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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 arc keys to doing well in the examinations. 
It is learnt that the Support Material developed by dedicated, committed and 
knowledgeable teachers and coordinators has summary of 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. 
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MESSAG E  

I 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. 

I 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 stude.nts for their success. 

(H. Rajesh Prasad) 
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OFFICE OF THE REGIONAL DIRECTOR (PV/NIOS) 
DIRECTORATE OF EDUCATION 

GNCT OF DELHI 
FU-BLOCK, PITAMPURA, DELHI 

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. I hope it will be a 

comprehensive guide to students and teachers alike. I would like to 

congratulate all the Core Academic Unit Members for their tireless and 

valuable contribution. I wish success to all the students. 

(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) to uphold 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; 

(I) 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: 
• enable the learner to explain the science behind natural phenomena; 
• familiarize the learners with various facets of science and the role it plays in human welfare; 
• develop scientific attitude so that reasoning wins over blind faith and opinions; 
• enable the learner to formulate simple hypotheses, verify them and apply in his/her daily life 

activities; 
• 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. 
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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 (CH4, 02, H2O, CO2, N2), 
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 electricity 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; 
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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 
for 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; 
Different 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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Different 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; 
Different 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. Cutting and bending a glass tube and boring a cork. 
12. To prepare an aqueous solution of common salt of a given composition. 
13. 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 

14. To differentiate between a chemical and physical change in an on going process. 
15. To test the presence of water vapours in air. 
16. To test the presence of carbon dioxide (CO2) in air. 
17. To find out the approximate percentage of oxygen in air. 
18. To test the acidic/basic nature of a solution with the help of p11 paper. 
19. To find the pH of fruit/vegetables juices with the help of pH paper. 
20. To identify washing soda and baking soda out of the two given samples. 

SECTION -C 
21. To study the process of osmosis through a semi-permeable membrane. 
22. To study that oxygen is liberated during the process of photosynthesis using an aquatic 

p1 ant. 
23. To study the role of plant tissues in conduction of water. 
24. To test that green leaves produce starch when exposed to sunlight. 
25. 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. 

26. To study the water holding capacity of different types of soil. 
27. To test the presence of carbohydrates (starch and sugar) and fat in certain food 

samples. 
28. To test the presence of adulterants in food items. 
29. To compare the level of pollution in terms of particulate matter by comparing leaf 

samples collected from different areas. 
30. To study the external structural adaptations in any two organisms cockroach, fish, 

frog, lizard and pigean. 

Distribution of marks for Practical Examination 

Time : 21-Irs. 30 Min. 	 Max. Marks : 15 

1. Two experiments (2x4=8) 
	

8 
(Both the experiments should not be form same section) 

2. Record book 
	

3 
3. Viva-voce 

Total 	 15 
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Leg) filet 4 t- etelat (&i-  3ite115170 - 0 

. + 	&" Lich 	Littflt 1 iete/Gt 4---/a- g VA" 	RTEFK Uech 6et 15T PiNTIr 
*I + ti e4 -0 ctt& get c -?-  -d -  7:ft.-sr cuct ?Zt uren-Tur 	1=t4zi- 

ecP tutge f4eteo-t4-4ra•  e 
J v + J ti of TiT 3i `r.  d et 	5t fttalur cti  
alit + alit cfgt9 9T91" WV tftaff, 	cpie-et 

148totioftPiwur 	fa-tbr . -Tam- 
f4-3Tur e (-Hut d<16tul 

fatbr 	vctnt 
etdE10-1 alit + 	cc 3-uc1 3itt" -WV Wt" Drwor G14t 5t okett 

rt-mci 
..e, =re e 	3-1.1t et et alts 	-ct 4 rem-  

VT Welt{ Lich 	e at-&-ustet I, 	vi 
(ci`tetW at letl-kct 
Uel ,e el et -a-  C chi Ste V 3T2171- alts cir4C1( a 71 qcI) Vit at( ti 4 al v) 

caul alt-it 4 ft-urt §el 
FIPT --a-  .'lit at 	: Ati 	-r9l2 etttar Wiwi-  qlf 	*diet 	at WtailardiftteED 

Tff-Ta 	-4- 	cart /alit at A,c-t 
: 	rIkt 	r.918getgoiclv 

u 1 
3114-9 Ada rffll* 1 Mark 
1 ftrait 	,rztt at 41"41- 	-72z-wwz-or q,1 qv-it cp5c1 g? 
(a) ctiottt 	(b) 	cP ,e t 

	
(c) 	,act.-t 

Jru. (b) 	  

2. 	11 	# 	4,-10 TIT facimrdll Ipgcrr 
(A) c)cf 1 	(B) di 	(C) Tit-FT o1ci 	(D) 

	 (C) TeeRT 

Cf.3: .3TW3T 	4# €11C%Qi .5e$1$iu1 t: 

(A) 1:17171 	 (B)  	 (C) :1171•T 	 (D) 	+i 	(>1 

drit: (D) 

W.4 ci 	q,1a1 err *Pi I d 	 01 	? 

(A) tia-g 	 (B) arzr 	(C)  	 (D) 
drive: (D) 

3-fflT 2 Marks 

1. qoet et colt  3-7-0-0-/T3it at ft77 3T-q7.-Wr Wt• attcett aiikar-Td" g? cpttur WitU tickt*it3it 

drtt. 	cp2e attcptt 	g Wtift Att al 3iortV3Tri (4et qt-d.  cPdiatit 52a t 31a: 

311g LJchTZ7tZ 	 ` &at (1o/1c-tit dLia chtcl t6 

2. Okt rucnButt aucnt 	 cvit 5-1-at t? 
drue. o 	3TIVT1 c Butt 	5/at g/ do-tc .17u 	uqet 3tarpe13ri (stet 62c11 g/ 
ott 	 it WC" attcPlt Britt &Ica e I 

5 



3. 517T 0 viGti 4 3ti 3TtIrw ,e-i4 Net g-ed eft 8? 

drtt:ata. 	3-1.-rtu3ras get To 5lget 6/ctt 8-  at tun g) 3it3U ch 	 et1 

14g,grot get goat 8-  3ra.: diti *N784 rSt EId 131ti 	3-tariV3ru/W clef 	Z chdiut ,e 5 al 

3rt73it c/3/ qq/ct z1 (ICU 	 31.1U/ 	t-1471ct 	ucncl t 

4. 1- dattZitPact 	acu, etlOtcP 3j1t Pram-  4 ciott 	ct ca 	: 

m41, PitcntGl, 	.5/;53-ifc/V.1/08, ECU Silt t4t/ 

drti: 

rJr5rur c10:1 et 	icp 
tictt lievfatf 	eidi  ECU 

W-1-4 .  W1--4 .  1?-1,Tf3-11q-Ut 	8 0  oitvc 
Q-Ot ati 	clpicrt 

5. vt 	,Tritlffur ,r1J-ich 3 	W tfT3-gt 41-11 	31-dzrdt 	T-1-4W4T-11-  j 	 V417 

gifi?mr I 

3 	e:17!PgErr 31azrattT ci,o) 

1. 	 14-64cPq Er:Z1-4'Ttur 1-A # 	?,TA. 	37671 

2. Pi.-r4 o1 	tr-r4w4Tr 	tact, EIT331- 	31-671- 

3. ciit•fIchiul c iii mar 	51.517 	.3.1M7T chd) I 

irgar -{ 4 Marks 

1. 	-7-‹re e uct, q-41 t we 8- Ller1101 cl, 	3— gtz1 	accr, 	Picp, Arapr 7rr 

1-4etetat 	l (i) gr (ii)Ott (iii) vt-42-  (iv) 6clt (v) <Nei (vi) 	rtr4t (vii) eti61 (viii)wr44 

81i3itcteltv5 

drt 	(i) gr Prwar (ii)th"-42-  et Prq, 	 (iii) 	t cerci 	(iv) 5cit ()mut 

(v) .1(.1 TIMiqp (vi) zrdsq. 	ra-4t Pi -Wq 	 e1/51 act/ 	(viii) 43/010 Ste3tIcH1/415 

4111- SPW31" 6 Marks 

1. i'd..-treiNct 	 Jqscrci faaz- 

 

,15T-110-1 

runt 	 172IWP—frit c61 faal- 

1- Tet 	3-tet.t cptati 

2- -ru41` z1 twp r/T-4t atetot ct,ecitt 

3- det Silt rn-41- 	Dtwur T4-  det atetdt g,e0-tt 

4- c c z et28 07 0-a 3-totot ct,e,tt 

5- z 	r f4eteto-t zt 41-41 3-mot cn.e.-tt 

6- sel ,e 	Leg) 6tet 

 

1. 	2. 1. -et.-1 	 3. tierqfp-ra 	R-edur z yarwp-Tor 4. qdqcpta 	 117 

 

3Trai-N- 	ctchtul 5.1 t-ce{lcp,e 	c5tit yel-45-?Tir 6. allticict 	3177.  lierqZ57731-  

6 



3 	q'edi t 	ul WIZ 31 	ul 

Tr6-4 WS": 

	 TeZ4fut Nem 	3-tqut ,e: " ut-itelikcP 3T1 	3it 	qqteir cPi qceidit,t 

'e6cIt g' 

3Tf4/ 77-e cipt c/3 	qc2id-1101 = 	chl 	qc4d-itat 

• lt-thict 	itea-  3-toStad-  e Oitra-W 	 ucn 	tcP t Butt qct ,e 	cccu 
ilcP 124auct qcetdit,t 	3iqqict 	6v-ct ,e5a e I el6 	q--qT4c61 PaRT 3RE-q7" d,e-tc/3.  UM- 

TR.  [‘stft "gt c/D ,ecit g / 

stecot 	Luditus Dii5to-rt: 

1. qcet ? 	 qottupit 	 "I 2. uct) uttleAcP acti 	Twtt (it ditupit 	NTT q 

Te-a. T31" L'cID Udi tat 62a t 1 3. 	 accir 	cud-tug UcP V-0 Zt t 	51d 

(Udilub &ITT 	 61c1 el 4. Lucktv-,,.tpit-tteAcn 379-FitT/T3t 	sTEDT cqa 	-21T 

3i-PritZEMit 4 I 	el ct 	Fta 	3r-q-4/-  (-16z1M Tyr art e I 5. ItPr—-  ctcca 
qtdtvg (1“.-(.t uvect t-ko_tieficip 3TSr/Tat 	Tteur cpm t 	eiThIc/3  q-Wft g / 

Diftd-  3-ISr/Ta. 	 "utct 	acct 	 ?tat6T F5T 	?TT e Rt 3fRre75 

elit)tcl) Tffra g 	Uch clot 	 - 	at -1 	CICCI 	t uct 8 	zt zit ct,ed 

,e-tyeet 3-tqqtct 4 6lde I" 

)P? 	Uch 	 ciput g I (dilu_4 Uch cfccl cn 	t RZ($1 CI '41 CID UI 	/ 	dl CICCI chi 'a-eft TT 

3rt—q 	Hd11 usL * cccix  	V 	&2a1 8-T 	Ttc-i 3-1cl‘!-NT 	,z6ctt 8 

vtditus ‹celeito-t: 	cam-12wrq 	UCP 'ecti Ut 	&ITT CPI 1 / 1 2 aird-r (Ucit 1 Usk 8-177 c61 tscPt,sc 

(cat 	g,t-0 cicrit 	 q ,ediug &TR- 	Tz-{-41  qe-mt 	61h1swct t 	(Alta t 

cget ‹ceidit.t = 	 ‹ceuctuGt + 	 ‹ceiduot 

aco cp2 vftarrtita- cp ,e ,z-tcpd [ 3  uq' qqiNc  RTtuc usict qtditu,ort t qmtus 	UCP to-tto-t 

ut-dt 

 	cti2 rutatcht ({ ,edittg 5Pciiich (Z) Uditat 62cil g-177 	qcqd-1101 dell (A) t 	/- 
ToTT-Perrit-w (isotope) ct)6a / 

• :3/ us 3-1 	Uch fkfttict ceiciorr 	uctp TIT 3-/ et di CICCII. 	41.  TIT qt Zt 3Tfer LI 0-I U/ 	3ft CPI ,c{drXlzC  

	

'et ,z-tteAct,  detoi,t Eli i ucn 	 4 4E1-  T4-  8 

3-TItb-dW celetilat d'e-1 atust 	3clit2l?1 Uatt (Uckilupit 	(1 ,edituS qcetdilat. Cl)(  Zltur 62cil g I 

3iVi1 	(Ucii upit ciI VTUR-Ifk-q) 3lutGtc ci 2 3c/Dle c/D2 	e ct,  6 d / 

• ucp 	qqtet c61 ct6 dllatc 	Pit ,e-tc4 dcto-1 citretcp cput (qottu,t, 3-vg, rP-rT4Wr c,c1)1, qr. 31G -et 

dinctp war) im 0.012Kg 	*td-torrik-- 	q U‘t 	 

144 qqtet 	LIch 3=0-N 	qcetditct ch/ dticP1 gi-1W c1di L 01-  W-6/-  (neat t 

tier utcPcit 3flz1,41,P ,zut : ctcul:  
del 	 -qdtw 	vt 	mct t 	I cl cut 

	 act-w 	del Iotcp cu 

H 

C3 

1 

2 

P 

17,1a 

5 
1 

1 	-.1 ,-.11 --I 4,1 t4-4-, 

3triq.41 <-1 	,--1 +-I 

C.7 -4 Mg 2 GI,I4-1 4+ 1 	*1 ,4 4-1 

NI 3 C7.a 2 11 	1,-i'l -1 c7- , 	c;.1 ,-.1 11 

C=71 1 A..1 3 cl-v11 Fl .-1 1-tc.-4-1 	44 	'4-1 41 

13 1 1=4.:, 2 sit 	.-1 (3.171-Zr() 

1 1 Ba 2 3-1-1Z7111%-9-  4+-1 



.3416tul 

 

C

X

CI 0 H

X 	

H

X 

 CI 

 
4 	1 	 1 	2 	 1 	1 

CC4 	 H2O 	 HCI 

 

tigI.14,0i 

kl7  

WW3Mi" 1 Mark 
1. dol clgt 	.tidt cuitu f 6 qceott.-t 	 f4-e:RT 	f&? 3iopict 	 rt 

drit: eicar,t,e 	qcelditat 	cpt & 3 • itza-  3-ffe qt31:-C 	 tioilopict 	ikzigT flgza.  I 

2. NaCI cpt Triwz qaicittat creit 

drve: NaCI cnt gitffzqceottat = ( 23.0 + 35.5) cutdi 	= 58.5 (utdt 

3. 1..FR=2Tr tT4 ctccl ER-Trruj DocP 

(A) ,t-P-1101 	•zil   e41 t 

(B) N.-0-1 	 fAccrt Er-{-grul i-i(sql 0-4'r t 

+i(5,-zil MIT fAcro tiTgrui  	t 

(D) cA0-01 ciceiHicd +itsql Tr i-Witai 	, 44I 	t 

37dT: (D) Ncroi 	+kc.--441 	+id-i 101 uTPTTul 	 F)4t t 

1/1313- 1-  2 Marks 

1. tcp • 	t 	,51 ,e1 dutch( 311 cic1) Ocelditol (IWO 	C2H4, CH301-I 

	 C2H4c1,1 31triktch qcelditol 	 (-IOU 	cht qceiciltat 61c3;autol 	clbe (10-11ust3it 

qcelcii1G1 = 2 x 12 u + 4 x 1 u = 28 u 

CH3OH cpt attibctcp qcet&tto-t = 	 11c13 	 qce-Mtai 61/utol 	zits 40-ilupit 

qatditat atTcAutat 	CND (10i/ut chi qcelditat = 1 X 12 u + 4 x 1 u +1 x 16 u = 32 u 

2. atd-o-tretNct accd 	,e-ieildt z q-ff4 cue Zi8-af'ad.  efiDeca 	cwt aitNel 

(i) 61r, .1010-1 	,e-teq, 	 (ii) Gu3<iutct 0101 

drtt. (i) H25 	 (ii) NH3  

3. P-Actp,t- 	qtd-tog ,e-useit 14 t / zdt-  P-Act).-t 	 wP-r-  4 14, 15 a-nr 

16 olaat l *1diO/71*W/ 	crett 5-1-4 ? 

arts: Si cm qoitus ii,uett 14 t 	 tHdtiU,LN-adt 14, 15 , 16 ner--q 	ct) qcetchuat tusett 

28, 29, 30 &oft 3L'1   Pieficpt,t 	Tigr?--uf4e 	74:1-cF 28Sii4 29544 3-(1 	3°544 6/0/.  

4 Marks 

1. ssicat cpt tudwg 	dell t? 

„int: 	W/-  caditU Pic5iGri: 1. .Tq-  Kogi. 	 q,defi(-Pit 	1 

2. ucp ,el'elleAch dcci 	Waft (It dit(g3it 	bITZ 	o_Aut 	ticittai 51a e / 
3. Pr--  curd' 	Ludtttg uct,  Te-Q 	f9r- • 61d t 	 tudittg am.  817 	 61 

4. goitust t ,e-iteAch 3iPite/T3it a18r 	a-en 3ifSif0R1T31-1 4 i-‘fc-t 	61C ?ZIT 3TTE47" 

t-16r1101q4-1-21 TUira / 

5. fdk-  r ctc-cit 	Lt 	u,A 4 	1 Het 	 3TST/Tat 	-1"e41.1 	3ilve eciPtcp 

2. 27 D2-t-ai -ca--42-  at at 	u,L3ft 	ti?Seit gi ct "eft,/ 

drit: 	 chji *i,Uett 	dolctl.  qcelditat E #f 1.1c/3 dcieT 	 

	

it21 014 gC.idilat wvit e ti,esett 	otuto-tt cpto-tt Tiara g 

ri-r-41.  (H20) 	371 -  c67 	= 	chi qceickito 1 	NA? WI a 7-  7.  qcgditat 



= 27 cum / 18 a/pi- TO-ff.-1  = 3 /2 Tt-t-- 	= 1.5371-N- 

cret 	uct,  Tit-a Ti-r-42- 	6.02x1023 3 fug 	 

ara: 1.5 7/2w ri-r? = 6.02 x 1023  311J 	x 1.5 di et 
	

= 9.03 x 1023  raM't 	3i 	U1 

3. ;col 3fre:/-qt 	cue/ et-Mica 	tax f&-u2' 
(i) HesitTcl (ii) Pb2+  3th" P043  (iii)Ba2+ 371.7 SO42 

	
(iv) Ca42 3//71)043- 

drvt: (i) HgC12 	(ii) Pb3(PO4)2 	 (iii) BaSO4 	 (iv) Ca3(PO4)2  
4. fk-grt 	wirt-- 	qPccilict 

(a) 16 ottei 3ticrt-11,7t,t Jla (02) (b) 36 cum (net (H20) 

drit. (a) 3tccttelvtcl 3lti 	 l ,t-i ,efett = 3-WU uto-t chi 4ceiditoT/3fMtbtat cP/ aTt-a?" 
ceicittol 

6 = - = 
0.5 

32 

(b)141-di (H20) 	aftw 

5. (i) 5 	 3TITItraa 

(34-14t7a. 	,c)-4.H101 = 32 g mol Fnr 	 J-1 	4c44,4110-1 = 23 g mol) 

37F{: (i) 34-#17 	 = 	 c414-11.-1/3 

ATE-fraw 	0,c44d-110-1 = 	 X 34--44 	41 	v,ez44-110-i 

= 5 x 32 = 160 UPT 

(ii) +11144aq t ailM tr 	= 4-1113.4J-1 	r c  ce1,1-110i/ 4-1)f3eld-1 	J-116i 4Ce4 -11.1 

041,1-110-1 = +i1f3Z1ai 	 +14.S.-2-11 X 4-1 	14-1 	el (.1•( 

= 10 X 23 = 230 JAiii 

6 3W 41114.1 wr 7 ftzo. 	P4-.-tDfaci 	auk) : 

(i) Na+  a-2# S042- 	(ii) PW-2  a2ir P043- 	(iii)Ba'2  MIT S042- 	(iv)Caf2  Mil CI- 

(i) (Na)2SO4 (ii) Pb3(PO4)z 	(iii) BaSO4 	 (iv) CaClz  

4111.  3rita .5cdi 6 Marks 

1. Id-o-A.Nct 41Pica 	tctiteAcn tax 	 

(a) cpttu (II) tcc 	(b)tie%Pi 	ttet ,eivs 	(c) 	gdi di/vs 

(d)/2̀ 4 u-erPid- 	(e) 314Ine-idt Tf&ck 	 (f) ue/f)t eidt 	ctel ,C1fSE.", 

J 	t: (a) CuSO4 	 (b) AIF3 	 (c) A1Br3 

(d) ZnSO4 	 (e) (NH4)2SO4 	 (f) AlC13 

2. 0-ido-tretNct 	qurk 	 

(a) qatdicat 	utuvi-  c5c itz[af (b) fterf aiqq/ci 	 (C) e7M-  3101 ti iCt CPL fh--e-rer 

dron 

(a) 4ceiduat ZtZATriT 01 eLdf 	atoyite: 	 c/a 3TrSifar33t qqle cPt qceldttat 	t6Cii g" 

3W41457745t chi cget qceidicat = do-ttiq2 Wi" cpet qu-iettat 

(b) I*Eri arqqict 	aitract,  lecot 	3-opatv cr45.  etiPtcP at ikPuct uct.H 	ctcu i!cP 

iktIr-Tff qceidttat 	3i5Etict ,e-iqq-ct e6d 8 zzu d C1 4T-4 0 -140-r narar duct.," MCI 1:17 	 

(c) aPia 3-IT4Uff e 	31.-1t-tu: "(nq t dcc(c cp,43 pct 2rr met Tl" 3ifeZW qiPtch 

RWL 	at UcP acct 	 acti l t4Prict 9IIzt Ti--atdr 	iun&t. 	

titer 3iggict 4-  61d gi" 

	 36 
tuseit = naft 	ce.cdtiat/rn--41` 	 qceidnat = — 

18 
= 2 Jilw 

(11)10 ail 	ca  	1* -6# uraT 	cl 	? 

9 



4 .euatetratcP 3TD-i-Waid 3tt ilda CP lt Ut 

714-44 1a-S: 

tititeitka, ticiacp,zue: uct, 	vetvi ,eAct, uditcp.eut t ert-fri-N- Ltottut3it et u.esell 3rf~ 	c1 

Qelcst ,e 6t-dt 	 ,et ,e-t1eAct) qPctc-fot 31-91cPttcP 	(tPuttd-c cP1 	cP6t utictl 

g 

tItLile-tikcP 3[[ 	1Z 3.7±4- 17-e u,2q-ETT 6Ter l 3-t 	 chl 	FRI 	30-11q 34: 

ttPct 	cni 	 dueeldi 	 (vat 	UcP Z 3 T 3Trgi3c,-tiq 

(+) 	 3qt5v,t: 

Mg 	 02 (3TPT-q577- ) 	--> 	Mg0 (dc-titq) 

3./1'g-4-tufo 

tieeta 	 f.--trit aft,ztzil 2lf 	ct,War 4 q:c52 utcr2 dc-qtq ori-Tq ctccl2 cnt 

qcetc,ttat Ta4 	6101 citel c 	3TPTWHe 	dcrl2 	qce-iditat 	cUlet ,e 	tufe.) I UCP 

ct) 	 u.qeto-t 	q-Mat 3if61-077W2 	Jcctlqi. 	z 	LiPc/ctol 	cPiCt / 

Zieaa* H-tle-AcP udilct,eut qatdito-t 	 f4T1-3:1- cPt 3-tayuu1 ch'ectl gI 3q160-11: 

2 Mg + 	02-42 Mg0 

	 3Tibiaxell3rt 	11(PLZ: 

o delloto-t 3Taiteilt : ct5 ,LIUteActp 3ifgfit-Tairdt2TI 3it 	qqtelt 	 iich "eTT 

ctqlet 	3i-tkle/T cP5e-ttca I dq/60-q: Ca0 (s) + H2O (I) --> Ca(OH)2 (aq) 

O 3.1-741E1ZW 3/14/-11V : Uctp 3i qt/C01. 3Trarit7/T c16 f 4 Lich <Via) 42" Tr( 	 tivrait 

(acct TIT et-11)w)) 4 3i qu-t- c-t 61- (4k-a t I dqt6v4-: 	CaCO3 (s) -->Ca0 (s) + CO2 (g) 

o fa-Terrrt . 31-Pir4euri 	 3Trdift 	ect, acct 	ctcct cp2 	 et-11)w) # T cP ,e ye-ctei 

dtic131 	cqc-tt 1 3q(5 u(: 	Fe (s) + CuSO4 (aq) --> FeSO4 (aq) + Cu (s) 

• rxfafertrt--- 3TP4We/TU trdt 31P-TitZ/T 	 377 --at CPL 3i1qlol UqtGi 61at 

3Tr8iftl5aRT cP6e-tica / 3q16 ,eul: Na2SO4 (aq) + BaCl2 (aq) 	BaSO4 (s) + 2NaCI (aq) 

tir)oduatitt 3TP-if0-211- f vc~-id2. dc-ttiq 	di ut 

31-N-----ei-i- 

CH4 (g) + 202 (g) ---> CO2 (g) + 2H20 (g) + dAwi 

2 ,e1.-1. 	,t)edu 	cpt 	fkdifut 	61cit 	t 

4[7 
drAdittiirtt . 31Prit-eir 	(*a 	13 C-cliq 	̀ft ut FeSO4 	7H20 FeS0 7H 0 	-> 	(s) + 	(g) 

4' 	2 	(S) 
art g- gluat (..f- 	At 	3i-q-ertaltu• 6-1--dt t 

10 



  

grieto-i(astcret) 31-P11'43 e-11 O d grl 401- 

V 

11131----elThlt at &Jut( 

X~C10-t cp,e6-1- 	3vittc0-14: 

61ct1 g I 	ct ,e6 zgt 
3IP-Tft5T/T ,i)c&ael 

3iitt1601 	clot- gl 
cud 8:I 

	 379-11 711. 

LTA eilD1c-P cht 

31 (ald 61 uteil 

doutt 	ct)Hut 4t 'JR- 

• # 3Tf5 qqte 
• ; ciccl • e-tt 

e2Ptc0) 6icti 

fta 3tgeidal 
ch6d 

2 Pb(NO3)2 (s) 
2Pb0 (s) + 

4NO2 (g) + 02 (g) 

Jg15u1: 

2H20 -> 2H2 + 02 

 

cp 	(1412f &Fat 	Udiel 3itctdlotat 0.16 ,11 
cipc11 	ciq dtichl dctrIelai 61cti 

,  
01.?c1) eie 31P-TrOz/T 	ticP 	 ci,i 
(- -ttot Cpcit 	d(itietq 	(-1D6eticil g 

Ed416 ,eul: Cu -› Cu2+ + 2e- 

put 	 ci3I5 ggiat f'W-ert   3rictelluto-1 TT 

&Rot cPtcti gcft 3tic1)1 	 6icit 

Ck-6- foTa- 	 cp7 0-16ul 
3iite1e101 13.07IT PsMlcfl 

Eiql6Vil: 12 + 2e -4 21- 

Cu (s) + I, (s)---> Cul, (s) 
O fo-at 	clvo-t Lig) 3T 	 cPtcPt 3tic-AcI3u1 62ct( UNT 	 chi 31 (leer-101 trift it-4(3rt 

d tit/ el 01- 3.1 qt.( 01 3reTW 	8L ctii) 3figifti5Zirr W 	/ 

dq-clleict) 31-q-WaW 

aftct 	°t at 	114161 	ct) ,Zcil 	g 3-1T ct 	°tat wt cu6ot 	ct,ecit 	g 
dgrileict, 	liT 	3-Itirle-IGI 	61c11 	g 3i tittle-1cl) WI- 3 tirletot 	ed-r g 

q<let, iiit W2' Tr4rr2( wr 3n---q-etwz-ur cptat 

g 

c16 q<121 	Va. TL 	et wr 31(1-Q-eff (Pict/ 

g 

o qty[ 	c1 c61 r4oirie1t at" ,Ilsictv sT vorm- : 1) w&tHut 	 2) 

o —WHIT : oidt ctotatt Uch 	 V-iteAct) 3TrgrFORTT 	&W it EPT 6c11 	--jft 

arittea- auct-dIcl,zut eur IetM Tr? (-4,t etoto-ity -t-47- cPt 3T/W/ 	5t-qT, akt, rft-d-o- a cpia 

1-17 (ND utt Luc/ CPL 	(71.01 	q3- 87SF 3 dq16'eut t I 

• f4-T-a-dith-dr : utit 	aet 	3-uct-dicnveut 610-1 	cPt ,eut EtUT / 	(-1[u 	eP IT-datOrdr 6 011 

'PSI (cat t l Cult 7 acor 	aticu-ncp,eut 	(4Puucii-H.-cH,q (eft 3-f,) 3-fret 	/ 	3-td-et 

t 4 3raW 3Tftrzi uter 	TT/ \!-citg 4c7 / 6q1 qqf8-4 	'f-ttEl ciclat c1D1 zur4 3iictsdic13,11 

qD,eit Ott 61- w-- t t 131cue ch~ut 'fRtett q41 2t 	(nta 	it-q-{d 	aCt chi aaciVilchul 

actD4 	t& 	4-dr 4 ,itr,<I,t.t cntt 	cpc4 

3Tit-9 	iccii I Mark 

1.‘46-c4IPv 	 3i-fAfwzrr3it a m11oi - Tft 3ftritzfr rd-P-TrcW affrit-zrr 



(a) C + 02 -> CO2 (b) CaCO3->Ca0 + CO2 (c) Zn + CuSO4—* ZnSO4+ Cu (d) AgNO3+ HC1 

-)AgC1 + HNO3 

drti: (c) Zn + CuSO4—* ZnSO4+ Cu 

2. P4-v-iPici a 	ct 	a1 Rft 	,i-)odtt&ef/ 31rftfOzIT 0-161 ? 

(A) 4-itoci 	3117- 	i;4-zrr 	 (B)    # aid! Mdkril 

(C) cloit4Inch 741.4. 	3TCrErd- 	cf) 	Ala 00-11011 
	

(D) ,AiliM41 141 T 	 

	 (B) (H) 	4)c1 	,3141 

3. T7IT cm! asEIWV ZIT cic4 77.1:1-41111 -11" cits) 	 dl r atrita" 4'01 	'r'1O 01 

(a) 	31r 	(b) 	 (c) 	(d) 0-110,71 -1 

3ccic- (d) 0-115 

4. a# 	 of 	WU" q•-dRT 0-1   WaTita ctr( 	sad gr chia-i TIT 

	3y1.4-ci 	 

(a)  	3.11-{1•evi 	of fi T 	(b)R'-ti agt* (c•i T3iT-4-TrITTErf 	 v 

(c) ItIRT tIT to54ti(chaal ) 	 (d) 

	- (b) itl7g att 

WV TM' TM. 2 Marks 

1..-td,-1 et 	lute-/ 	ch,e I clp 

(0 H2SO4 (aq) + NaOH (aq) 	Na2SO4 (aq) + H2O (I) 	(ii) Al (s) + HCI (aq) —4 AlC13 (aq) + H2 (g) (I) 

dric (i) H2SO4 (aq) + 2 NaOH (aq) 	Na2SO4  (aq) + 2 H2O (I) 

(ii) 2 Al (s) + 6 HCI (aq) —4 2 AlC13  (aq) + 3 H2 (g) (I) 

2. dled/WEn 31-9.1107=a 	3iT4 ct-eit 	g? LJCt .3,1qcpct Jq160,1 4:/ 

drue. cl6 3Trd-CW6IT r-  *14 dc- ilq ratdi[ut 	q1U01 .3)w-II chi is d-11-ut 51c11 8-  dlecoll&O 3ifsfrOW7 

ct 	eilcft g I dqt6iul . CH4 (g) + 202 (g) 	CO2 (g) + 2H20 (g) +,i)Evit 

3. tie/tufa/ 	3-/ ilt(dat 3ftkrOza 	41`q cull 3ict 	dqSctc-t 6416VJII 	t-LteC Wit-4 / 

.3r1t. 4e11titc4 3TO-Fre/fd : c/6 1‘'.-1/e4 arch 3TDI&Z/7" 	 zff 3Tf1e qqted 	Ue12t-7/61 	1.!ch 

	

.1(412f quid( t ,d-1e-/./(4 61 3TPEfL3ziT cID6c1/4/ 	dq16.eut: 	Ca0 (s) + H2O (I) 	Ca(OH)2 (aq) 

31-truz4 3/VolfOzirra : Uct,  3-1 114Cut 3 .i-Wit-4-7 c/6 	Uc/D 	Dig) 42 qt 41.  TT 3i9T-q5  (v-4t2zt 

(act/ TR' daPtct)) 3-/LiEttc-t e „cat 	.3416tut: 	CaCO3 (s) -->Ca0 (s) + CO2 (g) 

4. 	 4 14.-tzteit zf RTerd asict,e-titza 	dql5VJt qtnel 

drit: WrUrfur . ufot eidicti 12c/3 f4q-/TTW/1:t ituteAch 3T 	Tr eirpit CP1 5c11 3.0.e Ott 

	 3171t-  PZP - 3itcl-tact,O-T 61c-it 	etle TR-  oidt 	 (Pt 3TrafitM- 	cikt, 

C131 ,e, 117 (ND ft TRU ch1 utcliat , ("tot cots 	t vs dql6V-11 

P -Tuatara": cult 3i2t dc-t 	at(ct•Z 	6 	ct3Hut 6141 	tr",,Z-C 	cic[ct c/Di 	 6/611 

c1)61 (CM / cHil 	det 	3ilq-.f cPVit 	(tPuttd-b..-ct2ti (ufm)atd-et 	 / 	 qq-a 

	31-f ( cater 3? 	-cc c4 / 

5. ikd-o-tratNct tuitet .-tct) 	 q2 	c 	t 	c4:  

(a) Al(s) + 1-IC1(g) 	AlC13(aq) + H2(g) 	(b) Fe(s) + H20(g) 	Fe304(s) + H2(g) 
(c) NH3(g) + 02(g) N2(g) + H20(g) 	 (d) C12(g) + KBr(aq) KC1(aq) + Br2(aq) 

(a) 2 Al(s) + 6 HCI(g) -) 2 AlC13(aq)+ 3 H2(g) 
(b) 3 Fe(s) + 4 H20(g) -> Fe304(s) + 4 H2(g) 
(c) 4 NH3(g) + 3 02(g) -* 2 N2(g) + 6 H20(g) 
(d) C12(g) + 2 KBr(aq) 2 KCL(aq) + Br2(aq) 
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vItR. Ted'(- 4 Marks 

1. fat~atfet flttct u tit et cn 	 CD 	 4:  
(a) Ca (OH)2 + HNO3--3Ca(NO3)2 + H2O 	(b) BaCl2 (aq) + H2SO4 (aq) —9 BaSO4 (s) + HCI (aq) 
(c) BaC12 (aq) + Al2(SO4)3 (aq) —9 AlC13 (aq) + BaSO4 (s) 	(d) H2S (g) + SO2 (g) 	S (s) + H2O 
(I) 

drti. (a) Ca (OH)2 + 2 HNO3-9 Ca(NO3)2 + 2 H2O 	(b) BaCl2 (aq) + H2SO4 (aq) —4 BaSO4 (s) + 2 

HCI (aq) 

(c) 3 BaC12 (aq) + Al2(SO4)3 (aq) —42 A1C13 (aq) + 3 BaSO4 (s) 	(d) 2 H2S (g) + SO2 (g) —4 2 S (s) + 2 

H2O (I) 

2Ad-o"ttetfCflcl POZ/73it CP 'eie•1 Lit 01 3i Alt/ at, 	-P-177:/ . TT/ J#FeT  	3TPTPOT/T3it 
u~ffgniut glfs ttl 
(a) Zn (s) + 2Ag NO3 (aq) —9 Zn (NO3)2 + 2Ag (s) 	 (b) 2KNO3 (s) --°m4 

2KNO2 + 02 (g) 
(c) Ni (NO3)2 (aq) + 2NaOH (aq) —Ni(OH)2 (s) + 2NaNO3 (aq) 	 (d) 2KCI03 (s) 	2KCI (s) + 
302 (g) 

drti: (a) fez-P-n 	(b)3-1401 	(c) 3ai t4,e-effrtw 	(d) 3i 	e/Eidat 

3. (a) AT) 1-a LI 77 3i171-4" trq   imiLiPch31511:11 117 fd-47 cADv : 

Fe (s) + S (s) 	FeS (s) ZW ¶ 	h i lActik *1- .arittiPet, 3.ftrf+-zrr t? 317A- 	 ddiv 

(b)i"Lti ixtraT 3i 	is ctrl r 3Trq RL-zi i Ow at 011%).to taT Tzit crarita- cnicl ?ceuis4T 

*(D-Kr I 

drit. (a) 76 tietioto-t 3dk-W-47- ticw uttteilkci, 3ifkrWal. 	3raz-- qqtert 

melt ctqtat co-tctt 	31P110z7 cP5ettcil 
(b) q-g-az3 setti qqtet utl (-let arr cwt-1 ctet ct,e 	v.tt 	ItIRT art-1-4- clef cnt 	cPeut 
dct).1IN-et -%--RY 	4\--or .-ttc,<I,t.--t 4e-t 	 cp 	f' /  
4. Pe-01- Facrili-w-Pcn.ri+fich•tul tR- fa--r-{• 	.3111- 31T4 	7re- r1141ticciittfte-: 

H2 (g) + Cl2 (g) 2HCI (g) 

(a) crlo ti-T21' TT ix-1 tioi Oct' t a qr-ii? 	(b)  	3i17M7M- Octi to Wzit? 

