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MESSAGE

In the recent years, a significant transformation has taken place in the
infrastructure and quality of education in Government Schools of Delhi. A
number of Historic steps have been taken by the Delhi Government to
ensure that our students receive world class education. NIOS School Project
has come up with Support Material for the students of Class X in various
subjects. Availability of sufficient and good quality examination material,
adequate practice and guidance are keys to doing well in the examinations.
[t is learnt that the Support Material developed by dedicated, committed and
knowledgeable teachers and coordinators has summary ol chapters in bullet
points followed by important questions categorized marks-wise.

I am sure that the Support Material, prepared by the NIOS School
Project will stand in good stead for all students and prove immensely helpful
in their preparation for examinations.

My sincere compliments to all teachers and coordinators who have
made valuable contributions to its development. I also convey my best
wishes to all the students for success in the coming examination.

t ]a -_ﬂ'f o

(MANISH SISODIA)




H. RAJESH PRASAD

UL T 8
feeett wvaR
I wigared, fae-110054
QUWTH: 23890187 SEIhER @ 23890119

IAS

Pr. Secretary (Education/TTE/ HE)
Government of National Capital Territory of Delhi
Old Secretariat, Delhi-110054
Phone : 23880187, Telefax ; 23890119
E-mail : secyedu@nic.in

MESSAGE

| am happy to learn that the NIOS Team and Patrachar Vidyalaya of the
Directorate of Education has prepared Support Material for students who are going to
appear for Class X exam through the NIOS in the session 2020-21.

This year, more than in any other year, our students need extra support, guidance

and easily comprehensible material which can be readily used for examinations.

This Support Material is the result of immense hard work, coordination and
cooperation of teachers and coordinators of various schools. It is hoped that this material
will be of immense help to students and teachers alike. The purpose of the Support

Material is to impart ample practice to the students for preparation of exams.

This Support Material is based on the syllabus given by NIOS for the Academic

Session 2020-21 and covers different level of difficulties.

| congratulate the entire team led by Sh. Rajvir Singh, DDE NIOS School Project

for their sincere efforts to bring out the Support Material in such a short time.

I wish all the students for their success.

(H. Rajesh Prasad)
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DIRECTORATE OF EDUCATION
GNCT OF DELHI
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MESSAGE

It gives me immense pleasure and sense of satisfaction to forward the
support material prepared by a team of dedicated teachers and coordinators
designated as Core Academic Unit Members for the benefit of the NIOS project

students appearing in the Annual Exam 2021.

The purpose of providing support material is to make available ready-
to-use study material, which can be relied on for success in examination -

2020-21.

The use of support material by the teachers and students will make their
teaching and learning more effective and enjoyable. | hope it will be a
comprehensive guide to students and teachers alike. | would like to
congratulate all the Core Academic Unit Members for their tireless and

valuable contribution. | wish success to all the students.

A

(Dr. AFSHAN YASMIN)
ADDL. DIRECTOR
(NIOS SCHOOL PROJECT)
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Text of Article 51-A

PART IVA
FUNDAMENTAL DUTIES

51A. Fundamental duties.-It shall be the duty of every citizen of India—

(a) to abide by the Constitution and respect its ideals and institutions, the
National Flag and the National Anthem;

(b) to cherish and follow the noble ideals which inspired our national
struggle for freedom;

(c) touphold and protect the sovereignty, unity and integrity of India;

(d) to defend the country and render national service when called upon to
do so;

(e) to promote harmony and the spirit of common brotherhood amongst
all the people of India transcending religious, linguistic and regional or
sectional diversities; to renounce practices derogatory to the dignity of
women;

(f) to value and preserve the rich heritage of our composite culture;

(g) to protect and improve the natural environment including forests,
lakes, rivers and wild life, and to have compassion for living creatures;

(h) to develop the scientific temper, humanism and the spirit of inquiry
and reform;

(1) to safeguard public property and to abjure violence;

(j) to strive towards excellence in all spheres of individual and collective
activity so that the nation constantly rises to higher levels of endeavour
and achievement;

(k) who is a parent of guardian to provide opportunities for education to
his child or, as the case may be, ward between the age of six and fourteen
years.
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THE CONSTITUTION OF INDIA

PREAMBLE

WE, THE PEOPLE OF INDIA, having solemnly
resolved to constitute India into a SOVEREIGN
SOCIALIST SECULAR DEMOCRATIC REPUBLIC

and to secure to all its citizens:
JUSTICE, social, economic and political;

LIBERTY of thought, expression, belief, faith and

worship;

EQUALITY of status and of opportunity; and to

promote among them all

FRATERNITY assuring the dignity of the individual

and the unity and integrity of the Nation;

WE DO HEREBY GIVE TO OURSELVES
THIS CONSTITUTION.
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PREFACE

Science is one of the most important channels of knowledge. It
has a specific role, as well as a variety of functions for the benefit o
our society: creating new knowledge, improving education, and
increasing the quality of our lives.

This support material should not be taken as a substitute of the
prescribed textbooks and the course material as its purpose is to
support the students for the current session covering approximately
70-80% syllabus. It is child-centric and easy to comprehend. We have
covered 7 modules with 32 chapters in 126 pages including
important syllabus by drawing a right balance between three subject
areas: Physics, Chemistry and Biology, with discouraging rote
learning.

This support material contains self-explanatory illustrations for
better visualization of the concepts and engaging concept-based
activities. It is well-structured with concepts laid in a bulleted format
and provision has been made for multiple choice questions, short
answer type questions and other important questions based on
NIOS exam pattern with five practice papers for additional support.

Teachers and students are advised to utilise this material for
quick revision and assessments to enhance the learning process. The
success of this effort will solely depend upon the step’s teachers will
take, i.e. the way they implement, use their vast knowledge and
experience of teaching the subject and encourage children to use it
efficiently and effectively for better learning outcomes.

~Team Science
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CURRICULUM
SCIENCE AND TECHNOLOGY

1. RATIONALE

In the present age, the laws and principles of Science and Technology find their applications

almost in every walk of life. In fact, Science & Technology has become an integral part of our

social life and culture. The Scientific knowledge is a powerful tool for solving our problems and

for increasing national productivity. At the same time, it also carries the danger of its misuse

along with indiscriminate depletion of natural resources, environmental pollution and degrada-

tion. The proper and responsible use of science and technology is an urgent need to achieve the

twin goals of development and achieving the improved quality of life for society. Thus, it be-

comes necessary for all to be aware of the basics of Science & technology and its ever increasing

applications in the interest of the human welfare. The Indian contribution in the field of science

and technology has been highlighted wherever possible.

2. OBJECTIVES

The basic objectives of the course on science at the secondary stage are to:

e enable the learner to explain the science behind natural phenomena;

e familiarize the learners with various facets of science and the role it plays in human welfare;

e develop scientific attitude so that reasoning wins over blind faith and opinions;

e enable the learner to formulate simple hypotheses, verify them and apply in his/her daily life
activities;

e cultivate the interest of the learners in Science & Technology and encourage them to pursue
it as a career.

