Amoeba,
Permanent slides of

Parameciom Md/'ywt

ler & wicroscope? Amoebn, Paramecium

and yeast.
Micro:copa.

Organisms may be unicellular (one celled) or multicellular
(many celled). These cells vary in shape and size based
on their functions.

How will you proceed?
1. Take a permanent slide of Amoeba from the biology

laboratory of your school.
2. Study the slide under the - Cilia
microscope. If required, you can
adjust the view through the knob
. _ Nucleus
present on the microscope.
Cytoplasm
Cell
Food vacuole membrane Cell
' | — Membrane
Nucleus | Paramecium
Pseudopodia
Amoeba

Fig.8.6.1 Observing the permanent slides of Amoeba
and Paramecium



3. Now, in a similar way, study the permanent slides
of Paramecium and yeast.

4. Do they have shape similar to Amoeba? If not, what
do they look like?

5. Observe all the slides carefully and draw their
sketches in your notebook.

What have yow learnt?
Amoeba does not have any definite shape and looks
irvequiar. Whereas, Parameciume looks slipper-shaped
Wha;wdq@dt&rhap& Yeasts, on the other hand,
may show- some bulges on their body. Do you know
what these are? Recall Sfrom the activity performed,
on yeasts in Class VIL

Extenston

1. Observe the permanent slides of nerve
cell, blood cells and muscle cells. Do tﬁey
have similar shape or thg/ look. dy'ﬁrent?
How-do their shapes help them to carry
out their functions? Eind, out.

2. Do yow know- which part ofth& cell
provides it shape?

3. Try to obtain the Qg%rmatiom about the
kinds of shapes, other than the above,
which are ﬁmnd/ in cells of n@ﬁmﬂt
o/ya/u)sw.

L T
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ACTIVITY 8.6.2

What is reqm'red.?

What do plant cells Onton, slides, covers lips,

[4

look like? watch glass, safrinine

solution, ﬁ»upf, jélcen'«,,
needle, brush, microscope,
blotting paper and razor
blade.

How will you proceed?

or kN

o

®© N

222

Take a fleshy leaf of onion bulb.

Peel off the skin from the inner side with the forceps.
Place the onion skin in watch glass with water.
Now add a few drops of safrinine.

Cut a small piece of the peeled onion skin using a
razor blade.

Now put a drop of glycerin on a slide and place the
piece of the stained peeled onion skin on it. Make
sure that the peel is not folded.

Gently place a cover slip over the peel using a needle.
Clean the edges of the cover slip with a blotting paper.
Observe the slide under the microscope.

—— Cell wall
~Cell membrane
—— Cytoplasm

. nucleus

Fig.8.6.2 Cells of peeled
skin of onion
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What have yow learnt?
Under the microscope you will find, rectangular

shaped, structures arvanged, like a brick wall.

You will see that each structure is outlined by a cell

wall and cell membrane and therve is a distinct dark

structure — the nucleus within the Cytoplasm.

The small structures which look alike are the basic
building blocks of the onion. These structures are
called cells. Al other orqanisms are also made up of
cells. The major difference between a plant cell and,
an animal cell is the presence of cell wall in the
plant cell.

Extenston
Yowcmta/c&a/ﬂ&f@/ /eafofoﬁ/wrpm
and take out their peel to observe the
cells. To observe animal cells you can
make cheek cell preparation .For this
scrap: your cheek ﬂmd/v with a tooth pick
and place it on a slide. Stain the
MWMLMWWW blue.
Place a cover slip and then observe under

mécro;copa.

- T ——
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8.7 REPRODUCTION IN ANIMALS

F

ACTIVITY 8.7.1

How- does asexual reproduction occur in

small animals such as Q%#a/ and
Amoeba?

How will you proceed?
1.

What is required?
ermanent slides o
Take permanent slide of & S f

Hydra showing budding /ﬁ/ﬁd/ -f/ww% buddiﬁj
and observe under the | aud Amoetn ,/wwi”g

mMiCroscope. b ' }l ﬁffb”/ !

Did you observe any )
bulges coming out from C"WW mucroscope.

the parent body? What

are these?

Now observe the permanent slide of Amoeba under
the microscope.

Are you able to see the division of parent cell into
two parts?

Draw the diagrams in your notebook and label them.

Hydra ———

\

\
- Bud

Fig.8.7.1 (a) Budding in hydra



_ Daughter
amoebae

i
&5

\ Dividing

Dividing
nucleus

cytoplasm

Fig.8.7.1 (b) Binary fission in
Amoeba.