(c) cad TIT ugTzt 31r4Scir+7TT t a 4-4.4? (d) 	RiT trdT4 3FMT4W t a MA' (e) otiqPcb 311:51i*z1T 

17+77 Giciiv 

3ccli -(a) H2 - 34V4toi cl-e1)141 31ifizET §eia 	l 	T c 	1idt put- (b) C12 - 3PcM7R- 

3aritzir 

	

	ei'cr.a - 6ui lT (c) Cl2 - 	 3 t-ct 3TEM-4-4" §3TT (d) H2 -371-W4W 

34-401 ut 

(e)tfistcra 31f4Weir sti V07:if 	 tie/3 3414-q5T-i 	t 3itcttilgatat 6 	di f MIT Vi2 W/- 

3/ lleltiat Mit ft-e:/"Wit et,/ de/Vela/ - 3teitteial 3Terar 	 c/36a / 

42114. SPW 3FFT 6 Marks 

1. 1-ko‘o-talnuct f04T3it 3ilcU ct),e 	e/ V eta(qQ e/5 tat ctp 
(I) H2 (g) + Cl2 (g) 	2HCI (g) 	(ii) H2 (g) + CuO (s) —9 Cu (s) + H2O (I) 
(iii) Zn (s) + 2AgNO3 (aq) —4Zn(NO3)2 (aq) + 2Ag (s) 

dr/t. (i) H2 chi allcH <1)V"/ r Cl2 	a/c-Me/at 62cT/ ft/ 	(ii) H2 g7 3i/cN mV-1/ 	r CuO c/D1 3i 4Velat 
slat e- 
(iii) Zn t aucte. cp ,eut 	Ag+ 	(AgNO3) cpt aigtietat alto g / 

2. (I) iLitiLio 	(II) 3TETVzi1 	(11i) a 	81cN-1 3raftiT3i1 Et tritaTfftfff tlfAr I 

3-3U -4:r 3TiiTizir3it 	iifi 3416iul 	3th- T>it= 	34tllel4h 31t{ 37r4RW 	7-6-qM• ttD-IT 

13 



tint. (i) 	 citg 	ps 	qte weir 	el  at  icediutcri.  046 ut cp  ,ect  8. ct   d ticpt d ri  gat 
 elct( 

/ /2c1) 	 31-fif'0—ar f 	lict3 ct of {5 	C4 ctaat 5T cettor cpecit 	d(ive-to-tf --ar cp6ettcfl 

	

: titg cp2{§ ttql2t 	 *teiet 3lictill0101 	 c13'ecli g 	d'ac131 3V-iteet°1 6lctl 
t I C16 War f3 {-; gaol cP) 0/6 ul ci) I 3-1 (Me-Mit-TIT ch6ell 

(iii) fi5lcUi 3rtifit5711- 	f02-1T 	41u0-1 L!ct) 3r Z-45ch t 3i l cte-Oct) u/ 6/ cil a-NT V-t cl,  

at 'I ettlat erilt WeirT3it clpi 	rl 	3Triti el at 3Tel-ar (th 	l (Tel) 3ifgif021T q) 	d 

3t6ut: (I) H2 (g) + Cl2  (g) 	2HC1 (g) 
	

3igriteiCh: H2 	 3itctiRcht 	 Cl2 

	

(ii) H2 (g) + CuO (s) 	Cu (s) + H2O (I) 
	

3Vitile-lcip: H2 	 aucttlicPuct): Cl2  

14 



5 wiTro-1 
lye 

• 31-41:1171Tul -17T 

c.140"-ff 	*LulicJich 3TEtd --Err 61 	t   	t 	 zni) 31'7 

39-1 2T-a- 	 e) oil() t 

Ala—➢ 	qt-dt 'Qch t-MTFR- 	31kff 	gTF3-7 cbul t 7)- 	 FTN-W# 

crzkacri 	9T2 trrzrr 	t- 
➢ crek51.1- .-zkacrt t 3T1t3T Rita g=0"afa• chui 	7{4:19t.oiNch a 	 Trrzr rrrzrr .11 cIr 

➢ e - 4tuticeich 3.11t•51ffalui 

➢ p+  - 	3rea-Pract,ui 

- 	chul 

  

• 2TTIRI-9. 1115 qf 

 

zurFrff * 	tr-{q9 	3i77, ti-{-rffuj 

	 qlotaw   sNrdruu 	 

	 *c)cri•-i 	tm ki(se-if fq•Uff 

tl 

      

(a) 
	 (6) 

• `Z<V-hlg 111.5d 	 - a—fwrut sichlu siq 	 Lt> 	+-115c4 	 Trill fq-u*3-Tprt:- 

> TRITrol *- A -4 l;cb *-1E1-1 afrt zriT017 	•f" -(4 Tri-TW 	Alof t;1 

> TRI:19 	31)7 ki4-R-cf c•44 441-1 	7,1#1-9.a 

➢ tgriTul 1AT"+" ilTrf wrol Aqz t f51 T1 3fff TzT    Trffd tl 

• €11,t 5I IMITui Tffscl 

aratrrpa 1 : trTrrruj -4 	4-0•-f rrf 

'414 3Th{ 	f- r-vqu VIzr .wurail 74 ti 

TrNrujT1 *Q1o0-1 	 4 

3-711fErff 71 3:1-4ff ‘31,311 	3-Tut 	* 

qsd.  

(1.-4) 1.3 

(g 1) nel (mete 

(n-2) I., a,art 
(rl I) '.r.11 

   



ZNETIVErif 2 :*(40.-r 31791 *Air 

RR, ‘3,,,yri 31-4siIfuru 7 3R:14i 777 sKci 

tl truT9 	A-4fq 	 thAi 

314703fU z1r 3--:N9 114 31-qt 31z1i 117 

t-ict)nt ti 

E = hv = Ef  - 

  

• iIUJ wrriT = tz-19fil Titsqi = *014-09 	- ks.4.11 

• I (A) .1;11891'   (Z) +   (N) 
A 

X 	  dwv,  r *19-4 6C  '71 310 t 	'7149 	trnTrul ITT 6 * 3 	J 12 ti 

• 441 7A11 1:1 1ftT  	3T -C4(94.11 	2n2 	A6( 'n' f it 	(-Itsmf tl 

• is 	 ware 	Oct-a9. 	 mlf-df 

-.klilli 	--2'.t2..7-1-1 	11 '5-4=T1i-:T 	11,31-  3111 -3=1 	4-1-11-M 

1_ K. - --4-IT' 2 

2. L. - 	'"Z‘11" 3 

3_ M - 	.''il" 13 

4. l'`.1- 	- 	.--4-11-  "I -, 

• #41-79. 	31-1-4q- 	w *14.s41 	14,4) TRia-ruivR 1,a, wilsla-) TR-179 	TITS 	r t-I4c11 *1 	ciur 

R-14 H20, NH3 3*  CH4 -43T1-411-1---4-i, 	 ti.411\31chc11 st)+-RI: 2, 3 3-1R 4 *1 

• 444 ,T1cna1 = 	 kiksqr (4 zfr chq #41t 	f64) 

• 4q 	Actor = 8 - TtziYt -4-0Kt9'" 	i-1(9e4r (4 	3TfTitit 	 rw.1) 

• titan 	wffrulaTI 	‘1'r111, 	 3T13-  Z11-Tr 

TellecT 

TI 

 

,  r•-•I-E,L rj„ 
-451•1-46 

E2E1.„4.c1- 
-411 VIMXIT ESMIEMOTEM 11Q111 II:2 MU 

     

11 1 1 1 1 
razirr lE3fr 2 

l_a 3 -1 3 c-TMA.,or 
136 4 - 4 
Et 5 6 5 Qat-t 

.6i 	-1 .6 6 

1.7 7 7 7 7 
3-11-441- O a 8 

F 10 6 
fW1"--A' 1,Te 10 10 10 10 

Na 11 11 12 11 tbri 
epT-41fIrzpa Mg 12 12 12 12 

13 13 14 13 
Si 14- 14 14 14 114,-11<m-g 
P IS 15 16 15 
S 16 16 16 16 

47:1 17 17 18 17 .roil E1-1 
...MI. -1 As' 18 18 22 18 

2 O 
2 1 1 
2 2 2 
7 3 3 
2 4 4 
, 5 3 
2 6 -"" 
2 7 1 
' 8 0 
2 IL 	1 1 
' S 	2 2 
 8 	3 3 

2 S 	4 4 
2 S 	5 3. 5 
2 8 	6 2 
2 3 	7 1 
2 8 	8 0 

31f4 6cci•nq WM (1 	) 

1. -Vh qzfr 	zft -croTrol=1 (4-)f f.{-m t? 

TR-Ifful* 	it dcr iR-119 wur ti 

2. rcht{ occf 	7Tft chlki 117i ITU 	)clf t ? 

‘31-1•Z- 

3. f77:11 cIcq 	4161 4)4114-) 11 t dk1chf *c)c5A4) f ri i fffd ? 

‘11-N- t.;4) 	f3Ricbr Rq9 	 11 t 	 fd-- TRI 2,8,1 tl 



4. 141-f 4 A 	-r-Tr 41441-4 	tf-{ Q‘cil TR149 	Tri-Tw 	‘il441 Alcif *1 

(a)*  *77 ta9a 	(b) TI1Z17,V-rff 41( 0c10-1 	(C) 	Vf9. 
	

(d) 	c, cNi•-r a 

Vgr9*  
\171,4- (a)*  *77 tai7a Vr7" 

c-c14) 	( 2 3i-+-) 

1. 7-(1:119 a r c4)( +lisrt -9114T11 	#21-(71 	01T1tsq f 	chttlf 

\37K- 	 * 3-rgfR *c)c-IV.-1 	 fair L,4) Tql-  o if .FR ELOt1 i 	 -trrrul 
ft-47r 	ti 

2. f*-tt' cictf 	7719 4 7 3T1a-19.  AT 8 :xTr .‘t3 	oe.441-1 4(944f77T4 ? 

‘3-th- 	4t.-041 = lAW c +1.4211 	 = 7+8=15 

3. 	vi * 7MP:a (7719 4(qf = 7) 14 1---d91. 	AT *1 

	 -111•1 	Oct'-nct) F4-q14 2 , 5 *1 3tu: 	*1T1T7T ct) 	(kirTUT = 2) y 	 ITU *1 

cn) 	I (aTird-r = 8) 3Tifvw Tqerr *1 

4. 'ER1:11q 4(s(41 	7R-1:111:11 	fa 	*TT ,T11-111 l frT7t * ? 

	 TR111171 ifi i1 fRTff ta191 	 -cRtrrui  	T{:rwr (Z) 3r-4w A 7q-rfa ti f-+7,11 
-t 	TRTrrulail > 	a91 	drat     ti 77[9 	ca-0.9. 	 ti TRrrruj 

Oc.N. 	 TM* <41 4t441 	a(la 	wr---4 TRTrrul fav 	cr-fft 	44 ti 

414iccil.1•4 U (4/6 3t*") 

1. PiHrokad T4-V7' , 	a 	(-RAT 77741 	191(39  and 18Ar4°  

	 : 18Ar4° -srla191 a,1 4k9aT =- "c1711,1 44.9141 = 	18 	 4(9141 = 42191 	(.9i I =18 

titsif = ,z30-14-11-1 titwr - "511a-91 	tits(-11 = 18 - 40 =22 

19K39  31'0'91 	4(s(41 -= Twwj  4(9:111= 	19 	 4(F:1-TT = 91a71 	tier =-19 

= 	4(9q1 - 	4(9(if = 19 - 39 =20 

2. 1:111371 	HT 	(-1 *I c1111-1 *--If 7•R TiT-4 	*? 

\J-c1k-241TR,F a tirl4 -aftrr 7r1R-raj 4  iisrf 	3171T-{, 

TRITTal 	 4) t L.1,4) 4 41-f 79T7P-Iff 014 

t fq7414 	u 1 1 a31c1 	 *1-  itch tisqT 

f7u.(1. 	t I 

  

a 	- 

  

    

3. (a) , <,o4,14 11-r ,ToTrul 	Hisci 	au *-1f-41 	( b ) TRITT9 	'04)1.4 +risrr 	fwt 

.3-cv- a) , q,o-t>1.4 Hiso 	arj(R Try 	ek 4  	 t FA 	(4 	 t 3fR 

itui0D1(-1 T44093 	414 311( 1-0s.p+1 cht 	7017 *-r ct),(1 117-T77f 3117 44-it-cf 	1:171-10  * A 4 

f t1 
b)     vgrrni wfzr, OcNil 	f-a-fft-o-r a Try 	H -I 7 Try  t.Rwr T1t*-1 -rcur4 4 

31-RTEFF TTE ti 

4. a) * 1-1Ts rf 	3174RvIT ITT:17741 b) L:s1  ch 	Fs (144 1:1-(71T 13j *1.  TIMM 4 (9111 11 7 oe-i411-1 	iI 23 *1 

Trmui 4 31-M, Oct.0.-r 	Vr9' AuTI a>1 	 



	 (a)aratTRun 1 : -ERTaul11 c..)(4-qh-r 

=41(1 3117 	1--A=4cf 	r gall 4 

trmrai 	*c4(1-1-1 .3,41 	n4cf 

HMI 4 3TavrEfu zrr 	 aTErt thAf 

RTK 	1c(1 	 ti 

3T4E1RuTT 2 .* clv 	arm U TIT O 	wf WE 

17r-{, owif 3raqi-Iftrff -zu 	 qcqf Trw4 

TR-rpi T1r-4-Vi3faa Hill 	1/4i),111 

ametsru ar dc\Lof-r 	ate? .+)w1 

Carcicf 	*icht-it ti 

E = hv = Ef  — E- 

( b) 1. *(4,4-0.-r 	(-itg241 - 11 	2 . 	-61 91 .4.  t 1.  (S. 1 - 11 
	

3. wgi-9* 	(9.4i - 1 2 



6 Kira) 'w• 3u-44 ci4iicmul 

• cplictwirtr-o-4 .5r*TT t:- 1. st,11-R*K-Fr 	2. 	'WE 3TEZT r-1444 3. ')N.{1k 	clst) 

4. 44t 1T 	31W4 Fle44 3 3-Trq4 -Rtull 5. 3ITZjichi 3-11-44 71711.  
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t1 	 90 14 103 (Th14 Lr) 	nca Trfrr 	 occr 89 04d1;14444 (Ac) * Triti 	q-ra 
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7 '?1 1̀ /491 Zinch 

T._94 
(RAN 	arr--4tr 	7*-1-* 	 grit  	t, 	tIMq 	 3T (chemical bond) 

w-6-4 

7wz-  At:r : 	 Tim arRItzrr 9t1 chtd .  

1. i-v,R4 qr-d-  1,1kr 4 37ra *e)cro-i -4 .iccrt ilTrY 	(.14Ksifcr) 1--zivi 

E
k
ti

v
§
  

iiild WW1 4i14 0f4 41401 (biN 4 '0 ti (gnLiii .- 3tditqu l'31-ti 2 

c1- 1--f 41—A-q g) 11641 RAM 4(140.1 A iltill 
TtzlYq9 VIIUT 7:f1 kiq \ricbor 7T-1 

*1 He 2 2 2 

Ne 10 2, 8 8 3. vitzrr -4 APT •-i .  (,) 	31: 

Ar 18 2, 8, 8 8 W6m-zi t 1 

Kr 36 2, 8,18, 8 8 4. Tr iff Tmzr -kg t1 ( 	ot-1, 	141-1, 

3Tr4h, Wzra, .1.1-iii atIT 	ssi.i) Xe 72 2, 8.18, 18 . 8 8 

1211 S6 2, 8.18, 32,18, 8 8 

3Tr4tT Nct)R A-4 : 

1. 	311zrftw 	 2. iizki,11•41 3-7-4t4i 

iii AW 31T4U 	grq 3F-Trg 1:1 r -T91* -cticRur d .pi4 ar-61 	 aTi4ti 	3 	31i4ti 
<14(11tlf 

• 31P:FriW 3if0-11 	 : 

(i) zu-T4 gRi 	4.-*7 ziffrzrff 	Al-f1 

(ii) 3TqfplI girt 	rl tcI i vtur *t-* 	 

(iii) fT-q-r *Tv 	31msfoi £l 	1l 11*--49 f-q1T4 3117TriT 31T4V "44 

• 3rrzrf4 	 irrsr4 
1- lilfct) ar rr : 31-Frr-9* .41fi-rw Rb(-e.414 <31(4 4.1 tI 311 	elfwal-T 3'47 tra *1 

2- alemico 	1•21--qt : 31171f -TA 	si"rf 	31'12 qzftrifw 	 ti 35Iuf 	Rik; Qr541 4-1 

q4U-0 	41(1-lich 1074 K (801°C) AT ft.T91* 1686 K (1413°C) zlor tI 
3- cdsv-  tneicnor : airqr-a-T 	+11-iicr 3-1---4RTr 	 fq-w Alrichcif 5Kfffff 

zttft-  3TP:m 	TzTri 	Tut T-eiri 'TT 1114 	TrWa *1 

4- f4-- 4-ffr : 3Tr4t* 	TriT_TRvr--d-zrr 	r ti ft-44 	 Vic-114.14)T 	\c"sh 
wr-49 4140.1t1.5 	131 af-A47:1 

• 3i-1NET9-  : 	,R-1:11-014 	4174 A*ER TiwriA w4.4rF-r-d-r 	31-1-4z-Tff 

t-141 A 31-r4zi 	*1 

• I-161-iz11-41 zaPica 	TirEr4 
1- Itnct,  3T-a-ez : Or 	1, at 	 aria .41 3ci6 	ki 	 02, N2, CO2, 
t, 	31 CC14 a 41.31-{ 31rzatq (s)4 411 t-1 
2- ,1(.111.4-, 3f17 	: tizie-1),311 711FIT-4 	+1011ct) at)T qzft-Nlt 3-Trztf-- 	rMlict, • AT 

34-avE air 611 ti 

3- Pa---zp glMcbm : -4 Te-i-r*.  taw alocbcri Trfta le 4),(4 3 fa--w* 12;ciloct, 



4- fdt-14-d-r : 	ti-rrw 3-TrErat IR ,TK,-( 4 fa-44 151 514 	.1,141-1,4, zerr-4 ,;)k.4 ts(-1151o, 

crol,a4;14,A--4r9,1217 3-Tft cb1.1f:ich  	farms 	titi 

31it RES icctnq AVR' (1 3*) 

1. 3Ttzrw 	-1-0ft1 

3r1(--c3IFIZ 41.1 *" `Th   cntl f7 31-A* TRITrul 31-0 armor ob 	1  2 71T 8 e-  etA 	311t1 

TUdT *1 

2.3 	 z 

drit- *11FW -Ft firwzr 44 T f-qP:rm (tga t 34 *0 7 	ti 

3. +Na. 31-rEF 4 f*--44 whrr -Err-Ettff 	t? 

drIt- t (2) 

4. -C1317N 	L:rf-{-zru 	 51o1 t? 

drit- 18 

5. 3-7ff-1T 71lfiTT1 4 3triTt7 3TT*TiljT 	* Whit *T 971 Wd1-171 

	 ftzT7 	 aTT*ITTI 

6. tir5ti+4 q11-(M.  ‘31 ci 4) 11  fw-44 -C1 31TER TA* +Na3417F 	tlt t6c1 t? 

3117- :(6) 

(2 3TF) 

1. d 	4 4 sq4 C11Tr7 	.1).,41oct) Clnr *? 	 

	• 	Na+ 	3fr{ "C131-(zr91.-1 31-jzif-{-Err4 	chRut 

2. -crrtM ilsc-2116c1 7-44 ft-ffzti 4 fawair 4,),=4(cia, qz4 6lnr *? 

	 tinl +H 3TRF 151 tdI *1 p:Cr-d f-47. 	T51 6lntTI  

3. 311q.1 	ifT1* WdtzT fq-MTF rl fazp 	kpida, 514 ti TE4? 

3117- 3-111TrffW 7KITT 	31-q7-2T1 aQTr 	-17:1 fa -Oziff fa, g 410,4)01 'TOM cbt 	qz1-1r*3T H 

t.) T-4F 	T-24-r9. 	Trra -wT 	*1 

4. ti64411,71131T4zT cgi-1 l-Idf *? 

	• 	k16(-14.1 s51 31-14zT 	TR-17rup11. * 	v,cr, 	 ,4-14( tI 

5. FriHicirig4 394 4 f+---4-4 3TT4ET 3-1TFRM 	*? 

(i) 02 	(ii) N2 	(iii) 02 	(iv) H2 
\3- i (I) CI — CI (T 3n4q) 	(ii) :NEN: (fi-3TMET) 	(iii) 0=0 ( —3INZT) 

(iv) H— H (vbri 31-r4tT) 

*Et iccillefi 1;rm (4/63* 

1. 3Trq MgC12 	 0,41{944T 	+I ch ? 

	

q1q4 TRT411 	41IK44k-1 44 chlkI # 2 --4-11'9 	zlfc zi6 	r(-1 	dT a1 	3-cfq 	r fi3t1 

c•IcK-F-1,4) fa-iii 2,8 Mi-d 	c1cif *1 

Mg 	Mg2+  + 2e- 
/, g, 2 	2, g 

RT 	 3TrzR .ta-o.  10 iii t a-f1T 	TR +2 *-FaTrd t ator 3117R t alt 	+2Mg 

3TrzF f'r 

2[C1(g) + e 	C1-(g)] 

2C1(g) + 2e 	20-(g) 

• 4-1 ki4P-1 3TRF 	 aTrzri 4,4rAct lit A+ 	-11P1411-1 	MgC12 	ti 



Mg -I 2, 8. 7  	Mgt' 	 MgCI,(s) 
2. 8, 2 	Cl 

\ 	2, 8, 7 

2. L&l octi F.Richr TR-rrul k.k94.11 11 	31)1 Vct) 	clot Y kkiebr 1RIT9 k-Rseif 8 	: I 	mcbR r 3r4tri 

•7:1 zerr-  TT 7 fu4 	 3TfitffrI -AM 

\JTN- X=1.142,8,1 	Y=8-42,6 

X=Na 	 Y=0 

3TrzifiT 31-r4q-ff 

Na .7"----  

	

2, 8, 1 (g) 	Co`  	2\41-'-(g) -,-- (32-,-(g) 
2, 6 (g) 	" 2,$ 	2.8 

Na  
(g) 	7 

	

2
. 
 8. 1 .- 	--'. 	 t -,______ _____-- Na,0(s) 

aTT44 -33RFiT 

irr-Trw •wr 	 Na20 

3. 02, HC1, C12 -74 N2 aircl-HT 

• • 	 • • 	41I • 

: :0 =0: 0" 0.  

• . 

	

H CD Cl : 	--Cl: 

	

. • 	• . 
• • 41. 	 • • 	• • 

: Cl CD Cl : 	: - C1 : 

.. 

N N 

 

•• 
N N 

 

4. Na20,CaC12 	3f Mg0   4-drqi 

Na -- 
2, 8, I(g)  

Na 
8 1 (g) 2, ,  

0' 	 2Na-(g) 02--(g) 
2, 6 (g)  2, 8 	2, 8 

Na,0(s) 

(g) 

Ca (g)" 	
2, 6, 7 

 
2, 8, 8, 2 -*P 	CI (8) 

2, 6, 7 

M8 (8) + 0  (g)  

Ca2 '(g) 2C1-(g) 
2, 8, 8 	1 2, 8, 8 

CaC1, (s) 

rv182-(8) 03-(8) 
2,8 	2,8 

1 
M.80 (s) 



8 3-1 &et , 41-1?" 311h et clul 

+I 	qa-S: 

31VW cl6 (1q121` 	ut-1 °tett< fete-i..-t 	(H+) 	t 4-ra c15 VW! 	 CI 	gat 4 (OH-) 
	 4c1 

3T 

Urqa 

eirpit Vt&ittc/) 

	

O'M 	 cPtqt 

	

-UT Z 	Ti1.21 tiara( 'TT Cdi 3R4fef 61- 

*cllq chs>cll 

aclo-t wit-a 7n.  oid wr-g-ff 

euet Icy 	T141-07-  ci,zott 

3-tdet 	WM-  97-41131-  TR-  cpdi &rittel 	(Ca e I 

34l6,eul HC1, HNO3,H2CO3 	 Jqt-boic NaOH, KOH, NH4OH 

.1-q3ctcp cpe qqtalcg utl Lich 3/vdter aireet.ft 3-at pe 4ittg, girergial 3ietdi-3-tetot  	t 

x!-iccrcljt 	 ;fir 	 tar 

... 

amitzt TkaT folii 4 iTt 'it cidttl 	-d49' 14 it UTtrzT f4ffzrff 4 iTr 

Tff l'IRT TVir viol 

"tTT Titff 7r4t tgiTtfiati tri Ckt 

ti's *a c11(4 Ilk .11 i,i1 

31-J&- 	cgut: Cgt..0 3-TPf n-qi-ert 	ail 01,4 3T-f& 

ru<ret gitzi0-  aid-et 

 

tii*rict) 	 1.ttich114 	 zrzW (f 	etfxi-f lt) 

(3-TrzTA7 	c i wiclt t.tfeicr, 	 

    

    

O vg 	et aft z TELW 3T1 

    

Sic- 3-T3W lige/ 3-1-aW 

 

3rdW1' c1)1 vtef1elfc1etetat 4 of 
	

3rT-dWt cal titeuel 	 retiLitat 

qei 3-tchet cP6eticit g.  do 15 
	

31d-C1 cP6eticit I LM-inch 3rd gclei 

3icfet cep( ra4:1-  74-tt ci,e6 [1(40-1 	I 3r3W ctein,  {sal chi 	3reft1z.  6/c1f / 

HNO3(aq) -->....H+(aq)  + NO3-  (aq) 
	

HF(aq) H H+(aq) + F-(aq) 

O 3Taw e Eng 	TIM /43eit: 31-dW + EITa ceictut + 61 	xiutat Jlzt do t5ut: Zn + H2SO4--> ZnSO4 

+ H2 t 

o ul 	Errg (=Pm 4e-  3i1 	 Tan 	 errg cmci 	 3-td-et 4 etci vt  

utet + 	 £U 6tisiuto-t ct,tgroid + 3-btcit --> etciut + utet + caret stoc3-iictut{ss 

	 Na 2CO3(s) + 2HCI(aq) 	2NaCI(aq) + H20(I) + CO2(g)t 

o uPag.  WI" Eng a1 3tecttii*s 	& /4eu: erg 	3-ticuits + sid-et 	etctut + (net 

34t5,eut: CuO(s) + 2HCI(aq) --> CuCl2(aq) + H20(I) 

O 31aW 457 4w-  (urzw) q5 Tan 	341e-ficact)Vit 12-77/T . atd-et + &-tt ---> ()twit + tn-74t 

O (Act 61i-sictetIPcI) aidet 	Jim 	t ctt d1 ,z-the-td-t 61r)&ctutiss cat art thT Tj'r 3ist 

61g 	ctetiPcP 3-lcte-t 	3-td-efiet uur ottelq 	-u 1I 	c-P2 341dialchiul 	I (5e-lcl 

qPuttdi t-ct,e2,1 etctut 	ra41.  cat 01&7t 61c11 ill 3g16 01: HCI(aq) 	+ 	NaOH(aq) -› 

NaCI (aq) 	 H20(I) 



Pch 3id-et 	 61{3.;:z 	 elckt ctet VC'S 	viet 

O WWI 3th SciW 4117 

liclel UR' 	 41TZ 

$-ITT trrat 4 yrita7-17 	61ct) 	 g--qW &TR 	OH-att eto  

3a,L 	 atielat (OH") 	 31D-A5-27T c-tpci .  OH atteto 	 

KOH -- K+  (m-gtzt.) + OH-  (m----A-4) 	NH3(g) + H20(1)4-4 NH4+  ( --dt-a)+ 01-1-  ( cizt) 

O 4-1-r-zw cta2 	Tan.  [4341 : dql6,Lut: Zn(s) + 2Na0H(aq) -> Na2Zn02(aq) + H2(g) 

• ur-i-  (41-r-i-w) et areng 	 Tan-  ea: dq16tut: Ca(OH)2(aq) + CO2(g) -> CaCO3(s) + 
H20(I) 

O urd et 3TgWt. 	win-  41: dq16'eut: HCI(aq) + KOH(aq) -KCI(aq) + H20(I) 

dquitot ietet6-1 	H 4-  (fir) 3& OH (utcrflet)3u--4-qt c-prt ,e-tiqc-tt uct) ,e-td-tt,t cft /0'71:-Fo-  [H+] 
= [OH-] 

Ji 	el etelG1 	H+ 4c4 f i-tcb 	;104- 	 IISZ-tr&U 31wect-27-  gleletq 

[H+]>[OH-] 

uulta t4etecot-  utea< fetei.-t 4 OH-3-ttet.-t 4c- 1 g 	 &-mftzt-  tetet,t1 4 [OH-  ]> [1-141 
pH adz .3,61.101 .116c1:1: pH 61,52(401 ailetat ttl.qc-tt cht olcIDIUccP C-Igolutcl,  g I 	 pH=-log [H+] 

O pH 	pH 4cktiGtt 0 Z 14 ctcP duct/ Tt ucpc-te t ot-tc atquH 7 pH dqttitt, 7 	3-td-ef 

3-N 7 v-4-  ,t)tu 	 cyttc-tt 	317c- : o/ 	IN) clOcit 	(1/ 	otictt t 

pH I 4 	 7 	1 -1  10 11 12 

.4 01 t -4 zmAlzreir 	 ,4441 	anv7M-zrrn 
1I3 14 

etclur : etctul 	 3tettctt 3101 4013ite.101 3-f1 OH- 	3iettczt ato-et 4Eut 311 	1 Z4-  cloi 

eisiPtcP g etctut dt ,z-11.-act,eut cP1 31fsrl27T cpt do-ttq (rET-41- 	3iettctt) 8: d4t6ut 	 

NaOH (41cr ) + HC1 (3id-ei ) 	NaC1 	 + H2O ((Act) 

.e-t1cittG4 to{ t 3tteliolft-et utloi Wel 	 ,e-ast 	tits/ 111 tetu-c 3-ittp 4ft-a-  iv 
qt,35 

T7,13 iildfLGA tzq 	i atratur 14.4 vu.-1` cud etclut 

ri!fq 	of 

I 	• 	0 

ra- 	, 
(f1,1,01,g- 

chIct  clpfkletctt arc ciTe€.14,t 
cpt4TQc (NaHCO3) c0i6ii, 	6 

Na2CO3. 10H20 CaSO4. 1/2H20 
attct-tlIct et-tuc's 
CaOCl2  

q17y 	t:-*:r•TL--F.5 

74# 	tollf% 

*Vt.??.tet,kt-  cptct 	6 • gil t 	6tc,&ut6-t- 

(CaSO4.2H2o) 
*Tar /GI t 

Ca(OH)2 (CaCO3) %at/ -q-cetz cp16t 	(NaHCO3) 
*rt-r-Ot (H20) •GteftcP(1.-t-  14etelatkiq • cret 	Cl 2  

NaCI letetat) 

fiatdinett (NH3) 
•NaCI(aq) + CO2(g) + o2NaHCO3 --> • CaSn 2H n •Ca(OH)2 + Cl2 
NH3(g) + H20(I) - Na2CO3  + H2O + CO2  -)CaSO4.1/2H20 + -->Ca0C12  + H2O 
NaHCO3(s)4. + • Na2CO3  + 10H20 -> 3/2 H2O 
NH4CI(aq) Na2CO3.10H20 

7,!r,qtrq! • ct3t.9 	silt/ 	itqtarT • IL& clpti-dcipTthe,T, • et 	alit aztg-ed Ocptist-  3-Ettar 

W1V- fettut- ik*ff 
• Z1WDT qt,35 	(tiMetckt cl,tolut stel zr-qt-4 

(Act cnictroid autur 	1. .:,ifut 4041-ard 	19ct • j lat 	 ctO 

ttcPcP uttrg cnt Welturt uttcil 	/ '&1(16 	tcct,  zr-q-  f it fk-z1 



• trt-4tct Trr-e 
cpcs-i“tt 	 1"a4- 
•Fri zirP-re 	z71- rff 
eS.  tvi 

•creild,nt4 	 

f&-TI 

•-aaraftc-T aalui 
12cP atIcttacPtut 

3I-WW4W 
vs-qd.  

uccf 	i 14eteiGt 	pH nett p0H cipt 	f skit / pH + pOH = 14 utct8iVizz,  ve-tc&tct)/ pH 

cl3tolut 

  

2 .1 7 10 12 13 14 0 

 

        

pH 	 olIctot 	of cu1. 37S15:41 	rap 4 pH 	ii. 3-1 	et clod iii..rtteit at pH 

iv. Et trio ci4 	 v. ott ,tqa 	use c6l Ta Z-/T 	vi. 

cd &-ra 

3.11-FES i;Ra- 	1 Mark 

1. im bate 	Gtidi fm-utt f 	zld fkgur tPuct 3ictet art-qq g / 

3-td-et (b) 	H8Pch 3ichet 

Jr,:i (a) &-ttcPt 	 (b) 	cft 

2. IN) 3-tctet 	Ltqlet X r Tire/ 12-7/1" c-1) z 	Ucp cJ 	qaticit 	(Jig IN) Ocft gedil 	f t-i 

t dttc (UV eats; 	 (IN etk 	urn 	t X  	crett 8-? 

Jrit: Tr6 12c/D Eng Flab titiM 

3. lich ateet Uch qqtet Z 	?VW t 5 Tt clactl CO2 J1ti qattat 	Z 	12.-Tfa.  ctet g? 

drit: et5 ZIT ifl tun eug cPtcstr.ic TIT 6t,sluto-t ct)tq 	t ticpc-it t- 

4.14-Jur 	tetu- 	3-ttit) 	cpt 	ztr Tie 	 

Ca SO4.H20 or CaSO4.1/2H20 

CaSO4.Y2H20 

5. 4ft 	Ta 	tdt z ctett wen ,t tat 8-  I 

(a) cu8Rcp 3t ,tel 

(c) udllect,  atd-ci 

drill: (b)tpacpWcp 3i des 

6. tn.-4i- 	 fe-doiat cpt douq.-1 

(a) ce4 ve-i ,eseu 	W3ite/01 	 (b) q,l tivuett 	4 OH-  3-tt gat 

(C)H + 3-itelai 	OH3-itelol ctVisH d211 4 

„int: (c) H+3i1e1ot 	OHThitelat cHlet ,e •e.-iseit 4 

7. tkaur 34: zt q)1.-/ 	 vi8( 	cit ut 	f'ff.4 cPccit duel 6t 

(b)3-tdineu 

(d) 	 gel V{38 

(b)1.1tich 	ch 3i dc>t 

(d) 	3-tdez 

(a) -cot ra-4:t 

(c) Tar q.-it 

(MC (d) ,e-tif?)etcii cretivsr 

8. 4itur ti161 1T 	 Gilds 

drit: tineldt 61,51tYtat cptcitalc 

9. 3-td-et 	(ter/et i"caietat t f 	i titetat Et-dr g el6 t ,esticit 

(a) 3-q-dt H+3iletafat4-4'g/ 	 (b) 3 	OH-  3-ttetat aftqq g/ 



(C)a-- dtIletat 	EZ—<171W gitV 8-  I 	(d)3----dt glad.  H + 3/le/at 	 , 

arch: (a)a-qat H + 3-i1e1Gt 

10. (i) zlfedr 	 (ii) Errq- 	,:tuteAc) 	41-fu- 
ant: (i) NaHCO3 	 (ii) Na2CO3. 10H20 

11. trw cr 	'x' 	 t RIM 3i 	ITT 4,01 t 3-1-14-÷115 	t I Z1F 3114-4-11*5 1:1TA" # 	w{ id(444,4 

61.11c11 	 Pc emii     t   NaOH 	3ftritzrr chic), Mciul 	 tI 9WX1 

(A )chIclai (C)ci- '41"zr# 

(B) ii 	 (D)A-MciRtetd-t 

drii: (A )chpslo 

12. trw 	36*44fiaa-  t urn 1 	i c4 	 aricti-us *did! 	rtr--4t 	Era otititt I 3i1.1-4-fis w 7R 	tr 

PCO-14-1 	MIM 	2,cil t I ZiF 3114-4-11*5 NaOH   t I 	cicci t: 

(A) 	(c ) 4a4i"Dt 	eidt 

(B )4-icythi 	(D) 	  

drtt: (B)iirtbi 

13. tr tfitgai 	Pt'  	 31Tta" *1" 0.  31F A" ER' 3iTLr Wzir tif07 	? 