3. DISTRIBUTION OF MARKS

Marks
Theme 1: Measurement
Module-1: Measurement in Science & Technology 4
Theme 2: Matter Around Us
Module-2: Matter - Structure and Behaviour 12
Theme 3: Energy
Module-3: Motion and Force 5
Module-4: Energy 14
Theme 4: The Universe
Module-5: The Universe and our Earth 6
Theme 5: Natural Resources and Our Environment
Module-6: Our Environment and Natural Resources 8
Module-7: Man Made Resources and Environmental Problems 5
Theme 6: The Living World
Module-8: Life Processes 17
Module-9: Health, Hygiene and Diseases 4
Module-10: Agricultural Practices 4
Theme 7: Technological Developments
Module-11:Technology and Communication 6
Total (Theory) 85
Practical 15

Grand Total 100
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4. COURSE DESCRIPTION

The course has been divided into various themes on which different modules have been devel-
oped. A total of 11 modules have been created, the details of which is given below. The basic
approach of developing the course content given in the various modules is such that besides
explaining the fundamental principles and laws of science, their application for human welfare
highlighting the Indian contribution to science and technology, has been integrated in the text
wherever possible.

THEME : MEASUREMENT

MODULE 1: MEASUREMENT IN SCIENCE AND TECHNOLOGY

Marks: 04 Suggested study time: 06hr
Approach

As measurement is one of the important activities of day to day life, the beginning of this module
aims at highlighting the methods of measuring physical quantities and the need of accurate
measurement in science and technology.

1.1 Measurement in Science and Technology

Historical background of measurement; Need of accurate measurement;

Units of measurement- basic SI units, derived units, multiples and submultiples;
Measurement of Length- meter scale, least count; Measurement of area ( regular and irregular
plane surfaces) and volume (both regular and irregular bodies);

Measurement of Mass- physical balance;

Measurement of Time: simple pendulum as a tool of measuring time, stop watch.

THEME: MATTER AROUND US

MODULE 2: MATTER - STRUCTURE AND BEHAVIOUR

Marks : 12 Suggested study time: 36hr
Approach

The module is designed to bring out the structure of matter by way of describing an atom and
how atoms combine to form different substances. It also highlights that the structure of matter is
responsible for its properties.

2.1 Structure and Properties of Matter

States of matter — general idea about solid, liquid and gas (structure and properties-compressibility
and fluidity);

Classification of matter based on composition - elements, compounds and mixtures;

Dalton’s theory of atom; Atoms and molecules — atomic mass;

Chemical formulae of simple compounds — valency and formulation;

Chemical equations — writing and their balancing;

Concept of isotopes; average mass molecular masses;

Elementary idea of mole concept — molar mass (simple calculations);

Laws of chemical combination — law of conservation of mass, law of constant proportions, law
of multiple proportions and law of reciprocal proportions;

Gay Lussac’s law of combining volumes, Avogadro’s hypothesis (with simple problems).

2.2 Atomic Structure

Failure of Dalton’s theory; Discovery of electron and proton;

Models of atom — Thomson, Rutherford & its failure;

Structure of atom — fundamental particles, discovery of neutron; mass number;

Bohr’s atomic model; Modern picture of structure of atom : electronic configuration of first 20
elements.




Curriculum : 317 :

2.3 Periodic Classification of Elements

Historical perspective of periodic classification (Dobereiner’s triads, Newlands law of octaves,
Mendeleeve’s periodic table);

Modern periodic law and long form of periodic table;

Periodic properties — elementary idea of atomic radii, ionic radii, ionization energy, electron
affinity, electronegativity, valency and metallic and non-metallic characteristics;

2.4 Chemical Bonding

Octet rule, types of chemical bonds;

Ionic bond- ion formation, properties of ionic compounds;

Covalent bonds- formation of covalent bonds, properties of covalent compounds, shapes of
molecules (CH,, O,, H,0, CO,, N,),

Bond parameters like covalent radii bond length, bond energy, bond polarity — examples of polar
and non polar molecules;

Metallic bond (electron -sea theory) and hydrogen bonding.

2.5 Chemical Arithmetic and Reactions

Chemical reactions - types of chemical reactions (combination, decomposition, displacement,
oxidation and reduction);

Nature of reaction (slow and fast, reversible and irreversible, endothermic and exothermic);
Chemical calculations and stoichiometry;

Acids, bases and salts; acid — base equilibrium in aquous system, pH scale, simple problems
based on pH.

THEME: ENERGY

MODULE 3: MOTION AND FORCE

Marks : 05 Suggested study time: 15hr
Approach

This module is designed with the view that since motion is all pervasive, its description and
cause would help to understand different phenomenon and effects of everyday life. The applica-
tions of the laws of motion in daily life will be highlighted with common examples.

3.1 Motion and Its Description

The concept of motion- definition and examples; Types of motion —translatory (rectilinear,
circular), rotatory and oscillatory; Uniform and non-uniform motion (one dimension only);
Distance and displacement, speed, average speed, velocity, and acceleration;

Graphical representation of motion — distance- time and speed —time graphs;

Equations of motion and their derivation by graphical method;

Uniform circular motion (qualitative idea only).

3.2 Cause of Motion -Force

Force and motion; Newton’s first law of motion and inertia;

Newton’s second law of motion — force and acceleration; concept of momentum,;

Newton’s third law of motion — action and reaction;

Friction — factors affecting friction, sliding and rolling friction, examples of advantages and
disadvantages of friction, control of friction (examples of reducing and increasing);

Force of gravitation- Gravitational law; Acceleration due to gravity, mass and weight;

Motion of an object under gravity in one dimension and free fall (weightlessness);

Thrust and pressure — Archimedes principle and its applications.
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MODULE 4: ENERGY AROUND US

Marks : 14 Suggested study time: 36hr
Approach

The module intends to highlight the various types of energy, their sources and applications in
our daily life. The means and ways of meeting the challenge of energy crisis have also been
described in this module.

4.1 Work and Energy

Work done by a constant force; Relationship between work and energy, unit of energy;

Various types of energy - mechanical, thermal, light, sound, electrical, chemical and nuclear;
Mechanical energy — kinetic and potential energy; Power and its unit

Transformation and conservation of energy with examples;

Sources of energy — renewable (solar, wind, water, geothermal, tidal oceanic & biomass) and
non-renewable ( fossil fuels);

Energy crisis - methods and ways of saving energy;

Potential of energy resources in India and their use (an overview).

4.2 Thermal Energy

Thermal energy and temperature, Measurement of temperature: thermometer, clinical thermom-
eter, temperature scales;

Thermal expansion of solids, liquids and gases;

Change of state and latent heat, method of mixtures for estimation of specific heat;

Effect of impurities and pressure on the melting point and boiling point of substances, working
of pressure cooker.