What have yow learnt?

Iﬁ/aéw and. Amoeba reproduce M&xmléx b/v the

process of éuddc'nﬁ and, bmr)/ ﬁm’om m:peca'ueé/.

Extension
Eind, out other methods zf asexual
reproductiom ﬁomd/ wn lower anumals.

—
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8.8 FORCE AND PRESSURE

ACTIVITY 8.8.1

How- can we apply a force on an object

without brmqwq it into physical contact

with another ob;ed: 4

How will you proceed?

What is reqm'reaL.?

A pair q‘bar magnets,
thermocole piece,

A. Force between two bar /I » box,

1.

magnets:

Fix a bar magnet on a = comb, two plastic

round disc of thick straws. two .
thermocole sheet with 2 PM

the help of candle wax. and, a W tub.

Put this thermocole disc in

a plastic tub filled with water so that it floats on the
surface of water.

Now slowly bring the north-pole of another bar
magnet near one end of the floating bar magnet and
see what happens.

Now bring the south-pole of the same bar magnet
near the same end of the floating bar magnet and
observe what happens now.

Repeat steps (3) and (4) using the same or different
magnets for few more times and draw conclusion
based on your observations.

Can you conclude that one magnet exerts force on
the other without having any physical contact?



Are these forces attractive or repulsive or both
attractive and repulsive?
B. Force between two charged straws:

1. Now take two plastic straws.

2. Rub a plastic straw with a sheet of paper and put
the charged straw over two pencils lying on the
table as shown in Fig.8.8.1.

3. Now rub another straw with a piece of paper and
bring it near the first straw (Make sure that two straws
do not touch each other) and observe what happens.

4. Repeat this activity at least two more times.
Draw conclusion based on your observations.

|
1 |
Pencil Board
Fig.8.8.1 Arrangement for
observing the force of
repulsion between two
charged straws

What have youw learnt?
0/7]'ects experience magnetic or electvostatic forcas
without éeénﬁ brooght nto Wn’aw contact.

Extension
Observe the oéject; fallug ﬁfeeé/ towards the
jromwé. Is there any ﬁ)rc& acting on the fallmj

objects? lf}/&; whatg/paszorc&tk @t ita

contact ﬁ)rc& or a non- contact ﬁ)rw.?
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ACTIVITY 8.8.2

How- can we show- t/mtlﬁrc& acting on

a swmaller area exerts lm_'ger pressure?

How will you proceed?

1.
2.

228

Fill the tray with sand.
Fix four pointed nails at
the four corners of a
wooden hard board piece
in such a manner that
about half length of every
nail remains out equally
on either side. Ensure that
all the pointed ends of the
nails remain on the same
side of the hard board.
Keep this arrangement
gently in the sand filled
tray and put gently a body
of about 500 g on the
hardboard (Fig. 8.8.2).

Iron
nail

What is required?

A piece of hard
wooden board, (8 cm
x 8 am), four identical
nails (each 10 cm
long) , a body of about
500 4, sand and a
plastic tray (15 cm x

15 cm).

T Weight —

— 1 Sand tray-+—

Fig 8.8.2 Arrangement to show the force
acting on different area
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Observe the penetration of the nails of the board in
the sand.

Now reverse the side of the wooden hardboard and
again put the same body of 500 g on the hard board.

Observe the penetration of the nails of the board in
the sand again.

In which case do you find more penetration?

Repeat this activity for few more times and draw
conclusion based on your observations.

What have yow learnt-2

Same ﬁ»fc& exerts more pressure when & acts on

a swmaller area.

Extension

Repeat the above activity with a brick
Ma/beaéofmnd/on/whic/vdgﬁrmt
faces zy‘t/w brick are kept separately.

In each case also apply impact of &
small /mmmerﬁom/w /L&ﬁhf ofabout
25 am. Imwﬁée/pm&do)/owﬁm{/t/w
penetration szn'ck n sand s move and
i which case less?

Force and Pressure 229




8.9 FRICTION

ACTIVITY 8.9.1

How- can yow measure the wu'_g/tt

olf a _givm objwt mm_g a {pn'«_g

balamnce?

What is required?
Spring balance is a device used W balance (;m
for measuring the force acting on . L N
an object. It determines the g )’
weight of an object as an g—m a small wooden
attractive force exerted by the block or a swmall stone,
earth on the object. :

and, a piece of thread.

How will you proceed?

1.

2.

3.