(A )LTW Liii_goic4) Ttratl.  ellei #1.  W. 	7rtl1r 

(B)  	rr-414 f#21Tj 341-7 	 txr Tr et .A141,41 I 

(c)rf-{uw4t 	uratl-  ale) tir 	.A14dii 

(D)Litigriell 	trati 410) tar W" 	.A14)4111 

drtt: (A )trT   #1. 	FI. Tti7T1.  I 

iccii 2 Marks 

1. %a') 4M-  RIc dui 7:1747 cipt pct HC1 	i-td-ticPc gt 31/ 	 ct cctt2 'e6cit t? 

drit: et6 W:rft HCI (32?i of H+(aq)3iteto 	 e46 	3i,freaq g/ 

2. CaSO4cPI L'CP 3-tdet 	uri-  4 3191&-e-Tr 	act( qattett Littat 	/:-Z/T nctct 310.et 

Uri" Le6r4t6tI 

snit: 3icket H2SO4 (3id-elle/ ?0-0' 	$042-c-/-5Hut) 

UMW 

 

Cu(OH)2 (biz ti-ez 3Tff-  Cu' cPuut) 

3. 4-Wur 	ic" --?-it 817 41-  dtiellof c/D1 qc-itc,e1. i 

dui: 1- c 	Liqint 	 72-sq-d- 

2- 4-rear qtde,,e (uneidt 	 citcz 	dHcPci, uth-g 	Di c) 

3-  tilst 3-/cfcrt 3-tiol VIM.  4/ 

4. tetH-d'e 	"rtft 	cpieett 	d 	4/ 01 	L7 I 

Jrtt: 1. Prietlai 3-tlt ede 	tkedut 	f'aet siel 

2. 1--qrit 	 Loa ca Uct6 f4W41 q—qT4 	1:&21 

3. Loa aard affe 	 tiuttcicq P8atic,0-1 Tql-4 N-et 

5. [4iuto ctett 	uitetct vu-  x -  c61 qfkr 	cea[401 	ctell 

dru: I4,Nfo 	 idt fkcptet cp ,e da 	 cnri 	t cetlf4ot 	 WrCe- 

tOT 	 diet( t t e/6 	 3-/lctdictet1Ur,z.., Ca0C12 61/dicl) ,Ltitelat g/ 

6. 	4-10-1:0Act,  .3TFR 	HIT 	tl ct4d)?ciarbiu1 	T4Tt pH rii" ITT 73.11"d 6 dll ? 
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Jut. 74 40-LoRch 31F-a 	gf 	 311 t-Ht 14(,N0-1 J1A   sitar 
64.1 	(.1 Tir 

 * C'1 	 rm:fiul•   qer chi 	3yti 	5 	 H+3T1717 

*clCt4 0. 	tj 
3i77 Hor .10.) t 	w41.-7 pH 	off 

3ccli 4 Marks 

1. aredr oast ctotto2 e f&-et 3iTqfeich 	 eitcftdit $t Re Mt dc-iscra eve-tteAcn ttelict.vitt e diqg 
Tirgz-  q&,ece 	 cpZ 

<nit. 	sI ucn ftuetat 	61* 2vict chtcl 	(NaHCO3) g/4-Wututxgr 	tiell ttt 
9,11)(ci g/ 

eestVitET r 	W#3.T/Welc13 (cPrr-1/ 

• cbreet4di cl)/(siroid (CaCO3) tett rucer7 

• olei 	 (t-tic NaCI /- ete-tct) 
• start 0-tut (NH 3 ) 

ttIect u5 at rett rtearz e dot otdi 	erqW stealict-tu,s uttct 	e i CaCO3(s) --)Ca0(s) 

+ CO2(g)t 

d 52'01410'M r/r4t (NaCI zc ra-t at  Tiqvt-  (leo-0 (16 	 ell 

diet/ i e Taw- 	rattuf -za-  ouctt t i 	NaCI(aq) + CO2(g) + NH3(g) + H20(I) -4NaHCO3(s)4,  
+ NH4CI(aq) 

2. 4Wor titst Silt treat-  tildSt 	cart 	at T-drelck-,  11c e NRItrear toast crett qt-ig fb-zu 
oast 8? 

duct: tPeor (W38t (tine-/Jt 6/$g2E3i0--T thlotio-lE urceft Cittg- 	Pisivt) Tqroi 	fait- it/w4 
dioiccptoi IR-  4W-or taw 	wr-4 stibitcrats ikcPetd-te 	 WTRW Sto3ilcrtil{56 3-11C/ 

JO/ 4 	8- 
eedr tast dldt cp,e t-al3ebit cniestTaid etoucti 	tic.pc t-ctiq ci3c/c 6lcu g/ 	-1 	Ofejt ti 51 
dtiet at 3-lcM T 	 r ett..38t 	wra std i 	tat 	CitdRci3 u 	ti2l 'sudt cptql,ic 

t-utu t 	few dtictal dqltRoachtul Cht 4c-it 	4fear qtdst 	v-eztar Zt c4ct) 
rt-i ct 014-  3itZ tf/ 	4/ WA- 	q-gt g/ 

3. cettt- t awn -dfiw -T tat-ttet 	t#x ccett 	zr6 	gat/en oust 	t;ticpl RWIft tidiu ctelt 
titcalre ell Mdt t 

drit.tetive-ct 3TITUtft?-{7 itti/eAch 44 cbreelelei 	a,a8Lo 	c 2cas04.H2oza CaSO4. 1/2 H2O 
Gud-tcp ttitetat tr 

uevt (CaSO4.2H20) 3th-  tewe-ct awl) tft-E (CaSO4. 1/2H20) at weft& 	cellWct riT07 	3 Sit - 
c$l cpet dysett ft . /um /1-,e-tdt wt 100°C (373 K) cuct TR- 	cud/ gat c/6 	ellwa tom}  er 
ecn iteRriT Ult 4cti ft/ 

CaSO4.2H20 	-) CaSO4.1/2H20 + 3/2H20 
w-tdt 	 lell,d-dt atich tit-ft 

4. toast 	I 	tetitit 	N43-ttutetct,  tild-e. 3-at di ut cp̀t tea gat* 	*t-L f rr e 

Wet t-teact.ot f&-uT/ 

ant: aritztw ware :mar (m35,1610'1[4 	fo-.4 3iffteict) eitdi 	 i fir as Ca(OH)2  

iictetiaat d/t-t Cl2  

V-4571 Vq-st W3frl" SFr 	Gtr, Wettetd-t ets latitss, ctet 	,11 11 I ctcH 	stet (ttd / 4 
Efl-t-eftt 	3-itag- 3-at d-,,tt 3-6-at occtc.aa.-t e erra Z4-  1 	fiat 	dart e 

	,:eat4d/ toast ciatct/ g 71.  Wat at  ucp1 t t Qua'. gi 

Ca(OH)2  + 	 Ca0C12  + 	H2O 

SFr Vtt 	cret 	 

ti 	6 Marks 

1. (1) 4rWar tasi crea ? 	ttztrztF 	I 	(ii) el6 area WP_T (5tu c1 	Dia e? 
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(iii) qttltut tilst? dttel 

Jrzi. (i) er14 valstwq-7-1-; e g-m-re 	Trezturir .11m t 4k.0-1 tVi ?4-  ti tw‹crt e 

clat8& Erie 	avet erg zl wrte-  Tick 	gr 

err -4-q zit-sr uwttitelot tinetet ct,Pgr.it acptaco4c Na2CO3.10H20 

(ii) ET14 *as/ yeitc-cl sat attt fW)Ict 	3w/4 V et sitcaeict. 	 4.1ttar tilst 

qq74 	fez 	city 47-an- 	 61* &0101 ciptetrold 	atit UR-  ar<et rtwr-0-  TR- 

ti Seidl chUctc c VITZT 61Mt 311e /4-,e ra-42- 	glgu a>t-deaTct 	wct cnta t 

2NaHCO3-4 Na2CO3  + H2O + CO2 

Na2CO3+ 	10H20 —4 	Na2CO3.10H20 
tt2lsum cptqloic 	 Ezt-Q-4-1-Er 

(iii) 1. Zff cl)adcl,  taSI, chIrt, WV.utjst, crl 	qv( 3th-  chicqui 31F/tur 4 	.1 t VzTher ftztl- 

ixtat t 

2. We ca mit ct,oltat eer4 	 
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• .ffit/-r aft-3 3TFOr flDlql 7rffrt fff# foil t1-41 t .3-{for 0,6c) g, 	Parr 	Nitw Trft-tri 
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Tr '<Or— T.416 	 31f47 '<Or — 

cRa-  (1 3T) 

W.1. P-ri itur 	tkci tGT Er3 itMcg l 	cb 431 1"7 

(a) 7zr   >iturcm 	 (b) 74 m`'t     < idoarcm 

(c) 	mbt -Tr. 	= ft3Ri-rcr9. 	 (d) 	-1g1 	it3QTrcr9. 	t 

.5cH—(c) uzr 	q 	=1twrcrff 

Vf4 	 1-r 	 
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10 Eld 311-- 

1174 RS: 
tR (-ph) cno] 	Trr f 	qci coidi t 

	

4a. 	zfr 	31-f4T .4(4 	q% 	f4-Ertr-d-  ftur A ct-, v ql Trgia 
cr-, 	cr1+11 ,10 	 #1 
arit-pki 	:4% rff 	itur3A 3r-d-9-31-a-4 L0411u' 	qei cink) t *fl ft-PA-ft A 4% 
.3\9 ftur A Nflct,-) 	 ffur A (lin qc,i \AIN' t 	31Rfrd-u AI M c116d1c) * 
	 :4%3tt cftR-r9r4T21r A .6.) ZIT 4Q i 31-4R--QTr 4 44-6-A 	F4-N-  cm.) 4 q--qTh- 

	

:(Nq Fr 	 lirtf t I 

*0+1 :7% wr 	 c414-11.-i 74 	Ti tr1-11-hef 	t I SI 41171(4) kg ms-1 	t 

p = my 
ErEfur 4a- 	t-47rr 4% 4 4D m-r f1T (Mcll t I 

Er419- 	.g-wrif4u4 	 arch ct)Nr4) : 1. flc16 A ffi-T9It 	 114,q1 

ixutiq :7% r2t 	evicict wrzi cm.)(41e) wci t u 	c>;cl # 

7ict, 	dih)citc wrifiq 	gio ct, c) t I giGi 	r SI iii-Acp Nm-2  ti 

91-ict) Lutcoqf (Pa) E 9  	t 

	

afk 	611-4 ii4Er :411 Auffq 	fl411141c11 6)cli 	: q/ti= Vuriq /4141Pci 

TR c 4waICI :1.ci 	 fir 3r4PAT 4nArf 171M—ei t I 
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A. 3 q4-a-ii-Ai-aci *ci-)i.tuf 1dI 	 ) aiTtf TO 331# ctieii Tef1 TIMR-E97-err 	erg 

S.chSt itqcil 
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Cf. 4aTi 68N 14),441 	chi4 ct c1l t3n-T .3TO 1.7 ms-2 Tcc1iui 30-10-0-1 cmci t" ck-c 	,c4id-1101 

t'ricri 

\ITN: 	 ittzr 	 : F = ma 68 N =m x 1.7 ms-2 , 	m = 68 N /1.7 ms-2 = 

40kg 

.. 5 1:1147 	aT#Tftzfl islcIl$V I 

	• 	ErEfur 	(I) ErTtErr 	 Tad-) 71. iiqq cmoi ti(ii)  	‘t-1 c-15 	ZTTF 	1:R4 

c 	 •-4-111cf 116-1). 	trit7 	.q-9-fq \A1) to:14w el- 

cokul •q--0 wit 	0,u-n 	7cr 	.71-th t(ii)qqui \TO 	c,1 

t 1 

tIticcl .11 W13W (4/6 3iV ) 

7.1 	r r cm! 3TfAl;f71- ? T41MT SI HI Ac1-1 elcf1V Ichql ZIT aitU 31 -MT  

z4R 5 kg ,..41,-11,-Iqr--4t 	10 10 ms-1 	eTet t 	.3\9 	 4-zrr 

5 II? 

\J-k- : +I 	0-1 Mc wr *1. 1 (p) 	 qapivr (m) 3ft7 trr (v) 
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M-9-rs-r i t ti4xlr * I TO cr‘,cici   t1 

3Tit 	icciNi WM (1 marks) 

A-R-d 	p-zpw 	well A--ot coDzi 	col-r 

(a) LPG 	 (b) ftegt 	c c 	 (c) ml-zraT 	 (d) 

kik-K (a) LPG 

v.2. 49 A ti ciThi 31-67 *? 

(a) 11414-1 	(b) vicf ft-ty 	 (c) zte1I 	 (d) CNG 

sic1 	(b) vic4 f47 

T3. th vi f 5 T 3Tff9 r13.7 til c 	f cb) 	 TIT t? 

(a) LPG 	 (b)  	 (c) CNG 	 (d) 

‘3-c-p4 (b) 	 

A.4. 	ittp 	ii1 A v-<--dth *? 

(a) wtzr 3,1 /4311 	(b) vier 	 (c) rl.q9 	vi 	 (d) T{41 

	• 	(d) Alft 
cr.,)cm 	 tfucipd cildr 	 t? 

(a) -11c.tt tqa. 	(b) 	 , )Q•f 	 (c) qgui 	 (d) Tit 

	• 	(c) 	ul 

C1.6.11111c614  	Ti TT crea t I 

3-t1pf 	*iii-r :A4   (iii 61a,si-f) 	31-f4Ri T1 Theicm. lcp 
3TdaTT-Tu 11-r31 9rPrT 	filiftfr (mc) 	th\rif Ttr 	* I us ,;rf -trr fir sc•cn ErTgrrupl 
3TFR--1 Thcict)l-Tr-tt urTiTrol 	 fir cr)c.1- t NIT 1 -1-11 6-mf Tqff rat t 9TR-4-4 
of 7r crselldl t 

 	t 	c4-1 (6) 	31.Tt t :.)ftR 7 4) 	cpf fd.9.1.W 	cl 	I t 471 	34 3117 ci-,4 I ,414141c) t? 

	

x-Z 	'Th'1 	\3 0-1 --f 	r t 3ftT 	tr -4Trwr fd9rz 	t— *,z-r 	Tr 3f#';111! Tr g t 

	

ci ‘311 /4/1i 3M.R. 7#.4-1 * I 6vii cclef lcr 'tnq 	.<,,4 T1 u1ci 	 

W.8 vncl I 71-1 4E171 	 crTtTr     # lAcb`lo  	 *I f4,c 1-fr 

-HP,414  	 4174tR Iz wet f+-71T 
‘3x-1•1 	 m-rTmY 	9TF4- Rr ittpAzt--11 	 ciA4 TzTr 	TA-RaTr   Ift 

	

ET9Trit wrr9)- ITT& t1 	31—dT4T, 	Till"11 	-rf 91Prizi c1,-ci 	11) 31.7.T R4-d-3 t 

A.9 	 t,.311 	 t: 	tr-q9, urcitzr 	 :4711-4 6wit, -ffrPitfizi 

31v1 , vier 1U, 	 'vii m- -177-6-r 
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Tf4- rtzr ,3-)1 /4mf 

-4-419R clzlr t? 

\ix-1'f141TR rtitft 3417 ul-q314 A GI 	-14 Old! (171 ch I:MO *1 Z* acs' cmc.pt, TN 31 1>z, 3t1-4)-ffr- 
3111-kt, ,Glq, 7W-41, vt 	iii 1IPT 3111k wrfim t 

scati wm* ( 2 marks) 

9-.1.1 /43,A1 	 aNtwTriftzt 	41T.4 3t-d7 61c1IVI 

\i'cl,f : 	•-lcnctrOing ti  3m--41m-- uftzr tt ct 

,,,if Tft-d-1, cif fl4141 3T-114 	3Tq7 f -9--ef 7 	3)1 /43-1 	,ti d l' -9-wr TR crztrr ct,r 	t 721-1 cl 
g9":"Eg Th°1 7f 7-i-Wei t, Th-t -tclicfrollo ,3,,,li uld TiTrzi 3r-q-14* 3fq7 .1'' \ 3 c-L-I --f -id) .1 -zrr 7-r •-icncii, 
ct, (.) 	t 	I  \i•-4 31-TirT7ufr4 owit till Ui6cl t I 

vIct, 44ff, TO TT WNW, 71111-4 'HIP cI41, -1zr-6-r, 1---F, tt-- F, 	•-r 3117 uric 	,6 
3uf4 ,iiri "4 IVITTS` 311.f 

V.2 k37wi 	LIN 44-1 	71̀7 1-11•04Rct) adt ~f 31 	Tic 

\31V 

turf 	14144 	cr, gild kwf 	itR 11114-4 	cr) ti cl 

Owl 	t •<A cl 	\ 5, ‘.11 	* 	ch D-I cl) 	d cbc,ii t I 07 vii 	t ti)cl VI 79THETFur 5 NI or" 41 	'I 
‘341'<ul—t1 't ‘1,7u1 	,Tilp l t Owii,,ITT#4 \3.)vl 

I-4) 	u-114 t, 	1 /43wri 	1-114 	ct) 	,?..1 d 	ct)6ell g I 
,4U-1 	.4.)k311 ,Tfk44 ,3,,rif 't.T9- .3q1 ,4.1— 	givi 	,,iiq 	iii\-r I 

	 4 514 41(4 \371 /41-11 +1cOt 	IfrE 	f 	i 4wrTuri 1 qcti\ 

•-ict)d 	*Nu! :1) 1 /43wil 	14)0. 410 4 7itliTh. 14--4R1 	31f'd-flfR-ur 

2) thuff 	Trtrr 3117 3TrEr 	tr-or 3tR1 3) 3T- I   owti t1-9- T 4-4-4 Tp:11 4) 

\t>vif   Titt, 	 447, 	r)-Tr >1 f 	I 5) 1 /431 \Ai z -37-F-er-T Tht 

311 	3474).)1 	U'r 3.17-44 

trIt icti 11.1 .crm ( 4/6 marks) 

A.1. .4,,,-11* 	Tri 	 -r4T fir qc-fiv 

\J-th .11aR411q   gm 614 .q-1-4r 	FRI aTh-filza q)-1) t I 

WT: 1) 41c11 1-f *1-91 A 7T tt E-4- 14 0.41 4.11•A 	f1 T 30-11U-1 it71   t 12) unclIvi tit 

	

7'i-d4ft IT@ 	311w61dr Iwgrzei: 1) 	 l£-91 	46-r 	vftzrr T ci 31t1- ill-Air Fatt 

t 71. 	1-NicNur 	crtrff TR-dtt 2)  	m`1 arrickiA Afifitff t 417 
7:t0d . `"r 7-r Tim—dr' 

9..2. (a) -rRmARE  	ErNritd cmlIV- -F 	(235) 	•-tAc61LE fa ci•-f r ErPurni 'Tam 3111-1 .-zrr 

	 t I (b)7ftritr 	 -11-zitr1 qdivI-11Pcbrlg—owti 	m--T c ii qAcki t? 

3x-1,z (a) . ct,ITR-11-rui 	 EN1GH 	 9-1PfT-1 	ftEl--Cff 7 	3.).-11 	fir 611  
lacb`lo 	cn6k) t I 1 /4r1csf 'VW Ictc1 909., (zed-79. 235) z 	ART .161 +A A 

	t, 	Trg 9rfitT 	31-4 TINd- 	‘.711c-lf t I 	Lfft71 A 71-- f -7171 (235) MI 9TP1T 	tt 3r 1T41 
i;1 w1dl t 3118 	is,18--u-)t rff4ropt. 	9TR-*-1 	.Tcr >1 fati2cr 	 71`7 Tai 07\311 Ift dad tth 

	

tit Clitzfr 	cr3t.4 :1011ft 	 51c1 ff fT 31-41 Vftzili (235) 	7R1111:g3T1 i f 	elf d ct,<4 g I -16 
3TftifT 	A 	 1 f 1sVgaT 3r1WWzrr 	 

(b) --Ac614 	.34q1-4. 
1) TWIT( 	‘304^-f 	7E41 %37\sli A f 	th-T \ic41 ,-1 f 	74.1 	 *1 
2) •11Pc6)4 1 /43,,if 	w61\31 	LI-Itre6ILII 	 t I 
3) --ff 171 3rPrNT7311 .o-cr—Fir - * 	e1-14 	 11-4-r4 	T-R v0.1 F1 wgr zrk. 

*1 
1A,614 	  
-AcblLf kiwtt 	.ictligq 4 9-ficir47 f44),<.1 31 3-1%-z1zrit 31Gftte Zl 41 -g-co131--d-3 Oa * 
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13 4)14 

• c1)1 : krici f+7-1.1(as 1-47     # 	fas Glei 4 ft-vrr -A ,(21-ftrff 	di t 	cr>1 
't-1 44-11Rcl 6)c11 # I \34151 : 	-) 	;If4TfI 	I71fiftzt -(4q,-111 

m14= 	x 	-4- 	ra--f24-m- 

• ‘37vd: 4)14 ctro) Th`). 	1 /43wif u)6() # I 31‘Tli 'WT 411.14) 	# 

• •%a' CD: 4hi4 	 Tird7 (Nm) > 	lcil t I '7:1 	Tht 	 (J) qtf 4)0 t I lcn 
€1(4 Q14 11') 	ZIf4 f 	wM c 	 forr 4 lug 	F4--ffx-Rrd- 	t 	M gkif+-71-r Trzrr 

wrzi ,) qd Om *1 

• thin( 	 wig 
F47. 	 .7541-ZT 	 gcl)RI 	, 

'1"Rr arif 3.)%3-11", 	Z4M \3w11, 	9rPr- tzr  	Tzimarzi owl 

• 'III 	I4) 	 f 	ft A -R:r.-$t 	(Tric'd 6'),A1) 3T2T-q-r f 	C (R-21-f'd7 6,,-11)* 

cpkul m-rzi cm,) 	&-TA-d-r trt *16 Ns c 	zitftT owif co6dia *1 
(a) ‘37.41 : f+-t fd 4,1 	f'$-7114")-,4 oco 	SP-II-I 0)‘3-1 

1321-fd- 	co6dici1 gi 
owii, 	wrT---t f 	i4wTer — 

(i) f# 	41-n-  (W = mg) 	(ii) Txt T4 ft 4 	 (h) 

thvil PE (Ep), 	(W) 21-1 4;-c,4 (h) : Ep =Wxh= mgh 

(b) Ted-q- 	: f i Ns 4  	ct,kui wr-4 cm-) m'r 
4n,1N Ns m'r Trfo- 	 (KE)N-R- 	t — 

(i)   (m) (ii) 	T (017 K. E. = mv 2  

• ‘37‘y( \i1 /4.)41.-k-1Nu1 -cr-4 	 IN)     \y-_i 	qRcic4._1  „hr.) 	 

\1/4 -11-cHui 	 tZT 	§,c vlqf ATif'ci 	 ,AQ-1 	ittu1 	lirR4 

	

Af'd-7 \3,,,-11 4 LiRcif4d 	7rth *1 

• I 	*\lict)i 	m-rzi ci,o) 	.)1-1 	7-Aff4,1 -ci-R90m 

	(P) = f4)L1i TM (1)14 (w) / 	 Trza i-1 1-14 	7TfOTI WF SI 4-11 -)Ict) 	g I 

• a,wi i70T -WE Ri(gi-ci: 	 Mawr 	 \30-1-1 Ti 
TrWtt 	3N 9 ti 	faarczr -0-  •-ict,di 	sz.) 	-) •tr)14 	1-4 
flct)cll #. 

3ifa.  WEI icciN crm 13W 

fawFril l-zr.ff 

ft-zr-r 4 1q1 	7ffi 	 

(a) viEi 	M 	i     gl ftur 	A- 1 

(b) vpsi M 	c fdt col f4R--2Trurf Fotm ffur 

(c) -c17 33RY11)-ff si 	M felt-*R -PATcr9-  	 forr 

(d) \ykst 	 Trru clq w)-Err 0-1101 t 
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• (c) \TN 1ft 117 31-1-&iff iM f 	 4`1 ftur c Qii-svict o411 	I 

A.2 -ftM 	c4-1-1 	TERR-P-Ti'at 	-1 4-qact -q311 t: 

(a) c,1-) arrer 4144T   t I 

(b) Aacli*t 1124- 	31)- • sip m-`174 	# 	c,t) 	t 
(c) fi a -1 	-\,-fict)a R3)-F 	3117 q).-1)*  tr# €iiiiM cd4ii 7er t 

(d) 	c.t) aT1:41-  3-1-cr4 f 	•4-ar Q)cr), 	t 
-c-pc. (a) 	ci-) 	aR4I 	t 

51.3 	t) cite ch) 1:04-11f4d- f-A-7 I 

cilt ci6 	 wrTi 	 31-vq- 	# 1-11 
* I i 31-vq-  7rr (HP) = 746 cite (W) 

	 h 4)"-cq 	 Ep 	112  ‘T414.  'EH 1W-Tf'd 6')wf (MI -01112  

	 Ep 
vN — 

2 

7.5. V 4 1 	+11-04-11-1 m qc1-14-11.1 	cbr) Trfa7 6w11 Ek 	I zif4 2M ccz14-11-f chl 

\1191-1 	 er 	fd-- 	Tri=07  	tzfr? 
‘51-1 2Ek  

• ff7 	cp1 	\37,5-11 .pia-c-Acicro)t  	trfaqI 
‘31-1•4 dI\3 

icciaq 	( 2 3* 

M-14 	6?vli 7r-1 	)--) \3q1E0-11 	TIT2T alk-c4.11 	f 
.i-cp4 4714: f trff d41-)cllc4 NM T-Tr ftzrr 	 UM NM c6-1 ffur ft 
iii 	+i 	(f4i)* to-p-r,d 	GNIGN 6)cll t 13TP-Ifff 	= id X id (`1 f47rr 
fd-wrcr4 
	 :  	4[44 	 
	i: 	 aw-d-r cb) 6w-11 ci) 	cl g I .1- 1111 	c61 	-45T4 
1/43,\A1TTr fqufft-o- 	13i2Tfiq 	-ftft-ff 	= M MT:1 	14,  7t 
t 
\.31$‘0,1: 	(weight lifter) WI ouvi 	 

f.2 	ft- z  	tdiR-ect) 4q ,64-E1-1 	l3-4 -firtr 7r-t t I col 	-r tit 
-crt trWf - (a) 3-114-  \iw-11 	TIT2T (b) c 	1 TIT2T 

\i-c1 (a) f 	4q (b) LOIR-tco 4)- q 

Cf.3 (A)- ftfri. 	f4ftff ‘3,),-11 	 

(B). f f c614ft 	Tff4   6)‘3-1 c.(11 	t 
	• 	(a)N-1c0-  6,v11 (b) Tifd-7 ‘3',w1 

CE4 nay fiT17 \'-k4.71 # 0.) ilc) d)Q-11 b1-11-ck4 c6) 30 61-11*k; I 

	

‘3,vif 	a-119- 4R .T14171. 	 1-  5101) 

fatp .31Q-11 - el6 ittpj 	i},&l a crzA--er 	tI  
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4111.  icci 44 111F.  (4/634') 

t 	qu-H-11•1 z 1 	i Lc   	41 7) 5119RI. u 74 4u 	4-11q 	I 9-9Thc't 

Tr 31-511Th.  call 611? 

\i-CV 	 145 	1Tff7 6')\3-11 (KE), 	 (m), ti (u) 

1 
tii.=—M 2 . 

2 
	 Ps 4   (KE), qui 411-1 (m) , 	 (4u) 

1 
K. E.2 = 2m(4u)2  

16 
K. E.2 = —

2 
mug 

K. E.2 = 8mu2  
	3r1 r zr-v-ra 

K.E.1  , 
1 
—)mu

2 

	= 4. 	 
K. E.2 . 8mu2  

K.E.1 	1 

K. E.2 	16 

17.2 41-c)-  RTN' 	 t 	 \q16,<Lir 4If"I7 — 

(i) lict>m 	•fl,dRAct, ,3,,-11 	 (ii) 	RPci.) 
(iii)   	fd-7 3.Tif 	 (iv) zri-ftT 	tr f4-7- 	 4 

(v) UTEirzr 	ti NO-  67uif # 	 (vi) t4i" ‘31‘311 r ftfju thvii 
	 (i)  	 mcom 6,,,-11 	, i‘z-iiqfct-, .3.),-1 	v-<--dt I 
(ii) 41-c1-1 	 owil. v-<--d-tI 
(iii) fop   67,11 (.11 1'4-7 1 /43,,-11 4q-4----dt t 
(iv) 14-7 	 zifftT 	-ftsu owil 
(v) .4),11 
(vi) 4-11*51,1(4,1-1 

K.E 
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14 	at 	We/ jotf 

J1i544161crS : 

• — 14,41 774-  cl 	 cll 	Chliut 1:21TFIRT4 UM 4T-41.54 	37411.  c1i / 

• aril- UM" ft-ift 	 M`t dout cif MT WM. 	3ti\--f DT/ cuqd-wil c7 tialetat Zt fgaft ta0.-1610c 

(°F) 31erar fgaft tretiatt (°C) 312T4T caociat (K) at 711-qT (AM 	/ 

• at a awit-- ctoflet dwzt List,  ate e  	atit d,vtf 	ttt *tit 	ct•e6 et cwd wc4 

dget dt 	3iTdt / 3T-d: and izt dlot if MT Si oliAcrP eft 	 (J) ti 

• at( 	die ditqfPdtl' at (1ttctt Wrer g — 
C _ F-32  K — 273  

100 	180 	100 

• era 	it-ift Pis It obit std *met WR-  TaMt 311?2tT 	cl at atgl elctt 	ifq.  
dtichl art( q-OUT 	prat e 3MT-elT 	 Bette 4/-  ( olutea ,t3cett 	zI cot 4 

6t 	dxcl dAdit wamdt 8-I 

• ate e 61E42 8-- 1) alts 	dtetcn e Tct 2) 	citotiaT e Tct 

• / fe417 at e 177 (-14tef cslti 	 cigetat Tit cnetadch ch6c-/ 

• qa2T4145.- t 	tt fteiv a-1-r( re-? 4a ddietcle 8-, 34 cp8a 

• 3r-averr titIcick 

• Mrtz-  xecirr eiritar- fo-eft vqrat t1Wftrtz-  a,edir eirrear 	 duxi ( 	et 4) 

a wet 	1 kg qcadt./.1 Tr Mtt 1 K 	 3iTWetc13 	fanTrZ.  oledit ETTftaT (3TaT4T 

eaftliz d,cett) wr SI di/Act)  J kg-1  K-1  g/ 

• arat (Poi 117 7Toft rt4ret sztuRct eta 	 -rmret-  tiettat 	act) 	alit M.?" T 
31ctdc-3-teidt API( ctch we-tiPci talc? el 

• ...17 	d,,,tt.  ,p:xt cwialett fitg 	that cu tut   3i17 	ctch 	ci egt 	Wq 
rig) fis ciaa at anz t-teio-t 	t 2 utiu / 

s<L6tui - 	We MT St tiU 	 52:-tt e41.-gertg-  re. at tdidiCit 74-  V-11 

tiCP 1 /elrc (telt at sietot-aandi Eng e e (leg 3-1-dt 	fi t i vt 	uraft bid? g/ 
fgezrg tigi cid g/ 	 lid 	creld.t 	4a e 

	

ao-tai Qatetan e ti5/acti 	LTA ttdieGl wrt-  4 um` cptcl gi Tff-d- tx-gDife/di cat 

(-1 qt5t 	'ND 	 g / 	*gee wzr 4 qttfat 6 It (1-ff e get.t/ 	4 Le/ 	adi 
cl e  .tie 4 3d I4 	§e. 3frz 3-ae 33-0 	cPitut a t I 

• oak( Trfn 	41'44, 4144 IT 	- 

OWE/ e gait 	moil erg MT aaa).-t al ata) vu at i at 3Z ,udet.-1 	cwilet utttt 
T7r 45r dttu1ct it-ea .tictt r l actcPat 	urgic fwert vital 	cntol z actrpo-t u titf2a  

8.1cPt Melt 	(Afar 8-  3d? 31rz1tG t 	ikcPci (Cat / 



(*ID. 	 tuel .r,tet 	ti6 	arg   cp DLetiti 	z-z71-4 	cnet cittat 

eth-  3?-1-  ITT rilel Stela e I et/4 tIle1 car-1 	Pletiii 	3i-eliateP Stet 47-  ottt1 	1r5- 
3-7774/W qUit 	cieutt 	cnt 	e g 

31f4 	wIta-  (1 

C1-.1 .--U- trfagd- 	 # Pam-a 	cur ditellot ctou-arfft 	,2 ,1 	um-a g? 

C.,( 

2-. cuottut e Ta-  dAdtt 	 e it-FA gt dititt utectt 

	 J/kg 

v.3-. 25#1 	\Lich! tigi 	,,iittet Timct- 	6 	al e? 

Tr.4-. 0°C VT Zdt atu 	e 	 CPt Trf *tIc131 Mk( 

(a) TOR 	 (b) fortati 	(c) -gut 	Uet cieP eP ci4ettcl ert 6 oft / 
(d) (toel 	f4),e vt: 0°C -qv PH tntuott 

3M7- (c) 	 ,e2q 	lizttet<T1 ctct) cnie qqetiu 	gtalT I 

	 e rapvz-    e faftrEE-  d,cdtt e etdiaraT 4-171-41-  e-dls g aY4-  3it?- 

12C/Ptikefri 	4-/ 	q04,K/01 	scp*I 	 dill( 4 awn.  e die g aut 

(a) act 	ue/ftiketcit 	cum'? es-aft/ 	(b) 	 7:1 uelPilketdi e qc.t.tt 	svg-41.  daft 
(c) ctio2 	ticPAeldt 	3Treft 6-1-411 	(d) circi at uell)Aeot e gff-41.  4 tat 1.-tt 

d 

	 (b) 	 71 Lel 	eidt e 	at pot utait 

9-6. 20°c ct/t/ Ta 2 kg qceidito-t 	et 	 e 	A 3th- 20°C ct1 ,1 	CY--  gre. 	edc B 

te-tcnt qcelditai 1kg g, t-t"tct§ 	zur4   awtt 	qcite e du 

(afare A 4 B 	 (b)1/44 B A e (bop 

(c)ft-iit aft i4tIT 	.1 	(d),t6e1 A zt B e ctt,p, 14,t B vt A e civp 
(c)ft-ift &ft fOrr 	atel 

eiR 100°C artt ca taw 	oidi 	.11L, 	oticnt aut. 

(a) 	ciqetctt 	(b) (stow g 

(c) a-c-dr 	 (d)uti-lm-  4 4 cple 

3M7 (b)ctocit g 

a7-4. 	sc/, ' A, B aitz C 	 qcetdit.-t .  wt.  3tokitct sPcqfT: 

	

1 : 2 : 3 g, 	 dim 	dledit e 	t-  an.  4 eo- 	sl)di 6 	 

(a)A>B>C 	 (b)B>C>A 
(c)C>B>A 	 (d)A>C>B 
3MT- (a) A>B>C 

NEJ3rd• ftzi AIR ( 2 kw) 
cividwit 	tvi 4 rat 	dtietiot eted fOZ/T oft 	I g? 

3M7- 1. qui ik's 	utditat 	wit t.  qt1/41 cntctt g I 46 URT/& 4 3il 
alleftv 2ztet dtm 4 ..1•)ottl e 3ratitita. 	elcu 	3#2-  faZKid tit7IT 	ti.kivit tpq 

UtilPct 6 cit g/ 

2. va-  3t,tteceff 	3ti7 VET e 	rff 	Etchcil 
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v.2-. am:errPuck eq e 	 Joon w1   creil 5 ? 

3M7- i511.  Pis 	dt4 cntd betel Z31 37-1-45/ 3raTar 	ccPciciat 	&cucTg c/D1 ctt u 

Q6 at 	wret e 3TW:231T ttPcIdol 	tidiel t dud-laid-I- 	 ctiq a171t. 	 6 

djkl dlivi1 WU-air& g 

q.3-. tartlet vtitt c tr4e  	dct6tui 

3MT- avidic e 4--r4 4 	qtut 	cgul AFC dtleadi fir 011c11 I 

1. cf.; e qta .  4 <Ida gag we dctcPat 	ch6 (tCU 	.31I4   nutter 
qt-iit 	we 3q di f -ZIT Utcctt 	l actcpq 	didi lz rr aticit 	.cif 	actcpat 
situ a 6 ct) et-MT & (gide 8-  3 sett 71 ici3et omit 81 

2. cP-T4 	Piet/ ti 	titei stead 	 e.au 	covfq cn1 Preuti aY r 	5t cP6( dual 
3112 an T vie( sietd 	41-4 Wret cati 	lett a d 31r110-1cl,  slef t .7tiu 	yeiS 

3/to/flat Mit t 	detiti 	uttat t 

fafk-Ez-  ‘3,Adit aritar t vitirrita- 	 **Le-P1 Si dilcP 	L?  

3M7- f ttVref 	l WeriZr 3iodtc effitar dAdil et 4-6 diM (met 4) t 	caret 	1 

kg qcgottot zsr irri 1 K 	8q 3iTae etch t Werre 35tgrr errftur (3i2MT 	 ,hceit) W1- 

SI duxcp J kg -i• K-1  8- / 

tit ,5 cc-1 	'ZIF (4/6 3*) 

fx-eri-g-  vs? crea5-1-jt 8-12 	cidf cpt ITT qv./ 	utt 	 g? fcezT-g-  rrgt 	WW 41 

dFcaldc cicitOL// 

3MT- fwezrg qa 3ordt-3ietdf etc t 41 vgt 61—dt g WI ft Itch TI-a ITT eft e-d1 t 

Teta sitz. uelPifkeidt e qdfl fgeng Te eta g, 
41 argsit 	quit 4 Ar----d-r 	cpttut ft-arg rfet 014 chtal 	Wgt I 

f*ITgu t 	41 dtiellot.- 

1.1WW dqchtut ID.NAci 	then u t c agtal 0t cuq ,e-nrrft 	rat 	f'•--4r Qua' 8 

2. wt4 oust-  cntalcuel .3,4cpeutt 4 qv-a 214hte-  4 fgarg 	e. 	atttat/aflaecai 

itNer 	RTrff ft 1:142Ta.  &tic)/ ?I' c104/ 	 717 -act: 	Wi" 4ctt 	3/21tU M"q.  
.3 tic-Pt (it Wt- arrt ftertfta" aTri t Ere-11qt 7/T Wdi 54-  oticti 	ZrE LiPor w1. 	cTTi 4ctt 
ce,t9 *mei est lq 	 itTriltd MT( 	anti 	/ 	 31/ vita( t c fr-114 Vet 
3Turdt t'cAct) ft4-1fa" 	3n-  wgt g 3th Lin 	tie/ gal: utc t (vat t 

53 



15 	licP/t/-  .J1.71 

• 9.01Y1 : llchlYl G5 .3,011 t fah'gRT 	cNkpt 	 t 

.wopi t to :1)11G)1YI 	..11 T1 ,l+-1-1 cMcll t I 2)1.1cPlY1 ftg-ff 1-4-21-T1 	g 31-ff *.t)' 

TIP-TITE c6) 3TT4WITM ,ibc1 TO) 3)CIT7T 31 I-R-c 711 4 	tq3T11> tauT UTTIT 	 * I 4)cwpr 	-ulef 

1.4t 3T117 g 3 X 108  m/s 

• 4)14911 4%7 : G> cN-V vr1 \"-14 	11GMI 	\3c\914o m-R-th t I ulel TO, cO, 5 	4-1 ,14 , (144-f 
311it 

• ul : c 	cNV 	ffi-Wt 74 T-1,14)qH 	g, 3 T cl'-c1311 c > 3Tc1&TT *r 	g 
iTA't 74 -c-14-IG-)qk 	3Tf1-ff 11chIYI 	3T 	ref '017 	1-H1c114c1 	g, 4dur ch5elicn * I 

• 3Tlied-U   clef (-1c19) 147 	ft vwrr c 	fur, 	 * 

• zifka-Tir  	ftu 	ITT 3TrcifdT ftTur 	 90° 	 * cl '&91 31-PRTRT 
g I 

• tp4t4R-fri .1*RTrr 	clef 	eilt4n 1 crwrz 4 fur (IA i-Niugcr fur (t )6c1 t1 

• 3ITErdff chi u 	I (i) utrr 	c 1 ct ck crlui (0:31-Fed- 1 -R-urarfA---6-Rr 	41-cr 	. 1-0-r u>l '31-1crd- .0-ut ITT 
1-N1cif4n f 	T 	3T +f 41-ci 	r col '1-m4cf-r 	4,0 t1 

• 1;tcrm1 AiT 1-Nock : 1 /4314 mcom T  f 	cN-q* TITEr-  A \yin t 	Tqm-r 	9-Fr 3T2Tq-r T 11G>IYI 	of 

ft ci*q 	dctmcl, 	mft TrrtzrA A     t I 4.16 qt-ii -wom c>r LNIG 	GI5ell * 

a-Trk-T- f 

• .gcmi 	mocidi 	Belli : 	 r c> .smv 5 	di g 

Li = Zr 

2) 3TTL{fc cf fir, -1413T Z 311-14-d-9" -s 	31fia'4 	\NI-4d f+-71.  Tit 	tt I -0 	 g i 

• vfWW.4:     * f 	1'4-s rF 4>+1tr 	 •110-41 k-1 	i Trr u10-cORI er-4'r 

t 

• c111-0 	 : ,71614Nicif4d 	GI**1 i fk *, 	 cm-c-act, gfa-P4-q * 

• vian,-,4 	f+-71 clk-ci4 A -Af 	* cbucd.  3.711-rF elm 	—an Zr .31-PIffn 
qfsd-R-RT 	t 

• •41.0dei 	fIIT NC I AT RI A l-MWA.  1)31P-Trt 	7tRT1 5)cll g I 2)17rd-r4-4 5T 3TITTR.  cl*q 	3417T7 c> GNIV 

5)cl' * I 3WfuT 	cHq 	 ENIV 	EIR.  5)) * I 4)edf44 7174 tiRcif-4o > 	1ni * 

• q 	cHA-1 V 	err 13Tfiz 'Ifl 	,N -qG>I -q1014,-,,i 411 T+fr 	 v 	r ci 3T1Z irra 

cr,  4ii c 	ufcI1 	4 4 cl 	 cti) 31YR.  I 	ra 2V eft I 

• tn-z-4 	: 	cH-q c>f qiqr 41-1-Yr 	 51or * 3 i wzrt 1.-TFT qn I .1416,  
chkui GNI TR-T, 	.g.T2,T A iiRcif4d 	viicil g 74 'cr> 4FT-4-41 	"r,  

-4f4uTr4-4T 	Ifrff fmr1 

• Tit"' <Lk: TWrzr Gk-1.1 -r1-Hicicict.) 	clef 3{zrY 311-.  TIT .41-57 	3117 e-a-  51cli * I 

• ‘3 	ri ef 	 1 -44 tkicick 	 * 3t)-74 ‘<lci cf c#> C1 cl tR 
tI 

• 31-4—d-R qtfur : ci 	 71-7-d 	ltr-d-trC1c19 ZIT 	tr7 61di 	 717 
41-Fr 	trr 	g,111.--er qi-rrr 1 Erfd-Tr 	 t, ft-fft.  1-NIG4G-) 71-dg 

viN 



     

‘ls'1"1-417 	 *TIT narr 
1cl  

     

• iikThi Tfur TY tivifreici: IrpTE 	l4 atel %us 	 
q(P) :zrg TiWrzr  	Trzzr 1-4-scii t 

T 3T4i :TMtZi qt-1141 	g-4 TAT c1,cii ftwr 	vpo) wr-41-  •crT Aititi 	jZT 3TU Th—dt # 1 
cisbuf 	(C): Zfg- 	 41)c4 Th7 cp.-  #, f --frwr 	qi-rrr zrg -44m qqui 	zrg 3TR C 	fiqc-r 
itzrr Aim *1 
goal iviii(R) 	w-fui i gigdcprez fi*r   	 ftz 44.1 	cloor fri 
cp6micil t 

71-6zr Owe  	lzff qg Rs 7ef Itski 3T&LT 	ft-Tol 34TWTTh 	ci 	14d ful 
zrar 	fts 	 lcf1* 

,alwei 	f: TiMfizr 44u1 	g- J .2Tr Icc44 4iklizzr 	1-tr iblwu 1,41 ch6c11 #1 

• 'Owe TI1 	cia-Kit fiu TY TrRiva : 	R = 2f 
• ar-d—d-F .qtfuT 

5t.9 -1-f44 met 	! vit-remi met 	1;1 	4-4 	I 

34. 	ft.-21f0' 1f 	 TJ 

r  3.117 T17 cp 	F 	 T, 	41.kcIfct) 

F uqr C* 
	

clk-c1Rch Tf 

tielt1 
C 11-7 



<.= 

P 2i-4 F 

r4 
c ul 	114 3174Kff 3min:ft u•arr 

.R11T-Tr ------- 
--"- D 

P 11, 

• .irtri-q ul 771.  14 quit WI.  11HIvI 

.61 Ti 
ftuff f3 vT 

14 	,-.51 	- `'t crfaf4R m-r 4-4 m'i crfar4-RT Th-T 0-1-II 

w-c-ft 

P cii F .  41-  'EtrdT di -icl u21T 3T1 mTT 

.1[131.  * t14 . 1tErt 	tfit 3fivr A 
, •, 

N P "* 61)4 
B P 8,`F C 

• .q1CITIr 	q 	ti Tr 
1-14-11c4-41Tl wr ‘34zi 	ii 31-4-aa—'44111* WI' ‘3 	q  ,til 11 .3-oef-4Efur m-r 	1.1q17r 

	 tizr4 	A'tql 	TI4 it T1-4—c1Id, 14-dR---cm- A---dR---cort, .1‘9 .  7 \"-c4? 	# 44 

cMA*(-41),-f, 81. 4h)Li, , ctx-18.-t 71 tZ''—c•fl*d 7 111,)crt,< wit 4 3- 	:31-1470 c115-11 31.211 clI5-I 

-1)R,N)1,4 31rft * f4rutur II, ••),-1 i-mi cf co 	#1 titzt• *741 m1  tGr.. * f71 

t 	iit .1-fr wra.  tH 4N \ith)citc4 *il,t--vt,4 # *1,4 	1- 1-4o'il ml-  'Cqt-V0-114)--#1 7 3TCF—c1) ( .1 
itt; 'f-Ict) ER 1-1)$ 	ITI-  V 31ftrffri 	c,4 #1 Ti-r-A-a-r GI tlI) 14 Teri— ggil 	w-r 

A 3Eft.  I --1 ta4 	f 4-4i—Ai T97-d1 ct,1 7m-rftff cr.,‹.) 