4.3 Light Energy

Reflection of light, image formation by a plane and a spherical mirror, mirror formula (no derivation)
Refraction of light, formation of image by a lens (qualitative only), lens formula (no derivation);
Magnification of image and power of lens;

Dispersion of light through glass prism and spectrum of white light;

Optical instruments like simple microscope, compound microscope and astronomical telescope.
4.4 Electrical Energy

Nature of charges and force between electrical charges - Coulomb’s law;

Electrostatic potential and Electric current,

Ohm’s law, resistance in series and parallel;

Heating effect of electric current, dependence of heat produced on current, resistance & time;
Commercial unit of electric energy and electric power;

Quantum of electric power generation and consumption in India.

4.5 Electrical Appliances

Magnetic effect of electric current-electric motor,

Electromagnetic induction (qualitative idea only) — AC generator;

How clectricity reaches our homes and villages: techniques of wiring the circuits for domestic
and industrial use;

Electrical appliances like electric iron, heater, lamp, electric bell, electric kettle and their work-
ing; Hazards of electricity and safety measures.

4.6 Chemical and Nuclear Energy

General idea of chemical and nuclear energy;

Fuels — fossil fuel, coal and petroleum, biomass, calorific value, Combustion- conditions neces-
sary for combustion, fire extinguishers (soda acid); food as fuel; voltaic and dry cells;
Radioactivity, radioisotopes, energy from atomic fission and fusion. Uses of nuclear energy;
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Nuclear reactor-thermonuclear power plant;
Generation of electricity from nuclear sources in India, India as a nuclear power;
Hazards of production of nuclear energy.

THEME: THE UNIVERSE

MODULE 5: THE UNIVERSE AND OUR EARTH

Marks: 06 Suggested study time: 15hr
Approach

Besides describing the constituents of the universe, the module is designed to highlight the
presence of the only living planet i.e. the earth in the vast universe. It also describes the condi-
tions that helps existence of life on earth.

5.1 The Universe and Solar System

Constituents of the Universe — galactic system, stars and constellations;

The solar system — sun, planets, satellites, their characteristics and movements;

Other heavenly bodies — asteroids, meteoroids and comets;

Formation of day & night, solar & lunar eclipses and seasons.

5.2 The Earth — A Living Planet

Special place of earth in the universe; Conditions for life on planet;

Differentiation of earth - origin and evolution of life on earth;

Life-Supporting systems (biosphere) : Lithosphere, Atmosphere, Hydrosphere;

Sun as the source of energy- circulation and utilization of this solar energy by living beings; Our
duties to protect the earth.

THEME: OUR ENVIRONMENT AND RESOURCES

MODULE 6: THE ENVIRONMENT AND NATURAL RESOURCES

Marks : 08 Suggested study time: 24hr
Approach

This module emphasizes the basic understanding of the environment in which living organisms
survive. It also points out that the quality of human life should be improved without disturbing
the natural system. This module will highlight the importance of natural resources like air,
water; soil, minerals, metals, petroleum products etc. also.

6.1 Our Environment

Components of the environment: abiotic (air, water, light and soil), and biotic (micro organisms,
plants, animals including human beings);

Habitat: major habitats (terrestrial, aquatic and aerial); adaptations in plants and animals to these
habitats;

Causes and consequences of alteration in habitats, need of conservation of habitats;
Biosphere- the life zone, concept of ecology;

Ecosystem: its organization and functioning;

Energy flow in ecosystem : food chain and food web, trophic levels;

Balance of atmosphere; biogeochemical cycles of carbon and nitrogen.

6.2 Air and Water

Air and its composition; Importance of oxygen in daily life-respiration, photosynthesis, burning,
rusting, formation of oxides;

Pressure of atmosphere and its measurement, variation of air pressure with height,
Atmosphere —evaporation, relative humidity, cloud formation, rain.

Water and its sources -an introduction; utility of water as a resource for domestic, industrial,
agricultural use and energy generation,




: 320 : Curriculum

Simple methods for making water potable, conservation of water: judicious use, rain water harvesting;
Properties of water-polar nature, universal solvent and lather formation (hard and soft water);
Density of water and specific gravity;

6.3 Mineral Resources -Metals and Non-metals

Minerals and ores, metals and non-metals (in general); Mineral resources in India;

Extraction, purification and properties of metals — iron, aluminium and copper; corrosion of metals;
Alloys of iron, aluminum and copper and their uses in daily life;

Non metals- importance and general properties;

Preparation, properties and uses of hydrogen, silicon and phosphorus;

Sulphur - occurrence, properties, its common compounds, allotropes of P and S, use of sulphuric acid.
6.4 Carbon and its Compounds

Carbon - its properties (catenation and tetra valency);

Allotropes and their properties- diamond, graphite, fullerene (elementary idea only);
Hydrocarbons and their classification; homologous series;

Functional groups (elementary idea), nomenclature;

Compounds of common use like acetic acid, formalin, alcohol and acetone;

MODULE 7: MAN MADE RESOURCES AND ENVIRONMENTAL PROBLEMS
Marks : 05 Suggested study time: 15hr
Approach

The module points out that the use of different types of human made material in our daily life is
based on the structure and property of the material. This knowledge is the basis to show the
application of different materials as human made resources. The harmful effects of their over
exploitation and the need for their protection & conservation has also been emphasized in the
module.

7.1 Materials in Our Daily Use

Distinction between natural and synthetic (man-made) materials;

Principle of preparation/manufacture (outline only), properties and uses of — washing soda, bak-
ing soda, bleaching powder and plaster of paris;

Manufacture and properties of materials like polymers, fibres — natural and synthetic, nylon, rubber,
plastics;

Manufacture and properties of materials for housing like cement, glass;

Materials for household items like candles, inks; and soap and detergents; match boxes;
Materials used in medicine like anesthetics, antibiotics, analgesics and Antacids;

Harmful effects of man-made materials.

7.2 Environmental Problems

Environmental problems (both natural and human made) — their causes, global as well as local;
Natural hazards (particularly in Indian context): types of natural hazards like flood, cyclone-
causes and consequences;

Earthquakes: causes and effects, measurement of intensity and coping with earthquake; Volca-
noes : effects. Forest fire- its cause and effect;

Impact of human population on environment, forests and wild life;

Pollution and its types; sources, consequences; biomagnification;

Biodegradable and non-biodegradable materials;

Prevention and control of air, water, soil and noise pollution; ozone layer depletion;
Ecological balance.
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THEME: LIVING WORLD

MODULE 8: LIFE PROCESSES

Marks : 17 Suggested study time: 60hr
Approach

The module is designed to highlight the unity and the diversity in the living world. It also
endeavors to acquaint the learner with various life processes occurring in plants and animals.
8.1 Diversity in the Living World

Concept of diversity; need for classification of living beings;

Binomial nomenclature — a general idea; five kingdom classification;

Classification of plants up to divisions, animalia up to phyla with vertebrates up to class (not
more than five distinguishable basic characters and common familiar examples).