Hold the spring balance vertically and observe its
scale carefully.

If the pointer of spring balance is not at the zero
mark, then adjust it at zero.

Note any two long successive markings on the scale
of the spring balance.

Note down the number of small divisions in between
these two long successive markings.

Divide the value between these two long successive
markings by the number of divisions between the
two. This is the value of one small division of the
scale of the spring balance.

Now with the help of a thread, suspend the given
wooden block from the hook of the spring balance
vertically.



7. Observe the position of the pointer on the Newton
scale of the spring balance and note its reading.

8. This is the weight of the given wooden block.

Spring
| balance

|
Weight

Fig.8.9.1 Measuring the weight of an object using a
spring balance

What have yow learnt?
One can use a spring balance to measure the weight

of an object.

Extenston
A spring balance bzw'calé/ measures the wwﬁht
oftfwoéjactattuc/zaétv &t However, t/w;pmg
bmmmmlé/amilaé[&m%&ma/ketw&ﬁem
calibrated, in the units ofma/:: @/kj).
Such balances show the ratio zy‘th&wa'ght(fm
object to the acceleration due to gravity at the
Wofmmgéwtw&zy‘th&:pr@ balance.
The meaning of the acceleration due to gravity
will be discussed in detail in Class IX.

e,
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ACTIVITY 8.9.2

How- can yow show- that frwtww

depmd:wwﬂwnatw&oft/w

two :urﬁtm i contact?

How will you proceed?

1.

-

232

Attach the wooden block
to the hook of the spring
balance.

Spread the sand paper
sheet on the table and place
the wooden block on it.
Try to pull the wooden
block horizontally on the
sand paper sheet first by

What is requireds?
Sunmica sheet, a sand
paper sheet and, o glass
sheet (each of size

S0 am x 15 em), a
spring balance(scales
in G and N), wooden
block with a hook.

applying a small force on the spring balance.

What do you observe?

Now increase the force gradually on the spring balance

till the block starts sliding.

Note the position of the pointer of the spring balance,

when the block just starts
sliding.

Fig.8.9.2 Friction between
two surfaces
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7. Now repeat the steps No.5 and 6 first with sunmica
sheet and then with glass sheet in place of sand
paper.

8. In which case you require more force to slide the
block?

9. In which case you require less force to slide the
block?

10. Draw conclusion based on your observations.
What have yow learnt?
Friction depends upon the nature of the surfaces in
contact. For smooth surfaces, friction is less. For vough
surfaces, friction is more.

Extenston
Repeat this activity by wrapping the
wooden bloc/cﬁmf with a sheet of paper
and, then with a polythene sheet. slide
the wooden block every time onthe surface
zy‘th& same sunmica sheet and, compare
the results.
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8. 10 Sounp

F

ACTIVITY 8.10.1

How- can we dutmjm/v

between a pleasant

sound and a noise?

What is reqm'mat.?
Four to six jla;:
tumblers (or bowls) of

same size, & metal rod,

w pencily, water and one
wetallic tumbler(bowtl).

How will you proceed?

1.

2.

Place 4 to 6 glass tumblers (or bowls) keeping

separation among them.

Fill the tumblers (or bowls) with
water to different levels.

Now strike the tumblers (or bowls)
one by one with a pencil
repeatedly (Fig 8.10.1) and feel the
sound produced by each tumbler
(or bowl). What do you observe?

What can you say about the
sound produced by each
tumbler ( or bowl) in Step 3. Is
the sound produced pleasant?
Now strike the metallic tumbler
(or bowl) vigoursly using a
metal rod.

Is the sound produced pleasant
even now?

What /wwayow learnt?

Some sounds are pleasant and

some are not pleasant.

Glasses

Glass
tumbler

I
N\

/ Water
Fig.8.10.1

A typical jaltarang
producing pleasant
sound



ACTIVITY 8.10.2

How- can yow show that sound, can
travel t/trou_g/v a rtring.?

How will you proceed?

What is required?
A string (about 10 m

1. Make a small hole at the lo"g); two paper cups
bottom of each cup. or P[a;tw cups or

2. Tie a string between them :
by making knots.

3. Stretch the string between the two cups.

4. Use one cup as receiver and other as mouth piece.

5. Now keeping the string sufficiently stretched ask your
friend to speak from the mouth piece.

6. Try to hear the voice of your friend through the
receiver. Can you hear it clearly [Fig. 8.10.2]?

7. Ifyou are able to hear the sound of your friend through
the receiver then sound has travelled from the mouth
of your friend to your ear through the string only.