IV 14(4)1Y1 Ti TiTZT9 	't94 
4, afrft I 

ft7 (114 `311')clIA MI*CI  

(Flood light) # 11ct)R1 yv1 
m-irffff c.4 41 

wci I 	'- u 3Trft   

• -441-4-4uri41 =1 3tratf-q(M): 	4-61 3TTTR 	cN-q* arrwR arTra-, 
cb5eildI g I 

Wrzr-31ra41 (M) = 

citcl stt 

• .cfcb I Yr 	T 3111-449 	vIci 11chIYI 	liltZPI 3.4 egi-I 	14 TI-47T cMcI1 	c 	TIIcitftqf4-ff 
* 721-r crwm mc'r fur 31-44 	R-cifcr 	 t I zr Ere9i 317449- 

-xna 

  

3Tr+-R  (I) I. 

 

   

 

ITT 37*11 (0) 	II 
47, v= q4ui 	1f1Rf,1 l iA 	u= 	 

4 sccrescr4---44 xn'T• • .aaf'si--z=rx.a 

( 

WWI fir 311:1-44-4t : ftRit ',num 	crwru l 	3r2T-4-r 3171e4U (1).).  4 Zrt eiTIM '3Ttra-49-(c 
• t I 

Weir 1:111ZIEr 

 

"iq 	-girt 
sicbir4 	l'fi201-  <Uri 

 



• 31144-49 	: 
1 3TIT44ff 	g24-4=r 	: 3rrcrfdT—f-Rvr, 31-cr-I-P4ff—f -Tur 	3ft-d-Rt 'r91 icbft 
2 311iq-47 Th-T fftz 	: 	M 4 ft-TTil r371-4-c19-  fir 6 	II TM" 77-2ili tR ft47 c-tr< *1 371-4-47 

,Z-1 41 3iTicr-d-9--m-trr   (sine) 7a:  31cm--c1q <4,1 v Th`4 ,-7-zir (sine) m-rqjj f+-4f 	Trtur9-1z 	 

•( di # 1 *,d 7Tft 0)1 qITItzPir 	cts0. 131E2114 ThT 3Ttrq-47TTh 	 # 1 	,{4 " Vta' Th-T 	1ft 
ftcl,   

   

aa-rIzra-a 	Li 

         

 

(77) = 

          

              

              

              

ix F 
rz 

	 A.3T (31-Prffr41 	 ml• 3031T 	 ft\ 311 qf Z 

f+-71311 	 q 3ftR-ifta-  ct>cir f I3Ta: z 	 ct1Icli f 
(Ng- -ii-) 4Tr) : 31--q--d7—c4r .44 	Ths't 3117 qrM .41 IT1-Azi 1j 	1 zig) \Li 4-11-11-ck cblY1 

FTh-711 Th-1   	iRci cpI ft 	z4 	 311Tffi4) 47T ct, il f 

Tirgi 
‘TK-I 47:1 	 3N-d-R 4TE 
ARTY gNi 1;11I1 	-111 : 
wr 

Tf . 

fk4 Thcl 
f0Tf4 

Uf" f44-4 
Thl 
RP-Tra.  

.sn1 1-61 Thl.  
AN% 

Ilf- 14 4-4 Th-T 
atrilar- 

1,11-)1 3-61 WE 4111 

711-4-q.  

Th-4Th-ii.  F? 
.'21T 

f .7:f 30 
R 	GI # 

3il-4-ga.  

ict)IPIct? 
 

37.40f1 'MU 
71)?-1T  

.c{ 
Om 4241 
ertip 

,.. 

oi-,. 141 mkt 

11-Th71.  F2 
147 

3F4U 0 31-741f 	.tqL 34 
GI 	I 

cilici 	ct) 
721T \i qi 	I  

._ .. 	• ,:, 
- _ 

wro-r 31I1425  
_ 	, 	- - _. 

tollere 44adn f4,1 
On mi Prat / i 47 
004 444 cl rim II 

F2 MAT 2F2 
41-c-I 

2 Fit .1:1-  3TT4lifff c1ltc1 	ct) o 

I '---'-------.. 
2 	 1,--  — ,. 

• 

, 	Z'F.. 

. 

MIT ,,,i cl d I 

2F2 77 2F1 tR •(-1,-11-1 	,(-11 	\-$1 c--1 I tc-I 	ch o _ _ 

	

 	k 
MIT  

r, 	,-, - 

2F2 74 \ 0 2F1M-IT 
F I. 	Z 
-4fi- 

'85-1zT cthrl R <0 
MIT.,..3eid1  

IF 

, 	F, 	 F  
(2FV tft ltfl VI) 

If 	faalrarn 	. 
TarafN 



9-Afa 
Ni4 m-r 

ztrclWai wrvf 
v.1- 14 

Trtq-  utd-r 31-pu1l uur 
3tIT . 41 1,...._ 

a a 	1 

f44 
ft% 

m = - 
U 

31 	ER 3M:ff4- 	V e 1, c1N-cI11 ct)  1--51---39-  F2 
ti7 f4 	31TWF 

 

.._ 

I 

FFFi ril ufA*4 

• ara-d-RTJ 

1 1 1 = —  

• 
f v u 

.4.Tr 

• zi-r-4EM : ed-N-Rr m't Syc.11 .cr4 RTE{ 	1 /4fitil 	3TTrrff 	\3V e),o 	3Tr-q4-9 ct-,0 t 
1 	v 

m = 
0 u 

• lIWITE Th7 fddllvf : \AEI f 	 (4.rt aci--crwrw 3121- r 

vwfvr 	 31-cfA 14to -1-11 	141.1-rfu t‘511c1 	I *1 II* 	elr 
Ita)-crur 	 t 

• f4dtrur 	ENVY! : 31-d1T-31- 1lT tft 

3111449 31-a7-31-6-TT iT t 1 317f: 31-67-31-611 	 ftPi 
ct) ttv.H t17 3FOTT-31-a-rr ZtUE tR 	1I1c1t-1 ,Fricitt I dqw ,eut : 

	

aqui : f 	(4,4i 	,fl gwrsT f -R-crft 	3TRRTR-ur Zfr 31-cruTur (4.) 	m't 111=41 	am-ar 
u4ccl ft-zfr 	 ti c4i1 	&Fu1 	 e 5T col{ 	cIt ti 	3111Z7 	c) -1 Th‘l airrdT t 

RiiicLOWRi Vii 41 ,‹ 	i.3-cm el%<-1 	aTITM sT7cicittf t 1 (+ ye) 3Tq-d-F 	apTm *Luilricv 

5 t 1 (— ye) 

c4,,,i mL1 md-r P= 1 eIv 	ei-9-d-r m-r 91-:{cv (sivT177) (D) t 1 	1D= 1m 

4..  tri.  : q 	utkl .W1 14 	+-ti k7 	tre-IT izR ,-ie 49--dr t 	tTiT 	11 cqt.o i-f—• q) ti \10-1—f *1 v114 

cONuf 6 01 ti A-9. zrtVR- SETT: 1 411zI z.11 	 2 51*1-1a0:431-1 	 3 

1)‘9.411)14311. 	 4  

4 	)-Er 4 - 	1-54.  17 	s-er 

`11 
f42-4-14 

‘3c14^i cil 	I -17r7pTT .4-  TirriRru i 	pu 
A- 614 	cvivir 

1 	iivilIiu arir 
'ict)c: 

7 ft-2.m.  

`Nq Wr  

.tr 3&M7 \314crci 
uff-d-r 

4•Ti  t 
•? 
4 -(131•1 Th-t 
.er TiTz 

clslicIr 

317:1-R1T 011 
edftRr  

4' 4 1)eicv WE tre-9-r -ugztrrr 
1--41. 

- 

Al b . 	 VW rl 	A-  vlielT I 

Z) t 
VP"- 	 Illi 

I 

tichclf t 
1-1 , q 7 
Ter 
G 	\Vil 

14,z41 
3:ittfm - 

f*Ez rz tirriFr #' 

1 

tr-0 
o-tor t 1 1T 	1cPclI 

*1 
Ftifird i 	g 	4-4 

q7 7jFftZ 



1-11di 	1 
iii4i 	z4r 
(4,1 f.4-  
ifi-qlls 
T TIT 
ffiWZ 

01 
1ft 4,6 
*I 

2 
Tff11 trm 
-.1 (N-qq 

f4----d.-1 
25 

cm 74 
31-fT 
ez.s'a tR 
61dr g I 
31a: tik-f 
ftP-M 
.4-i' MT 

• 31-m- 	.t,i- .-R,r 	41,4 ----, 
't ti}—{ It 

3T-ffi-14T 
Tf \V-%41 

arff-di .. 

• 

---.-- ZTVIVIKif 
11311 

'N't -Egi 

—p. 
-T-  fl

tt 't I 

ct, -if 
a 

3121-4T 

\41-11 	1 \ivief rlti 

TT
_ 

• •)•?f 	i rict) 
wr ut-cr .1 

------3 .—. ►  	_...- 
flief 

wT-- 

ezalif 

vii-ti 1 
,Lii 	fc-i . •  
1.4),41 	71-  

V-iRd 
HT It 

vfN,-.1 \94)01 *1 
tPe-9-r 

I-101 *1 

3 0 al ti 
14 	1-iltf 

c.i 7 

v—F4-  
31-9.-  
i-,,r VI 
tF iur 

wr- R-QTr 14 
try-mlit 
wrA mrl.  

4 tlellti ftr 
31T 

f roar-- 
<4•E-f g-RT 
7 it-zrr q).-1).  4 wErr--d-r 

rc1i gl 	-r-41 tr cNqq 
TCRZ .ffeEAT-1 

l'4- ---1' 
25 

cm. 
zfruT 
r 

7T .t-14)01 
t I t,7i12 	Zit 

21.-e1C f47N-r 
tt t 1 m-- q-Tt 

74i1,1 	\,k-r 
eld 1 t T4T-4-- 	Igl 

Tit't t •)-A 
fli-jul-1 

&-T4iffT 	c..1,1 	.031.  
II t 1 

(1 3t- ) 

51".1 wrvr 	tFrq--4-9- 	 14 	4-1-4,1-1 X117rNpfr f 	g? 

(i) 	 m`l- diet 	(ii) .1cbiri 4 31-r-qTh. 	(iii) cim-RT 1 c-141Z-7f 

.5ccK -(ii) 

112 1. 4-ii'MZ.Ict 	.R4 f 	liTarcf 	.qc.11M r d+ 3alTh7T1 	ft7iart T 	fa7 WE 	,11? 

411}4441 

A 

B 

C 

iccR - A- ic•t)m 	 D- -crwrvr 	 krr 

cr .3. ,i;-c.4 12 cm   Ttur 	u1 	IF 14p1 3T1TF 20 cm t 1 t 	5T .01v1 (MI 	+II? 

	 Our 414,4 T 31-TTR cN-cl Z 31TWR 	GNM sldl * I 3fa.  :cN-q WE N*1/44 = 20 cm 

7.4 	Dif*--1-rdzil 	31-4-d-F-'T41:3T 	ci-1.141c,11 faR E-4 &flirt 	111? 



3ccli 	ci*K1 4 	I 	thlThff ft- .74 g-q . 4E2T tltr t 

A.5.. ultf 3T17 fir fl1c1c4-0131" 	'UFA   t 	arrtfTh-T 31111711 "cr4   tI z4R 

(1,1 	 7rf4u 	TRr *-1(01. 	 61 	 i4 **-1 uOR 	l(tit m -0-t? 

5cc1i - clk-cab crfdf4-4 

	

1141M Ti t.) f UJ f 	11 fT 31-T1TR- 	 ri-R. 30° •Wf chlul 	1 	fffft t. I Trft 

3171:1-10.1)1V ft7uT -°1" f'47TT 011 1-1R11.4c1 f 	ft9T •wicici-44uf cb) 30° 	r117 	t, 
1-1'I WI --fir 1 	r tR 

N 

.3c-c11 60° mi-ur 	%-47ft 

7.7m, ck-q 	 .ef 31-17 6 l'ird7 ufdITs 	t71. 	rfd Th7 	t, 	- 14.01. 4 61.1 clIc4 

1-4 T (i) -0-urr q 347 (ii) uk 	1 	der cut 

	 - (I) 	r m't 311 	m/s 6— (ii) (NI Thlt 3I17 krr  	Hints 12 — 

icri•fiti A/R' ( 2 marks) 

;El .um-Act, 	374-Rft ufiRr6r A ci,1 	 41 	fRfi7 

crrei- 	(41i-cifact, Rfai:4R1 

q(pm c61 f1 um-du tuth 
*1 

	 tr7 wiLd cfr ,-14),) * 

ui~nfdu~ 	 of 	\JQ't1 	1 

31-r4rk#1 IA 	 

zr5 01 oldi * 	 ucom 	f 1 Pr—dt .srdtd- 
A-th t 

tR  	ups 	1  
33TITrt of d-P4-4 err W 	1clI * 

A.2 	ft7 1-7 	f4q 	<11c1R4 •)-4 Tzif7 Tr7 	w?w  	Tr 

 	.qftal 	uTe-ar ,N41 * I *•-f 	q)tI   Wzrr 
12 	 3fzr,rr 

      

      

tera,n 
_ e 

   

(b) 

        

        

(c) 

	• 	(a)f 	—Viz al 	q, 	 3rd (3T-1—d-F) c4,d 	71)-1-r gru 	 f -zfr TT flchc-11 t 

(b)4>li 	— c 	 .161 t1   31*-{Titt 	 7-zn-rr T-R-r 
(1->cl I t I 

v.3. "Wc1)1Y1 411 clui-- &-)1414 ct 	 *? 	 Tr clul—ftruT 1 	cMul 	51clr t? 

	• 	viq f #1 fePi 	647. 	 3TP-TT 	;ict,m 	*, 	3714 '01d(, 4+11. 	F4'4-rf"A-c1 
vtior t     faallavr 	 * 

fdatfui arr (t)Nul 3767-31—diT   	ft7 	Th-T 341:M-d-9cb 31—d7-31—d7 slnI tl 3M.: 
31—d7-31-67 trr r Wc1-,IY1 fir 	Oq-) 	q 31-67-3-17# 11311 tR  	* 

7.4..crwrz TR iIct 1:17 71.1-1q. -P6-ftr7 (i) 7E1-9.—#TuFf zl fa- 7-4Tupi 4, 74 (ii) -14-R-F--4Tur4 z1 z{—ter 4 

crkzr cr>cti t, 



37 -4-  ultf 11cPIYI tc TrraFr 	TrFar# 	ct,wi t 	vTim't T-41(4 14Rcl cl 	7r-01-  t 11ichIYT 
itzur ft7F—Tritzpi 	 tIlrf zitt ttr 	‘ur 41 s 31Rrd-R1 Tt 3118 t(r) 

vllcfl tl 	T:rtt 	‘44 11cPIYI T`).  fir titi-r--Frrup:r 	f4R-F—Trraril 	A r weer t, 
t .ffqr irt 3TR-d-R1 R4 7 	vllc1 tl 

3T4a-F-q1ui * chl 1 3zfZT1Tr fMtr7 I 

.3ccri 1 tl-ci-c11*t, 	 t-c,11*C 	cre 3TTft z1 tr-RT-q-dT   # I 2    	R71 T`t 

T.1 3TftMTfta. 	-14 I 3 AIT-6141 ' 	111cpIIlc1 cm4 	f 	i clan .11.)clic4) (.110 4 -wpm 
fliRcr (h11 	I 

	

(IN   .Iftrq.  

5ccii 1 91e,t-cw N11*cbcst 	tinl 311-4-40 	3TTf c416 	-r tfrd 7 	 fr I 
2 tqcklIch--TW 	3Tuf-R--ch 	1cFT .841I) 	Ta-rr-ff 	.-tr 4, 3TTI I 

7.7. 7T WW1 35 CM 	ci,(.q311 	zuRirt  	t, 1N-q 25 ' 	eTdt cl•tq&I 	7-gt 

tq weal 	f+-#     tfrita t? 	 f4, 	 1ic.ty 7 WIT w.  •ict)cif 

3T-F{ 	#1-41Thzir 	74 titer t 
f)cipzut T4i <14 T-1.  f --4t \34c4N1 afiTaT T &TTc d.  thT 	girl3-4711Ra -14)qlvil tics iit 

7.8.7T aff4TE 	c1H 4 6141     t, 	fkr4TT 	314E-TT 	 ct) •r2,11<1 TzIEZ •nt-f 

	

tzT4T Ri4T9 t I 1%.-Ri i&--qlq 	cbRuf     t? U21T •-f W*17 T 41tI 	Tti 7 f+-7T it 
iichcil t? 

.3t-cii 	1  R-tir=ify-Tr_..  ift-q1a 	tfrf:4 .  t 

Nivr fzi1311 	f1-  •)-Al   Ala Witict ftur 461M-lIctV c4I •  * 	gki V War 7r ,docir 
t1 

4W" icati vvw ( 4/6 marks) 

cr .1.- V4, 1-HI4JI41 1  31-470. 140171 	31-- R *Lite T'll"A.7 I 

7il-31chlY1 TITTti 3fit 400 nm (I 	-i1 	700 nm .fftritszt 	trmrw 	&RRft-a.  Z. 
g IT-q. cinzzi—trftR-{7 	-qu•mi 7T--AST clellc"11 t I 

31-4R-eiki-IITT7T_700 nm (312Tfa dirt "R-TT) 	&RT.  c1 ,14E4 TT 1ct-)1Y1 344iW1-110171 ch6e1R-II * 

	 400 nm (31.24-fd-  4Trt 	chi-r 	 1101ZI 1:1714Trt-144)171 ct)*(1IcII t I 

TT -.2 qa-ui 'ft,..ifa-gt31-1,1P14,s1 	6101011 	 chi f+-R-uT 311 	ftgf4tr 

	alrr 	t21-4,41 f \3,-IM A-Tr Q. 	A- saTtr 	trz 

Tut t-4-fr 3-14-da" 3 	€1-1c, 	tb-lw4:i 	t1 4. 1t51t17-i--i  c191-)c-11t 4,1u1 3T-d- cf t I 

f44 Tet 
ilts-Tra 

Turd-roir 
SI-  

wrafg-Rt ictli trfM4.4 
*1 
ft2Tfa 

viP,-.sr 
TT 
3TTt1fTT 

wr 4-1-11 

TTT 

r. 
Irea 

tilvl 

1 
f -RI" 
aTIR-  f44 
t 

.'0 

--#T 

3t7 

3114-Rfa 3T11.9-r-41 
c IT ITT NT-  _ 

L5tTR-4 
Fl ca -1r 
moRict, 
ta o 

'ft 

F. 	(F 	+.1 	0 	•:. 
41rwa 	l•-/I 
.1LcI) 

F  --- 	 - , 

Oei.e. .01 attar 



,Asivi,•114.-,e"." 	 .,... 

	

7.61077 	 

C IF 	1-1111 1 	cl I t-t-I I cl ch Ue.TT 

1-11\3:1 	‘3e1CI 

3 31-9V 	tp-twu 

	

UP-IT 	F1 cE%TT 

	

r 	gcniDict) 
o 	o 

414 

3m-Trer 
	f 

c11,1fac0 

UP-IT \Iddl 

2F2 lzfR- 2 F1 TR 

.(11Surf 



16 fo--qu .37.41 
arti 	: 

• fteR Red-4: Bch 	Tit .q-R1 rR    3IT4Z1 (zrr Riq-d) 	-Er‘rur Nff 
?Tr fttT7  fq--tr ,00 t i  

• zrr-d-zri 	1,ork 	3rr47-r 0c) t 11. 	vr(+) 2. 	 (-) 

3fl 7/5x1-0 T 

   

nftr--4-07 

   

o \44-11-1 34-r -Tr 	1-Tr - Chl ml- q-aki cmc) 	3 	31-R.Frm 31-r -47-r 	1 cn) 	(4->sc) t 
• arr-a-vri 5r R&LTut: 	 ncincl .rTh-TTI (isolated system) 	3T 	31qTft 112.41 

*cMI-1 31t 7I1 T qch tr-q2f 	vf7 -Er-4-r4 	 0 ,ococii t 
trR-T f4wrz[ 	3.4-r- t 4 ctri 411:411 	(A-11 	t 

• cr)„miii 	1)2111-"4-1 	3ra-z) 	4-1i e1,1441e1 siI 	1 co i.1 TIT aTrwtfur 
(-0411U1,9-4. 111AI 	-11.1.14bei 	31- WITIT-11c1) 	3 	41-4 - 1.  et41 	aif 

	 t i"F = Kti1q2  

7-4ft k = 	ff2,17fT t 7)- 3 1 1:n4# 47-1.1W 	iN7 cmoi t fi 	3Tr4s-r 	 Tr7 

t I 	(3T2T4T T7j) 	FM SI Tri-TW): 	k = 9 x 109 N m2  C-2  t I fl 91-1 31T471-I 	f67 W 	r1 
(tI-110147 

	

	 T1 6101 t 	31-RPT19.  311te   (-)ItullOict) 
.91.24) 31WITTI-  cbI 611 I 

• 11V41-4 	 fttt cN-(1 	 -CIR" 4 30 \3dI() t 
ct ft-zrr 	 wrzi 	uR-{-4 	fora-7 ‘3).41 	t),-1 titU wicii 

t 

111-11 l5 q =31T4T, Q=Tilff 31T T, r =VT, RP-Tft7 	- U = kQq 

• ft-4R 	fd11-4 TIT fdl-1-4.  *ct,14 zr9tvr ct) 3T9if%--4t 31tVi 	l 	(-11,  

ft7 	m-rzicl .1, 1 3.frqu EISft-2,R tv:sq-  Wig zrr r441-4-  c115t1 V= 11 , V= 
kQ 
r 

V = 

	

1-9T- 	vi.R1 	 (q) 

o fteR ttlaTh 	11C1 	 3rftvr 	t 
o 3.1-- kftTf 411=00 (SI) Ari/chc1-1 1-1 (JC-1) TIT Chet (v) t 

• fd 4F:11-c-N : 

B 	 Q 	 WB - W c VB — Vc = 
q 

r2 

fm 	at Trql chi4 (W) 

0-- 
c 



‘11c44\:\  

4c) 	gel wars 

CD— Cr)- E_-)- 0- 

0- ED- 	C-)- (7;- 

wiTzr 	tildcb 	f+-3.11 311;17QT cINchld (cross 
section) .4 t ;1-4Titff 	1.) uI 	e) 31T4`41- 	TiT9'3 	wqrft-  f47—ETRT 	"Nernau°  
GHIGH 3T2T-I-q 

31071 (Q)  
ffitiff EMT {i1= 'WM (19 

51 Q = 31-rr t 	fb (t) = TraTzr 

o 	fd-qff ur7T wr SI 4111co t 

• 41'< :rtrd-R• 	t, 	 trftENT 	3)-uftw#X51 > l 1TR•  y f 1 	LIZT 	616')cilA 
wr ch1AmR 	IciI t 

• i'v-Au 	ftfr \'°1 	ttr -gr4r 	, 1\9N-P(t) 	\,)t-it-ckut 
ticli t 1 

• *(4V9-  9-fu :*c1cr`1,-1 	Le1e 	d 	k 14 5) 	c)Z1-9T\4it-ff 	T2.1 URIF'I Rc  

ctrt 	 g I 	 Ca-ZIT 	craff EITRT ct) 5 MIA 	 urn TT TRIM 

,41,04-1N, •<)Li 	-1'4-7 um* w4rtc1 ftur 
Octv-t 	wqrt 4 it-zrr 	ftcrtt -  erth 
3i2it tr9-rkftrff tfAio 	-AtuilDio z-1=4176 
31)7 

• tileim:afiygl0tf 	6 ct.) 	C1TT 

crqrit 	Trwth t \q16,0-,110 

Yj1-144 3Trft I 

• %-uidct) : 	Liqld * f 	>l cr 	edrrTr 

t I \3qi6v-iii0— 	 cf.)eil*t 31-rft I 

• zfrxr 	rf 	:341i ct) 	31--TTR 	-) -cifocp 

\LH-HT-m-11<r *, 	zi1Mc ct)) ftzfr 

trftR2ritzrr 370 	I 

v= I R 
R c,t) ()e-4c1 I ct) * f -R4 	TT -111q-  ch5t) * I  

I 	I 
telt 

	,s-TRT TT WITK 

ixq-ritff,i>lTr--t 

wqrrtu urRT \3flct) ftrt 
41q1 	31-Rj trdT 

z  
P 

%MI (A) 

• -cr 	: f4-tv gfatzi N-dt1TRT c i'T4Tg ctl TT ii 
v-qlr 	t I ct)li 	I cil 	 f 	ftqa.  trftERT A coiii 3ir4   q-flto-ff ArdtZT 

	

05d1c11 g SI 	 31)-A(ohm) *,  	(3 'Tr)fWg uTRT 'cRitu 
f -zrr 	vrdtff i 	cPsmi * - 

uR 	ctrl (I): f -d---4t 3TRW MR 4 r 1TtTft \ic1-11 3a IT ci t 	T TrfatU 611 I 

R oc 1 

2) ffR '#1 liteT4 (A): f -d-41 3Ti1 clk 4 19)--d-r-4 t)-4-ft ciN 	 cbii 5l'11 I 
1 

R a — 
A 



3) tr-4-ref m1. 14-%ft 	 qe1-11 	(1'14 	cik ch 	1 cird*-1- 

(0 41 6)01 t 1 

• i;n,z)LT--i 	 tftcrq #, 9-rdtt# co) tr   t 
kr1 	 *1 411.-k-N  

	

errZiftr 	INMca 4,i 	4t4 	Trr 	 -3-4f 
cr) 	— ~ 	t ffT ‘311).< L16 	f'4311 	T v-1151 vi i c11 * 
	 tlqk- f+Irr Aim * 

--- 	I 

1 

51 	c4T Tiftitq 	4) 	TTc 	4, 	 tirRT 
uciAci 	t 

144-Nim adkflci 
f41T-4-f—d-R- Th7 LI) 41 1 
V = Vi + V2 + V3 

54unwii i cto 71:1Trad 7ftdEl : 

-IATtrT. 
-cr7 f4-49-4-th -crzitrr ftq- f'411-1 

61c11 t 

q-RT uc 	ceI('t 4 lci PrdR1T 	tr 
	qrt qr71311'* -En-Tr*qm 	ti 

= 	+ 12 + 13 

43e1 V4Tifkff qrd-tZT 	 

411)-TT 	GNIGN 
1 	1 	1 	1 

1R = R  + + 

Rs = Ri + R2 + R3 

 

  

fd-v- -Trfr (P) : \3,vi 	 461 -Fa 4)1 fosu -7rfr cboc) 	* I re0T1- c.01 SI '111th 

41e *11 41e =1 41Qt. X 1 ft1=1TH 	0-11clact) 1-1114) = 	cild 	= 1 kWh = 
3.6 x 106J 

(40 	-1-111-zr 1111R 	-) ft-tsff 	 ?VII MT 	(V) Vit 
f 	‘3,u-11 Th7 •1-)41-c-1 u1 wsPrr 	wf 
	 t 1 	criffq feftiff ‘37,if air urEllzr 711-14 TIT 

cio6d1c11 t 	c')140' 	4ci1+Ic 	fd-qduRT 	cr), •) 	46 'I4  
\-1-11c1 I * 3117 S1ctM 	ci 4 I cl 	I t I 	u-161 	f47 qRr vq-rtufc t c11 tf-d7 
c) cl3uncle-f 	 -t 7Ft t 1 

= 	x 4-1 H = Pxt =H = Vlt = 
R t = I2Rt 	3m: ‘ict-i-1 ‘37.4 	I (969i) H= 

Nit9 icci•ilei w r (i 3f ) 

J 	1- +ichi 4-11101 t 

	

- f 	47I  

	

7.2 fklf 	cI)1 -1 'el I 1-1 	410 ffq-dtT-11 

fIESff 	P. 	 =1/2 
Trzi 	1174(t) 	t 

I2 Rt 
• ETRT   ThRTIT :1 f+-71t Vrdtz.T c1 cu 	,1 err raTr qTRT qrf 

x-1+11 q41 	 2.7-rdtu*fl41114101 ttr ti 3 f4-7 EMT 	7-4-rt-ff 6) 41 c) 
-ffITZT 	fl ,111Litt 



(i)-47 	r (ii)ct>kH (iii) 	+ N't 	(iv) cl 

5c-di -(1)91*V 

cr.3 46 31.0.1-),m 71 

• ftp 

• ‘11 4-11-1 7-rdtZT-41 	AfatZIT 	1 ,1/4991.-t-N s0 4-1 	1.; * 	4Ru114) ITWT.TcN-11 

• -(i) W?)-T' qt-trcT 	3r1ur Od 

v.5. f47 F41.1-qTR• 	fliq.) 	f'67f 	r r 7th-Tr 66tH *? 

(i) 	1-11td7 (ii) 4 c•.-1) 14)t. 	 (iii) ci)rc:.4) 	 (iv) fdliwit 

cr.6u1c.t.#11t 	trWrq 	cvtl 	 ‘511() 	? 

3cc-ii4-11z7c 	 err of cr2T 	4rrirm-# 	krucit * ,ctl«41)    tikur fl111.-t-N P9 

1151 u11rn * I 

7.8 t 3iT4Ii1V 41)(1). 	611-cl 	0 T-1 V.VII chid Az 	c1+1.)ci I c)   LiRock 

3 ? 

3cci t- F = "12q2 411c11 	4 Vt ct-,1 sttii 	 ftzu 	r —> 2r, F = 
F  Kch.c/2 

(2r)2 	4r2  

31-a": c 	Hio 1/4 Till 

3Tra-e 	#RTErT 4 crqi 3117171 *? 

.3cc-R-ct) Rc-nd '1:4-7:1 (isolated system) t 3 	314441-  4q12:11 4 3F .:it-z1T 
u(Zun+i 	 31-r-4̀7-ft Tr 	 Tit 7-4-Tzt 

3e0-11 
cgel ,-11-Al ft   t 

V.10.- 	 gki 9141 v11. c1lcI1 7Titt 	.101v I (i) vc (ii) 

k37.11 (ii) 31T 2T 

9 .IC(11144 1;PM) 2 marks(  

cr.i 	 t SI 4-ii1ct) i'MK11 

(i) Ittp uru (ii)th'#--ed7(iii)sed-tu (iv)N7 ki?Vi 

3cci t- (i) f 	 r — tRcR17   (iii)vittu —344 (S/)(iv) faqa 	— 

c4  
cr.26101 	t. (ciq) Z ciccl TT -114-1 610134 IGIcti 	T c1 cc 	 cliou ca-ui 5 	* 

6cc-R_fts-ff 	ciq  	€1.-11 6101 	Wit 46 ‘3-b-cf cutpivi tR  \3(11-4 	d -i l 

I 	1 

cr.3 	70171-1 	cb urftlfrRm - tr-A-7 I (i) 3 	r 3117 (ii) f4-4q- 

ct> 07 	i1 c 	NT \3owi 	GIceic1I g 	ct)5e11c11 

66 



T.scrip-i(c)-  ei631-07-r cl sI *coli t 	 V1143 c15 31rku t f3flchl F4-417 	f--{11- 

t1-11-13Trkw 	1 ilt-d7 	Vr 	 L-e-ff (1 N) 	micotiui .16 37144 
corn t 

(ii) 1 4T- • (V)- 	'IlT4Thlt SI 	ci'4 t ,Wr f 	Rf4441V 0,Il 7-qf''1Cti-9-r- zr cl 

3-T9 	\3-1 f 	oco di.). 	.1 4)14 ft7ft 4141 

114 3117 	facilctri 31-1'4V11 	fluc61 111-  ct)) 3I19T ch 	 ftzIT .3-11 30 \3-1 31-0-zr 

4-11:11 	S4,1-11 ct). 	 61)-r4 c141.)clIc4 Eici 4 cm 	 31-  R 31-71-rr? 

= K9l292  OT1- 11 	.4) -cf 4 1-tr 	3Trur co,< ft-Trr 	 r 	34-0-7 4 irm-r 
2 

K( 2q i)(2q2) _16K9iqz  cb) Tsoi 	 ftzTT ‘TIN 	q1 	2q1  , q2  -9 2q2 ,F = 	 2 
(ri)2  

A.5 fb *clot .'f -I fkricM 	ct),\MI4-1 	t? 

91-11 	n *c)c1-1-1 	 coF1111 (1 c) 	* I 	tit, 3Titzr *c)(4-5-11.  

31t TUT TIT cr)411f 	chkul 	fififff Oc) * I c c,t) *cc1- 1-1 TT 3T 47T = 1.6 x 10-'9C 	3U-47T 
q. +n e 

	

n = q  = 	1 	= 6.25 x 1018  e 	1.6x10-19  
A.6. 1- 4-1 tftR-2-1f6TItf5 tlicrico 	\30-1 -̂1 "TIsPIT TT l'ITff f+71.  51(1)k 1-1P4 W1 0 4 11? 

(i) tlioct, 	7-4rit-ff zi-Fr 	r 111-1 S',1-11 (m4 riFI (ii) T-11c14) 	"Pit 	rfal-T-47. Sit-11 
cp IR 

• (i)‘_+)%ri (\_+)u-ii) H= I2Rt 9.7.  TT #17 	it q 	t q I -p 21 H= 4I2Rt 

\3cLII 	k3 all Th-T 4-114 TAN 4A-11 0'111 
2 

H = —v 
2
t 4-q-r 	stoi co ,) ti-R-  V —> 2V H = 

4v 	 
f4 	 t \3c4-11 	 cr>1 91-1 -cm 

+1-II 04111 

W7.. 40 W 	60W Tt 	 ‹).1) 	ct>1-f Tfr qe,4 cl 	vi wom 	7-41t 

1 of Er2T 	 4erim-ir > (ii)-1,-11-c-H coq if I 

c377- P= 	 4 31:R OT 	(41    = i2Rt 3N fl+11,-c1' 5114-E 	‘3,,sti= 

(v2imt 

	

Trq--4 co4-1 GI (T{-4-# 3TRIT Tird7)V) 40W clidt cio.1 	 31-4-0 3TfT1 wpm 	 

(ii)Trotr 3f14-  crlt (TKOc 	1 5(WV) 60W ylMl cs1e,s1 Trq4 	mcom ni 

9-8. 0-14 	cr;1,-r ,44181 3wf chi 	ctrMI 	-Bch 250 W TT 	cl1RQ-1.-1 ,)-11 14,  60 

-ci dot * TIT 1.2 kW m--r 	 cicf, c Mc1I t? 

iccli- (i) 	(41Rui-1 gNI 314141T 4 ell 	= 0.25 kW x 1 h = 0.25 kW h 

(ii)7 	ICI 31TTnIT 	•1 	\.1-)\3-11 = 1.2 kW x 1/6 h = 0.2 kW h 
Ti#Sc 250 W TT aclam-r ,-11 ft 60 fkiZ rdMc11 t 1/4rqlqi 00‘511 TT 31:1TfFT ctrtdi * I 

Cr 9. F47T-ITRT 	';1-q-1 -  4 itur ctzii 	(1-41I 	# 31TR-q-U 31-rku  	TAr ltvrr 

co() *? cziKsql m't-1 

co •,),-1 	ff-tiffr 	A 	l fon-  * 	 ftur 	Fact7 

fid'i t 3T2T1--d,z..1-91-\40M Ziit9F 	-)itutWOici zf497 ml 301 

67 



9- 0-- 8-- .:.," 

vrc al gaig 

tikit 0101 

k 9;1 Sfall 

,17;bi47111797 

sTRT (A) 

tE1-37-4171-17,4- )4/6 marks( 

	

itt trftERT # 	-gft*.-Tw 2c, 3Q, 512 kA 	g, c Grct131)" 

(a) 31tWdli ;PIT1 	RfttrET I (b) 	.cp-Trf4u -crIWR)v 

(a) 3TfUW-d1=1 71-TTffd-  eattl.  I R = Ri + R2+ R3 = 2+3+5=10 Q 

(b)/-410,4  cpTre4.ff  Iltd7)tT  = 	+ + 	= + 	1_ 31 	30n  

	

R R1  R2 R3 2 3 5 30 	31 

7.2 •N ft 	Cfrd-R1?-1-T 	 'r7 LI II 	 ArdtZT crl VIM Thrlit I 

3E1}/ \ >7 3f1 	 2U 

	

2S 2 .. ' 	4.<.' 	-.4. 2E1 	
Ttta..,N. 	'-'4413" 

1f2.- 	 -,-1 111 	 A< 	

1,, 
,- —1,E; 

•'Z 

':14C -WOJAVi St(  
(a) 	A 	

B  (b) 

5ccli-(a) 1: 	(a) # wilt ea71q .1:riti.  14 kg“ I 

R = ri + r 2 + r3 + r4+ r5+ r6 --= 1+2+3+3+2+1=120 
(b)fA7 (b) # t9" s3),:filli # ‘)1 	ArdtzlTht * t st-iq)v-P-1 t 71-fW afrEm # \,14-11.-cH 

5o9 4 -cit *, ar-d-:R1= 1+ 2 + 3 = 6 0 R2= 1+ 2 + 3 = 6 0 
R = R1 xR2  = 6x6 = 3s1  

Ri+R2 6+6 

Cr 3.1 -,A) ciii A 'mil 	6'14 .q-r—  fd-47- Errzr ITT flc1') f3#4-fi c 	 149.—q- 	.. 4T-fi..ReT vc-i 

	

-)011.1-1I1c1 31T 	610-11Q T43-  mrcr 	ciclIQ afiTrOrr 

+i6Ric-ii It JAN, vw 	 eTldrf44T 	TT tiRT t RIM 

terred - '311V 	 T)- 1d.1 dl •kI . 