8.2 Building Blocks of Life - Cells, Tissues and Organs

Cell- the basic unit of structure and function of life;

Cell structure and functions; differences between animal and plant cells;

Cell division : mitosis (all the phases and significance), and meiosis(only significance with
reference to sexual reproduction);

Different levels of organisation;

Tissues —different types in plants (protective and conducting) and animals (epithelial, connec-
tive, muscular and nervous);

8.3 Food and Nutrition

Modes of nutrition — autotrophic, heterotrophic, saprotrophic , and parasitic;

Nutrition in plants: photosynthesis, raw materials, simple description of the process (mention
light and dark reactions without chemical details); factors affecting photosynthesis;

Materials synthesized by plants to be used as food;

Nutrition in animals: Human alimentary canal and associated glands, salivary, liver and pancreas:
process of digestion- concept of enzymes, digestive process in mouth, stomach and small intestine;
Absorption and assimilation of digested food;

Concept of balanced diet; types of nutrients, their sources and functions in the body (Indian
health situations); food adulteration and food adulterants;

Nutritional disorders (like marasmus, kwashiorkor, scurvy, rickets, beriberi, pellagra, xe-
rophthalmia, anemia and goiter).

8.4 Transport of Materials in Plants and Animals

Transport in plants- diffusion, osmosis and active transport; xylem, phloem, ascent of sap and
translocation of food;

Transport in animals- composition of blood, functions of blood;

Heart and it’s working; blood vessels — arteries, veins, capillaries;

Blood groups (ABO and Rh) and transfusion;

Disorders of circulatory system —Leukaemia, haemophilia, hypertension, heart attack.

8.5 Respiratory Gaseous Exchange and Elimination of Body Wastes

Respiration in plants;

Respiration in human beings - organs involved in breathing;

Ventilation of lungs - inhaling, exhaling, breathing rate;

Gaseous exchange and cellular respiration;

Diseases of respiratory system —bronchitis and pneumonia;

A brief idea of excretion in plants;

Excretory organ — kidneys, its functions;

Osmoregulation and homeostasis;

Kidney failure, dialysis and kidney transplant (very elementary idea).
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8.6 Control and Coordination- Nervous and Hormonal Systems

Nervous system —nerve cell, synapse, reflexes;

Structure and function of the brain and spinal cord;

Sense organs- skin, tongue, nose, eye and ear (their importance and function);

Eye- structure and working, vision, accommodation, defects of vision (Myopia, hypermetropia
and astigmatism) and care of eye;

Hormone (endocrine) system — pituitary, thyroid and pancreas.

8.7 Reproduction and Population Control

Types of reproduction — asexual and sexual; Reproduction in plants-vegetative and sexual;
Human reproductive system — male and female; Production of gametes, ovulation. fertilization;
Puberty, menstrual cycle and pregnancy;

Growth of population and consequences of rapid increase of population (Indian context); Birth
control and its need;

Reproductive health and sexually transmitted diseases - syphilis, gonorrhoea, AIDS.

8.8 From Parents to Children — Elements of Genetics

Chromosomes and genes, determination of sex; inheritance of blood groups (ABO, Rh), colour
blindness, haemophilia and thalessaemia.

MODULE 9: HEALTH, HYGIENE AND DISEASES

Marks : 04 Suggested study time: 09hr
Approach

The module is aimed to impart knowledge regarding health, hygiene and disease and to create
consciousness towards proper nutrition and health care of an individual and the community.
9.1 Health, Hygiene and Diseases

Concept of a healthy body; personal and community health;

Factors affecting health: proper nutrition, healthy habits and physical exercise etc;

Concept of hygiene; hygienic environment — a social responsibility;

Environmental sanitation and cleanliness; first aid;

Disease and types of diseases : communicable and non-communicable;

Classification of various kinds of communicable diseases- viral, bacterial, fungal, protozoan,
helminthic; Causes, modes of transmission, symptoms and preventive measures of some com-
mon diseases like influenza, jaundice, tuberculosis, cholera, amoebic dysentery, malaria, hepati-
tis B; control of epidemics.

MODULE 10 : ARGRICULTURAL PRACTICES AND ANIMAL HUSBANDRY

Marks : 04 Suggested study time: 09hr
Approach

The module is designed to impart knowledge about various agricultural practices undertaken
Jfor improvement of crop production. It also brings out the need and importance of proper prac-
tice of storage and preservation of food grains .

10.1 Agricultural Practices and Animal Husbandry

Human dependence on plants and animals for food;

Preparing seed bed; sowing, care of seedling; transplanting;

Use of manures and fertilizers; use of plant growth regulators; irrigation;

Ditferent agricultural practices: crop rotation, multiple cropping, harvesting;

Important varieties of fruits (mango) and seeds;

Protection of crops in fields and in storage;
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Ditferent methods of preservation of agricultural produce.

Elements of animal husbandry — domesticated animals;

Improved breeds - cattle and live stock (poultry and fish);

Management of livestock — breeding, feeding, shelter and care of animals,
Major diseases of domestic animals and their prevention (cattle and poultry).

THEME: TECHNOLOGICAL DEVELOPMENT

MODULE 11: TECHNOLOGY AND COMMUNICATION

Marks : 06 Suggested study time: 15hr
Approach

Though, technological developments are taking place in every walk of our life, the space tech-
nology and communication technology have brought revolution in the field of space and com-
munication respectively. The module points out the need for communication and how methods
and media have developed for the purpose.

11.1 Space Exploration

Space Launching Vehicles — Elementary ideas;

Difterent types of artificial satellites and their applications in the field of communication, re-
mote sensing and weather forecast etc;

Indian achievement in the field of space science.

11.2 Communication Technology

Communication - its need and importance; Process of communication;

Historical developments in the field of communication (in brief);

Nature and characteristics of waves,

Use of different types of waves for communication like sound waves and electromagnetic
waves; Different types of communication systems - wireless system including radio and TV,
Telecommunication, computer in communication and use of satellite in communication.

List of Experiments

Perform any fifteen experiments in all, out of which at least three experiments should be from
each section.
(Section A)
1. To determine the area of a surface using a graph paper.

2. To measure potential difference across the terminals of two or more cells when they are
connected in (i) series (ii) parallel.

3. To study the change in the size, nature and position of image with the change in the
position of an object (candle placed) in front of a convex lens.

4. To determine the density of the material of a given solid using a spring balance and a
measuring cylinder.

5. To find the average speed of an individual, as one walks or runs, to and fro between two
points.

6. To measure temperature of hot water as it cools and to plot time temperature graph for it.

7. To study the change in current flowing through a resistance with potential difference
across it.

8. To study the laws of reflection of light using a plane mirror strip.

9. To trace the path of a ray 8 light through a rectangular glass slab and find how does the
angel of refraction.

10. To trace the path of ray of light through a glass prism and to measure the angle of deviation.
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SECTION-B

11
12
13

14.
15;
16.
17.
18.
19.
20.