8. Try to draw conclusions from this activity.

Paper
cup |
String
Fig.8.10.2 Sound travels through the string
What have yow learnt?
Sound, can travel through a string.
Sound 235
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ACTIVITY 8.10.3

How- can waproduc&
waves w:mg a :liak}/.?

How will you proceed?

1.
2.

3.

10.

11.

236

Hold one end of a slinky lying on a floor.

What is requimd/?
A :lmky

Ask your friend to sit at a distance holding the other

end of the slinky.

Let him hold the slinky steadily. Now give lateral (side
way) jerks to the slinky continuously and observe the
pattern of the disturbances (waves) produced in it.

Increase the frequency of the jerks and observe the

pattern.

Now give larger jerks to the slinky
and observe the disturbance that
occurs in the slinky from its original
position.

When do you see larger disturbance
in the slinky?

When do you see smaller
disturbance?

Now let the slinky come to rest and
ask your friend to hold it.

Give the slinky a jerk along its length
and observe the pattern of the
disturbance produced in it.

Now give this kind of jerks continuously
to the slinky and observe the pattern
of the wave produced in it.

Draw conclusion based on this
activity.

Fig.8.10.3
A slinky
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What have you learnt?

D?ﬁremf types zy‘wzw&r mb&produce&é L'/ft/wflé/dg/.
Extension

Repeat the above activity using a string.

Can we produce similar typ&ofwzwa: n the
string as observed, above i the case of flén/c/v.?

Notes
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8.11 CuemicaL EFFECTS OF

FELEcTRICc CURRENT

—
ACTIVITY 8.71.7 What is requireds?
How- can yow show- that Bell. iar rubb £
> ' = Jau, rubber cor
water can be splitted with two stainless

s constituent elements?

steel electrodes, water,
6V batter}/ gﬁur dr}/

out in laboratory where water

decomposes into its constituent L'Ml(,'cator, sodium

oo namelys ByCrogen & | | sulphate, dropper.

Passage of electric current through / 0f 1.5 V b in

many substances in molten state

causes their decomposition. wcel&/wlder), M

This process is called electrolysis. co ) wires,
kq) mwctmg )
Electrolysis of water can be carried

jla;; rod, universal

How will you proceed?

1.
2.

3.

Take water in a 50 mL beaker.

Add sodium sulphate to water and stir well to prepare
its concentrated solution.

Add universal indicator drop by drop till colour of
the solution becomes dark green.

Take two plastic graduated droppers of 3 mL
capacity and cut their lower ends. Fill the remaining
3 cm of its length stem completely with sodium
sulphate solution.



5. Fix the rubber cork with two stainless steel electrodes
in the bell jar and clamp it in the inverted position
as shown in Fig. 8.11.1.
6. Fill the bell jar with the remaining coloured solution.
7. Lower the droppers filled with coloured solution over
two steel electrodes
carefully.
8. Connecta 6V battery
to the 2 electrodes
with  connecting
wires.
9. Alsoinsert a plug key
in the circuit and
keep the key open.
10. Now close the key
and observe the two Fig.8.11.1 Water splitted into its
electrodes carefully. components
What do you notice?
11. Do you observe any bubbles forming on the two
electrodes?
12. Do you notice any colour change in the two droppers?
13. Find out the reason of the colour change.
What have yow learnt?
When an electvic curvent passes through it, water
splits into two gqases-hydrogen and, oxygen.
Extension
without adding any salt and note down
your observations.
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ACTIVITY 8.11.2

How- can yow use electric current ﬁ)r

coatuwwmetdwertlwrmﬁwof

Mot/wr metal?

How will you proceed?

1.

240

Prepare fresh copper
sulphate solution by
dissolving one
teaspoonful of copper
sulphate in water taken
in a 50 mL beaker.

Add about 10-12 drops
of dil. sulphuric acid to
this solution.

Clean the copper plates
with sand paper and

What is requier.?

Six Vol battwy 05:# 1.5

Vd:ycelkiww cell
holder), 50 mL beaker,
copper:u/f/mtaay:tuk,
dil. sulphuric acid,
crocodile clips at the two
ends, 2 copper plates of
stze (about 5 am x 2 om),

SRR, paper ani, pleg ko).

rinse them with water.

Connect the two copper plates to the +ve and -ve
terminals of a battery using separate connecting wires
fitted with crocodile clips.
Now immerse the two electrodes (i.e. copper plates)
in copper sulphate solution keeping them at a
distance. Take care that the 2 plates do not touch
each other [Fig.8.11.2].