6c-c-li-R  4 9.40%-d 61.-1 cud) -41,?1 uNT **i 	cI NNT  

41r4 	f41-1-4-r 	41-4 	 (R), 

	

(A), -uzF •)cl (0), 1 (K), 3ft7   (Rh) 

	

*ftw#wls 	aft cilet4lt 	 (V) 4)1 R 
04-1 	1- -71ivk vtls 4ri'A71 

1) -1 t mcl-Wq 	Vr Rgt   3t17 flit-d7 TT 

gicsqict,  n:f t I 

2) Vr ct>1 w 	31 9-Fr 1)4-Act, t zip cr>1 2T T 
ant—IN 	tuRT fq.lict, c Tr-4-q- 	urTr 	Trrff 
	 3117 am 	cilc<4-11t 	r4r--d7* yigqicr 

Th`tf -q. 1 
3) *'ti c-1• 	(cilc,t+-N, 3ft7 • Tit-d7 

am-Tr—am-Tr trra-szrfw RWri" cfr< 	 611-ct 
64-ilv 

3ra- :zrt f4Ewtsf f)cookii *   kiN T ual 	 sTru 	 4-1u1 f411- 

ti V a I, V = IR 	11 	 3TTIERfaT R-2-17fT t 3117 TA- 	 Th-T 
7rdtZT (061 \71101 	I 	 trt ,y11,1 f 	31)Tr 	ki ftzrr itql ur am: 0 
arl-# wr ftzr# 	* 

2R 



17 fa EMT v-sichri 1;11-1T4 

•- 

• - 	 I 1:17 	 1 1*1.7 07 60-1-i 4)01 * -q1 M-1 Wi 	41101 * f774 

"TIT 3TP47712,ft *If . 1T-q-d1 3-12TT 3TrWfsh 4)01 *1 

• •TeAcbra 	 3791 Yt 	r l "1+.I a, 	w-O 

Tiff 	- 1) -11 1-  c.Q 	3791 3 t -atIt tl 2)14-14 * 	 t-ciciA• lizfW Rzikq 

fq-q-rr i auth ti 3)11zi-4 	t114I1 	* 	 rachtiur 1  t fa-Eta 1-a1* a1zr 

3Tr051-ur eidr 
4) kIrck-N11(1 -11 1* 	R41411:1 	T,*--4 	014 1R, 0161 111. 1.11 11z1T cf.:1 clt6 041016R cI 

rviii *1 

• - 	ci 7 016ar lizr-*-1zr 	3T-T-T4 f*-71T 	 

	 tl 

• tfjir 	611 Try i i)z14-1 - Tamer 07 it art 741c1c1) TR 011 cm4 c4e-r ch`l 

4171 	fc74-1f 	71 1-471   * 	 411   T2T * alita 	37:1* LIR-1 

S 	a-)1 tffit 	c:1) 	04-sicict t 7-4 qrs Tm71.  	 7iztwl-zr 	(B) 

oe.icKE *Td1t 	a1a aral 6., ic.-11 tut (I) 1,1 as 	a1 mar mildch 	cl,r4 ak4 arr 

(F) 	fir -q-dr41-rri 
F 

B 

• fdv 11-EP,N 4Vut 	tr-R-Pre tuszr A 1, 1-17f0zr .1Q-r tgrail -Err-Ted-9 wT* 

fa 'ETTU 	 *I• 	fqA fq7 7:4-471 s1turw-O ti 

• 14P. 	 f-11 TrWr 	trw ,3,41 1 fq-qa-  dwit1 eitc1 4c-11 ti 	 3rWR 

r1c1 t1 

1. lAcqicicil 	(tA.) 	a : 	-> 	4rrzr MILki 61d1 t f\rmcbt 4101144 '74 
TIT2T-74121 a a1 ,&601 ti 

2. Ntd arfr (-A74.) 	TqA 	 fp2.7 4r-{ 	fq-rr 34-a 	11 ar-o %TM 77TF77 

	 *1 

• I•t-r-t)14,t 0 444 	 r-t4-1 ale-d (TEr-grzr1 	 zrr 	 110,e. 

1,,,itt)wl.) i eqco-ii 	lcIr *1 fa--g 	1, 	/-qTr 	.q1 fq-gff d.,41 -0 zrtNT 	 

q-cal *1 



• -ftzp 	fq-Eld 	cHkur 	3-71 	 5161 t 	*-r ft-Trrq, pit 

TrW--6,31ftpl-R-0-r (AT{ ols) 

1. um 	f-fma : trgr * 	Wdra * 11101 cilt. * dILR 0411 3-1-qiff* 	 zif 

1-iRut Tff-4- al 	rr, 	r mciu 1,1 kc.R 'T 311 \TIR11 *1 15 triq 	3TMTITE 11Q 

(.4 	4-4 ct; zl  341-4 ITT zTruipt 	,414 own ti 	iii *sr Ti 3 	ki  ctro  ff 	Tdf 	3t1 7-Z-TT 

2 qiig TrWa-  : 	chRul 4)-4 3-fr{ 	 -) "7:11 * W-44) 	 4-11711 -4 

	

Po-cia) 3c4.1-.1 6)41* 3* 	ami 	Tti TrwaI 

3 31-5437rwr (31)-41-  c11 ) 	(-4-12T 	•Ao 	.) TIM 611`t)('4 	4Rc-411 	 ti 

3W-41 1 IN. 3•H 'ETT-t1 	4-dq--d 	ch.& Trim *1 zff kiRt-rQ1 	 cr,licir, 	 *1 

3r 	; icciaq .crq . (13T ) 

1,1e 	ell to crt -.1. 	.3q 	 qa-R fq-Tr4 Tzrw •wr 39 Tfwzrr 

5ccli -h-TIZ -5fTjWf Tch7 

- .2.f wt 	TzfT•ailqpI'F-6*-Atrt c 	fir f-q-rr err 

(a) 9-trfrq-14 	(b) ifq--414-fkrur (c) 37R-t.kFT 	(d) 61-R-10 

iccR -(C) 

- .3.drFa 	TR, -1-1 i*Izr Ts1 	f-cq-u 1  z t 	fwTT * X141 ? 

(a) 	,a ‘p c1 31I 	(b) f 	3 t (c) 	m1 3afit (d) -cr-4wr 

• -(b) 

17- .4.fawd. 4-1\1 	cm 	fc7if T1 7M aitl 	F 	Tr f 	iq i71-47 -4 OM '1i11-a`? 

(a)   T2T 	f- zrR 	(b) LORiq* 	 .T24 	f9-zwr 

(c) ci4 T2.T 111 Qfi •wr feu 	 (d) 	TtT 	T?-1 	F1144 

6cc1i —(b) 	 .11,1 T.21.  r f977 

17— 	AF-14 

(a) 	 6,A1 	fa-Ep 6,A 	qs0-11 (b) -ziff-qw 	fa-g d)zif 	qcolr 

(c) faI iii ail 7rif-A.T 37,-11 	 (d) fad 	v4 	.-1111:111 67\711 14 ,sic(1-11 

5cdi -(b) d,11-Ac7 61,31i 	ragff .117i 	-scl-fr 

Cr- .6.fatiu 11-31,1-14slur 	itft9' 	•q• -q 	34mter 	q)-cdi t? 

(a) I-47 	(b) fa 	-)(c) fa-T*7 (d) fq-trd 	 

	• 	-(d) f47 311-N 

CT -7 WV oR 1 nolien 	 r-ii--r •3111 *1 61-11 31TT 

(a) 6.vcf -51-WRT 	P14-i J101.1im f 	(b) 	 -51-WtT 	1. 	 

(c) 3Ltr1V 0 	fq3 	(d) 	 1;rr-d-N- 

	

-51f-d*-1. 	P-1 4--f qolien 

70 



14-4j.80 	c -if or 

(a) ftiro,t).-i 	rd-f 317W5 	(b) fza tr{ Act) 	chid WT* 

( C ) f 	-ER .ra-9 i chid 	 (d) fza -ERc,Ifilr-teii4 	cbld 

5c-di -(a) R4rochi 3ft-{ re.-1 3-1-zRzF 

17 .9.1- 	14A 	717 	'er4 	W4?1  f-47 6411(ul. 	71Z 	A ci-clICIT t? 
(a) th-q• 	 (b) m  art (c) 9#Eri*u 	( d) 31,14-471 =11) 	 

6cdi -(c) 9744W0 

Jct-Pfier x;1* ( 2 3f I) 

17.1.1114-zirya w 	oiRsql 

ct 	 fi4 	f'Ftr 	7PT-474 turq 	 T=r- 	6+11,4 

t 	 tl 

51- .2.Tiff-W4f1 fad 644101. 	t IT{ ch(e. 1'Ic1I  *1 'FF*-1. 	(1-441 chRuf 	iichof 

iccti -WI 	r-R-cit MciI6 	cnikur dill 	4)4R 	 Alai 	Tff -OZ Alai tl fq-14* 

Ur -Erg-  t1T 717 f 	d4chtUr 	t1T 	 3T7771 	S.4,chtal rr, 

t-c-R art 3TT ,iit-If 'al 16 %Ira TT 3F-d7uT 112-t * fll-tic 4 a-Tr-4 TR NITT TM 4 A14 	 

ogrqd 7.4 	644).(4 	401 	6(4 7-e-*-1 	kicbcII 

.3.TOPii1 	ark T24 fT,T# err t? 

- EtAfir   Tiq 	1-ii'4 	3718 1-174-*1iT 

NITI4ft aicich 'TT on4 1K4 aM 	fq-R, tur 	f-cvn 34 

TZr*-1-Zi klqi 	it 	cv-mact 411 	3T2T17 	 STET 	31t 

7R0 Tim   3,1RNI t TR sichN t—d-rq 	c)4I 3.11 (11i q.ch 
t (14-141cf, 	Tfr chi 411 d.4 I rci 	GIN WT Qui 90 istfi 

TTR 

 

1t ,.).J c-11 	 Tft:Ti ch)uf 90 ktil 

lt T4 qi-4 	 TfT-1-zf 	(B) 	oqqd W(th 	311-{ 

1,1 	 -1-Fr (I) 	 a-f/Lar ai(-14) ER diR 

arch 	(F) 	f-ur w-rzIrrri 

  

F 

tr-41-4-Tt 	X14 vtlwr 

   

    

v.4. fq-g 	 Trf iz.  ch (>71dr *? 

iccli: 	•-•H 	 TR--  i14,4cg 	31T 	TcTr-  d04--f 411 t 3 t 	aTriT 

77rtil 

75. a) fdcd git7/1414-4*,,,Q- cmi 3-TPT ? b) Lt-Vi FR" 	t.T .  tai l ftPX C-Trq TT ci-4-1 

cio-fic) 	? 

iccR 	Qe1-) 	ITZka- 	VT-6- 	alch4-1101 	ci T-i d 1 t 01€1 T4:it giTc74Fr 

31-F:iftW crdIT Odi t I b) a‘a-7-4 Taal tr fjtJ31 C-Trq t 	d I 01 I ch ch 

610 $Tfrd-cr trz,r,a- 	crzta-r 	t 



Main 
fuse 

Meter 
gra 

Main 
fuse 

L 

N 

/ 

Main 
switch 

310 tf1R 

414 icci 	I;R" (4/6 34) 

-F47 341)0 	91-AErf+--uT 	3Trav4- t? 

	 9:44FcAf 	3-4zi'm 	64c1,(4 z1  tim tgrq 	chRui jctio-cri 7a-.-t ,s1,14 

	 I Tilt 34,01104 t 	 TT *--*-7 TT TI-T,RT Ritf 	c-114 

A 714M7 fITO 74[ k ti fq* fq-IF 34chtli 34471 341 fqq-14 	rzlki trt TM 

	

tHAR 	fa--v trru 	Trut- .14 aTI %RI.  AR a1 Tgrrtr qr.i-n 	3Tfqrr aior Turf 

fad arty [l 31fT 1 411* aRrr 	vr-t-1--{ qr4 a 15cht 	 aTm--43T A 

f-iwa AR-11 %1 

7.2+114-11cha-zi crittni 	arrturool 	%IA 	 vwF.4r 1-1(51v- , 

	

34chiug 	iicl-1ic1( 	r #4-1--incl chid! writ 3TrOchcil 	?fax 	 

akTic(1-16c-ci c 	ce114.s.411racri 

'ER 	41-1 	cich f-47, -r-q-atur 3rErfr 	-44r2f A Trk--4-d1ti (g,c4 A 	art 

-4 3-Tin 	t•i41 A ictl art T 3 7RT 	Mc4->c11c11 ti 41..71 TT it 220V " --f alcc 

	

.7241- 	f-giT4 aT2ita qrq 	lcir *1 Tff0 N 	vc-r-Ou fwzri Aldr 

	

i 3111:fiT TIT I art 	oic-1 AT '4" 3i'iiei tf4 zlGIc4 	HIv1 cb 	 717 MIM 

	

f-*74 	trr 	rrM cl,c)-  *1 N•4 	arztt 	m.-IT 	t 	Aid 

fq741 	 f-47 ‘xmi4 trT 	 f-47 71F-1 trT 7rwr 711 31Trq 44I 

-NED d 	ch4A qm fttiTE 	miter TrrO uru t t 	R 	(41(4 	04 

7-e-wr .ffrr 	 ti TR-4 .4,14 	Fc-R th-7 	 3T-ffr4r cf-; 	r-4T-2.tr 

fq-A   dlt 	i -RA dLichtua 	 MT 74 71-4M-7 art 	717T 

A *-*-T1 gar 	*17-41-4 fax 31-ictr04 	311-47f 	AlcIf 

311T T-Ir faciTa 



18 Mfff atIT 	 
Tiuzi%-s 

cPcKtql 	maul dC(10b1 	t t a tituut 	r&L! Tatzudf 3i 	Lap ti 

	 Att, alai, qct 51ctt 8- /eatk alt- Acit dut, fig 	alt-it 	fferet el* 

titeRct 	 

wig' 	f*.1 /40-1u1 
➢ ew  	tktp.tur cud/4a, 3irenaT, arrqra, 3iT - (Piet 	(141 J1- 

fell olldl g i 

-c •*.'E.-clr 

➢ mr-eirrai (A) : cuot e (31-arw-d-do .duct? 

➢ cuidi 	E40):41 sedildtct PPE .2rr dict7 	41` . 	g l  cc,1 cud/ etchliti cn6ci ti 

	

rittxcn dart 4 dicta ottctt 	uar 	au/ vatfia ft-az-  ()teat gi 
➢ ditort (met (T) : uct,   	e /4,  die 	? 5Icp,e cgovecl 	etdtal glen 

t-td-te- el *a oct,u8 (s) I' dicta uttat t 
➢ arrea ( n or ,9): f 	 zl 61cPt 1.?ch lupus 4 dpttol wgt (et citott 

ti,eseu I ,e4 bqui.  (Hz) al 	 dual t 
> tact za del (V) :aid/ foitaf abet uct,  acP's 	v-M` die 0 d'ed1 Wet 6-Mt 

g I Ot4 gfte7 Rlctpu 	 (Vat I 

• dliCithPi 	T=1/n 
• 4-ar = 311e1-  x ctidt4ezt 

V =nx 

• aRzt  	aid/ 64.  eztfk Wr 3i 6 tit ti Wird/ `/d a 	td futo 	l 31/034-  20 Hz 
-d 20000Hz 	Etut-t 	astaeg71-12-de gota-  act/ t/ 

• 3i-a8Wr ci 	 ct 	 oil Hz 20 Vt 4:ta et 3M-53/Wi-  cUc cP et t g 

• 15RIWZa ct licit -20 kHz A 3ithw auqmetle azdl tra-N-02- clicq cp6etat `I  

• cp Cf - gait-  aidi 

• f 	ga-THstcaet ctidl - WT31-  (-I:( co) ,3i cUctci f 	-Xft-fut, ?OEN-  ci tc)/, rge tot 

• get (dB) gait' 	t-ct,e 	r dtt4cn / 

• TitWi-  (SONAR) —thatit (SONAR) tads 	em- 	 0// e15 	 
eqtk didd 	cbt-t1 	cci tci 	 eilca1nre stfci& 	Pivot/ IR-  cmzf cntat 

• 1 ,Z(RADAR) 	 tit-e/t it-a-qem.  31? e-4-61-  

344dI -1. Jthrdi- 	ViirOkit01 etWial 8g 	uspcucti, cst ttuct 4q-4-1' 3-1114 

	

3-ictet/cPGi 8g 2. Iditat ttPcl801 	 ag 	3. °tete/tat oiltlietut 	flu 

• ct)N -et =1'..17 ulAqi 	4.̀1 - 



1. 1-1W;01-01-1 ge4uil fta-alaole-t at (tPcnct ch&tt 	i-tacPt get: exl-tk 

• ct 	 cp acct 	I ettosPl(Plo. 	 ?terri, tizt 14gu, tickcicer 3at Thst lIL 

cittOst3 th 	/ 

2. tAtraff : 	ti) 61 gal l ell 	t WTI 3ttutrn 0D1 4 ctVIDI dr-We g/ 

rittOsPittaiol gTatt 	 0.t6ut 	ct),ec Jt-/ ct4o/t2ta faga--e-icti.  (signals) 4 

cl4eictt g I 

	

1- 1-1-11N 	‘3119d, m+ z4t1-1z r Niivi 41 

a) 3(cd.i6: cud 	twel 3th vcrq,,e etc,wi cuel f 	3qd-t6 vo-vit 7247.  ch/ 
3t/c1/6 g/ 

(b) Wgz07 3I 	c//54/012, (Acne/14i 3/17 4-41--Wet at1cht3it a#  ttritt 	fffe.  
cpcKei6d (Pt  dqedc.)1  ft-6ff tt t6t 	3f/t vatc. 	 affeeidi  4 	a 	elat -461  deu  

142114 gstDdiutl.  3-0,Z ,e*I-e•?.rttct c/3/ dttii sicpu ketnict f'"/T QUM g e-gtff gat 
• q elidt c-t) 6(ki da•er 8-t" ticpd g, &et& ( ,c4 Pa, 	 t-kff 	 7 

QV-a 03,66-10 03,e ,L-ccPd g 	c-tcrPlet 0l0elict ct (P 	 g 	 titu 

e-xratccPtl 3TT dtet 
31'ff 71; 	ct 	' (1 3*) 

v. 1 . 1 	eft ctiot 	Pr 1.).03 i& 	(7eitqt Utz  &1c2 	- 06 cHdl f ticPfl 

317qffi.  100 Hz g 2lT 06 clid1 	 31T-Tra 500 Hz g? 

5ct-R- 100cut 37-E-41W V (-tie/ gl Apr v- 	6 .a/ ctet114) 3-act CU-0 / 4-eZic  crellq/ 

tom/ 

7.2. 37--vsztt gut VI w acip ut 	t WTI& Lt 531Z4 (Hitt Cteit g? 

(-(1.-  eidiaNT 20 Hz T/ 20 KHz aciD 

A.3. cvidt air  1-,e-tcPt 	 6/ctt 	 g, (-14tet 	r 2zr 35&tic  cPt? 

• ct ,Cat 3)Utt CP1 	 g / 

A.4. ctett 0M7 at 3Kr:iv:a 	cit i—dt e? 

er-7F4 ctic4 3-2-a-1 at vet wwdt g I 

7.5. &lit.  c61 lystetcti 	t di1403 0-ell 	 g? 

• ee4 	 t-cu 	dit4cp 	 (dB)g- 

7.6 . tit/ 	at op ell 	di 8q 	 d&/c116 St Tt-ardtWaT 41-  W-dt g? 

ic-c-N- 874/We 3(0/61 44 drit ,e 3-topcaaa t f 	141-211)1W-di t Wd:t g/ 

7.7. clot, ct,idtaezt 	 Wed" 	417 0-ell t-l6d0-el g? elcil01.! I 

37-FT- 

iccl 4-1 cr3a-  ( 2 3*) 

ertga ci) ,tr.ar-Lleu v eicklacts  cpj 1t5 - 	clattu uttc-1 g? 



.3cc1' - qtge t2c1D 	 aildfat 	t- 

a1V-d7-8-1-  chri e --gq-re 3191-W 51G1 4 Fa-4 dc-tt.t 
ctacKtait t vidtezt 31ruct) 81du 3t1-e-  fziNET 
3R# ct,di &oft I mit-  do-tcp1 eq cht - 
ch cm/. tflet clig ,e-cisi ql etthll 	CID 	get( 

/ 

7.2. 3TSTRZ 3-at 3-tq ezt diet -  t cm 3-tartt g? 

it-cli- 	cpz"dt 	Tazeidi q cpU1 ctiot al- fa ca eickstclq Awl- 	chd-ct chic  

Wqr. 

 

316 	2t ctiot 	ail-e4 	chut 	 3/"VOT ctpd-tt GI Chtcl g I 

d=k 	3,1cpiut-t 	3416tut 4117" 	 31 /W t-(acnd 3121ar 

0-t • 	Uch TRW dtteadt 	ottat 

iccii- 8eatplot 	gletoictiel 8Trat 	rtitst,  (4,  t matt 6 cit g / 6't-1 	Te-t 

ITT UD -Y.lcht aft (-toil 61a1 7 titztt7 8eilf401.-t 4 aft ,e-tact elott gicti 

P-tdo-let c67 cilc<cti 	31SUV t-tacPt 	SH-11WcH <t,  chd-ElGt cPU chi dug M-eS 

mf4 ctioit it tvit.ciPact)e f&-ett ottat 8 

A.4. .3 (1c2151 	c 	 dtteadd ml ea-qw cent! / 

6CCR-  Wft-dT dqc"-161/  gat J`teadi dtwe, I&tt 	 cipt 

3Teetem 	 ,e0dtiet ra-grq 	ft-at ottat 

vi ,ecrt 3-11,e Tialtu 	glett41 	c11 g? 

	 ettql4_0,t,  6lat 8- 	Etta 3i-rad/ 6/ 	at 8.; Tiafta cni gato-1 

3-11ciaq 3-11(11 g TUT 46 c22114-c-ict. aft 61cit g 1 etottc-We VIT eta cicta fce Tiatta e 
aict3iwiftrw dt-adi-  5d-1 qq,e-ii.-t re&rdt g 1 

N. 3cc1,ntia (4/6 kW) 

.1.VW0-11c/11141c1 3Trtur r 416410 trid,ki (tic!! mrzrrx, 31-r-11 .F TT (it di 	ut 

trftgrlita 

 

trite I F-4-4 map c-vidi 	gr #4C-T 	 

atrardi-(A) : cl 	dt e (3i&rl. 	mute 

cit-dt ezt(?,):qt cpcktoict 	9-te 
cart et e 	 citat 	cP6a 7 *a 

-g?tre 	da4cp 	 a# 	at&au °um 

mn-  X c51e1 Rvffra ft—ezt utICII I 

3-tqezt aid( 	f&u-, 46 ed cpcitidid 
tio8.-it i4te-oft 	cart Ott w-dt 
g 

arreff ( n or ,9):ftu dtu 	4 6 c/3t Uct3 

acPu8 	cgutial art 'or  didit t ivueti 1 	t1 6q4 (Hz) 4 dicta uucti 8- 1 43f 
= mr-Tra x aidt4 
V =nx 



cr .2. 	k diL fear, IW-S 0 trT 	ch 	 ci•or +Rseii 	iTr . I 

Mr--17 ITT allcl cnDQ : 

I )31.1r ii)ci:01 TcHc)/.4ezt 	TT 3TRIPT iv)ci.td1 

)  tar*r3Tr-1-6 

(ii)oon --rctiot4e-er 

wryr-irwr 

(iv)ctidi 	 

_ 1 _ 1 _ 
	 O. 5 Hz 

T 2 

3 )=6 X = 2cm 

A = 	= 1. 5cm 
2 

V=0.5x2=1cm/s 

76 



• LIKtif qa 

ti1 

fl -A 19_9(o) 

tzczn 
(irq-11 'ti)  

rt 1 E?rrrr) 
Ki--41-s•-•to 

Po -A 19_9(.) 

ret1 
ty'ra 	arm t 	3 kZ If 

I L,..0 uf 

1 

'1Zst-41--torif 
•zrr 
	 eret g I -"roil 
iL;f .orA 

fW-A 19_9(*) 

4 
-;t1 	-z-1 

a1 11 g. 
r r zrerr 

.4fik-14.41 	 kfra 
g I s3qI6•<,,I tb=t 

f4 A 19_9 ) 

cr 
Trti 1 

fo- r 19_9(.4) 

1s -44 r4f4t1EUT 311-..3 \LI chi 41 1  rich u 	I 
11ZoT-RS 

• braramr Tjt4st TR aR4 	a1c.1 f it TrwR 	('car Trzrr .7w *.s ti 

• iurrffW -fii-leb(ur 	Alcf 	-47T 	3T-A-rrff 	T1:1 411 g I cl ,turcf: *71 	IFF wr   t, 

Wc1 	31Tri 	 •Tri 	441Ikk .ftwrI  

• Acil. 	a-  fittriw \Wirt it 

TAAwit  W 	.-e1 chcich .( 1-t-et I 	i 	-1)4411 
c-1-) 	ct) 	14)1 Lc ci))P101 c10 Wun g OftznZ, zi,ci> 	t, GI§c11 	I 	1L1 

3117 itlqr 

' g, 	z1 t, 
(40 irlufl g .1 --q- '1 'tj 	ct) 	q c-qct) ct)1DAzi -Etr,4).  qcolNi(brlei, 

Rt19Li1ti1 -T4-  f: -0 	lcir * I 7,1-d-cnift \iq1•<u1-tb-4 
.,1 	cp 	cf .iqi51 -0a,A3Tr .3q1.1-Rizi-fr .1g1a;•0u1-c 	if  3ft 

*I 	\iqi•<ui 	- 

4 	qi 

• N 

... 	
. 	. 

1:: -. 	-1-  . • 0  - . . a 

'r 

	. 

 ;-- :-..1.14;̀);  , 1 	.4.... 	•:•,• 	•••••77-....!':\ --' 

111- 7T 'r •i V  "Tr*til  

• w 41 c1- -11d) 	4.4 Trlf 	 vrtR 61\9 7i--Trr 1 /4310 ct) t,71 	 3t1 tiq Zif TO.  

t 



1.1 Y 19 o(q) 

,17.5 

lzt -A 1't to (.4) 

t 1 t-cit 	 s.et 
• gfragf, r4 
• it 5*rt 
• ‘s ‹Fir4T1 —

tr4tfr-H 
(T1t—v-IR* 
117-1144 

I vIPOU 

fix 19.10IL 

4,4* •1 
• is114et. zo6frzci vitt? :-At 

i6f*-0E1211,4 a3t41-4e 	4v3sEt 
arerei gnu sErt t 

• zitttrwt t1z 	 rim ••• 

• Rreng-("04 — 
V/Price-4 *ta, 
MIfferra 

 

4v-IFt1 Mit!) 41'31 
• 4.010 :41f el 

9.11 
• 44 14 :414 (4* 

-.4,4 4)-9 4 414 
01i1 1 

• fAR 
Plc4 
NIgit,,oi 

• •- 
PIA 19 10(,:1) 

 

  

141 .1.141.41 
• STi-fit 1t1/74 

vrttz trx Orat.t. xit 
sNitf za) 

• LII1411 	&relirt 	iZzrit 
ie0 

 
gf.r t aro dm-

4 41Trf teM A' 1 
• 4441 al; ystr--,Eara 

14r;:v 4;1 
ws -44-ara 'A 

• ,erd-t wen 	arr. 

wir1-4-4;M. 	4enTa 

11)1*(141 .9fff-4,14zT 

.1 Celeig 0,11 it ,44 
• evreta vita 
• stitsatizrz tmetvei 

• 
021. 	azEkriv-4A 

-43-4.111rwin —,h44 	4 
raw vE,fi&, rc-1->if'zxn 

4 3, 

Hirt iarevt 
• =tt d~t- 

fil 4-4 xt) J1u1  
a el 

• 21,44,) 41 444 
vifIt 

• .3<tr14n ib4.3.41 
4414, 44,010:11. 
4./441 

41141 - 44R-Int 
• 44 Aid 1- 	a% 
i.1,1 3,4--1 4.4:1 .1. 
f?4' tog firkin) 
4f1 341-*Ica 

• 1414 4I1 41 444 
• 4141441 (441 

1.5 • ...4<trrvn 
414. Ttu. 
14144 

  

19..io(4) 
4 19 10(4) 

Pi 19 10(9 

3rfR-Es 5cciA1 cf.- (1 3i ) 

1. 	 fqr-qum i 3T21 ct-qt t? 

\3 -CN— 	fa-r-T-m ii2t TR am 	 Tri# 	 kir-Hrod 

2. 1-49' 	\31 4 1ci 

\31V— fit, 	tLT, elvich , 

71:1.5cc-114 '9R . (2 3-i-W ) 

1. id f-4-4erdr 	404 	 ci-qt 340 -g• 



311'—  	 A OA 	 fAfiT uchii 	 A chi sNaci f*-131 	7-2M 

yid ti dcI{uf -1W 	ct)i -ArnAT,IirM 	TIN-41# 	41-i 	Trr- 	ti 

2. evii.bor 	3rA' 44:fr 

\i-c-N—rwrftAt 	•-11-11-1c11A AT 31* t 3TIVR IR Id.  4 grip-  chk-IT 	r chzoicir % 

3. PIHRlfigcf T714 	31r h 	1;44 	kftRi  	 ko.) aiat Ftikciwlf--41&1 
= 

\37lH— ii4-111C11 - 	 TiITT 2-14 	, 	 4 65t f44rir-49 % ata - zt41 	.1111 	t-itsii 4 

3td7 

tit iccl 	11"3R (4/6 34') 

1. 44 faNErdr T 747 -iii TErl 34TA7--zrw t? 

	 •;),4 fArAerdT 	(v.W cht-fl -5kw 041chi .wr TA-al ti A-{wrr 	 furl <4-11L; (G4 %1 HI-14 

	

tgisf-tgTAT 3-frT 	do4-IK-r 	kik; 4Nia(u114 	Tter rl 	sircr 31-nfta 	RTR4 cbRur 	31-crftrtz 

-1(1 	Tgl *I 3-T40 YISLI 	fa-T7 	TR %, cto f-4-1r 	 tl 	1:1 441 

	 aTIATzrT %I Tro- 	7115. 	7iqtrf -k4r7A urea   A 

kigir 

2. 1-11-1R1111cf 	 9T7 .4474 

\1TH— *11-TFT 	 fqffll-thf sT t-echt, rai1-17- li<t)k-t ( syit 	WA; triT7-7 -zili ki 

3. ‘cfcr [-cot 4 .42,0 	 t 	fci,f git1 -cvrid TR t T;FLIT 	fzR4  	TTgT TRIT t 6Hchl 	ffuR1 

..:., 

 

• I ,•-• 

,1,•• 
arezwircr 	.--.. • I 

It • '-. 

.,,,v,.." 	..., 01,, 

la 

	

RI 
	

i elk 
• I rlf 	.....1,11.-a 

	

,4,'': 	' 

....—...m, 

.:\.S... * 	....e..s.<7.41 
\ •.111,i '. \ , U.Z • 

I "'"'"3211011WINV011. 1111 
\371'<— 	 )1TIFT- 4-1k1(41 	u us 4.-k,40-ft.T17 14)6W-P-krttif 

c411-1)84d1 7)- 	 .F) TIT9-4 -*az 

4. ril-f 14 71 -1-qz 41tr, kon, 	=bag, t? 

11 
:::::7 ) 

' 
\37N— A) irate 	B 	anti C) <4,14. D)10 

c D 

rit 

, 

' , 



20 -pit 1TT -71q7 	7t-6R4 

IT04-f4S 

• 3irKTR17-1 1:jzt 1:1-t I-1** fmr-dAr 	 * 3T-1-47 	tjeAl arc Ti 	 Vs* Tic At:ft 2411 T-Tftft 

1241 	31T? 	4`1174.57 	311-A ATI ti 

• 1eA1 a-rr 1T 79* 3-1:11Je, 	* 	aTrwrvi Arrr 	ArA 51ZI-11•5 A91-01 

• 309 * argIR ziicf if1i i t•4 	4rA-dr A 3T1 rw 401-0 dc4^i cbta ti q"Eift 4yigturT1R1ET9 411:rd ti 

• 4-1114 f4-*-1-{4 X14 1.5 F4-110i-1 ad71-0 	'31T 3-fr{ 31T4-01c172.11-*71, 	 tlitrZt 	13U4 

mitUf2.11 

• ,31 • 	ti*.id 14 GI ,01.4 7 3i;r7  	3rfr* kim-r  	fal,TR-a4 31--1*--o.  601 ti 

-srf-d-v faf r 71-A Tiz 	A14 t 	wtrdq,  cRur "WO ti 

• faftrarall 	31-1-41s-r* (-:11c1 	ig‘m 	1:1121.  3Tf * 	migar00.) 	A Ti3TIA7 ch t 	 is  

Wrti a1 z1T 31-T 1 	ii*YrI4u110-14) aic *1.  WI .R711 7171T 

iii c -E1.3cc-1A-)e4 	(1 3Ti ) 

1. Cfrtfd u'o)1 Zi cb141 crql t? 

• i1-N-kg4f 71 z41rzfali ,fict  	t at-R.  VRTI44 ciPtc q),41 .11-r   4)7M g 

2. st)111+144 AR.  ifi\i372,T7 91-14 * h111)(4.) .9-Fr 

‘31'- 614 tlDzit-1 

3. iskir cr;)-f t? 

• 3-ir:117%41*-t4 	1-11-14 	-5141:1 	1:1191 Alcif tI 011 	 3-TT I *1 41,111-1 aiih--1*-1 *ft 

`13t1i A ficrffr 

4. 71-47:1 *11 t? 

\3•K-H- 	41E11, vil-EcN . 	TRRI1 	31-741Ef 711-  rf"1"-1 	fo-Pr 	1,4"H 	31-R- 	-4 3114 
TraZ1 r 3q i (frtl 	 t I 

7E01.3cci•NI 	(2 3-1-- ) 

1. 31f49 	1 Alp( ql+rqi-r •Wr a ltv ct> 

‘31-1,1- 1. 31'41 -writ ci 	 u 	c 1 I * 	 .14 	 t I 

2. 	of rr, 11t1-471 	* fait Efr--zur r coNut A-9-jt * 	(Nur' 

c.(iicrr t I  
2. 9.4- 51 	Wif 315-1771 t? 

Avirrm 	crr3T1 	-Art 1 lid *-1 trt a7:r . 	• Aildi au f* 	IF 

.47 	 til-t A 	 tfr-1 A A1c1 	Alc 14 rc4.2bRicus1 irf 	gio 44.6  

31-r-j-47r*1 	 31f-4-i* fugal* rd,Isid 	A--slicf-lais sicror 	*Tr' 

3. 011-10, vi 	TiM  	art 	 ft---zrr? 

• 1. Alft q01c1 3R-4- TIO-T t-ic11-11cL1f 	 T1-4-q Wiq-d 	 

* 	 3tt 	 40-> (gla 
2. 311:17 	,T1-1i-itslf 0ia1 3T41i 	MiTti fart tt-11 tI 

3. a tc1 	a 1 3-1f-dft-Wf Q,11 .51-Wfd 	* sUl1 	1-11 faftr-- RI 	%1 

4. *14   FafiTR-01i .4•111,10 z101 	31-'T ft 4111 	'401 'iid ti 

80 



21 41--q-q 	ftiffulcb14) It ct))ftWr 3ItR* ki)cich 

-41ccq-k.  

• ch)Nicbi -q11',1(1 71'11741ci1 	H1cHcb 	 cI4IcHc17Th—r 	Plchf 11 	1TT-4-J 	 1665 if ch1 t I 

( I ) (-11 	 (ii) ,T1-cl 

• Al ch)RIchl 3T qcq 	 t -11-111 (4171 

-.IT. I aii 	&iivE 7W11-11 

<tairI ,.? i 
, •,...-1 	is,  

.1-, I 	14..r,---,41 	=i I 
• I I 	17.---1---c-i-4-1 

 -zrAftrcr.a law,4.1 m 

• .V--13 	ieM 4.5.41-4; f&k.,41 f- WiR2, 4e. 	1,-1- 7-.ffir4-i• 	WEI -•2-1 	xt-r•r•zp- 
,., -z-flf 	' -er-t;4 -erze4rt tr-<rzil 
• 121  

• .,11F--1 '*zit 	* i 
.. VIT4 	.R4 zpsstfarfersr *on 	-q4.11. 	!fcR al 

zts'iRier.r ft a vz- --eft t 1 
-# .R:r-ar- 1 wrz.--41 td  e W--13 colarcht 

-.fit 	-.11 • iii 1-42.1tal RZI.  TIT4 KT 	R.I.S7 
/;'IRT,I.V1 f41- 1 z.A.1 P-1.-itul 	zi—i-Olt 

,-ITa•I•Iii e 

. 

<a;.11'ZIWT * .ati,44rz zrs't 

. 	. 
-441-*--,&1‘-<-11-•-_,  •I 

- -. 	c) . 	-. 	- 7 - 	' 	..,:--.I-4.-r..,, 	...: • ., 

_,.... 	 ..'7 	-. 
-• 	- • 	- 

e ex-PrRtrwr 1/1' -41--erz xtw'reff 
f 4trr vet' Prerweri A  
zrrr 
fa-fil- 	,-b:If4r4,--1 atir---4t 
41 <-7 trWizii 7-51  

.. trnr4-7-at 	(1--4--. 1.:RIz.). 	;<-14-fai.-1. 
k-f4-6,Trzrzgrzr. zisi.  tr•ut--r vift 

 
f 

rta-r7,A,rr fz -<-•-•,-;41 	cr-ci 	1..t•-•-wet-3, 	zv 	4rer 
.zift 	'-xitc .M Cif * i 

. W414 ZetrillWT z 	3•1'21 W; -3"(It-4.,;-cf 

.si;, -.: 	lEti 	(114,--1=1-1) e Z5 	razaar 	•4>• 	..-1,-1.1 .4 411, 	-,....1 U. 	"Z-i r4 	..,-411...-r 	zl I 	.37"-E-i 4; 
f4-asz fAv-ra sif ---zrtz•ef wst wr-r---zr--zr 

-451' 
. q -9-  R-  mu xaA fa •ers tr-41-z-ir 

/1.51 	•1-3-xx.cur 

. 	--<TRizr ftrzfl 	ft:r•tr 
,. 	. ------  

• - 	- 	- 	- 
 7.17,--A-nts 	c, c 

.... 	ci 
... Tis`t•-itv-ile-r 7/57 A.4.44 	3er*rt 

r1 Alt-1,z 	.--azrzi 
. re i .' -- ...-;'.- 	-.1.• 	".-Vr<I,/ 	SiZii 	'ZIT 	Z•I grefi 

'.11-ccITZWM 71%;f4::,•w-rq-
(:t..f4-.3,er-c-174') iertt *1 

• . _ 
-,41...-i,...,..4.. 

- 	- 
.. 	- 	• 

-- 	....r..,../.. 

• - 	-- • ::: 	- •‘.11-5.`,...-ar-,....a .. 	. 	-.. 	.. 	- 	-_ 	7 

it (-IR W4 -CR cftichl artrr- 

k.....,,)  ,...,., r,-,...„,- 	-w-se-„,),., it (ER)  • wi'ftrt 4;1 -T4 en lx--<pi 
lb—WM t I 

. kAftwi 1p  faiir-- 	ua.  
i WWI 	4-ivz.Ittor cr-4 

4;11;41'4i-I ail WIX:, 	- 3-9-4'-.; 

clftzitt 	A w;i1 117.t<11 i'', 1 

. •-11**"C ,cit1346T A ut- i *311 -4:111 
":1. '..-A 4 kit alfAzr fAv 5rwm 	1 
,i 'RI 

. m - 1 si-c-i 1 	t- i- 	1..e<4-3c-ii tr4 
,z r 4r4h1,4 uutf4erd -EA 	.,,,,k1 -g 1 

ea 	ZKE.T 34 	1,4, .4 ZIT lETra 	* a. 	co 	st.61,4 vcpcv-f 	6,4 
* I 

=vat' eft ..t;ifb--.. ,-1 I 
. 	. 	, 	. aTTZ/TTZ * 	a a; 	a a•ar n......s *Tit 

'ifi .-11•4 at t a*a %cif .T•al 	PI •z•ai--i 
•<* 	* I 

: 	...• 	.•.• 	- 	. 	- . 