. Cutting and bending a glass tube and boring a cork.

. To prepare an aqueous solution of common salt of a given composition.
. Separation of mixtures:

a) Separation common salt from water — by evaporation

b) Separation of copper sulphate/solution — by crystallization

c) Separation of mixture of Naphthalene and sand — by sublimation
To differentiate between a chemical and physical change in an on going process.
To test the presence of water vapours in air.
To test the presence of carbon dioxide (CO,) in air.
To find out the approximate percentage of oxygen in air.
To test the acidic/basic nature of a solution with the help of pH paper.
To find the pH of fruit/vegetables juices with the help of pH paper.
To identify washing soda and baking soda out of the two given samples.

SECTION -C

21.
22,

23.

24,
23,

26.

27,

28.
29.

30.

To study the process of osmosis through a semi-permeable membrane.

To study that oxygen is liberated during the process of photosynthesis using an aquatic
plant.

To study the role of plant tissues in conduction of water.

To test that green leaves produce starch when exposed to sunlight.

To observe organisms from given pictures or specimens or in the surroundings (eg.
Crop field, a garden or a nearby pond), classify them as producers and consumers,
consumers, construct their food chains and indicate their trophic levels.

To study the water holding capacity of different types of soil.

To test the presence of carbohydrates (starch and sugar) and fat in certain food
samples.

To test the presence of adulterants in food items.

To compare the level of pollution in terms of particulate matter by comparing leaf
samples collected from different areas.

To study the external structural adaptations in any two organisms cockroach, fish,
frog, lizard and pigean.

Distribution of marks for Practical Examination

Time : 2Hrs. 30 Min. Max. Marks : 15

1, Two experiments (2%4=8) 8
(Both the experiments should not be form same section)

2. Record book 3

3. Viva-voce 4

Total 15
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7 Walorwar stiv gHAloevr :aal ®1 dalorsar
| @ | uedte | walotwar  |aa | vdle | wsitoroar
BISSoTT H 1 HTEHTLE P s
TR =T o 2 Hriega Na 1
HT==T C a FErnteTIEr Mg 2
RIETAE e N 3 Hiexrae Ca =
FEATLA a 1 TegataeT Al 3
T B 1 = (smEEe) Fe 2
== 1 1 aaa Ba 2




e C><CI H>< [a] H>< Ci
BEIECa 4 1 & 2 1 4
q CC, HO HCI

Y g W 3R 1 Mark
. 3o Qaulerast @ s Farsv foreslel geHATet Weevr @t foraer asr Rerw sigguwa @t fraesr R
3av: elalsol & GEIHIel Avelvl @l ot feum sily wave & R wonsgwa &1 (orer &

. NaCl &1 #iterw gersrer aar &°

Faw: NaClar atere aegairer = ( 23.0 + 35.5) anat #iter * = 58.5 aqrey #iter
. GHEYAE U € ded & WAY] § TS
(A) THT GeATd TEAT TUT WA YLATI] HE&dr gl ¢ |
(B) et geae wEAT qur e WA wEAr g ¢ |
(C) HAIA GedAT HEAT quT fHewt SRAT] HET il ¢ |
(D) o= g HEAT FUT WA IRA HEAT B ¥ |
3. (D) eet Geade T qUT WA URAT] HEAT B §
oY 9« 3cd¥ 2 Marks
. e ot wiforst @ |x @ mrer Jereet Strfvaw werestet aarss : C;Hg CH30H
3aw: CHy a1 3ulvas geuatret = Brder @ & WISt @l GedHATel + BIogiolel @ QI WRATYSTl
@Bl GedAlel =2x12u+4x1u=28u
CH3;OH &1 s1rfvaes aogetret = Brdel B UF YRHATY BT GedHATST + BIgloel @ AT WHTY3T Bl
GeATSL + Silavdlorst @ B TRATY &1 gaarar =1x12 u+4x1u+lx16u=32u
. orFetletiad acat @ wWener W aetet arel weittaa Ftwt @ et ferhaet 1
(i) sregterer @ wewe (ii) etrsgtorer @ srHgloTE
Fae: (i) HoS (i) NH;
. faterpst @Bt wweny woar 14 81 afe fafereer @ dter woreentere & forere sufdres # 14, 15 @en
16 5gglel & | WHTRIIID! @ wepd Tl &9t ?
Jare: Si ot weHry) e 14 @ fuferestet weanyg foradd 14, 15, 16 oygler &, @l cea#tel weedl
28, 29, 30 &¥efl sil¥ safr Riefler @ wwvenfsrat @ gdls *2Sig 2Sii 51ty °Siig slot
&Ye 99T 3calT 4 Marks
. sreest @l WA Rigted @&t 87
3T stecel &1 YA mTed: 1. 37 et Sifasie qeArepstt o asr &/
2. o AT acq @ el qRArysit B MY @ G U OB WIS Bl &
3. fhoer acal @ AT Ub guie | fhioet Bld & @ Iad qeAry] s1iv ot feer-Broat sld
4. qeary wreratere sibifesarst # suor et & qen sibifranstt # faatea s1el sla & asu sreetl
qEaIel qolId A & /
5. fafdioer aeat @ qRATY] GREUR WRET WGBS ITpqal A WaAlor oea & st Ao qend &
2. 27 oot wrstt A srupstt @t W s B
JTAT: ALeT AL Bl Bl TRl 31T 3JoAd Gl H el @ dla 0 Hael ISTe Bl
& 1 9ta: ool (@2 o1l aezatrer # ol @1 WA B VIl WGBSl WA B/
qrefl (H20) @ wnter &8l v = weft @1 aoq#ret [qretl @t el Gt



(a)
(b)

()

= 27w [ 18 =t ater = 3 /2 e = 1.5 a@iter
qaifes v atter wrstt @ 6.02x10% sy fyeeirer &
gta: 1.5 Ater wrefl # = 6,02 x 10%° sy ater ' x L5 ater  =9.03 x 102 wreft @& ary
3. 551 syrwerl W otat Qet ALtorst Bl JA ford

(i) Hg™* site CI” (i) Pb** aite PO, (iii) Ba®' st S0.° (iv) Ca*? st PO4>

I (i) HeCl, (ii) Pbs(PO), (iii) BaSO, (iv) Cas(PO,),
4, forost @l tter A wRatda o |
(a) 16 arrat sitadtorer dter (0;) (b) 36 awrsr orer (H,0)
Ja: (a) silaeftoret St @ #iter Bl wRew = silavilorer @1 Gesiret [sitavdlorer @t wlew
SRIATA

16
=§:0.53ﬁ5f
(b) wett (Hz0) @ atter @ i = wotl @1 awporner/Trett @t Aew s =22 =2 e
5. (i) 5 ®rer HFdTA Tur (iy10 AT AfeaH H FFas T gy & 7

(HTFHSTeT T AoR geadl = 32 g mol 94T TR H Ao ZeTAT = 23 g mol)