Allow the passage of current through the solution
by closing the plug key. Wait for about 20 minutes.

Now open the key and remove the plates from the
solution and observe them carefully. Do the plates
look alike?

Do you find some coating on any of the plates?
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Crocodile clip

Beaker

Fig.8.11.2 A simple electric circuit showing electroplating

Note the colour of the coating and also the terminal
to which it is connected.

What /wwa,vow learnt?

When an electric curvent (s paﬁed/ ifz/ouﬁ/v copper m{ﬁ/mt&

solution the copper sulphate dissociates and copper /ﬁfom/ the
solution, qoes to the plate connected to %&neqatiuaterm}m//ef

the baﬁe{y (cathode). To compensate /ﬁ)r this loss efcqpfer the

same amount of copper from the anode goes to the solution.

Thus coﬁberﬁom the plate connected to the positive terminal

gets deposited on the plate comnected to the neqative terminal,
The process of depositing a layer of desired, metal on another
material using electrécéfy(kcaﬂeddedmphw_ '_'.

Extension

1. Chrome plated handles ofbiolycle: are very
popular these day;. How- are t%ug/ made?

2. At times ornaments which appear to b&madezy‘
jold/ are available at cheaper rates in some

:/wp& How- (£ /Laﬁaw?
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8. 12 SomE NATURAL PHENOMENA

F

ACTIVITY 8.12.1

How- (s an electro:cqw

made?

How will you proceed?
1. Cut a rectangular
piece of aluminium
foil of size about
10 mm 10 mm and
fold it in V-shape .

What is required?

Bell jar, J-shaped wmetal
wire passing through
rubber cork and having
metallic disc ﬁtteat at
the other end , comb,
aluminium foily a pair
of scissors, plastic strip
with wollen cloth.

2. Hang the V-shaped aluminium foil at the lower end
of the J-shaped wire fitted into the bell jar as shown
in Fig.8.12.1. Your electroscope is now ready.

3. Rub a comb with dry hair or plastic strip with wollen

cloth.

4. First bring the rubbed comb near to the disc of the
electroscope and then touch it.

J-shaped
|

wire I

__ Comb

_Metallic
disc

|
J-shaped wire

Fig.8.12.1 An electroscope



5. Observe the shape of the aluminium foil. Do you
notice any change? The tips of the two leaves of the
aluminum foil spread out.

6. Find the reason of this spread.

What have yow learnt?
Stmilar charges are acquired, by the two leaves of the
alwminivm foil and they spread, out.
Notes
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Do charges interact o Ll o)

with each other? G-clamp; two used, ball

point pew refill,
beaker, woollen cloth

How will you proceed? and P"é’fw cloth.

1.
2.

3.

o e

244

Inflate two balloons.

Hang them in such a way that they are at the same

height but do not touch each other.

Rub both the balloons with a woollen cloth and then

release.

What do you observe?

Why do they move away from each other?

Repeat the above activity:

(i) by taking two used ball pen refills in place of two
balloons and polyester/woollen cloth.
Place one used refill after rubbing with polyester/
woollen cloth in a beaker and bring the other one
near it after rubbing.

___ | Stand
__ | Balloon

Fig.8.12.2 Showing the force of
repulsion between two like
charged balloons
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(ii) by taking one balloon and one refill.

What difference do you notice in the above two
cases and why ? You may observe the following:

In activity (i) two refils will be seen to repel each
other.

In activity (ii) balloon and refils will be seen to
attract each other.

7. Draw conclusions based on the above activities.

What have yow learnt?

Like c/mrja: Vepeé and, unlike c/wufj&: attract each

other.

Extension
Perform/ the above activity using two
small thermocol balls W m;pmdm_q

them from & support.

Notes
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8.13 LiGgHT

ACTIVITY 8.13.1

How- can yow vargj/ laws olf reﬂwtiom

of lt_'g/tt using a plane wirror?

What is required?
Generaton, ray streak apparatus, plane
mirror, connecting wires with crocodile clips,

How will you proceed?

1.

2.

3.

N

©

Close all the slits of the ray streak apparatus except one
of it and place the apparatus on a white sheet of paper.
Connect the bulb of ray streak apparatus with the
terminals of the generator.

Rotate the handle of the generator and observe the
ray of light obtained on the sheet of paper.

. Now place a plane mirror in the path of this ray of light.
. What happens to the direction of ray of light after

reflection from the mirror ?