' -.7i a. 	.4, 	41<ta•I 	trrzry eg...i,ca 
TrztifjV 	i--1 * 

- , -•f 	*---Taa ---...-Ter 	.,C1 
341.- 	ft-Aft-rs tZIAT * t 

itY1F-Al 	1 zi--.- 	-T--:4) 	0-:IT-1-,zt 4. 	-tz,r,:t zetsi• zIT t.;I 	el ITIfir,T713I1 in. 	Mfki="" 	.t-14t ,-; 	V...•aa.rain. 
cr,,c661 	•WerziT 4 	ts-‘,...14 zI 	-W5I,I -64 vit611-.4(-1. t,  61 --f ...I•sn 	Z/51 ..1041,-4.1 S4 

711- 1 Wiit3431 =t1 <4.* c) tt) ..-.--ra 

• 

-4,sa'az=a a 	...ra,<Zt * I 
I trr-4-xi ''rf-in---4srati-  4 t-Ar 

ifr ••ziv-Q-- 3it rrir ft-Mcn,a4-mf.r.-4 



ci I k 1-1 1-1 si 

*st;'4411#1 
riAM 

• <4 i *N41 •ti si Fir et Zrif -q43ti ZIT • aifc ti I'd 7r4ftrqs-izii atm 
4;m t4-a V-  R.-4*i ranzu .--ic, •zrm't zet era 9t. 	WV 
.,•,,Ireif 'Tt &A V. ,--11T sd•-fci, xilv4=1-  A 414 < (.•<a V—

Tratt -ii aucTINTrdN' 01t4 <4;i1 ,44 .4; fft-p).—Rtt atm* 
ThI 	cl,C 4,  'd . ie tr4T WM.  # I it coif4v-pf * .ic14 
St cici t I '''T ‘91.4:, wb-- 	src•th # I 

airrO* arrafrdRT 	3471 in-Tr 

4ftr -rwil.  

	

. 	... 

	

* 	:. 	. . 
• 

..- 
WZICTZIST 

• 

• 

( 

- 

• 

'NI. 	) 
-: Y.:•.:. 	: :*::- 

-. . . 

A ftrtit *I-  ft* vz rr<zzr 4. 	'‘,-(.-4 arm -3;-,-,1-  ia-n-rvO ris 
tr--4•10 zb zcga -It *AI a 1 '+i.-Site ..T ii -.17:-‹ ..ti`<eer * I 

t 	writr.eyeati -4 .1-4 •arrzecm 
v
1-1 
er R14.-ecen.; Sal * zratir, 

- . 
. _ 	- 	: :.. 

• 
..:: 

 =netftramit -4 aelawr zol  
3* rem -c-iv,4f A *ref 

te  I 

WIWI" wrcIF ee. leAe—laPre w•zret. 1A.).4-•c ce 
.3ewzrr '.T 	ti7/ 	Rc9ce * *RN 
t 

.. 	.tifal---4srate -4 	.-vi ze-- Tr. anfk 
'rk-rt -.Tai 	*..-7tt ws-1141,4). 47 

ftzm .i ,ii•1 WA TITTA 27Mtif * I 

qiqg Tlit-wr3T-Y 	trm k3114 41(4 11-1-Tr 
-writ 	wibir zurzi 1.354 	4-4011 Wt ZI 

c.-4 	't i•C .4 ="11 

4->ThIr.t.i 	tAll-t 
trr4ci 4.1101 0)-T) 

(47-4--,A 

' 	::; 	----'i 
• ' _.... 
...,..- 

...- 

-• 

• 

• • 

• 

44-1-tr-44 ' -''r R'  isfliftwa 
-311-4b-M -anzi Wei 	11 t-d1 

I 

crwi 1-11414•(ellttch-T "ilcf 4rollr. 
0,<s -t. -*fflarroi-icri. aat-f—LnwAlif 

mrerfit-s., 	 
tir..--,-rt 	 _ 

• • u+Itis net" 	- 

:slir.v.c..1 	.4c-1c-h.' 	W"--17  
erar 0 I 

,C111 '014.11 	fiiCt 	allitq 

• n xr<ra 47,ct41 t I 
,...... 

          

         

	

144=it sras-rw ait B4 	*: 
e"41-3mssr4f•-e. i2•1.41oz-vi*:e 

z.w•Wir.vrr-  a 

	  W4 era 	 w---v-21 
errargeerr 	Afiac4  auras .e-welt 
late-. 	4 c)-- 	 sra 
wr-trt 	 nrq.,  75f-ra 	I 

• se> .tr,-ciri•r-c # qrreet_ 	acrt zwv- 
ais wrof-as 	-act crim IT 

• 41s-ro,t,C AQTJST 
.1',ect.lmwr 	 4 a 

.tz,411 ,e-es 
AZT .1 1i a 

• -.4.74irev-urr 4 	zts-ra• a i 

 

  

 

1.--Arre 

   

     

          

vf-cl --1ftwr 1 trm     9T/T 

1.111141 
V4 

TrtiT 	- 111-zi 
.-41i1E1 	.a.:.% -41.-rd .ei•edi-iff 

,a -0 - A .1 • -et tirel. 	wft•Twk-ail * ----r-I 
* era a ftr-4 -A1=-< xtri.q. 

.1. .11n" :.Try ' 1:12 Ct. ..a,c11,  Zt; 
urzt Eera fetxr-z 

-6.0-rerri 
- -- ---,---4, ..-::-..--:- - 

.. 	. 

• kqc4,1 -raw-4ff- 	icr)rA 	 1.4)r fawn 	of ti 

TPT-01 	 qrkicht 	k-14-11-1 iteU chlPictoil 	04.-1 fc tRiITTO fq4Tf79 	"cr4 

ec,t—t-p„t 	 aTr-a-7 

T4) 3Tcf 	:mil 	lchr fay i iriir ch11 	14,1311 	figh 	 tIHIS1 aTIT-4 '97 14 Vp-Fuj 

• 3)c141-(ail-1 34T -*-TT -74 3T1' 	ail leb1311 	 f49-1 chlei 1,41   	)cif t 4-T 	 (1# 

4-11 t, ‘3,c1 ct) ot ti 

I 	d)cich 	wr)R 	t-4 	 dch d)cich -zg 3 	110 *. 	 141, air{ TTUrfaif 	71-11i 1:17 

tfrzff \Alai tl 

- 16 k_iocis T1)--J). 	colPicp1311 t 6111 >~lcil * 	qft, (1'1 , 



31Tftyin 	 1:17 141411 viIci I t 23TTM'Q" 3'dW-1 1:M t rcififiR 17111 -.11 7TMT 	 ti -crft 	ta-- 

(41qf 	I 

3 k-ici I ir:h 	- clt(1 trq2.41 	4 	11,1 374,11-)T H 	I4779. we r 	lichR t--110-i 3t 

tfa)-71:1 

\Ai 17W- Al 	Tait TT * 	 

• 4241 ('N1-1 ,33cich -11)Pichral1 4;1 	74T 	4td (312Tqf LO.) I 7R-17 	qgt TrdZ. 	3Tf-dftT 3#4 	71-d 

-crt 	tor3-41* 3T. R 	•t,\tf 1:1 4111 Alc11 *1 

• 1#4)-t 	---#4t 17T, iTET 	'91-14 	TIT r4cicif t, 3fTff 	cif *I 	1 d)cich 	dur *- 

	

cml (ctft-ci -) 1-7*, 3urft24, 31ft-24 	•cFcl 

ct 	q 	-7f-A*4 	 7-44 .R1-tri A -44 	 

*1 7f -T- T chlPichi 4 111-iii end 4r7r old t: 

cblNichr chtei zit 	 ii)7Tqd ) iii) ftWR.T 

CcrTRN 

	

of 	cb)Picbt * 	 TR ft-247 7N *R4 *cr-4 34-P:4 

. r7wr -W7r*4 * .1,1Picht 4)1,4 .74 	 * 

t.2,4rff 	TrrOLA 

• 41-1-Er tigict) 	5rct,p4 

 

11-411 	1 1;1 W4TtNirst/ WAFT •zot4 11.17a 

4 ft..4--er 

Pt-zi--- trt 4 erdr 41ti 
3Ta: 	Z-1 	'q'f " 

tlitrzif 4,--tt--(quil 	g t 
L46''.i, 

-Tibl R:ikik-M grufl 4,--cil  
(4g 	-s=f4i -a zi,'19r<wrq. -c•-?-6) arm 4'1—*•11 

-443r<ta 

	

.c.iic--- 0,04s, 
:1=ir15CO 	't'. ( -...C;arp 	ow, 	4,siftket 24 cc-fl 

1, ra...tftv, ...I. 	4V4rdit d-ori 

11ViiKlfl. 	•c!,,• trII. 

31114 IA ilf*tztt 

q Tifa71"i -451 

g zit`, 	eatW 
(-M WI 31 
Oct g I 

31-' ftsTff 
$•.--4 	144,--11 	t)ftrzit -4-41 
(iiircl g .irzilf 

31-TMI t(-4taizi 
-o,1 341-MI 	t:Iiii it 1 I 

i...;-71-4 	rtfa 	k.t-xtr- 	M.,-i--Atit 
T1 91.e1. erAt att.R 
“ii-Cfq z) 31Aftirgi 
xlftizif ztik:Wrcil g 1 

tra-c-41 lisgrgir-,z kTilftr---4,-rq- 

it--4,15 
7i11-447 th Z*-̂ t1 

...... 

- - ...<-.r..Sti...... - ---,-,-, 	: 	..- ,. 
,,, 	,,,...,.._,...---„--....._-_. 

T{14.1',11 v'R 

 ,_ . 

1/44.Aft 
• e-i41 

- 
. _ 

-fire (:rrtii4)7341. 
41,--mtzt. 	717,41-wit 
341f. 	4`4 filf-d-zi`i 
4. 34 Ttlrxi 9R-1 
kbl OM Zil -,..sil 

i-tr.s-TI 451 
W3TritSil =I / 1-ttir-1 
4;1 	;41-.-.) 	Ziff-UT 
.<wlkil # i 

3 -i •=mn ,-) 
332-141 ',Sig 
-41-Pi 24 3x1R-Ta 
trimil .) 
zli 	4-1 fzil-r-i 
-.3i1Wc135T 
-4> 	i Tat 9 
"-fa t=t-a I -,.--.„7,,,,„...,---g.- 

ve-olf4-rui 
i

zirit,pz 
t,:m 41 f- f-ttte 4d1R 
--:3-trftexd - ;-,iii -"-.rdi it 
z•ple I -41- zitR zret1Z 244; 

i''-%-4=--1 311;z 	fz4itWa--1 
-')-(-11 	g. 	.31-1 3,/ 

-TriT4RWT * Z-4 4R Te.23 

111 -<-;,19 3t1-4 
“cti,c4kli 	ttYcii R*-di 	,. I 

'f-tUd. lAt 
ftrztl tR gRe-741 

f--̀  	to-R-*--z-g 
e: kll-c11 	1 	.1 tcx 

K-<-4fi 	tptt ,61- II 	4--4iR i c1 
k-z.i Itir<-4 
t.7.10) # t 

ktfl zfR Triftra 
9' ,2 air& g. 	zst't 

f:4--i 	* zillt 
tir4Z7Ti 

CZ !!__"—; 4.:.J- at Arate•_-' .......,.., „--_____ 
CI tr"..- 	̀si ll: 

.. ____ 	=,.2---- ----124.4.i.4 
F Clen 
ltt rt 

4 • 0 

. .4) ..c,,y, 
.:: 

R-eiJi 

3.1.1 - (>11.5ccIN Cif (1 

1. 41a4c-ii,.4-1 TziT 

e. s!-H ch Nicht it 71fa-d t ~ TtaTff Tcr 	Lr11,3:1-1 t fffitri Wt-a 



2. usch SET (Nchk Y,c11 *I* tcoi T1 rIchriid   rcbq uctiR 	fay 	cbRuf cif 	711:1-01 

zrf 3TOTO foi-7-9? 

\irH— 	1  fq14R-ff 

(2 3.i") 

1. 	  ch)Picbr 	411( .U314 4-611' (licencir 

iiidi(b)Fuvil 41)PIchi Tf Nlel{ 	 qc14-f 	 ,),T1 kchoi 	#-Afg-u 

cil 

2. (-11 11 4 3-7-0117t 2 cY 41(11c1f 

aTfairf cblNia-4341 417 	I-711 	"VTIV -tbd ctv& 31*41Td 1 1111-c7 Wt-a 	T4-11 

3110-Nicil OA (4-4 	t't 	(1,1Picbr 	4 	sic-14 

1t icci 	SUR (4/6 3iW ) 

1. R 	 TR afrif -4 -A 	 ct) 	r 

Tor 	 afro, qic(i 	41N1411, 371WF1 (415E 	 afro, catir 

el=t4d, 4110 	ch)P101-if, ccir.11 	4-R 4-H 

2. 111incbcf 	714 c 	 

(i) th-:dt 	 501-.R1 (ii)  	 31-ft-q 

(iii) 6kr 	 mail( 	act -ark -*-t4 4)1 31T---ftw 3117R 1 fff4i-ur rntclti 

(iv) 3ifd9411 ..1))N1c411l,i 	TilTfarfaw gR1 fad 	TE*--di 3 fayla 	al en) ictit 	WR 

71-1p Trwt 

\31-H— 	(i) 	 (ii)   (iii) Ai-4M 	 (iv) 

3. 1-11-14 7R17 14 3-Tr1 	ct 

(i) tirq-zRi1f 	(ii) 	rc-1411-14 kifutr-d-zr-R (iii) 	TIN-Rri (iv) clt6 TIWEA 17T 

	 (i) eq-+-r chlPlalr (ii) 3i-r4Rr4- 	aitaf-{-w 31-w3i-fff 	341afrwiaT7Tiarzl -K-11 1 	cb 3T7 (iii) 

tcfcf ark -*-14 (4 fitwvq-rzTfrritru-zr (iv) t4-cr 	1 

4. 	 ce-ir*? t1J11 chl 424-11-  4 	T;r6OT 

\3-c-t— tau 	 fasTr- 	girt faiTrr-A7 0 17+-713 far-vrtz 	1.hr Trwrt 

lizT-*---*7 	TW-dl 	 24-r AM d 	-r 	fc•K 	t-,14 14141v 	Tr-*--th 	Ac4 	-5P-Trt -TEPTITT 

FIB cncr 	 yde durum  4, 41-r -1114),iir uric a'-t mlw1611 

84 



114)1Y1 •(-P 141-11 •14-)of 

# 
6CO2  + 12H20 
4,1 9sib ‘31-1-4Trqu r 
—4 C6H1206  + 6H20 + 602  I` 

Tviv 	 arrawistw9 

• _.
zin..--/ 
4,  •,g,...1. 

•pri 	arm-P.14.49l 
zrnn 

,r1A 4; 

arts a ccv, 

ars. A RI sot; .r=<.. 

fl_ t 	•LaVzi-v.- 11 	 Ar.-=.111 <Z1 	 I.1 

-,. t a , gt. TT . <41 1. ra --3--1-. TT 	ii; I kT...fT 	T:4-,7-7-••T 	"Tif•-•"“-.T.77-,. 	7. TRA .1-.1 
zftrz 	. 	ari z ir4"-ci 	glir.  .. 	f"-zr--  z . 
.7.4t.k. 	.T4 CRT 

a:rt.c.--zTaa V.57 	KT 	+-Tr_i 	'...37.-Fr 7-- 	gr.. -wf-• 	-ali 	a 	a a , t 	.. /...-§ .T i 	t--1 ..1 
e_ 	il-411 	-44.7r - 1.  =A 	< rar 	,Z77.01 	• r. a 
ra; a.---r 

ar ,a13.rr'za KR 	at  eitz.4-i zirWerzri 9 £:.; 	,i,a. 	f 	•-rIrraT 	-xi>, 	...In. r.5,ti 

4341‘r 	,c,r.rc 	zit 	4'I -.; 	•-r•Tvar.rm— 
,xt-e-A, 	AT-'fib 	:z--...sr.:4 -4; 	.F.1 T. 

-TT.Tir-nom-T -.71-.-ael 34-rt-rr, --wr-..er- r--T 
-a-4NT =77T.75. 

,..r 	ZIgT7 	v.37.471.T77 .7 , 	.11=4;(1'.. T. 
'"-T 	i 

22 ‘314 	 ul, off, 1*1 1\I'd ‘ic\J-149- 
T924-Ri 

• vf'oarq-clinmut #   g, 	 of zrrq co$cru t 1 

• ritIsful f 	gNI vile 11)V# 54114 cl 	g, 1-T7 	Tati-R-o-r Tcr 	3r471ffirff sl 	a c1 	I 	t)14 
qqo t 

• 9.4)1q1 TNel."'sfuT i;4) ‘1'(-11414) ;11 -4T 	f 	IZI #t TN),  	cteNAc-f,m-T-49 5l 3Trwir3 e12TT 
7z1)-4-r cmo 	,614 	#I *.o vitzrr 	* 

-gcrmi TrxelErvr 	416-04 
1 vilu  	col 1-1)- 9fir * 2 	f 	xuli 1 	(Wu! ‘104114cl CO2 c -zifirr 	cil 	fit 	Tfr 

qt cnomul 	-T0 -d-  Tet 	4ic1113 \30-1-1 3114AE17 ,11,4 ,sigl 	. c1.<1.-r 	31:17:117 # 	 

71t *1 

• "1-1144) 11-41.2.4 	t-9.  Till* TY 41-d1 *:-1) 37•11 	9)-U g-4)14.1615( 	 -uicic,f)w 4.91( 	 

iild) 2) IT-410 	vrtF (t)) q9-0- 	 4-fuell• qic,f) 3)1:m2# 	 cmk1 

di 4, 	r ' 	B 414 c,)4\1-1 (B1, B2, B4, B12) UP-TT Rda-I C4*11 	 A,D,E 

K 

• di -1- 	SIWR, 111-0-, 4)14 	3T9-ra- 
VII ....1: gl-rar- s 

...... 

•a-5a1 % r 

-475x. 	-ar--...wrvr... 	--.r./r .-,rc.,. 	adiasa 

am ir...1 -,..c> r a 	vot a 

.:: xeili 	,ert 	(nurr-..-Vt ,  r 1 xi 4'1 	-4) 
-,..trzw 	ver 	fr4--.znrr.4 	.7 -R,..TI g 

.3,./1-x331.  a 	,za-a,r1 
writ 	.Aezrz+z-r 	•zz.s.rea 	li.'.. 

XI. .W.,... 	.7 ••r_ 	.34" TI,...1„ 
lEc-Cft 	-rtr-zr.rai._ ..zi-zs 

..7F..--•••," 	T-7 T4".5,7-=T -4-.£3— -4-,E1 	(ir-z-ri 	Rt. r 	',,, 
--..z-r•Ar .171 ) 	,a-i% I 	,z rt rzt cr 
....., -at 	ar..t.r/ 	Z.:Tet-TT 

TEC „..... fZgT .VW_ csrzsz _ 	-.slrr _ 	tweet zwrz‘v 	•r-.-1,- I 	.-1.1f*raa.7.•sit 
:.7.7 	:era-al-  

‘21215e77 .- 	ell' 	(2.117.1 	..C•rit CT 
.rilf3r.T.1,-Nei) 	.t.ar 	,.."-+Tr."x 

c• z-frnireArr_ 	----..rarc...r. 	-.Varna_ s.--..errat 
air vr-a.r. 	•:?:Pr--..a. 	(F4-earca) 

-ate- -w 	%fits-  . 	-4 V-47..:Ft I .Z.1,-.71r (q' .715 "eg7T F'...,ir,a4 a -ex4- 
s.r. x9.) 	- ,gr,r‘ 	0 	.3.4" 	-.r.l.rt ',CAW' F 	+a e 1%-r•m • .-.: 
.-re 	t: I 

'D. -10.1 	'A-Or 	IA, , r ,- r 1 i . 	...g,,T-T. 	%ZIT .a<T 
aaral,.../ 	3er.r 	-, x i 1 firr z'I 

1-4..a."-- r-r 	(c law -41ra Myr: r4 
mine,.?) 	.#I 	zc f33,ff 	.1 A 	.,-: 
i-Wawry ,irit 	r-irrell 	it i 

-...1P3T7L7T 	g5 	.5. et a 	ai-t it 
rwr 	rAr="rt .-"1" 	.17,ra 	Ct I 

1-4-.-itei 	rrz.1 . 	T.r 	=1154FOIF.T 
• cri*_LiCT 	.31,-Ti--.34, 	,iii...-ic-r-ii 

-Tivros-r ivre-----41 ?psi 
13,ceirr ,Ciii-t.-11 •• I 

...1-.1".f 	4-T.TaT 	an 	ir.ti i .:-, 1 

ets",tirEt 	rt i 

Is= '''a -.Z,i-RZ3iTzi-7 	x*-A-44' 	‘."-- 
Zr zi- 	z-erifi 

--47-e-1 	Wit 	-.2r---.1 -It 
t I 

XITtel Neil 3Tf,2.4. 	--c-,Ft 	.Z.,--- ft 

,e-s 	a 4FCTI z.WWETI" 



• Tted-d 3irg-H - 	arra7rcP tlEfT cicci vl,1 oichi*53d, utii, ntra, fadif4-r, 	 rrafrff 	 

• N9 	 , 	, 3111TIZT4 , F3-M arta-, 613Tft", MIT 4-letlY141 
lc 	I 

• t 	1H-1,-1 t 	r (11)D14,1311 	1,)-  curd ,fl,(-11z4Ro, 31-Prf -a-r m`l 	cilft 	 t TT4t 
	7ftF tefff 41 g q'r •attiziRct, aTPrit-zrt 	<1•fl-r 3TITIterdff 	t 

• -11-11:FrT le041- * 	 

#11Cri *TIT leth-z11 	-H--1 (1 (Act a( 	 4«i, aravh-tar, 	cmul 7zn. 	6: -EtuT 

() 1Ft ga aittR 	41--d-  A Air at4pr c 	liar tt 31T7T 	 31-t T  it{1 

	 ti 

o 	warm (stomach) 

i) (HCI)- 	cro 	 ti,11 	(tiziler c4 	.ff2a 4ft-a 
4qc1c1i t I 

ii) \3FI* 41  	3934 	to) 	 Yo)t cco4 f 	4(z)-9-1 4,0 t 	t 
i) 	aTTPawr-4:11 TA 4   t-1) It fza-t : zff 	 our ta1ail-4a   A 

2)Rin-07 : 7ff (-di-4 A irr-17 T Gicricif t13) FT-07 : zff 4(-11 	4(41 31-1 f a fioa(le 

	• 	ti 

ara*Epir -3A4-t-Avilli)Tl trf-T-tTa r 4Tftwr c4 	 31-471rEfff 	V9-ftmlfximrarl Tl TrOt 

ti 

	 cblik.iehr4 - Li -c4li-11 TI-41 31-47rlf4ff 	1 /437v1i dc4-1 mil 4 cbis4 3iTal tl 74 (41 41t 	-ta 

*1 

Wrg-:,fir- fwd 31-fftf 11* 1:170/31,:ftlIZ '1T-40 	ki1( 4 ai( fff-*-T-0 	,41 r t 	:k41TuT 	 

tl 

• atiTra ilia TITE  " 	mfr-dU 317-1T 31`4T4 4 4Kr * alrl -N-Tft 14 Art A aTi4r4 -id An 

A4-a ti" 

• vt 	1-41141 -g171 311-F-4ff 711 ar4uf 3-TIM rIir ct4 qui 	 t1 

• 'Err-17 argra -art- 	 34I-TP 1YTT t illqd•( (Goitre) w ail-wfur (Anaemia) 

	 PTO:- tt-f-- ff alT41t9 	341-Trq 4 urn 1j241.  I cb-sFwia1 ti fq4 rffi 

ii. 3W4TrUt (3T-411:440  	amra   	M) 	r aior ti F,Rt aTTAaT -1-rrrft 	.itd 

*1 

• 34-FITTRIff-Avff uzu 	- 	vr& 3-T413 i-114 	40-r4 	 3Ttrf 	a-q-r4f 	Tfl-T4 
,g15,t 	 .At* vrtrTT1 31-PITF9 	6•11 t 

• tt-1- T1 	r 3T5-1TFR :- 

1) 	sytc.-r 	aTrATFra.  itzi4 * aracicl, 07t-Ict) Ai*c-pt gru 	 tl 4-1c4 	aki ftreP 4 34 3Mftfib- 

1 /471ct 	1:111 cl(t) ttt-Itt 
ii) Tyr 14 ,31c-t a 13t14-4 	,3)(-H 	mg, A -A-  Trfcr ttiAuf 	zff Tr-rWar Tc\c4ichtiuf 	fq-11ft icklt 

it all{ 41,41clis4-1 fd-ata 	city tal t1 

iii) trtTrr 	7-*-rTr * arm (Ala ark traficaT * -gm 4141* 3P:{ 	.cf-OTt tl 

• 4-11t44 	11-41.21-T 	arrti-Tri:F - tifi(-1.-a(ut 	gRr 	 ti 4N-i.cRur 	c11-1 s3f 	t-( 	VC4 ( ) 

444111; it 1447iki, A-ffvrt'eft t:-1 EPIAITItR 	V-4744 xrtlt * 3TPI 4ral 4 A AA 

tOi(*a 	qii( * faf4R Aral A 3-4-a •u* 01,11 Me) ci.41qichR 47-41 4 Pitt 	Ald 

86 



uif~(lO 	aTfTr311 	giki 	 47 ki7c1c14 * al 	T tr<T2T1 r algrff 5141-1 trdi *I (iii)   14 	itiaftcl  

79.ftR, 	444), kin c-I c ct 

• *9-1-4 317   4hh-t 	Aza 	or *1 **-1 

-Rid( 4ctruct a fvrfem  	 .crw vi 	t-dr I f 	c-N-c1.01-1 f-LIk -I acv 	 t 

*1 TST Vi7i1 qT1w311 4=4 	IRO wcd-r 	r4-74. *   A fafiT 	 ki61 
	• 3T5FP,F 	gItf -grim 	cif *I t 	ie. T1 'cr* ti14-11•44 T47( 77T1-ITT 72 ITT t-Li4 -I 1101 tI -aqq 7zcig-91 

4:17171TP:MT3l1 	TM ECG altliq '..4-4KITh-T117:11-Tntu gR1 	 i1Gbdr *I 

• 44i-ta 

P-7:W.112 
1.•  

I  • 	 j 

14- 

rini 4_ 
aar -1TT 

1111141,1e.1.1 11.1Mr zna+r-mar 

tics • TAR-..cm, 

-r 

• tacici lGI -qt 	 qiir4Z:11 	tql71 	fatET 14 0,1 	of *I 	Galati *T 7-4Tr 7q 120/80 mm 

Hg 61or I •cch-f 4i4 -1144 

• 1TR-if -WM 	 k`li4 ti faN9 sicni( 	cart 	*-1) 	- u w .fftT1 	qTt*T311 

	

frRT, $014A 1 :(F IT ,IIIcET *I 2) 	ch W7-6- zrt 411 	Ghl 	14 1011 	 7-2417 	61c1( *13) 

fir- 	ot-ilcbr afrr a2.Tr (441.br arftwrall 	zlor 	dc16 ,11 	v2if zfru) 

• r chili 4 Nch gar241, 	 sti airaAro-, i1Talm 	3141 ritz tr<RTIal YIt1t 	z-crziwr 

	

t A ,tt-ir tiwRR chlPiebitl; 31-F744 -14r   ti 

(() Mier 	T-11%-wr:414-1),d1N-f 	 tr1 WI qui* 1<-11 t I t 	 TOM m-/r cbi 

ssi 3TRArtz 	d 	-p1 A cw-R4 1Icl1 ii(u1) Ycicr wftR 	 Ylit 1 t45.01-1u1 A aarth ti 	3T1 a;1  
	• 	t 314--ar L&•-e:1.11",s1 .wr fir 	a 	ka1 ti(a) wf47 ItzA-zs r:- Tru-{* 	H1,4cir 

td t I  

	

ITzt 	1-471 ti iv I 31c1;) 4111111 

"•.2 .1,1F 	‹I.j1a., - r 
r 

.1- 
-e 	mot 	.. - 

  

A 	 - 	 13. 	 .........._ A1; 	 A_ ...D. 
1=G 	 -•-• 	 x. 	 Vac _ ...e.,,-., 	 'Et . c> 

1=3 	 an 	 A 'Ft 	 A. R- A R. ..r". 
CS 	 - r- vrr 	 ...... ta 	 ."-... 1-M.. A 3 3. , 0 	 0 

• isnq 04114d 	,411 -mit '0' 	311:1-ir Trw 17041 GGINcIGII 	ITWa   	Irmur 	ti 

• (4 °LI chi *T tact 'My AB 	Tfit tact 	aic1 GGA-cf 	--PR 54NI 	flGt) cif *I 31-ff w4f% 	Vre 

*Ta t I 

• trffii-c4,01 	A 1i4f4-d- fd-wry 
1. aTFT-taa-dr - 	 , fifkraa Pis - 	 far{  	fT-4fu 	31TER-4a-dr 	ti 

317-4. calf *I Trf 	zilcif *I -aTi*1- eb iGikTRUT .1111 -01 wIci *145 T7 =1 c•Q 	Ai A 3 (.1—Err-oam 7 t 

Aw-d1 *-1 2. d vG4 TW1 	T-T *Tilt 1:1 tact SIG( 6 0 •I I cif s fT 	ch i tut ftit4't, 4aaIt 31RT 47 2TTTi 



— 
xtc.irrrt 

,r_sneel 

,c1-usassa 
-91`2,rosr 

xislitrwrcr 

(11141 	 (ch1SI4 120/80 elcif tl 3. .A ‘fiVIT/ 6c15 .4WR. -7/ 	c14N 4)6 t I 4. d 

0'41 

• 4.fl.j 	 F.14-I4 	ITF1old   Imigu,wrgr 	,q719-01. &war 

	 fttru 	*1,44 3-TPI 	7rrruu OwT A--Eu 

fir'f 71-4. T 	*-1.kr4-tr3T1 4   	144 a-F14-Ef 3321-a-r -1-crwrq 

• 1-11.14 \ic,1/494-1 Ea 

41V4. 	L4 3f11-" 	gRi t1 -r cif f-(4 40-ck 342Tqr 	 air  "-Ta 	/c1.4)  

.1d 	41,-ET3  	F* 	Ac519. (1.14)  	*1 k;ct.) taff 	i.k-.1.-110-14) 7 chigici-Im 

Wr 	 *1 

91-'4 

          

Arrzeft 	1-31-z 	r 

          

  

	I 

zrferzS 

    

    

    

      

A w-ly 

-arrzn -zz-zFw 
-17 	-4 

i 
	 .424 

   

.41 ft-,IT 

 

        

•11-,.••erwi 
.1_ UV 144 03M-14-445 	 -rr 
*4;1 	 .44",3 C t '311") 

• 3c49‘ 1;rf -zrr 

011.-4 71 f- Ef-q-ff (Filtration) -m -Tr 	3-T-a*Eurr 	t 	 *1 aiI144,1 

71-01 ---fq7 7147 Trga 14 	 t 3-11Tasat 	 ( Nephric filtrate) q>.6c-iicir tl cilrf 

rn1Fr1m1~ a rt T q,k 4177 -161 3Tri 	-5rqg 	T fi (a l 3Traft--4a Ac-r 4i Hlrsi=r 

ogur 9T1 14.1.) 	 4 T: 31-a-4-41-Era 	*1 

• T476(kidney) 	

o (ice, ft4 -11*0\II-11 3TR.PTO T .3-- 1A9 161 cht 	 4 Ad 3-17179. 	fff-71:F iff 	 (4.kli-1(u1 

fa-zrrF Osmoregulation)I 

o TRR  	TIrd 	T ,14 	74TO-9 f41q- ,711c11 77 . r177 QTFR 	 AWE *1 

	 afiT  	st)ii 

• tr (Dialysis) 
sltrFrlFtltf c-R(.4 fir aT 	TTY 	 Tr4it9- A A   ti 	 

siqc-ii-iq (Dialysis) 

iccIN 	(1 	) 

1. - auiErl .uru sltffr ai dr-iisq) .14 ---T-d-r4 



\3-m- - 41Eftt5i 	r Itm-r 4 m1 	 a 	r crtb-ar gikr aTiriT 	kci41 

tiY rlfGd c4 	 ti dcwuld:itiTI-o-qr, 31QT lT ctai411 I 

2. 3111:1T7T4 TZT .1fr-d .  3U Q:,711 4.T 	t fOft7 	91Z1=r1 WI *a-4f 14 A-cFa 

I -Nr- 

3. Tfr 311 r TT -iT14R 	111-A7 ai  Liiti-r -4 ITUT 	t? 

	 H C I (61*Tei)P4-) 37I)1 

4 	tft Tzfi 1-4.07-ar fqt,ft chkur qg coir 2.ft eviini( i4K-f choir t? 

iftrzri 	31:1W-d I 

5. 'VT 1:f 701.  14 bar 'f9--W-0' iii 1T 	izrucbct     t? 

Inc-71' 	chRun 

6. zlq #1-# 	14 f -ft17   0-101 t? 

	 41dI 

iccFN 	(2 3T ) 

1. is.tdilliq A 3i1R D air RILIFH-1 B 	C 	41.1tf T1 cHI *-11-11-101 t f71:1* 41Itui 3 	1;4> arl 	(51.  

fir ?  

 	AM y-frik1(4 fcidir4H - rcte.414 B 	C, 4ffr M 	IY1rt fol615“ - F1611-4-11 A, D, E, K 

2. PEM  	 Tfft allot 44 cncil 414-111-oI 	#r4 fFu) ? 

\iTH— PEM-tti 	.12,,1)9.11 	ct; 4,Kuf 44 arol.,41,11R4 	Tt9 41-{ *Al 	ti 

3. did TRF chi 	P1111( OKI 441 t t? *ti' 39f iiqviT TT TM 4)14 *? 

\i-c1•1- MIMRfR eiCiftichrat -4 	 Lifw >7lnf % 	31t4T11-49. 	\37047) UW 	AM( t-  7 WT-47 

31WTTq 	ar-RT \_+>(-14> A rilm *1 

4. 1 /4x,11*Q1 4-1 3117.  tra-crliFl 3.1-d7 T4:TIZ ml-P-7 

.37N- 5JT4 -11-  T4 	3115 c•-q 	zh 	t I 	6 ct) 	WI 34 31-q71)-firff vi i 3r 

	

#14 	7z1-7 	c1,44.) vilcl t 
trahr# 	e14-1 	ThcT 	RQ.Tff 6)01 t 3T1Z tIt71-1 5 NI 	 (vr- Tr) 

311R. 	30 	 31--4:( 	e)-t 	1-1-F kruk; I 

41 	El 	1;11' (4/6 3T ) 

I. Sichikf t-igrltiuf 	r Aft 4-17:11 *? 77T 14 uch1y1 	tT Iffi-11" 	aiT7VzW tl 

771? 

ark- mcbRT t-Rcibluf ki11 	t 44Fict) ttzrr t Nq* girt 	TO 144)R f 2,1T c4144,6 

-crr-T-P-It -4, -r-4# 8ii .ant \=1M 	-Ar491 	 3179T 	tau arlia ti 

Cdt7:11. 	3fict-61 \IN 	6CLIK 	kcbricil tI 

gwr-zr 1-1-t 4 I 	 ct)   "g I 

6CO3  + 121120 	C61-11,06  + 6H20 + 60, I 

	

col -r Zit 3iirtstii“ Zra 	 •ckvl.,r 	 aTTWiraff 

WRI flqC)Nui 	Rik.; 31Tc 	(-11 4-10:- 

(i) creN11.4)et (Chlorophyll) 	(ii) 	4 4411V: 	(iii)   aff4,41 	3417 ,1(4 

mcrOT 4k(-)tiuf 	1-15-cti 

I. w'i 	r) 4 	u AfR=fT * '11 Rut Tr t ,711c4 74311.  T1 III-4ff fn-MT 

II. Alcf 	3r 	YcR-1-1 	cbRuf 3c41fcd TT49 51 31T Pv 51chIqf k-ik 	f * 	(I-1 3 LI 411I 	 % 2.41 

T chI(I 	aloicioi 	7-4 -a- 	t 

III. 9T-171 	u -4 	3-1t4 H Alcf X311 gItf +1-1 * fMt 34i4 	wt 	 



4-irt-citch 	 Uf ,TITT tr4 	: 	 

,311f7tGEF, *of atWilzr 

fe,Trr *1 	74-01 

aff- lizT A fats twT (t—dm-7) *-cus 

wo-TTT 	 31)7 Altil 

23 iNlqi• ul 

-4y9q-gs 
wzrr atff:t-ucil 

• 7r - 	mtcl t f qlt 	 'dtIT 	rict 	r 	chi Wb 

• if r 	u Hfi-cPct), 	T*1 3-111 72,Tr .eq-cq 	 *1 

• 3t:Tirt 	3TErT 4114 fa* 1)144 IfTd eAT91 gRI -41Trrcff chWi 

• 41-1 (chi T1 3110.  Tirfq7 6) *1 

• : 301-cr9.  tcp  ct)Nct) ?Tr 31TRIzITC 	cildicNul A 61-) cueil 	*, 	vrttR- 	IN-  41 3ff41T 
	 t I 	 3T -4T AWR 	• -1(1)t) t I 	Yll•Mcf,  (‘444, 11-17, 'qAT4), 351-Tir, ,<1.91eict), 
gwretTr, 	 3tT ds TIT f4V1TT (*()140-)(4) 

• vr-d-a4 ItTIT -31t-wfm.: fwR1-  aTmr-zrw 71T (gc-i 	ft-qt 	-14,-iirsci 6141 ti  	TI14 

TrzT i occbm (414 (41•4 c.1-111 

• TR mcbR -5Kfvfa ichtif Ir iichcif tl 

3-k-4-11:M --> TO-41' 3#1 /tat egwr tq - *t-zi 	—> 	ficip4 

"atq 4ftzi to 	aka ti tiN (tAlcd 	fF7) 	(4.) elver cTic 

• cifach rr 

    

1  

ITRIfira viBrasr vi-2J4 orss) 
(3ff3/4Tr c crqs rivav TIT A :weft 

10PA--4si oThiwt (ciss) 

       

       

4111(1.4" 

minnvi-4> (4141-air) 
0(m IT 3140,1. f WT. 
gfu, nrcrra. 	31ift 
i171 •,1 vI) 

et 
	• ufttqa fbrutait) 
au-  4=n z14 F471135gt 

-i1 	TT * I 

I 	 I 

tf clft-qa 

0A-a (4 ur,xpz. 	 k1 f. .1111.; 
(12 ‘,1140 	(31 

ar-lawycft 
Eizzx 	tr•zu 	wrai t. 
szrct fkivglftif imar t 1T4itv 
1uf.44 iM MvIrsicri *. zr;En 

7/4 	711i1T * I  

‘ratt.btfl(u•flazi) 
2rft- 	trt.rmur 
fte.iftt it <Actor 

Az-ci aff4cIrst 
zrAfin.r.b.  Trvil pzzz 
rifZt 2T41-9' iTRIT 
:14TFR 9 	'Tit 44 
F4zr,--Ati 

vsmat 	 kl-N (ANSI 
cT zri *Tema?? 701 

atrit 1.1; vim zjT atsit =1 ttift K.4 

• ' -Er "eTwr-'4•I: 	ataTfa.  404) 	 3Tr4 tI 

• trrofiTr 	 ATTri facgrr-4ff t : 

( i ) kt-w 	1 	 ON31 A Iclftrzri 

nT *41 	cl 1 i—U2TT 	 zE1311 	1:14Auf ch(c11 tI 



(ri) *(11?-171 erAW-071 	3Tfti-k-w 3.11W, 	4fq-rd, 

-T4-4 	 4,1 3T-4ifT Ittrrat ITT fir wr-ar 

• * 	 Fou, \3-c-NI41 tt 	•31: -:vrt -1)F4 gRf 
4r 1-wr   	ii1( 	fr-zra-  A-71 3t1 dcb 	Alif Ql 	1-c11 1,.d Wzrr 

31-d-fer41 -OW 

• 34--d-: TztiA-211-eif 	*1 4wrR-  t 
1. Lilq5  
(.1114 Iffr ,f14z ftz-RP-It4 tirm-T9 (GSH) wrItff TT& t q).  \Arm 	( 	 (ft711-  311TgR1 
p-Efl <pm) 	1 -14114<1 cirmi ti 41--cq174-  4't 3Qif 14ii 	@ i *ID)L1c11 

t 14.1 	 31-Er- N-Rt v1AV8 	qt-0--Q-9-  11410 	 t1769.  V91t t1 if 

ViTh ftdraT Affr- si 	r f reT 31-IR* cir4c) g 1 
> 1 	 ti% 	3T14 --zrr 31-2.T4T 31--Eritzrr tr 	cliel frTr t:  
• tft-ir 	: 	Mfr 1 1-11 4-11"41 	3TRW `tai-101 (31-6t-zn) 	t 171 TT r 	cm.] 

m`t 3T--o:ntw  	t I 	1. 4.11 F1 efluEdT (471-1‘31M 31-1 \la t 
311 Wei t 1 ft-4Z11 	0 ,N A 4m-dr 311 1 /4711<i) t U2TT 	'Faur 311- 1/4311c) 	,1.‹) -4-rfr 	=it§ 1<p<1.-111 

• iiiwf-ro- 	tt41-9-  (71121 iii GH) u21r 	 tiTIN 	(0,.1)   Olt 
•gituzil •ct 3T-47 <A) 3i-rwr-dt t f 	itcmq iNfr   ( 	) 	ftcrtff 	tgar t Iq--ef 
vit 347t4-1-91 	3i pia 	al-Pawl-4-m (<1Qq1 - (1-  31-14 ift) 311R-  arf4T1- r cb4 -4gff 
wine 8 
2. 	T 	fir (31cfs liP4) 

21-r-zrt-0 11RT31f -Aftzr Oct) •(-11 4-11"4 1 /4,-Nrrw 	31-Rrw eirzr71-0 	q-ffrth t c t 	3T-4wr 
31-fd-q-Rd-r cp t 1 74 zit-  tiRi 3rFzr-prWzr 131 mar *m-=1 t`141-ff -49-R, 	ft -ft 
31-FRTRIt.1-0-dT cD6c)-  t 1 

• el-rzTto 	r 	31-ErR;crq- 	74r ,riqt,< A-Tr 61<) * :- 
i) <4, 	 7n•t-lf4 7-4 4-11.-IfcP itT-17 	3T-4--mr * 	tirzal-47 	 311T14 

3y iii rr > 	Ft ZIT ei *Plei act, 3TRIV9 *PT Th't co#11 M corm tet t 
2Trz1-4-0 	•, 	 TT 3llwrR- 	yin t 171 4 Ic4 	3P-A4-Fr 	-r-6-ft 

\v-f fturl act' t 	 3TP:ntlff ' c't (041 	slur * 
3. 41-11m4 	zg 'AT --1Wff T4 	11" 	Tt9-17  TirW zit 	7r-r 	'VP)"1 	3L1111-c1L1  
fl61410 t I 	31-ecrill4 (TVA.  litIzt (Diabetes millitus) 	 •ch-1 	cV)v1 	111A 

r*I t 

3i cR-s- icd 4 ';R -  (1 

1. T1 0914 c).-11 	th- 	 )-A• 	? 

2. thti -04 m 31 	1r 04—Trr 	t ? 
‘J-th— Vi4 4.1 
3. t 	&MI Tieiff 	? 