Feal. (i) AT & Al T TEAT = HTFHIST H FegATt/HFiore & Ao geaaT
JHiardIore & gedde = JFe F Are T JEar X ATt F1 Aok geddls

=5x32= 160 WA
(i) Hifzaw & A $1 e = SfETA & gega Afead & Aol geuHT
Afew F1 gegAa = Sfeaw & A &1 T&7 x 9fEgs & JAo) gegq7=
=10 x 23 = 230 7H

6 31 Tt =1 ¥ e o Re=faf@a s & a@a 2

(i) Na* @ar SO (i) Pb™ qur PO, (ii)Ba*? @T SO~ (iv)Ca™ qurCr
Jav: (i) (Na):S04 (ii) Pbs(P0O4): (iii) BaSO4 (iv) CaCl;
&Y WeT 37T 6 Marks

|. Breattertiaa =ifrst @ waratas ya fafad
(a) wraw (1) wede (b) vegtrferm wertves (c) megtrteras wlones

(d) fres wepe (e) striferara wewe (f) ceefeterersr aetivrss
Jaw: (a) CuSO04 (b) AlF3 (c) AlBrs3
(d) ZnSO4 (e) (NH4)2S04 (f) AlCl3

2. swtteriaa w1 ot dltord -

(a) gerrer @ wearor @ Rra# (b) Rer sigqgua @1 e (c) gfra stepwia @t o

Jaw:

GoAATST WVl foraar @ stopary:  * ‘wraraferd siPifesanstt # qarerl @1 gwr@ret e wdl &'
STt BT Pet GIATS = ICUIGL Bl ol GedALel

fafraa @ frer stqgwa @ sitfaw oo @ stopwne: v il A Rilaa g @ dcl 0

Rif¥aa aeraer @ ste[uia A WYIA ved &1 UE IWD qolret Bt fafdr 37 IWD Al ¥ e

8t pvar &/

gfra siggwra @ foraer @ stoene: oA Sl AcT TIeUR WAOT ek &t W & | st Alfrs
et stegwa R stad &7




4 zraraters sl s wHlaeor
&y faeg;:

rarItere wetevor: v wgtera wetsie watlavor A enlrer wvAropstl @l WRn SidaTedt
q 3curel @ quar ldl &1 warel A wwrateis whiadet sithrere T wvnst Bt Icus Bl Sl
g1
wraratere sibdfear sifmra! ot ard ster @1 30y qer 3curat Bt a1 817 B T ITWE A
qf¥adet @t div & e A forar ocuar 81 oo A stiE st /Icus Bt @l st als
(+) | forma &1 Serevon:
Mg (stheprees) + 0, (stf¥reprees) o MgO (3cwre)
Hootoraa sttadlorer Hosl et
SITATEE
wgtera yraratere walavern: (Bt ofl vl Brar A qersl aret scure # Alglg acal @1
SRIFATS 3WA AT Blet qret et NGRS B dcal @ GoaHAlel D aelay slol Alfed | 0
WAt WHlevr B vdetst B et SRSt @ Icuet B Al A aads @l wed |/
Agitra weratere wollaovor geetrer Wealvr @ Rl stepuia {1s1 &l 3Tl &val 8/ 3&lEv:
2 Mg + 0,——=>2MgO0
wrarataw sibdilpnstt @ gole:

welorar sttdilvant? © as wraralore stfdfosar foraa &1 @ siféres qerat @ \alotsr ¥ v &=
qgrel getar & welloret STdifesar weendt &1 Jgreeer: Ca0 (s)+ Hy0 (1) —- Ca(OH); (aqg)
stuaest st : vas srymes sifdilerar as forwa ves «ifores &t =« & & 31f¥es uared
(qea @t @ifore) A stumted st oar &1 38T CaCo; (s) ——>Ca0 (s) + CO; (g)
tarerruar stbliseni? : frverrast sibifisen # ves dca gU dcd &t WD AT ¥ FEr dY vad
IWDBI TSl & eldl &/ I]IETUL: Fe (s) + CuSO, (ag) —-> FeSO, (aq) + Cu (s)

tatawerrast stbiloariy : ot sifsrfipar 9 formst stfdareat @ 3mrael @1 37&Ist Yalet &l &,
taterrerraer srfdifoserrel weerdl €1 3argevr: Na,S0, (aq) + BaCl, (aq) ——» BaSO, (s) + 2NaCl (aq)

FHereldl | sl forad scww et & | CH, (g) + 20, (g) —-> CO, (g) + 2H,0 (g) + Fwm
stPyfper | S0 I @1 fortor star &

Frarrerlefl | sl foreel 3G @ BT | fes0, 7H.0 (s)— - FeSO, (s) + 7H,0 (g)
stPrRper | © St W siqelfia sldl &
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.I.a)z (5)
——.5 2P0 (s) + i
“4NO, (g) + 0, (g) L 2H0 2 2H,+0,

o 3Igage-srrave(Hstaw) stbrfea

Usta @tE garef foen @ w#e sitaxflorsr asor
Iyads sttt Uow oeft sitPifsar forast v et saqgla @t
[sersvor: Cu - Cu?t + 2e-

Usra @t warsf fipar @ werwr sitaflorer @1
o1 BRAT & Tl IWDHI STUTATS Bl B

styAol 3tidlpait Uas fiser foras solagter @t s wear &
STqEIerel fsper wEeldt &

[3aree: 1,+ 26~ = 21

Cu (s) +1; (s) —= Cul, (s)
o ®W fvar @ el v sl @ suadlerr star & aon ek @ srugwe Ul feasd @t
Iuerrat-srqaet stear (Ylsrew) stidilesen sea &/

ITarITT sTqTAD
silqdlorel Uglel &vdl & sitawdlorer @l argvr ovar &
IUArRIS ®l YOIl star & YATA® T ITadst slar &
as verel, ol gu? e @1 suadlavor @wvar | as wqrd ol gWR e @1 siyade owdl
2 2

o ulalear @l leoraxat o srawr o wsra : 1) deaww 2) fapaetterar

O WYL : T3 o6l U (Qerrerastil yraratere stfdfesw & fora engstt @t &ar site el @&t
Jubrerfea # stradlewor star 8 /o112 9Y o191 elotetl, aial o 3{sidter stotr, arar, dlaer a @i
QY U B UNA BT GG, ofol Crolel @ Bl GE IQIEN B/

o fapaelerar: awr siivdet @ suadiloor gl @ drRU slar 81 sW qivadet ot fapastterar slett
PEIAW &/ W T Ader P suRADBw B yhonAvawy (ohis) seer gord &/ A s1eer aeid
&1 @ syFer stfux orer 97l gt valg aa &1 sar dq (3@ # e wqrel @l vweAsl | silavliovor @l
gleran eftaft &t crredl & 1 snradieover faxtelt varef =ret oua & 1 faw A Hlgge der @1 sitadievor
Awat @ ford fasa @ Ao A srsglorel S &t Tarsd Bd & |