Using a sharp pencil draw the positions of the plane
mirror, the incident ray and the reflected ray.
Repeat this activity for the rays incident at different
angles on the plane mirror by rotating the mirror.
Draw normals at the point of incidence in each case.
Measure the angle of incidence and the angle of
reflection in each case and note down their values in
the tabular form.



10.

11.

12.

13.
14.

15.

16.

What relationship do you notice between the angles.

Now take a sheet of stiff paper or a thin sheet of
white paper. Let the sheet of stiff paper project a
little beyond the table.

Cut the projected portion of the paper sheet at the
middle.

Repeat the activity given above.

Make adjustment in such a way that the reflected
ray lies on the projected portion of the sheet of paper.
Now bend the projected portion of paper, on which
the reflected ray falls downwards and observe what
happens.

Do you still get reflected ray on the bent portion of
the paper? If not, what conclusion can you draw
from this observation?

Fig.8.13.1 Reflection of light by
a plane mirror

What have yow learnt2

Light

7. A@Z&ojﬂmidmc&zkeqw:fo t/wwa&of

wﬂectiom

2. Incident ray, rejv%«:teoé ray and, the normal to the

maﬂectinﬂ ;meat t/wpomtzfmadem&, all lie
i the same plane.
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ACTIVITY 8.13.2 |

How- can yow show- that

What is reqm'reat.?

'Boop(an&wu'rrorrofriz&

vry Aﬁhth& about 15 cm X 20 cm

further reflected? | i w chair

How will you proceed?

1.
2.

3.

e

Sit on a chair with a window behind you.
Are you able to see the objects outside the window?
Certainly not.

Now take two plane mirrors.

Hold one of the mirrors in your right hand and the
other in your left hand.

Now adjust the two mirrors in such a way that you
can see the objects outside the window in the mirror,
as shown in the Fig.8.13.2.

Try to find, “How do the rays from the objects behind
you travel to your eyes?”

If possible, try to trace the path of light from the
objects to your eyes.

Object

Object
Mirrors
>

Mirrors
Fig.8.13.2 Reflection of light

What /wwa’yow learnt?

Light can undergo multiple reflections.

248
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ACTIVITY 8.13.3 What is required?
How- can yow wake Three rectanqular
your own plane wirror strips of
kaleidoscope? equal size, rubber

bands, bugl& preces,
two t-rianfular jlm
pleces , card sheet and

cellotape .
How will you proceed?

1. Take three rectangular plane mirror strips and join
them in a triangular shape with cellotape such that
their polished surfaces are on the inside and
inclined at an angle of 60° with respect to each
other as shown in Fig. 8.13.3.

2. Slip the rubber bands on the triangular tube, so
formed, at different positions such that the mirror
strips remain in place. Fix this triangular tube in
a cylindrical tube made of card sheet. Ensure that
this tube is slightly longer than the triangular tube.

Fig.8.13.3 Arrangement for making a kaleidoscope
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3. Take two triangular glass plates of such dimensions
as to fit at one end of the tube. Cover one glass
plate with tracing paper .

4. Place one of the triangular glass plate at one end
of the tube such that it is a little inside the tube.

5. Now place some multi-coloured bangle pieces over
it.

6. Cover this end of the tube with another triangular
glass plate covered with tracing paper.

7. Cover the other end of the tube with a piece of card
sheet and make a hole in the centre so that the
inside view can be seen through this hole. The
kaleidoscope is ready.

8. Peep through the hole directing the other end of
the tube towards light.

9. What do you observe?

10. Now rotate the tube a little and observe. Do you get
the same pattern now? Why do we see different
coloured patterns every time?

11. What do you infer from these observations?

What have yow learnt?
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We see Wmf coloured patterns i a kxleédo;copa
due to modapl& V%ectiom of l(:q/df
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ACTIVITY 8.13.4

HQHLMMMILI[MHLMM What is requireds
A triangular jla;:

ig’ﬁfemnt P prism and a

white screen.

How will you proceed?

1. Hold the glass prism such that one of its faces is
towards the sunlight while the other is towards a
white screen ( white wall or white sheet of paper).

2. Adjust the prism such that violet, indigo, blue, green,
yellow, orange and red light is seen on the white
screen.

3. What does this indicate?

Fig.8.13.4 Sunlight splitting into
seven constituent colours

What have yow learnt?
White Z{ﬁht s W nto seven constituent colours
when passed throogh/ a j[a;; prism.
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Notes
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