\31-K- 

4. -41.1-4 4-1 -c-Itch WI 4;1-1-37 ITT T4:0 'Uft 	 44-11 VU-4 	'16141c,t) 

R 
5. 41 c1 	Th—r 	—Trr 11-Fr vrt.F 	 d <frmi t? 

cdt-1.3ccIaLl i;p -  (2 	) 

1.   Trelfd- 	1 

\37V- cfd-4# 

.3--4-1119 	 atri 144t*  elWr 	*-4-4 VA 	chi 	4a tiqpi 

-> riq "Ohl •ioga•-i lift'.  (vier *- fry 4 ilia, 

411t icctilti CS/R. (4/6 31 ) 

1. iiRcitcp 	 4,14 qzrr t? 

37N-- 4 -MO 	TffM1:111t APT slcl 	4-1 <IN,  ,3T-TTR-Ezu 
(w) ipiNtcr,  : 	4-1R-c1tcl,  T1 	611 	 1-ft, t)c-h-ii 	—3-r—vrf4Tr 	cpst I 

ftzrr3Tr'Tt     *I IiiiRcikt) 	\41-cr—'W-1$14).1 &-:5,-1(114,11 f frr e)`) 4 iiqq (mu t 
‘3q16•0J1 	f 	3171.  311:A viluic 	f(titzR) 	T1"414d" 1=40-4 e)(1 

	

31-Till-cpct) : a> 114114-c-1N) 	44 fiV-M 4-1RrItct) i .c1T Uter—TiTt131--Tift- EF 	-ij-cqr 	vr-tR 

	

,(-q0.-t W•-ti' 	 14r 	 m`i 1 	rr311 	r .94-1,141 cm 	it * 
(Tr) 4vr er" -Titzr : 	'-IR-(1tchz 	Itur 19-rrr 	Rtcrft 	anuF 	 •?-icor coRi 
.gri=0 31-f-df4T 	31-r-6F -tier 4 in, 	r—in err & ai 	 r fir 	t1 

	

31f—ttl-ZT 	3TrErrff (T-4)d) 5r tlftufFI 	,ricbcir * witt 	 ze4.13-T 1 zr 	iiVTirq 
4-6-mTu1 c I \,,,t) 	t 

2. —ems WIT (014 t? 

3x-H— AT—N.g   c11-1 rzif t : 
(i) 	 414.1 t -1)-4 	1?t 	iTrfkzi-qur 	 t 1 
(ii) zr 3-4-4-tr &Mit 	 iiitp)1)1411 	iiRokb cicb 	Alai t 1 
(iii) I)-7T 31Tkr11 	 41R-c-Itcb 	cur tilt 4 4-1k-IL)D1z4I clO 4 t Icctr * I 

92 



24 All 

• \r-ift 	 vItzrr t f 	ICI  vfla 374  ,1•<4 lt-41 	4-4-r  cmc-1.  t 
• vi-vi   t- Aft-Tr  1/4,1-H 311.3AfitT vii i 

• 30firT 	 31-4T vw-3 IT 5101 t 

41.1,111111Ww 

-411.121111ftw 

...1,-,-,1”<, 	-•-•-.1rriirr+nr•-• 

(')fegli-rwq  -7-r) <n1f31<nI thlifu 
81q-) 	•1  3-f-d- 	q--rt  * 3fi--  311TM 

30 3Tf - 	*  I 	 1 t1 1 /4,1 4 D> 	1-4 

..../ ,....._____ 

4211:—  - - - 1116:=-- 

3fN 44-8itzrr A 6loi t 1 

- - 

vw.. 

(N-)Ttem (Budding),4  4 
,i-i<t) 	vr-tr3 34 IN, T -F q-Idi t 
31'17 vilq, R4 ,30 •t601 t I vl-Ict) Thf 
ct),-ct) cic41 6)<t) 	t #  f4,-Trf 	tl 
,iidi t f -3-i-4  -4 	ci-) ArrrTT-F 4 

veil 	vim! t1 	,3q15.o-q:  -ft; 	,31Liq.  
6IT IT 	tct..).,1 

. JT 6IW 

Ark- 

II, 

Aiiie. 

11U" 

(Tr) 4fiwal wr faHfIIr -  <nlf3l<nl  ccr 
uur c.- c )  itzi-r 	ct), 	-cm 34  31T3 
tWuj ci-II 	t I WO", Tit-4 .ff2rf 

- . 	,:, 	mt.- 
,• 	.. r: 	. 1.-- 

IF4 # lif v1.1-I 	q 4t-A-roj  qa- 	t 1 
41--rul 	-,ei.  cr,1131cnk).  Ocl f 
,i-ict, X1£1 34 P<I,eict) 	.-t 	3-1- it 4 
R(tAct r \rm.) ti 
\itir:  <Fc4+i l * 5i 1-I 110 

clATTF*31#111tf t trATol 

• INT 
	 cr& 	 wriftr-  3tTil 134 	 chi!, (371=4) ZIT Erfzi-1 gNI 

	

,t1ct)01 * I *,z-r 4c4,1,t 	3T. TfiTT v1,1-1 	TritT 1 /4r1-14 C 	 t 

• fkrwft 
(w) RIFT wa44- trrq-cr 	342-Far 1-1-ci 
(41)D1c1,13# 	1- c1)1c1c1-) 	trzifxr 	tiur Alum 
i  3-i-410-ff 	 co1P1cni341 <nl tf<n anqi-ritu 
	 ft-zrr 3U .(14)(11 	 4)0.  t 1 

(Callus) At giqq<pi <nl v1-+i c11 * I 
1;f4q9' (1160101*1 

f4-ir (Cloning)-3,74 vi ict 

31r-1-41 	t t-A- Icn It-4T 
211, 31-9tr TiT 	t   2-11 I - 

  

TilstY A' 	co 

• 410 # 	vi 	 3tri 61 	(11 't 114M-\47 	Arrr err 	 AT Tr 	 ti 

• 1Hiiict6 	1- ct)eict) 	 tur 	cif4c4,1q riR CFW 	trurrur q)6() 1 

• ?-45 	CI-WR WI 6l(11 * 

-‘44 ft-ift Wa.  truTrwur 3311w7 q144,19 tr3 crt-vt * fi 3roz 

	

PrIfc-r  	kompm 	1 

	

11. 1 4 1co ul 3 	tf     OF). 	rb--6. 	gcb 	ti 	 3th 	ti 
3113- 	PdRo 	 ti (us vie( 7-4. mclz 	cmcp 	 ri5:,F 	isti rffa.  cith 1cCe 

it ,(161qc11 cfrta * I 



• 

• 

t 1t4 97 .2.1T 11iqi T14- 	 t I fikqff 	LIMCI vilcl T I 

uil 	u1-4-1 	eicrcl f I 

Ti 

14R4utic1i zfrq9rtITs11'TR 31Tth f I lei q1R1-1 3T 	c>1171Pcb, 

u2Tr 	trit449 	Ti 

• xi! 	co 	4I 	1ci'1  

1. 'M717-3 crq 14 it 2. 3T-r-41-7 	1-1(7cl 	-I 3..71-1-11+11Tr 	4.2 	zict) AfirT 	.ai-crit r 3TT9T- • VTT-6. WEI9 

a)---1 14 GI 	3u9r, • c,i14)qi 	Tr itTR-4, • c,ict)). 	t,) 	tH Gm Wet ,1(.0) 

• rule 1),q10-14-, ft-r9- Ti4Eft 

1.  .ffur eau 	(c,r 	chlT-4-th 	 6 	tH 	— 	13=1-W t I 

2.  '10' 	7TtI7 chl 	 31-11T \31‘511 	3-TEOZITUT 	* I 
3.  Rch1 	'OT11-1-9). 	R-k-1R 	eiOccl. 	97 11 TIT 	 41I4r 	313T3P4 \31-I 	r 1,1l\-1 ,t -111-1c1-> 

T11#91 	 t I 

4.  '<vilr.4517 — 314W-d7 +i14134 14 ".‘.31.1 zist) 28 	TT 6)01 e11 clF1T7 21 R-I 	1I 3117 3T:1 14 	-.16 35 -R-r 
+l1~1eicrc11fI  

5.  CP-Trf Rui—Wqrg 	 c1,1 	/ • ,311,i1T 

6.  45 34 55 	cid cb`") 	 ,651)-4st) 	't)ct) 	‘311c11 	T 	*•). 	 1 

• .91 	tt-R-4-49- 

1.  ,J-Ict>1 	ff2.R 9-et eEc11, 	We cicif 	I 
2.  31-u1 u 	eit)c11 •111c1 t 

3.  \i-tcf) itc 	 71th t I 

4.  -) q,fl7 Z crt 	 cue.} q1+1() * 

5.  Z qi1+1 	-TRT 	.flq 3T1T7 	T 	air4c-Hici 3,0 	A i)ei 	ill R7r-d'rt. I 

4-Tsd 	 (v1-1-i—ct 

• 

.1.-1•t 301- 31 	di cold 

al .i 

M.?, ...4-1-41 	Tflgr 

'hi 21 

t114,11-T_L 	•:...i, t r" i 	.1-i,(- n 

gq, 	,..,?r49 71.4.-417G:=4-i7f,/ SI ye) .ta 	qtrut 	cis, 	,vat.t 	A' 	.,t-t oi,z 	1A- --101 	i.'t 	*I •-r 
•z-44-,-t-tctifi'...11 	.,..1 - rtc-11 	it t 

L4. .“-q-z-t-ri ztrt --11 zitt a- 	CM! V4sbila -..74 Pfq,WA -4-,' fr.;, r.44i 2iP3-ifrt-I 

•-tre.r.„1-4i.".1; 	1 

RI 7,i t.,14, 	;21.Y11 al 	•ai .1 	,it 	xi Tr:. I -45 	ZT41 '2 	41 	-zsairwati 	t-tit 
./.Q41 ..-fivi 	ch,f ci 1 	a 1 



0 

=r-rfr4 

41". 	Tr:1 ',171 rIl 
tr Ro-t) vv.! 

1 Roo elm 

• - 71rvilc 
z441t-qt4 

1i.1 

• 1-11-1c1 1-11q1 ‘31.1-1 3iTr 31tR. 39if  4)1 

31,r 

3t.scufgf--)-41 

4)141 

cti•Z•-ri 

A iA-4Nar ztsb-ruzli 
1 an-a 

ct5 w Kite 	i 14-4.44:id tcflg 

=pi-izr-n r 

IWV:t 

  

1-11-11 T  f*I-coi \r-4 vr—fdcom 

• IT9 zi 	r 	T-oj TsfuT 	(jsbItT51-1-1) .21T 4-11q1 	 31v74-171 # 	 *I 

3I Z c.-qct)  3z I1rd7 ,4-ie1Ict 	 t 	 c.t>dicit t 
	• 31tqTre41 	1c-1 *1 

• Nict & 	T 	iiñ 	141Tr7a. 	 1 GIR - 	ft.11i7ff 	NI  	zrrt t 
	• 	— ThI 	colDict4 r Icp  	 t, 	TrI4zr-4 	t-q-R. -4 au with 
&k 	r 40(4,0 tth 

• 31-4 74 (1:1) ch6dIci t c16 74171-4 # 280 f 	z'41-d7t,cp quf  NOR-1(-1 	Tq9. 	* 1 ihti 
11f4 trv-4crrft (41 5ki 	q> 	crt1)a%1* ,;r41-1-4 	c16 	(,)01 *1 

• TrIffitzT f4-14za t- 

r4-fitr ----1-7-1 

ar*e-rr41 Prfizrziff 
. 

vsagroiatt --'ta4-- .' 	•$,/ 	fetz-1-=‘  
zrifs 	.15 	.1--•el"R'YEZ 

--.-p-r =4 --S--.-&=i z 19-r--<7 =4 	zwrIcrrign=r 

3t-,af4r;T1 Wall 	f-''-•‹-t • (ucr)) 
-1-  

-wzrr 	4''. 	,z1rt4xnr 	--1 	,z 	;Ei''.• 	fZ-icz  
.3.-1-i.----- 	ftom 	-cittxrz 4,141-r 	A 	'41"341-41-zi 	ft 	sr-c-1 	fn ..-11t t I 

zot"4 kXTz--11 7PriZeirztf -n`ir -zil .at.--..r,-,--i—i- 	:ail- 	A firl 	- 1 ,4-c-il 	-4 	"••c=1 e:41 
zt-1. 	f-ITert  

- --Z ch----- -(45c4 	1.413W----i=--r*.9 	I:4cii I 	SZ F4Trerk-r 
tW74.-V•2:31-45 	z6t 	A7,Z31—WS1 	ft 	.l3;rrz--n m*,;tii 	zr';,<"4,--11 
WTM"-q I' 

t-z_ft 	f414-241-* 

4 - 17-,:t-i- Tfi:tztivi.-4,--i 
Krzi 	=4-T-EzT 	4--Trz-ft=k)ic:=I 
(<-zerq-erx-11) 

0-44zyet=1"0 zrE.- 	vrz-4:1 	ff"----- r-q-Vto 	f41;-4- 	tt. 	, -f. ;vrki'i -EMI 
.) 	•=i•*1 	kt5-r -ii--;',z 	-,-•k.. 	-.---- Ast:4 	<liffi',45-124-1 	0- 	 r 

I ...eih . .T in' 	fk-arntarr-k1T 	tt-  i 	(1---,--,r-z1 	jacr 
•k-11247 '4P1-  

.arci-- -ifFA--zei 	;EM 	7.-biz-W•Z 	-C39'... 	f4r-tt 

• v1-1-1 Witt.  71071-1u1 Uzir zeMiFci1T- 

	 qfftt 	 3i-1-11* fl04-iut 	t Tcrd-: 	cif-1 fl5t-,9ur fTh5 	TRT 

u-4-for 4tn1ciOcl * 	Tfff'd7   -RN (STDs) 	 

• zit9 	Ti-fr- 	fl.v-ful zftf -  TIT i_tql T4'4)-z-r 3T24-4r 	 4 30 .0 	,tict-K) t 
n 	qr 	 1-14)1-1 	TEIR• cre14-11*{z41, 4-1,N) uzir c>.-51-,Is 	*.n4-11-q 41-1  	* 



• -c.f.3.r[4.41. 	 ') 	 31115-PTT tr-4121 31-r7.7.7. (RNA) 	led7e17-c-1 -4 
3Tfc'f31T 	46 c.1.))DIOI311 (4)  	 timi-wicta 	arrm;,Fr 
	 *1 Oft--fft gfa-wr ci-4 cll t1-i-I61l4) 41P1cbr3i1 l fl.ccqi 	ge 1r t 1" 1A-Riff 
t-141-W 	q1:4 3Tcrt •1,1 ed-AuT ap:rur   t I 	R-24-It ,•t-T 	tri tistMul Mc't t I 

7.317-4.t. 3=10? u I i- i--11Z.O.qa fd-rwri- gui RAI tfstAci 02/14d 	e01 	*Icocit t-31304u 

4firT 	 •crki 	R14,3.f 74" r4-4vrff 5 	kr vfta-r tr--r2f c,),) cud). chl • -i51-at-i 

T.Tv4fci sir i'<1 	 Trqf 	 7i-grzr zrr 	ita-r4 

• .cr.31-rl'..41. 	A 4-4r 	11cbc11 t - 

1. (.171 	err k))c-1-Y1.1 0+114   31V:ft 	311-0T gki 

2. y4.3411. 	 it 	f3 v1-41 	77T4 Tf4ff ftr GO. 	 7zir 
7-4-4q. 	Ifr q411 0)11 -rft7I 

) 

1. 1-4--ircdfZqcr yr- 1 cr,1 trfrzTrfitu 

441cl-111o21-r -1-79- 4 c16 	vi 41 39 11 	18 44 	tilt{ tth t IcT4r 7H 	3IAT Y11)R4.) 	71t17 
fa-Ofq 't1.44t qqcrilci 3174 *, i 31-q-7-UF 	4-49-m2rr 	6cl * 

ii) Tft-49TOT -c16 3.1-4Tqf vi4r t14-J7> 	1c1 t, 71 ,fq,,er 1 \31-1-f c1') 	e4 4 -9-0 t 1 

11i) 31i/f4Til - 	cur 4-11q1 	1 /451-1-r 3i-Tr Scb 1 . 'tq 	61() *1 

iv) 311W-Tu. - 	fft-ru 3it 	1;c4-) 1 F 	cici A1411 ocr) TIT kisk., 

v) -r - 	r Trf 	TrItzrzr 	ift 	t/ 	co 1 /4A-44 d 11 I 
2. WA" ltd 1-tw1 z r ct41 

\37N- 	riNt   3trr .̀ "r ass m-rzl <molt I 
3. TI FT 	 chi 	7-IPT 6101 	Q16'I 313 	gRTfa 	a fici 61 	01 * I 

	 vur 

c1 	3c(-1 	;1-'3" (2 ai"-- ) 

1. Trur cur 311:WV14 U- FT '(-)11Ncl tlitt t 97 6R-11V I 

'1-1 	" - )v1.-1 
2. ThiftrT 	c 'c I6 	 Tifgff ITNT1EfT -41f. I 

\TKV- 46 	q1\4 	chi! ZIT IITIWz11 \A•a §414114)c,(14-1 	I ql 	g I 

3. 1 -41- -4k 41.1 	'a ,I). * 917 cic11 	I 

• R-14-4 -r, 	*7cir7, 4-c 411* 
4. -GIN f4fr-qt z -1111 61t1 IV 7). ITTsEll =11 	t tW41 t I 

	• 	31-*UNI (IUCD) - 	 qr--41 	itWr, 	# 
ft -4z11-  	(MTP) 

5. Tri4Tr ci-)1 	- 	 Tc1.31r.t1 (HIV) 	 (AIDS) 
\J-ck- 	- 	7107fflFRI-4dr ftisrrs 	*1 - 3Tf r led7err iT flciai-cr 
6. -c14Nl'Iul cr4 1-1.<4s<1 4 1°1 	tfq. 	 3td7 fMtiqI 

xr-Z1ralf 'Err 

era 	 <n7 	r,45-ct 	 K.F< 	 xriern-.4txrr 
it r~r 	34 	 k-t-scu A 	 3r =uIcjw-1 '4;7 zird4M-7A KlY 

-arr.Z 	zri'r >F fi rc3 e=rr-c-ir 	i 

tEt3cc i VW (4/6 3fW ) 

1. 	cl 	1:17. 	 INNict).1 	,111 	I 



	

yid.  74c 	cowl) tv<I,icoull 

	

tb-„F 	 uT 4-44 4 
tivicoui u2i-r 31-13 Z 

 	ftElq9. 	ffi7 IN! icovi 	ocit 
7rq.  cmcoI girl cir4q)19 rtR-  crt4-d-r ti Ac 

io 	 'ffemm-r 	t 7'r 4r41 
q-frd7 vilcIl t 3r17 1-N1414hul 

C1•-c17 envlIuS 1 c-41-A. 1/4311c1I t I qdRct 

	

611..11.s 11 	Lacif4ci t \mot t 31 
L 144cIA 	 -71 	T1 1 
	4 Tram 61c) gi 

  

2. 3T WI-ft qd•-113111.  st)41c11•4 \'W 	q91441 . 	4Pci*ci\h)1•1 	9.4r ATE 
	t 

‘17K- 	ifs 	74 4-11-Ici 3f3 ->T97 	 61.1.11->TT 	ftwrii->741-Trzr 4 44-->fam-Ri Trf sly 
trz 	 
3. ft7 TR 	1--ARgc-i 9-rrr —114-act 

	• 	(i) 	INHicbui WHIc1l 	Z (ii) EfFir  4' 144 	 cfrwi t -4gmr (iii) 
4171- 171-4 3 r> 	c1 g-.3i5rtzr4 (iv) 74 Ir 	4rTr itut ki7t-H LNI4Ictk r6c11 t- 

4. fkr179.  9-  6 	rIV 411-11 	7P-TNIZI 	+ilk 3TRUR 	1-Tratzr qcii*'. I 
• eiR f44--44   	3f3T f4-41t-  	t 1 1N1YrzT i 'il 	l tr4TZr 	cIa TegW1311 
3-114-d R4ItU 	vtIcn t 	•Nr1-W416-  6)01 tl (v1)rist)) IT194 4-11q1 	•<kri z1;17 g-IT 28 t 30 	4 6l 	di 
ti 
5. aril cV-1) * 

(I) ft -z11 	t2t 	344- 	411-1     6)11 t? 

	• 	Tar it-42:11 	*1-uiRci1..) 	Ti* 3TraT 6101 * qz:111 39-er z1)-1 . Tr zcla-11 311TRIT-ozr 51al 
*I 

(ii) Tit ft-4zil ifp-4I 	3phir 411   	or 	3TRIT tli-m-9-r .041 t? 

	 rft-A't 	 3TRIT 31-wrt A tr kriik) 	7:11-1t 4149-rt1 10-6-A ctic Tis&L9Atq 	f) 
(1 	 *PVT Oct) 	tIchc) * 

2. 



UNAt 	 

25 coli.iird 

11,zgi-iWS 

• aziiii11 afN fdlti-lc1141- 
.ercrft 	r 9101-it-d-r t 31- 1 	1 	eia1-r 	izrV9r um' d 4>6cilc I 	I a-r 	 f -E1 

\3,1,?‹14)- tI--q1 	41 	 forr  	.F4ft 3i-d7 	ci, 1c). t 1 Wk----dit ,11-r TIT 
trzif-q-R-DT 	z-1.7-1dtt ‘3qt•<.1 	iisa-rq 	verrt 	31-67-31-a-Tr 110 1TR- 0,1 	1 	f trr git 
31(1,1 #1 

• Tprrip ,114 a.)1Dior 	-rfkT 	Oc.) 	12-uR-p tr7-97r lb 39 30 t-8)-9 34 79-r #1 

• TM -9. 	 ft Qm 61c) g  	 Z[f cNI110 	*1,4 

• -E' 	1- 4-11- R_Qci Dx1ticINI tif4 	 
1..4 u114 	41—q-qsicl *NOfdal 	i7r 41101 ti taTT I 2. llufRp (1))P1 ch 	I ftl-TEA-ff 	< 'fl•-1 

•-10c1 	ft•I-Tr*3iTizr 	31-1 rf3o' (4,1Picp1 	9-rPrT 	zg 51,14)12-r  	f4-61-1 	 # I 

TRO 	TfT 1 3T-E4#1 '1 ,4).-eif4c1(1) -cfitfg 	-) 39 3317 cvu1 	cfrift1 
• 4.11-14 Trip- .11-1c1 -fft7 (4) cIT4T 4))NIch1 14 46 11-uTTO 	 * 31* 3921 f f 	\'-i.szlf 46 t I 

14~ WTJ 3f 3T 	<filet 23 lluTTp 6)4) 1717 	23 \YI) 14- 22 vile- 3ftefl14-1 (Autosomes) 

	

(X 3t1 X litqr 14 30 X 7 Y 	4) f 	-q TTRo t 
• -4ficr9- 1;A/a  

colDiciA 	 Tgir70 
Th°t 011•1 	e)cM 	'(1411.1 cb)D1cPlq 

7-41 1 tre-q7 > 	 r 	Nur 44 
t-Nci 	Tl 144 Tit t:- 

1. t 79-q 	7z 
310 41 	.ef 7t 	319Ittff 	vilc) 

*I 
2. t1\797 	•-viI*11 .e1 \16144c11 

61-11c11 
117.939 « •÷1/45 	TIP-1 Thc44)'( 
suet trO-Tivi 61.1101 * I 
3. 41 lc 	 314 014)1.2. 
vTa c 	TITO 	Wcf 	 3T7/1 i;1 v11 	c1 

1 

• Tquzi. Ti 

91-Ici 14 -cipt •Nri 34-4:x A, B, AB 30 0 Taff 7f 111- 9 ,z chi V 4 j,t. 
r-117 Ala * Wirt 	Rile 4 3Trq---1t---d-r m-1 

/A /A 7 IA i 

PPTIBi 

P P 

i 

A 

B 

AB 

'0 

iziI ci (4-r0) 7rr 1.19- 	IA , II3 30 i 

5k1 alcid -f -zrr vuoi t 1 \41,1 IA 3117 r 

gq-r-4"i ,11-1 t 3117 i 3TrilTrth v31--i t i 

• at-r-Tra- 	 vl•ich 74 4,14 	)-, <141 .1-1-r ri--0 	31'17 ttfi 	 Thl )-4T Tl 

z-cift-Plt 74 	 81fc47Ncl, PliT7 311 1/431N411 I *,ii c-N6 z ftWF cP) at-rTru 	 f4coi,t co& \Yin 
t 

• liPINT 311- 41-0147  	rdWR 
	 cri-r c z1, 1 c1 qsiq 	21-47#1friirr, gli-iltftrd-zrr 417 



(i) 	q 	 'ii ii-"1 b-1),r1 	61-11 tIc1). 4 ai-4-dr 	 -11 	faz 
81c1I t qzr1-1 	c Zr A 	 cm,1 	 -)-ErTuf tt-dr 
t IP.1-4Tfiftrzrr Wrzil 1 1f TTG-4 	fat \i-g ,Apt-vR gun 3TIVT9.  crrot (NT-1 .c.w•-tr) 4sn1 t 

(ii) g19110-ra-zrr- tr4iftfazrr 	1r4-ff tfitzr1 	zrr 	ccief 	.) 	q)15fi t TIT c16 	\YI) 
‹,-1 	 trTref r \3041q-r 	t, 1 cr-A 	1ti-4 tr-4T4 	31.41-rq 4 Tqtr 
q•-f -161 	 t I k;c1) 	T-9T 	t). 	c16 &Rift •R 4-69T Giq -9-et 011 t 1 

(iii) -frfErd-r- *,d fd-wr7 	.arroTr 	30 .41c1 #r A 1)-q-  -10 	14101 1   ttsizTf 	 
zrr trr 	faz).  f‘'yli-4qN 	4 31--Icift-fW 	cMul 	t1 

• 21-41.1:4-zrr 	31-IWTRIA.  3r-r-ODicr? fd-wrR.  * 1 gli-Un4ii 	trliv--d-r i'zR:Ot 30 X TKO f4---H 
t 

6cc-IN 

1. fat ilurTo 	971 eicilV I 

•ck.— X 31'1`7 Y 
2. 4r7q .if 	31td)71)71 11-770 

\31-k.- 22 v1), ZIT 44 111:97i7 

3. .crTIAi 	4 3TR-P-Ti 	ct) 1-1V.I.  TT gun 	(MI 611? 

c.tv1 Tillt A 

ti 6c(-11).-1 CR" (2 34-T ) 

1. ttEM-Fa-Err 31-Rrw-dR.  eicbi A t crq 	,fiat t? 

\JKw- trlificbrfazrr 	Thzrlut . fi9.  X zlupv 0 NIT t 1 3tY 	MmR Tri 	trritff 	inl t1 

qziT% -z-r X -11-urTo err t 3Tt yijarTp.  ft-dr tr Tyr 	t 	crud L cr X ilurR7 3t7 	11-17-0 
* 	q14 Tif ,411 m-̀ 1 -i 	rr q 1 	cil t 1 

2. of 	W4>cX11 34 (MI 31f#71-4 *? 
Uft-i-UPT#.  Nr4)c,1/491 ill f{11.  arWr 	t13117t \A-1  	itl 1.2-14T 

ci-) 	 3-1—A-  7ft t 

icci 	AIR" (4/64W) 
1. t-797 ced-et 	-cup( 

‘31-H- 1 	of a-ea 	111 tpoi 	*Nei wur 	TRI 
. 11797 39 1 	 RtZ 	.q 	\Ai* 4-1 	41q 	3TFIT  	3T9T4R-d. 	v11e1 t I 2. 

,-,AI*4-r 4 't-161qc11 	 td-R ••%5 GI.11C11 t 	vilc17 trcr97 3173j 	 Tfrzt 
	 ti 	t\T-17 	31-0i itRA IkT k;c4, uNct) 	3T l') 	zip 

	 cfrIcIT t I 3. Trg 	t;c-P 	 3T11 31" st))+)f?..S -f7T 	•6c-1 g I 
P1 1'1797 1714-1 	i;i7? -T 12-u-R-0 A 	-> fl=-11-1 tv-ff7 	zroi 51,1 ,11 	)q 	f40-11.-r Ocl ti 
4Picni I:411179. 	.R1-1=Rr 	c1,141.s, -TTFO r que1 ' 3c9T 	* I  
2. TITEri 	IWIT tr zifTuT cb1 3T1T-TH 

\3-M— TrvErT 	rot 	7RO* Tfrar 	Trr-{0 	\-ie-11,11 f*TI-Tur 	 t 14) Ilur cc 

I 312.71T 	Tof t TTITI, R TrfT ZIT 7pluj 31s1 4-11q1 T ZrT 31-g 	.q7T 71 +I 

T-PM. 	 * I 

"RITT112 	licbk   * I (i) 22 IFTTO -21T ci) X TrlRp zIT (ii) 22 urn 721.1 \cb 	clic4 I 

• vi 	 3Tut t X 	UffiT% 	* 	Artf TrT 44 31?-d'117 3r t.  X -717 6) I 

• AGE 3irrt 	Y tit" - 2Th-rt3 tic-act 	n l 	'fl.c11.-f 	)+If al 	r 14 44 31..fdt TYR17 	i;ct) X 	Y 

ITT' 0+11 

99 



2 6 aux 3riz of 	et 

a-149g crS: 

TS "7" WGl 

-44 -RI' q c.i 
(&RT-d-9-  wr u-fici) 

78.03 .-11 	\31-1 	(N,) 

3rFTZt-A-9" (0,) 20.09 

3t1I-  f9' (Ar) 0.94 

0.033 --1-4-9* 5143t1cN-11*5 (CO,) 

0.0020 

31-1 --z7 	11,I 	(fkert9., 	61 f-ciq 41, 

-1.-f, ) Le‘,-1)-11-1.  : Ne, He, Kr, Xe) 

• 3TritarW 3i 	/ 

• ciVickilat 'TT .17S 	Ucl) 3i/etc/at 131:/-fteret c,iet cueci 	L utfa- 3.il 	t cWicillat TZ 

31/e/ct6t c13/ Ttltd.  q o 	NTT 3-tic/Mg) WIRT 	Tied 	316/(//ct c/>/ 3T/T/A-/c/-) 3itqrcil 

c1)6c) g I 

• 3.11411 chi wiT74.  chef 4 i c-P1 3iTectleilta (6ifidilatte7) 

cP6c-lg / 

• cusdi u8,1  

ctivi6et q>a- 

• 1,1tP:,1>eu 0-10 Km 

• z ctx,.-,aqt 10-50 Km 

• 471 \-P, 	50-58 Km 

• naffitzn-277 85-500 Km 

3t- A7 37-"d7 1 Marks 

1. tIuT (t,t (-; get/ 3itz t6 t 	t&U dcle-1 d/34:  3Trat 

	• 	62tt CO2, vet--d-- 	ci•e6 dgedd/ 52cit 	/ 

2. Ca 2+ 41.  Mg2+ 	ctt,,ct)tct 	d(tit-21- 	cpuut ,tet gt Ut2 cp0I•ecit 3iTgt 	jx!-EcPt tic/Dlye awl 

tint: 3iTerFft c1)c52c-tt 
3. Ca2+  ?II' Mg2+    acriteti 	cIDULT 51.1 qzgt cpc5 tat cpt qctpu qfftt- / 

Taft c-Paect/ 

4. fT ctictditol ITT (Act clpd-t 	clDcht 01016 	 utra 

Sat: 4°C 

5. 3S-U-4 E/Cci) 

(*) CO2 311,e H2O 	 (,ect) N2 3.t1 	 02 
(DT) CO2 3?l 	He 	 (Er) H2O 	Xe 
	• 	( ,e5t) N2 	02 

6. 3-Itcfcli UcefTUYefraT etc1 cllett el4 g I 



   

61 	 

(ti) -q-dt Tt cple q-dt 

diQ 	 31174-- 	.-Z.1,<-1(1di 0411 

(C) 8°C 
(D) 12° C 

(DT) calq-dld& 

dot: (u-r) 5t;;~a 	act  

7. Dfl FrticrT oic.1 

(A) 0°C 
(B) 4°C 

drtt. (B) 4°C 

8 VW oieic) 	 k 	.T-jr c)6 	3W 	r cbRul 

(A) 511tt  	 (13) ttliWc.--- 

(C) 	c,1-414 	 (D) c)ei 	ticricci 

drtf: (B) 

NQ 	itch 2 Marks 

1. citct 6-4 Tr4a- trz- 	cn ,ta g cTt citTliusell«qict 	urez (tut 61cit 

Jilt. <6 Sr-a Tri- rlcdl mg r  

2. 3TP-1 Xr/te cite? T-2ZT-</ 117 et dt • 	011CP 4 	3itat cidlal 1 ct-e1? 

Jut. zi"5" ..;;rtte Cud T-ertql it ftat t turf clacht3it 	t ,st c61 3/*TE yectct 4tesi 	3iI IT 
6 	cLDHLT 611 8, 3ra: cuThcPai raz- mrdt g altz tact q6c-It g 

3. 1-kd-our4Dct Tr o-udi 	fu LT' 

(i) uct) oft . 51de-1 jitt 	 (ii) 3-t 	cot 	I 	u f 	Mqtt 	003i/4/at 19c 	Is&u IseQqH- 
,ttlletat 

drit: (I) after (ii) t-tetta 3P.c1V-1/8 	(iii) qttit - rffht - 	(4t. UT. nt.) 