HTA-Tg oA 3ca 1 Mark
1.ugariae Frafaf@a afafeant & sia- & yfafear [eama afatar &2



(a)

{a) C+0,— CO, (b)CaCO;—Ca0+CO, (c)Zn+ CuS04— ZnS0s+ Cu (d) AgNOz+ HCI
—AgCl + HNO3
3w () Zn + CuS04— ZnS04+ Cu
2. Fwfaf@a & @ «la o ufthar seneldt HiEtRar 48§72
(A) FHG F Hiotlel garel &1 gfehar (B) Al &1 I H ST AT
(C) g reafaE Tar FT ITEE § W WG qared (D) yrpfae | &1 STera
3oae: (B) Wl T &I H ST 9T
3. A T SHT A GHIT T el 910 GETAT Y o GHI ek $97 & o731Ra it & fore yanfea &1 Sy arelr S &
(a) 3RS (b) T STEIHTFAES  (c) EBFISIA  (d) ATFEISTA
Fee - (d) ASEI
4.W§Umﬁwﬁéﬂﬁﬁwﬁﬂmma@aﬂﬂﬂaﬁﬁﬁﬁmmmﬁﬁaﬁﬂm
HIH FIGF FROTE
(a) e &1 ga@r 3R TP I F v (b) Rrew # Hig[g AeT 1 ITFHIFROT Aehet & flw
(c) FRICH R GO (ereh ) SoTlet § Aot o TIT (d) FRrey o6t Harmor ehed & AT
Iee — (b) TRrew 7 Ais[g et &1 HTaenoT skt & T
ﬂgmHﬁTZ Marks
1. srestteriaa waratere wHiewo @t dgfera afvd:
(i) HyS0O, (ag) + NaOH (ag) ——> Na,S0, (aq) + H,0 (I) (i) Al (s) + HCI (agq) ——> AICI; (aqg) + Ha (g) (1)
3@ (i) H,S04 (ag) + 2 NaOH (aq) —— Na,S0, (ag) + 2 H,0 (1)

(ii) 2 Al (s) + 6 HCI (ag) —-> 2 AICI; (aq) + 3 H, (g) (I
2. FEATedl sthiferen | 3Uq T AHAEA B TP IUYDd IRE &
Fav: g sikifeer forad o Bedw @ dhrer 1 o1 fraior slar & Jweldl s
eeecd! &/ 3areewr @ CHa(g) + 202 (g) —— CO2 (g) + 2H20 (g) + =
3. walorer @ siy"eer sit¥frar @ i oo siay 87 IqYAA ISMEVUNL B KR vUT B |
Iae: WAtorer sty : as waralerr siifsan forea & ar stfére garerlt @ walorslr @ U
STeIT Uerel getal & Werlotel S1fear weetddl &/ IQIEen: Ca0 (s) + H,0 (I) —- Ca(0H); (aq)
staered stifsanty : v sryges sififser ag foras v WrE & wr & W 3t gared
(aea = =lores) # stuuica &t oitar 81 36 CaCOj3 (s) ——>Ca0 (s) + CO, (g)
4, gferfesr Bt feoraed © wattra fismaw foar @ &t 3qreeor dford |
3TN WEIXOT : 5197 olell b [aatrerestil wrraters sibbilesan & foraat engstl @1 sar siiv ste{l
@t Iufverfa A stravdlawor slar & /ee Uv oior olorell, alal @l 3sdled ster, aial, dlaer @
B I OF & W Bl AHST, I Clol6l D &l BB /B & /
fagaerterar : T 371k Aol @ SUadleior 5let @ BRY Blar &/ 8w giader ot fapasttiar statr
BB A &/ Tl T del B sudilewer @ gRvrevaewy (CRis) steer qard 81 & 3i9et derd
&1 2 areer 3t oter 3T gur vars < &
5. ferrettertiaa wraraters wHtawont ot watera @ttt

Al(s) + HCI(g) = AICl3(aq) + Ha(g) (b) Fe(s) + H;O(g) = Fe;04(s) + Ha(g)
(c) NHi(g) + Ox(g) = Nx(g) + H20(g) (d) Cly(g) + KBr(aq) — KCl(aq) + Bra(aq)
Il -

(a) 2 Al(s) + 6 HCl(g) — 2 AlCl;(aq) + 3 Hy(g)
(b) 3 Fe(s) + 4 H,O(g) = Fe;04(s) + 4 Hy(g)
(c) 4 NH;(g) +3 Ox(g) = 2 Ny(g) + 6 H,O(g)
(d) Cly(g) + 2 KBr(aq) = 2 KCl(aq) + Bra(aq)
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S Wt 3eax 4 Marks

1. fretferiaa wratere weftaeon ot wWatera st

(a) Ca (OH); + HNO3;—->Ca(NO0s); + H,0 (b) BaCl, (aq) + H,S0, (aq) —-> BaSO, (s) + HCl (aq)
(c) BaCl, (aq) + Al;(SO,)s (ag) —— AICI; (ag) + BaSQy (s) (d) H,S (g) + SO, (g) ——> S (s) + H,0
(1)

Ja¥: (a) Ca (OH); + 2 HNO3—=> Ca(NOs), + 2 H,0 (b) BaCl, (aq) + H,SO4 (aq) ——> BaS0O, (s) + 2
HCl (aq)

(c) 3 BaCl; (aq) + Al;(SOs); (ag) ——>2 AICl3 (aqg) + 3 BaSOy (s) (d) 2H,S(g) +S0O; (g) —=>2S(s)+2
H,0 (1)

2. roetterRaa fastt @t waloret, sruuecel, fwenver ar st fawenyer siBifisanst @ wq A
qofiaevor wiforet 1

(a) Zn (s) + 2Ag NO; (ag) —=> Zn (NOs), + 2Ag (s) (b) 2KNO; (s) —™">
2KNO, + 0, (g)

(c) Ni (NO3), (aqg) + 2NaOH (aq) ——=>Ni(OH), (s) + 2NaNO; (aq) (d) 2KClO; (s) —— 2KCl (s) +
30, (g)

Jav: (a) ferwemrget (b) stqErest  (c) 381w freenryer (d) staEesr

3.(a) A BT 71T IMRA U9 Tew & d9 WS dEfea W far fifew:

Fe(s)+ S(s) = FeS (s) T8 fF@ v &1 Taaf@s #AfAFFAT § 7 30 Icax &1 e aasv
I
(b) e forar HfOheR de gU 3] Rew & &1 F gl d Al garfea w & 2 e
$ifaw|
3av: (a) I8 watorer sttifisen § 1ae warales siifear fraat @1 ar sl yerer @ walsrer
A U AT gerel gerar & Wiotel sfepar wEedl &1

(b) ga @ e verel ot Al AT AT A et By qpr ara & 1 fawt # Alolg det BT siTadler
Awet @ fored ey @ o1 A strsglorel 9T @l gatied ovd &/

4. A=fafEa varafas geietor W Far fifFv 3R 3 e v gt & scax S

H:(g) + Cl2(g) = 2HCI (g)
(@ FTF R FITTAGATE a T (b) FieF ¥ 9SS & HUIAS AT § a F4AD
(c) a7 AT UeTe IR & sl (d) FiaT A1 IS T § a T (o) THATAE TR H
IR FAST?
3cc <(a) H, - 3990« i HATRAT A saagiar &1 aaargsn% (b) Cl, - AT & Fgifeh
a@m#ﬁ@famy% (c)ClzﬁaﬂﬁﬂWﬂﬁszmgaﬂ? (d) H, -31T=me
%ﬁ%mmﬁmg&n%
() Ylsraw st sw foenr @ Sviel v Sifdrepees &1 STTaRilevor &lar & aoI gee &t
sTaereel Ut feeastt @t 3uaet - steaet star (Vsaw) sifdifeean wsa 21

&I weaT 3caX 6 Marks

1. frwstterfona fosen st # suadlawor @ stqawer © yadie ou:

(i) H; (g) + Cl; (g) —= 2HCl (g) (ii) H; (g) + CuO (s) ——> Cu (s) + H,0 (I)

(iii) Zn (s) + 2AgNO; (aq) ——>Zn(NO3), (ag) + 2Ag (s)

m:g(i) H, a1 straefleseor @ Clyasr stuereret gtar &/ (ii) Hy@r strawdleseor & CuO &1 sTqeet
slar g/

(iii) Zn @t Stradtavr @ Ag @t (AgNOs) T srqwrerst slar & /

2. (1) 39TgT (1) 3TaTeT (1) fsrart 3RTRATT @t TRIRT HifFT |

G #fAfFant F & st @R 3k vds & 3vas 3R 3gas & wgas fifev |
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3ae: (i) 399 © orq &iF vare! e @ W sileiiors agvr sear & a9 3|l A slar

&/ o UHt stlifipan foral v oot selaglel @l oot Bval & 3yadet vt deetrdl 8/

(ii) sruae : ora i varel foanr @ wH" sitadlorst &1 T Bear & @t IWDT TS Bl

&1 as Beut forwat selagier @t atgor wvar & srvadet fpar aeedl 21

(iii) Ytsraw stthibsan sw G @ &t v STN@R® @1 SUARADBYV lal & T2l gt &1

srqereet Ot fparstl @t 3uwast - stqwe srear (Ytsraw) sifdfes=rr wed &1

3aravvr: (i) H, (g) + Cl, (g) —— 2HC (g) sTugTIes: H, sutadtesees: Cl,
(ii) Hz (g) + CuO (s) —- Cu (s) + H,0 (1) YD H,y stravditars: C,
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S URE] |

qe {9

L] HW?!TU!EFUT

» golagi - gaagi« Ueh FUIcHS AT HOTEIT & | SATETT ILATV] o AT o TRT 3T
YRR FHETHT H I ST & |
» I — WK Teh eleiTeaieh el TR Jere FHeTs{c T & i GRAT] & 131 7
Fggle & |IY U7 ST ¢ |

» FYgied- gl T JTaRr Igd FHEC UT S GATV] o SATTHF H WA S I T ST
g

- > € - WUNcHS AT TT &oT

» P - gecAs IRRd Hor
» n - IS H0T

¢ UTHHT HTSc

OqEA & @ JfeT WHIY] Hied & SR, T E——
T 92 MR TF T9F g wod H1 e 2
o somaf¥ gorag™ #1 uw "Wen faed g
2

¢ TGS AISd - a—FR0 YiviH @ & oo & exels Hied & ®9 ° T T fEe SgEn-
> TEY ® $% § TF 99 iR g 8 g ¢ e Aifie wer o 2

> WH] w1 AR R WHE geqWH SHE e W Hied §

> Q] AR 9 @l se @ fead orfd ge e Fumef¥a gelegt Wi @)

o TR BT GRATY Hisd

J@eRen 1 : ] | gelag= AT &
R i Tk e e wae F g #)
TH A H Feesi Se F1 Suge W A
FaEifod a1 IEe Hel | AT Sell % W
HI 95 TRl B

(n==f) N ol
(n==3) N Sziel
(n—2) L. <mew

(e 1) KSRl
=Tl




THETIFT A "IN
AN

ATEURCN 2 Soiggi AT HE A Holl &l
R, FHoil AT A1 oA FLh F5el Hhd
&1 aem] o goEgla Sfad wEn w g
AT A1 SoHe Fh ST el &
wiafdd T Heha 2l

E=IIV=Ef—Ei

WEE WY R
DEIOTE WG L=y

URHIY] HHTES = Yield @ 6T = gadgiq @ &1

GauE W (A) = il @1 e (Z) + ggiEr &) W (N)

A 12

z* s E e 6C w1 A4 § T FEA F WA G 6 2 N IHH 5T H& 12 2
T el W HiSE goide ®1 Afrbad €@ gF 2n' W, W 'n' wE #1 ge B

faf =1 s @ gelgeld WHIATGA &ar

T THAE ATy 1 9T WEw @ W UH WA g U HAS WH $ WY a9 G ¢l I &
e H0, NH3 3R CHy o aifasisr, Iggior 3R FTe &1 waiowal A9 2, 3 3R 4 2

AR = HAT golagid & §E&A (4 a1 w9 Al gag & o)

Hiwwa = 8 — WAt SoaE W TEW (¢ ¥ ofe WAt seEEr @ fer)

. ddl @ URHTVS @) Wadl, sdagife = iR e "atsrdar
Wy |wliey | wearyg | mi=)kal | sRstal | | sPental | sSasrey, s, ey

E afy =T

BISSST = 1 1 1 x 1
AT He =2 2 2 2 2 o
e Li 3 3 4 3 2 b | 1
AT Be 4 el s 4 2 2 2
=T B = = © s 2 3 3
T [ o & '3 s e 2 a a
AZZTST ™~ 7 7 7 7 2 s 3
ST o s 8 s s 2 [ 2
A= F S S 10 9 2 7 1
== Ne 10 10 10 10 2 s o
Esues iy Na 11 11 12 11 2 s 1 3
N Mg 12 b 12 12 2 E3 2 2
TR Al 13 13 14 13 2 s 3 3
THch=hT= Si 14 14 14 14 2 s 4 4
ETEBTGE is 1s 16 1s 2 s s 35
HThwT s 16 16 16 165 2 s (<3 2
FATIET {an | 17 17 18 17 2 8 £, 1
ATy Ax is 18 22 18 2 s s o

T oY Iealrg weeT (1 37%)

1. g @0 € 3 78 W] § sl feed €7

IR I8 T T AHF F1 IIEAH G FO1 2

2. forg 7 1 el e i w0 g @ 2

ITR- Eiferad

3. Tl a@ &1 T FHAG 11§ IEE goEgie faa fad ?
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