4. VTelfjr 3-at is arielc/3 	qgtet, ctett e? 	 um dqt6tul ctf U 

d 	t: ()-graraL45 Vqeict) 	cut at 4tet 	otta t old art-d-fut5,tr zt 1- cipeco-1 
w-q* 	.3te3itqwz-e-g- 

dqt&duL: chick eaGacttit*S, c ag ste3iTct'uu 	 

(RAr) Pad/4g, VVEW tnl r43 cudicuut at e 	-87 	q cI zzr&rf Vgre ct,"/ rozasit zt utq 

dql5tut. thlckhPtmet epT cP25u, 8A-dff 3i20.1/61 

5. r 31-,F1rzft enaidi i t 	etliA *'r WRT*f 	Wr au5c1 	Wt I tiGittict 	 iikhch.01 111-81; 

dat: zrIm- - 	attt (eretterf (ts5iW: utet ikatfta- d'IM 4 To- g3ir1,GL/. cpoit 	 otet 	steu 
uttclt gag c t Iles gi ct,tu talc 3-iv/ate/et cpteiNc 	 qa,ett 	tif2ctrefct 
g 

Ca(HCO3)2 + Ca(OH)2 

Mg(HCO3)2 + Ca(OH)2 

   

CaCO3 + 21120 
	 (aiga-ff4ra) 

2MgCO3 + CaCO3 + 2H20 

(3irsa9sira) 

   

   

6. •ticri 	 aft 	'4tzt 	41' .1-1t() g- NbRui Gicri*vi 

„int. q(-6 otet 	620i 	etattut tic/5 TR" 	TC6 dpwttaeft 	 ctt6 -1"-et -t-2" t Sat 
(net t IatueiC ttici6 	 Lld c1(1 	WdT4 W2- eitair W-Cdt 	Zir-6- t-cieC chtcllg 	01 el 

chlell al t601 Wel 	 csu.ScP 	atriPT --gt 	 

tEl. 5c-c1.4 4 Marks 

1. 6-dutteal stIctAxat 3tlt au-KI.t.-t e dtt.Lll tc1t ml VI .175 ca/7iw 	i 

sat. aftcrtilutot 



• 3iicte utol etd/dEar ileft 	Qctuo 	c> 	3-tf3-ttca.)etct) 8 - 

• el6 q661 tt5tetch 	3-ticttuotol 	urilterfa- gt (igtet 3-wat.11 zt meta g 

• ct arcullutat cpt 	- ee,IW Q" jcitueicp 	,e2q at -g--4-1-or6icit tr qct dticitetcp (Liquid 
Oxidant, LOX) cp5d / 

• arg 	l 3lfcti170101 atet t get w-dt 8-  at2 	tIku tctt-to-t cP1 	xtcc g I 

Glip<15-1-4 

• Gttc,Iatc-t 3iict-dlato-t 	 cPdt 0,zat 8 - ett4 g 4 31fcteitato-1 cl 	d-tm 	c101 

fir (411.! at .3,11(1tlel, 4661 Mt Zt4-11tul (-71a V5Pdt 4"-§-d aqt 	010,e-tto qtetcP 	utiLicil 

• att,51ato-t 07 dctD-erfa- 	ct)t ,eut a 	r c atict-dlcPtut 	eerff 	q601 ca 	.-t.etct (OM) t 

ft t /  

• 01K-1,4o 	ao-t* tcfa 	Tga di6z-nut ct 	 dc-qtgo-t 	,Z-1614ch 62c2 e I 

• dilatcl 124 oto-tIttte-It 74-  t qicrial S11,ct cPM g I 

2. 	(i) IpIdIcN)icpet eFt-  - cp16a-  (fir) 

(ii) qc-tet- 	creit 

sa,c: 

(i) EFteceDtcPet fat -  	(get.  + cp26,a) cttatcuut 4 SO2 Tirer WI-274 M:  
tkic-51- 	q6Gt 	chl ,eul T-44 clIel chlkchrlet-  (tt2Ic rt7 ,ejetc 	3-tcuctrt v-0-Tff ct f'0-717- 	cPttut 

go-tat I el6 12-gire cPt (6c-tug &Pat 8-  3-Ili 	dcieft clid-ttPetT i2cPcit 

(ii) sleet wit-TN-  (03): NOx 3-at VOC zt Tit I 27-6 	- qpt&R c/Dt tittdch / 
3-11gliat ,!-dI1-(4)et ,e 	(tte 	atIz 31cUctcl    vet cic13  Trd-q-4 z T/W-dt / bTd .  
(gig eciaat 3771" et [1 	3 	W-at g 	74-6 3TS121t e-4 otto-tctd 	*cuve-gzi- 	fku ,uta,et 

3. 	3i7--zr gal 	Mali 	trr-41- o 3w-114-1 1;1417 t' 31 le-110-4 ANT 	c 	ial QDV laiT-ZiftW 3* th 

fP4a. 	*fic,I 	.60) cue) 74tztwzr- ftw tg 	 +ici6 T ti-r-41-  %m-r.) ri{ aft ct-elI 

a1)  	? 

dui: 0°C z-1 did? cr)M 	(net 3-u-ttdtt.-Y4 celc161t q' du 8-  tat< atqd-tto-t 0°C 4 4°C act) war.  8-  al 

(net 	attat l 4°C zt  	eft 	 cUci c61 c1t6 rt uttc-it gi tr;Uclpl (ftcletcl 

4°C t(z 	chdi 31telciai 	g I TiT c11,-1 	{sUct)t }(01c-ct Tiqa Alai &ICU g 3ilve ?1-6 3itU 
319/-  du?, za otdi (net 	4t4 cid "acct g I atet 	ttolcct 4°C ITT 1 g/m3  t 

qq) <xet. 	61.1 	chltul tict6 	t g I el6 dledildeft 	at5 	wz-dt 8 - 3-11 (net 07 
ac16117 k'flaet.-1 124 q4 	 Eftgrt eft g I e-16 *god ciptcit g 	q 	chiqi 
	 cud atefiet Inc 31c-v-t-a (iusct) 	gitgai- 	--dt t-Ta.  I 
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27 UK 3itZ 3TelTa 

tH 

ez-rgd eIct<tat ,fuoi c6I -v-WW zR-aa.  w--e45 aurgEir,c/cito c2i5Ut CP 	M 	Vea-I 1 UJ engt 

eMre3:1-W 	UL 	3Te/TV Fg-ff 4tuitctqch 	4Tita t 

3fiz arargat 43-  adia(p dluz 

.als,-"Trct ..1..-..I,..4 1511,CA. , 

--T 	vil 	34-1 I-r-c-r4 .,e,4 	itr'Ir0 (..i.IT-rire-MV,  ci I 1-1-- ' 341EI-1R`P1c--4 -er(1-  t-  I 	--I.4- 1Z..I.MI-1 
:atm.-. 	c-1,-.-1 .11 I 14.1- 	.. 	•:. 	‘-I cI c.-11 	i I c N. 	.4 -I I -&. 31 	c1-44 I -.73 c I.,L .-,1 	7.Ii 

1Z-1-4 — vi 4->,) 31' ,/ i1A---,-1•---  II I 1T 	-..1-05-eeT 	-& I 	'Z't 	CI ''''',I 	'.-it 
-4 ••• 	c; 	-' I 	3fIR- 	c-ii-<.1 	-. 	s4.-,..-4 

,-I I 	,---in' .  '21 cl> cl I 	i'l 	I 	(3i ,1,4 I 	A 
r-4 a, 131) 

z-111 	i cr, 	zT T 1 

c-t,&I ,Z-c-IT 

. 3-.11 'E-i-rsz:ti- -4 z-Tri-zri- -=-1--. * -1 	-i-rf="-- 	7T i ci 	.--r-gi 
lcfl 	--• l -:310-1 	t.-  l 

4.31,a7-TU, 	rr.-- 	<4-C-1 	,.....-i-r -c-ir --=-FLI 
-el-c'r 	-e 1 

arc- 	:SIT.4---al 	I=I-- 	-.1-)-71.) s•L 
-7-N- 1 

-41).-  , <4-, 	3i ci .4-e-TT •4-i I 4-11 -.i 	ci I ‘-i 	',OM 	c.1 	.4-I 	311" 3W-TRZE •=1, I -z-I _ 	to ci 	:IT 	•4.-1 	,4- 	' 
ci ,t c--1 	3i7TR:0-1T 	etc'''. 	- I --tli- 	-zr-r-zr-*Qi-r 	-,i- 	-et 	,4-1<.t.-, cl 	-g I 

.;•.-411-='t .4, 
(-Z-0--=.11 .Z=4-) 

-cr---1--  

-..W 'e-Tr 	--rerr 	. IV< -; W's..-  x-rfaa'1,5  
ciIrf• ,-1 	3-K-",=1,--  r•"R"el- 	.g. 	I 

3-mi-ri. 	'e.zrf 	.. c ‘-i ---3 	--I el ...8-,•< c'T 
'e: 

3-- 1-€5- 1-112-1' — -..---4-,<-1 ''''T ".i.  c 	I 

4-rlt,1 	v.--r--c---cT 3:----c-i• till' 	t: I 1-,'---1-e-Fir 	,.4 --1,-,-1 	..-1-...-f 	Uteri 	t.  

2. ' 	f4i,-..:XC'T "'''i- -..4S,4"I-c,1 .15 	-13-'1  12r..3ci -,-1 I .c.i.t, c1 I 74 f--  Va,c1 I s4 -.4 I cvi .47 ler& tt I 

• Tiwiror 

• Ewa 6cii 	 Th57--if ct.) 	atTct-ttte, q-Wa 

• EZTpd c6-1  	 VV/W 	 ltite-Act) Titt t lift T/V-Cdt / 

• ;Ti-A-tHut 	ct)Hut EITg 4 tict6 6cll 	 Ztrteit 3-ttai 

• et18 	 [Wcz. 	ot.c,t etdmt cip6t QUM 1 

• ed8 Et37 3-ticH-f/(4.-t 	Tir2/1 -ZU 	,z-tdiet L'cP Ez 	,,tot 	"l <6 utile-A(4)1ft-  t- 

WAT27-  Oft -  3-ticti.-itc,6 8"/ 

4Fe(s) + xH20 + 302  > 2Fe20/.xH20 

'40 •ri 

• et28 4 ,g-)t cloto-t 	 fterfa--4i 3itclMc1-1 t I 	 (i) ft 	(ii) 	 

• Vt4'ilut 	f ctt Ut 	 itRreiri 

1- 	chr cit 	 2. aet- 	 etdito-ti 	3. 2euGilci,eut 	 4. Pialeffg.  gcitGtt 

argsrr c$1 utara)eit 4-Pra-r adz Ertgarr cp1 	 4141 

INT a 

Cam 
Mg 

1-I 

IH 

A.1.1 

Ct'r'l 3IPr 01161 ct g I 



• rITRT Kra; 31.3 C.11 Eirg 3fr ,r4 -f 'VW ard'rn- T zTurg 	v.FiT Wfv-IrMr,T ci 	-I SRC 
w-et araTen 	r-rr 	t 

• 3ttRr 311 . t =1 ecirlif4, 31urg 	 tufZ--.1.0 	 1.t. I 

ETrq 	<4`1 (1.4 	=-1-4 "fr 	N51T-4i 	 ‘4),--11 -A' I 

▪ 31 f 	.04 tug 	chi 1,1-v 	.N1 3-f 	 1 I 
• •[h-7r affR. 	.311fO'W 3TTEITZTzlxMrzf 31W. Zr -1 	 e I 

• iriRTi 	GT-441T 	 "cr<-  falaWI 	 t,  I 
• zrarq 	f4-fs-cr 	 ,3/1.11 
• ri'  ir. 	 34Y- 	 .iwr 	eR't 	zrzrl'f 	r 	errs a4si 

61 al 	 f›, zif,Rirci i?I e I 

3Tra"-Wri;r1" (-37d-{ 1 Mark 

1. ,e-10 t 	cgut 	 c15 016Q T-qT4 	f&z1 d(ITtc-t 8? 

da,Z: cialcil L7Z 3ieltc-tcte-Rtdr 

2. t-qc-t.  t 

	

	(414 utt.i cue-lc/3o arpit 	qicif 

dt 

3. 3ildicisi .c/7 EITa 	g /TEM. ct cit6 0/4 erg cipt 	qaTZT / 

drvz: Na, K 

	 3rerg 	attdi Tar 3t Tt d 	Odit cl)1 gruetcn / 

dru: 

5. qt.  arg3d 	ondi  	[4 autitactet-A-aar 3/1 cloY4c-tt chi qT1t-a 

	 ueviPt 	etdi 

6. °id( cnt qx atPxtu 

	 Fe203.xH2O 

7. ezzi.  Eng chi dql5V-il 	 

(a) cit (mot.  EN qct 

dt-R. (a) (au 

(b) ritc 	31t1-1c117-1.  chtC1 	tichcit g/ 

Jrct. (b) ttnem 

(c) cpt *Lei dcridi Watch / 

	 (C) 	&UT 

8. ucp eug 	3-acttitc,s t5T 	q—dre/ 	3-tort 3ilve UR.  q/01-1 	&t& rOZ£1.  WM/.  g / 

Jac A1203 

9. PJ--.11F8c1 cb oi T.RaTur r.341,cui 061 t? 

(a) 61 	4-4 	(b) 	 11--Ja=rett'ipf at 	+no 

(c) z414 f chl Mltr-sair 	(d) c,O riTtrw >1  Ccr-4-a-  r<sta-krir 

5cc1•k: (b) d 	I 	i'iwaTera- t* 	14‘91cf 

1;q .  iccii 2 Marks 

1. utq utt.-dl 	—etdi 	 ?t. 3TF 	IT cl3cit at ctelt dctitc ciatal 	V.-(41c1Dul 1-&Ps-tu 

drit. dcqtq - Na2ZnO2 + H2 	 vaditct)ut - Zn(s) + 2NaOH --> Na2ZnO2 + H2 

2. 2-trftcpulye (II) z-{&op'z. 	feteto-t 	(08 	tux 	,c 	t cmt 62o11 	? 3/7-4 44fut c/3/ 

/ 

jai: cps fl 1 	qtq-  et 	 0 tit4 	„,tid ve-t 	eta(  31-utt 	3-tqui,e e(161  (putt 	 

qetail 	3i-fer 	 t 3rd: et/61 ch/ (-H 	Tf&153-E. 	UP/ f0 £( chc/1-  atleUat (II) ?re:PIZ- 

cpitH Eng gaud/ 	cpitu cpt 1."4.1tiut 6tar g 1 CuSO4  (aq) + Fe (s)---> Fe 504  (aq) + Cu (s) 

3. 4-d-4/Pleb:Ft 	cP2 3-ticul2oto-t t otettoi trzqw-4 cuel 4-6-4tPtetdi 31ctUtP" Wr V alN4 



auctutc,8 	utiteAcn 	 MgO, e-16 #-64tftleldi 	 6cit 4 UtetG t  

q.-tctt t ei6 f02-1-1-  -1 UcIDH 	 2Mg (s) + 02  (g) ---> 2Mg0 (s) 

4. 'it P-teat ,itkc cPt [4eteiGt cPoit 	till gt ZU1T (stet at gel( 61011? 31-T -4$-Tut 
I 

drti: cPttit 	qaW cit9 ft—qt 	qt< 	 t-a)qctt alutt 	ateltuve cpuu 	t c61 

volt 3ife/W ta)et t 31-j: chi ttz P-tectt 0-1/4c 	urn-  fit cP'c cnIct ,z (II) utikC 3-at Vt4t 
En-ago-11W 	4t apt 1-\ &/ Liu/ slat / Cu (s) + 2AgNO3 (aq) --)2Ag + Cu(NO3)2 (aq) 

5..4-4-1J ct:1LN TIT-ere 	 TPP-Tdch c,0 	 iicbc-11 ? oqRsql QDv 

dric 06), 	f t 	qta et18 	 (Judi el (71q (03 ci)1CuSO4 	fete-to-t 4T-tTut 

Tt 14(14,1 zt Cu cP1 	 cPtcti I Fe(s) + CuSO4 (aq) ---> FeSO4  (aq) + Cu(s) 

6. cso 	rrmra- 	FS VW ITT T• tar cp-7 tr-{-d- 4 - olicill 

drib : p-vcpt cpitut 8-  3-11cpeficptut 	cp'i 	3tictutp.8  coicit 	3fd- 	aucttlicptut 	(5ta uct6 

etTR" 1̀31qTald 	clqet Uttar le-nPrt 	qct,tt 	aucttil,Ptut i t qa)ell cP1 	W6. ft 

/ 

1;3 T 37a{ 4 Marks 
1. ez-m- 	mote d ttei di et 	 

	• 	(I) cl§c-i z Eng 	f 	et161, CPN'e 	Lfee-P-Aeld-i (114 q--74 	f 	tit aid i 

(ii) Er   uelPAgdi, et15t 3-at8.-tesiti 	 (-tut 4w7c . iarzttur ft-zt utt 

g/ 

(iii) r Et 	[3 C1)1 	 uee41)Aetdi tutc-41 	cut qw-1-4 witur 51a 	 t 
tR-Fftt 5 0-1 	8Tra 	dt 3-674 3i1t get q—q-r-4 72-ztt-or c#t t 

(iv) etI6t 3a,Z &hit 	(101/0/ 	12Zirtur52c-it 

2.3Teau q5' r-LH Jqedol. R..tRuel 

	• 	(i) 6tp- 1010-1 	 cPt dctltqct cp-Rc1 	1 i 	L 2%ft2-IT 	Lic[c/D cP1 	 itzu 

Uttar 7 

(ii) stc)xlUtat 3-OulPtct,  t4Em- 	cudt 	(CO+H2) atle cp./et 	/a (H2 + CH4) ctt tidch 8. / 

(iii) P-ItC,Icpto-t 	 cpcnct 	&iga-  3i1trPt-dt citect,  act q--q-c-4-at Yeltur slat t 

(iv) D-Act,to 	ireur3.7t1.N.  TEiturg 	cnt 1-4,,titut cl)tc duct aloft cnt itwitct) TtEtt 
-80161t-t 	ct,tteit (vat t 

3. ztc,)itiut creu 	3-/N tr; tt c-Stl ctva.c4 

errg 5c11 	TRW fOzIT CP 	attCtti c)  Tffra-  8 	q-ji" 3 fu-Vi{s8 (401/G/ C-P-7 Vea 	 

attit 	titileAc/D 	 Vdardt g"/ Mitsui Z chttui ata ca U(16 5c11 

zilr-q5c 	 m—ft t elTpit   qCPH 	aliCttliCPi tit cl  VI-3e-ti c131 Zi4inuf c1D5c-1 

I 7tlittul 	Polcitiut 	 fai- i: 1) -rt -  cptatt 2) de( 3i1t 4f -a etduatt 	3) Jlev.-ficptut 4) 

faTNeuu qa-tratt 

4. (a) Pe-criDF8cr11-4-1.  1uftgrisri --Eru: 

twq 	(ii) f'-f2.1T1:M. 	2T3IVE VITT!' (iv) 3iTtW/0-a/Tllet t173-1t titff (Na, Mg, K)4-14.) AFF 

.3z-it: (a) (i) C-77ct 	: i t Zt Nu otu 3i ett-ca qp-  'ell 3Ttftzit 	fcr q-rq 3a,e 
ticlet eft g I clH-c-tct 	c7t atel*ca 4 Erg dt1 -31,-a 	t2 ,4 edt / 3T-q at e.H-ca 

t'ski5 eau stud ciDM cP2 T 	cp5a / 

(ii) 	+11.1-11crel chIGILAC. 31-4F5). 	31,-1 xi is # 1-1 	 t 
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fkmiLo-f ZnCO3(s) 1T-4  ZnO(s) + CO2(g) 

(iii) 434-$TATTI: E/Tg 	 3i tit/ 401 	tc 5fIvertorq. 3TreOzn- chi 8ft vzitur CP ve 

Idql&eUt 	t u 	 Fe203 (s) + 2AI (s) --> 2Fe (I) + AI203 (s) 

	-1 itch/    3iferielT cpl 2/WLIPZ- VWt &ft cP6a g 	 7/6 c't c/-) 3?1,Z 8-n-a gl-,?ttfftt 	cresol 

R.-tu di5c-nutredt t 

(b) 	 3Tra affaT 3fal fOZEI-€.17e-t 3- -dt e- I z1 arad aticulloto 	3192-W eiditct 

Tara- g 3-0 (,i-tR.111 	 3i (itle101 	cP ,eictpc-1 g / 	ETEprt .(ola Pz 	Na, K, Mg) ciDI 	 

DTICRT 	cPt tga. 	 5Pcif 	cwct ft-TIT M- 	g /Al ct32 	 3iTcpacii.53 (A1203) q3- 

ftra. 30{ eiC 	 ch 	 et c/ ut NaCI 	aga- 3-tqt/Co1 	qt,ci 6Icit 

Matte 	Na+ (I) + 	Na(s) 	uo-th-,. TR- 2Cr (I) -- Cl2 (g) + 2e- 

5. aTtzigj 	i 	cue) 	 i-ic-t-t)1* MIT chi cif.) 	c 31.q -c 	q.4-)4.1 +14-caci xlitA 

+I, 0 	Ic..rg 	 eTra- +iGif-Oci •kr1i14Pch 3ftrWzif(r aft 1W-a 	v 

Jai: &Tweet 4-oft 	a:fez( 4erraci 	ell6t, .14, eh; c,cv-1114 Tterft 1'524-ifflet 62deI z1 

R-Tf . Utdito-Y-lctell Uetht,58 Ott cPtglaic 	2(.1 	actitera 52a t 13ttltL.IGi # r16 i5 01 at -CI31. 

Cn1 311CtUt iS 	at LtPctrarct lt-zu ottat t .- -ta [4 T1 attuto-fl 	suivet e 	3ql6Vit 	ikL7 

.WW 	'NU" 	(1 -1 	ci 31fgrfOziT 6c1-1 (Ltd / 

() 11.47 	2ZnS(s) + 30,(g) ---1-3  2ZnO(g) + 2S02(g) 

(u) Atculfri ZnCO3(s) 	ZnO(s) + CO2(g) 

wracff 	v-ettur 	Eng 3iic1-U1,5531-1 cP? 3-ltittettci cpme I 	ZnO(s) + C(s) ---> Zn(s) + CO(g) 

e161 T Z n 0 CIDt t 	31tLTL2lat t ut la/ 8- 377 atictt-Or-PVit (Li citi <at) ci 3{'IVelct z -ITU& e 

LiPtc-t urat enplt   etlikca # qua ct,eo-tt 6d4.2r 3-Vitietol stsLDdt 5Ictt t 

3c6-{ 6 Marks 

1. en 31t e tit -TT foza- tOriQ 	 (a) Ezz 	l of et 	z~c~r tit 

(b) eug- 	l 6dic 	aiictd1,40-1 	TIRE foza 	(c) eng ca dot 	VIRT fOza 

drit: (a) 2Na(s) + 2H20(1) —4 2NaOH(aq) + H2(g) 	2K(s) + 2H20(1) 	2KOH(aq) + H2(g) 
(b) 4Na(s) + 02(g) —4 2Na20(s) 	 2Mg(s) + 02(g) ---> 2Mg0(s) 
(c) Mg(s) + 2HCI(aq) --> MgCl2(aq) + H2(g) Zn(s) + H2SO4(aq) 	ZnSO4(aq) + H2 

2- ikdviRetPcict 	.-tor-ficP ,zut ct,1 	Era' TtaiWu 

(i) Mg(s) + H2SO4 (aq) ---> 	 
(ii) Fe(s) + H2O (steam) --> 	 
(iii) Na(s) + H2O (I) 	---> 	 
(iv) A1203(s) + 	 —42NaA102 + H20(1) 
(v) Ca0(s) + 	 -->Ca(OH)2 
(vi) Sn(s) + 	+ H20(1) -->Na2SnO3 
	 (i) Mg(s) + H2SO4(aq) --> MgSO4+ H2 

(ii)Fe(s) + 4H20(steam) 	Fe304+ 4H2 
(iii) 2Na(s) + 2H20(1) 	---> 2NaOH+ H2 
(iv) A1203(s) + 2NaOH --> 2NaA102 + H20(1) 

(v) Ca0(s) + H20 	-->Ca(OH)2 

(vi) Sn(s) + 2Na0H+ H20(1) --> Na2SnO3 



28 45144 3AZ 	 cl3 

(1:1,(.94-1 qa-S: 
3th- 	dlut 

46 c-IR •Z-16-del2utcP 3ilaQ U tccpat 	 Tea  	lvtct 	 .-tcPc-tt twe 

cipe tivectuu. 	 u6e1icit 4  U5-4-iet-lut c1) 	 c1)1 	TJT zzvft 	wrqW 
cud-tv-pit c61 UcP tt4RTI.NT q-q1-  ticPctl g" I de sOrdt 	 •Pti 3TT8-  Urrt.  cl92 .531trd--  

• e 2 	ott.-tt (ttm g.  

cptiM- 	3igi,C2q 

etTI 	tThiTe cl57 - ft3-1141 	*Hriatt 	 ctcP1)-16\!- 	t-12,e2act C60 

o UcP 	arEd-N- 	 W1--qW eUckilu‘L 	 (I.edilust3it 	ttqa-Pet 

c4c10-ri- 	1!-16-dellutch 3i1claer (5lu QS$1 3Tt t I cteitt4 ett 	vta e 	ct<to 1!-16-d4 ulc13  

31.1clET 	8-  3-1-7 cP2c)c  • 	Z p'elct<lat 	-87 	3-TU: c16 flaga chi dr-Iletat 	chi •e-lcPcil 

o bin t 	*FTC dletleldi (Neil 	/4DUciat T./2'M-  6/U t 	titici) Eng -1q:c?r 8-I 46 

&Ela- 	 3ir-t91 dttletct) 	/ 

o Teiact 4 tic/D 	quiet q cH5 ci< t-Hrtatt TIN l c/cpt)-to-x.-tc 	 UcP 

vwrit tgela,t 3:1' 60 cp it ,editu/ 61a ei 

6“-;&c1)1401 t-aN-  WrqW Sit 	e 61(4101Gt 4 col  	 

I*1 chi 4  
1  

1 	 i 

	

-ce stcum iftrw 	 *fit iffirq 
zfr - icil-)idct) t F-Tr .  

I 	 I  
I 	 I 	I 	 I 

"qqf 	 4(flq 	0 ii 1 4 ch 	.--tlifizw 
74-44 (4Rrtfti ) 	I  
CnH2n+2 	 I 	 I 

	

K.---1-44 	 * c-ctll•-q 

	

CnH2n 	 CnH2n-2 

61001514-ff c13-1.  

,actra 6t*ict)td4 (L-r -- ?1) 

(CH4) utetadt uec-tat 	 twe (ioitust cmciot gottu,t 	caret 

ttv-petclq 	cetcve-21-1-  31 (314 t 

o ucco-i CPI 	 CnH2n+28 /vital it 12ec136-1 3iu, 3'i 	 (10-ttuVit e 	 
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4.1c -i I 

5(-441 ipF (2 31T ) 

1. AV itozErff utTr 	Itn atm.  3zrzz etf'' 

3-T CA 	 ftVid.  $),) 1 ft-if-1 -19-  TIT 31-ft-24 it-micrff cb 	 * I 	ct.1 

zrr &f iPr 4)6(1 t I 

	 1;11 (4/6 	) 

1. 	fttri ‘.1.(11 *10194)* f4ra.611,1W7T* 	(11 t, zruit3T4160 	*FRIT w 	In f t <14 *434) F411:rf aktT2IFf 	WA 

itR3rq 
.3-n1- 	(1 ) 	n 	(5A17 ) , (2 ) qiEW 	 1-1-66,4 (3 Mut : 3-64i v6i4,*19-, WAIT 311T7 747 

• v11.11,134-C-4(4 )2)T2119-  : 	vii1611TZ rift WIT ff tff 'kff 	/ WiTrtfTt 	 tictr< 

• 474T-A13hRsi-4.)q). rg vllcf evici 11 
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Sample Paper —1 

SCIENCE AND TECHNOLOGY 

1;11-) 

(212) 
Time : 21/2  Hours] 	 [ Maximum marks : 85 

21/2  ti 	] 	 [ 71* : 85 

r: (1) 	TraTI- C23.1f0--drirti 

(2) 	CF-trIPF 3-1 3-Ft •kiici-iA 	uTtf 

1. f-4-7 	 tf 	TIT qui 	 *? 

(a) t 	 Ndlqf 	 cNiqf 

(C) fa -g %Tit 	factu .1,01 -crt a 	,311 	I ti 	(d) "574-4 klrollq11(41 1-1z1-4-zi 4q.  	 )cl[ *I 	1 

2. ei;tcri Trr 	 ? 

(a) 3T-dT 	(b) err 	 (c)  	 (d) E.T 	 1 

3. -i)achig i4)÷1 	 #1-11e1I 01 I CI 	I t? 

(a) 1-1 	 (b) 	 (c) 1414F--dzrr' 

	

Lk-nrc.11 	 (d) 3TP-1-171tZT 

1 

4. q-0.  41rd 	fq3 	-ctRI AT '49 'Tr& t 

(a) 	111 fau7 14 t6d11 tI 	(b)   -14 	 ti 

(c) Trta 	tic r t 	 (d) 	 

5. NH3   

(a) 18 d,11.4-1 Tr)--4 	 (b) 19 dAid-i .4-1)(4 	(c) 17 4,11,1-1 dllci -1 	(d) 20  	g 

1 

6. 31T19-- 

(a) qa 	 (b) 31-r --otcrrp-1-1- 4 	(c) t -4-cr-zR4 	(d) 7TFIT 

1 

7. ch14 TT SI 4-11**) 

(a) mkgs-2 	 (b) kgm2  s-3 (c) kgm2  S-2 	(d)s-1  
1 

8. Zi FTITTIT Q16 	31V Gq,1-11c4i Tir Uuiccd 31trTaTi 4 11 :- 

(a) 0°C 	(b)4°C 	 (c) 10°C 	 (d) 5° C 	 1 

9. r 	chrkicbt 	LiR Al4 	ch10-1 TIT t? 

(a) Loi (-ds 	(b) ch)Plch 	I fi-Ifff 	 (c) Rri-dchR 	(d) 	44 	 1 

1 
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1 0 . 	rxh 	 cH 	4\U) 	GI cl I 	? 	 2 

11. 4 .-:5A1-15 	ci414,0Ji t Diu a-q[ 	 2 

12. ft-44 -i-3T aw_114-1, Sri 	err cti.dt4Ezt 4,1 tritafriita- qtr I doil d di, 3rrlit. F4r a 	iat4 ems` A. #4-ea z 1 I 2 

13. 373-iT31i-atchkul 	 cic-11*Q? 	 2 

14. ?i--ft 	Gttkc cpt f4et1at cptqi 	 zurt -ra 	cteit 510u? 3174 #4-Tur chi q1:11" - 	1 2 

15. in  tig aigzi cp 	ct ,e 	 -citt T ct7 	ch 	eitoT GiclIQ I 2 

16. ik- rt."-mfer-d- .211I 	tcp'i 	 zit ct)1 ,t6titut? 

(a) CH3CH2  CH2OH 	 (b) CH3  CH2 CI 	(c) HCHO 	 (d) CH3COCH3  

2 

17. ecj 	173-TT-d (gita" U341-  A3-11—d) ct- -1 I FZTT 4-d- 	 Cfaifd 	 4 

18. ( a ) 	4-k (4 	ii 3T0r_TT- uTT .A1'1 	4-1-110 I 	( b ) i zittf-tzig IR-149 .4->i TR-qpij..›'41 19 	c414-II 

4.9qi 39 	tittfiziTr tR179 iWri, *Q)ci-O-i 41-T 	 4Y-11 1,1 ThJHI 	I 	 4 

19. 11 1.  ittTfd-zfta 1,41 ,st TT cicrIail 	 3iTtU 	 

(a). 1-4.1 	 (41 t rbl-T- T(F2) 	t•  	(b). 3- 	R. -1113T 	P 	F 	•qi t i 4 

20..34 t •k-1)(-1 	 4 

21. erR s_710-10-1 3-FT 	0141 	 ? 

  

4 

  

4 

4 

20. - 2-1-4di cit.36 ,e 	fear 	fet4   	WIdroft a tkdi 	ut fez 	M-TT ?-4-4/ ,/,eut W-d/ 	4 

21. 171-71--1..q0-icipi 	f 	34—d-T 	 4 

22. 10(=b1, c,-1 c#-111 	 M-TT3“-1(11-ci 610,411c1,7-0 A"•-k -c-1.311c,;-1,41 faNT--H-FT cidIQ I 

5d,10•0-11 t,) 	4 

22. gif .--d-rittrTurrt 3rm-R---1- •kq44q1 7c1Rr 

23. Diu MgCl2 	31-r4q9 ct>1 ollt-41 	Wit? 
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27. 	qa-14-11,-E 	f t *14-114-1 41 	u iU  2u 4 1 	11 	t i  Trrd 	37u1 aft cot al-Tura cm 61+11? 4 

28. (a) u.eltoto-i 	3ic1tiCal 3ifdifWe7 	4c/ -  (tell 3icit g"? dEiTtct .34160il • 	(5111 -Led 	t 211 

(b) oido-/ ei 	 CcolIchOil 411 	2 

(I) Zn (s) + 2Ag NO3  (aq) —4 Zn (NO3)2  + 2Ag (s) 	(ii) 2KCI03  (s) 	2KCI (s) + 302  (g) 

(c) [kdo-traiRcici -FR:IT31"1. 	auctdicput (.3zirtem) a 3pittet.-t c4 (.16 VIG1 CPd: 

(I) H2 (g) + Cl2  (g)----> 2HCI (g) 	(ii) H2 (g) CuO (s) 	Cu (s) + H2O (I) 

29. tar 7-47. 	*isP14-1cOtTrit-Ra- qi6q,  ICI 	T \slid! 	**14-,  tic09ut *1 fRT .4P1-311RRM-2TPT 

30. (a) alpi fi dir . Tit--4171- P•1-4c1-1 	7171t4 m(4) 	JiNct, c6) c4iciLiccb 

(b) . LTA 	7070 Kg 	 V•tiel‘ch t 100N t'4c # tit-J-611 Tfri 	chkul 1=T1' ccRuI 

6 

6 
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Sample Paper — 2 

SCIENCE AND TECHNOLOGY 

(Fd—JM-  •Cr .  

(212) 

Time : 21A Hours] 	 [ Maximum marks : 85 

•ticHei: 21/2  'Eie] 	 [rich:85 

	

: (1) 	Trall- -CP7 3TP4-41-4 

	

(2) 	 371t TITTFA 	714' ti 

1. 3-/1c at 	 61c1 cacti 44 g- 

(a) cliidild ,e 	 (b) 6/0,t-tditd-e 	(c) e/craditc ,e 	(d) 	ct,1 	 1 

2. TITIT2-11 	"Qcti cic-1 	 Do-ill 

(A) .14-110-1 	 al-TT 	tgalP32* 	•1•-jr t 

(B)1 1.-0 c,z.44-1101 	19e4 I M t 	1-1.0-111/1 	s411 e-41-  t 
(C) 	Hio-1 	+i4s,241 Fzir 	liTgrul •t-iszu 	t 

(D) 	 TIT •k-Oild 	rust- 	 &-41-  t I 	 1 

3. Pd-o-iDr8c-i 	Fr Twit& 'Pl-)3fur .-161 	? 

(a) 11-a-F 	(b) 4RT 	 (c) 3ltalci 	 (d) E 	 1 

4. c -g3rr c61-1 	i 	i•R4 39.--4-f4u t? 

(a) 	(b) 3-1141 3l 	(c) iilci 	i)1 	 (d) 	411-11 

5. w-T-fd--  7R-ur 	it-4rff -17-it ki -F4-41 	 

(a) 14--a- 	(b) 	 "Tr - 	(c)4Uelli-t) 	(d) 

6. c c 	cbc1 	 cotqlmcp 	cmi 

(a) Wm' T4-sz 	(b) 3rTwsrwi 	(c) 311-97m 	(d)*Fr9- 

7. iR -rWt fay   10[Lg t a1 416   t: 

	

(a) 10-6g 	(b) 10-42g 	(c) 10-9g 	(d) 10-5g 	 1 

8.fRi-  Trfd- 	fd-7 	A-q--dt t? 

(a) 	itr-zf 6,)ui 	(b) we itfp 	(c) 	3')‘)-1 	(d) 

9. 	3i-rdTr Lk4-1Tila (1,11 r t? 

(a) LPG 	 (b) (c) CNG (d) 

 

1 

 

10. lk-durt*Pad-  cp2 ctcu, 411-kg) 3112 Potut 	--off-p-a-  q)71-̀  z1 : uce-APtiketd-t, 	d.1.-ttoc, TEA-, 

stpc3-tictuts, 5clt 3& I i 
	

2 

11. VirelPTW 3r 	dlqc1D 	12-prw 44t 	 L.4D 34/6 'e 1 

2 

12. TA-  cptt 	 (II) ,e-1 	 et 461 c13 et 	tux 	.e ,ertt 	ct2 ct'u 5 °Li? liiar Tr 	 I 	2 

4/12 



13. 3Tizi 	cDci ttr t? 31-1,41-zr i 1 	crwil 614 41 	  4dr*t I 	 2 

14. ct Rici f 	cO6c) 	34R-  ctq).  ? 

2 

15. SI LINch 	W:ff'FM t? 

2 

16. e ca-g3tt c oct-Q ut2 	t  u-2 6 0,A.-ti Apr iteir ultd l 	3i1e uict e 	Cpt qceldi/Gt 12Rfg-TW dliGi 

cn ,e. -War 	 do-tc/ 	cgDcrttcP4fut-ctet 	dim 	rqc.tot 4Pucto 52dit? 	 2 

17. (i.).t-i ,sk)   allT (II) hail +No t.!41.-1 	d'4I 	 I l 	+MI 	 *uft 

+114-110- 1 7 aft ' -atiCT I 	 4 

18. 41-4 qqte et tiq) ?et t cite 	q6tito cZ 1. ) 3-44 T1 	cp cicu, 	 NTT TIT el eto-t t 

(i) 	(ii) d1-41-  (iii) -t-4=1-  (iv) 6cil (v) utet (vi) TiaTa c131 -fit (vii) et261 (viii) 	.51i-aticMitS 	I 	4 

19. Gid"Gir6IN-a    	ziead 

(i) H2SO4  (aq) + NaOH (aq) 	Na2SO4  (aq) + H2O (I) 	(ii) Al (s) + HCI (aq) 	AICI3  (aq) + H2  (g) (I) 	4 

20. r Mst aM-4 f'ff"4" aticieetcp vidioll 4K-01 at/ 	 .3qqc/-  vv/e/ cp 	cp ,e 	tr(s ett 	Wik ch ./ 4 

21. th-Tra-  tio ftRrFre 	i t mTr *ttc. 	\30-11q1 	c11-11 	t? 
	

4 

22. •16\5MCII 	37.1tA--d-r 	\q16.1Ti-fta 3i-ffq ,t-qte Th`t1 ? 
	

4 

23. r 4,10s1114 cmi 	AM 	Tifft z.crthir 
	

4 

24. 14--IWZIc-r * 
A 
	

C 	 D 
	 3iTr 

4 

25. c34)71±1.1713t ata-{ istcll*Q 	 4 

26. Txr 	 .ft-Tt 	.a-PT a fur qc-IIV I 	 4 

27. PJ-01 ft4rd-zit 	1 	 r 0.10 	lAcniu f+-Tur 3rrk--4a 1-8FQ 
(a). 31—daW 	 MIT   (b). 3-rdaW 	sh ci I 4.4% ITT I t. 	4 

28. NazO, CaCl2 4,1 grt Mg0  
	

6 

29. mom te)qui 	trf34rRm e'rf' -?r 	err -4 6) .4-r 	31-Prirr a 3-irq7z 	7iFFIT 

54cOM flc. tit)1 chI HOt4Tar*? 

30. t 	 f's   u 74 6u rT1- 	4 A 4-114 t 1 	 ‘37v1 34 Tr 3-1—Tfrd 426 641r? 	6 

6 
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Sample Paper - 3 

SCIENCE AND TECHNOLOGY 

(rd—A-W 

(212) 
Time : 272 Hours] 
	

[ Maximum marks : 85 

•Fid-le4: 21/2 Eit 
	

[ Iv! cb : 85 

	

: (1) 	'MIT 

	

(2) 	c174.- 	3-t3T1t. TrM#1 	ti 

1.  	rift tr 3TMT c1 	*1 3 	Li; ci CRWF7171. 

(a) fit-eig-i (b) 	Achiul (c) 31T1rda- (d) Az.Whitt TAW 	 1 

2. 511utol 	,eteat 4 	cuel 4w-rfaa etiPtcpl 	Gudi r&aaa 

(a) H2S 	 (b) HS 	 (c) HS2 	 (d) H2S4 
1 

3. 4// al ct, out cpust 	3idet 	otictl 
(a) ,e-tircp sid-et 	(b) t.R-t4f4cp 31drt 	(C) 	cc  	(d) 	d/e/Pc/3 3i&c,/ 	1 

4. aiNISTit gut V=1- utl ,z-tcp4citen e.14 	 377-Tft W/- 8/Z2T tUtti dell g? 

(a) etd181-0T 20 Hz 4 20 KHz act) 	 (b) cid/drat 20 Hz 4 60 KHz dap 

(C) etatatur 30 Hz 4 50 KHz du) 	(d) et 	dtataT 20 Hz # 80 KHz ctqD 	 1 

5. ue/1).Aeidt 4 PaPtec d,Aritt, aW1 	lakza- ..3)6.11 4 etotsor 4-/-1-4/ 	t r 	attz /A/Puke/di 

duo quidim 	cps.2. cp2 tidit.t ,f1txt 	,i)w-it t Ut 	 g t cut( at 

(a) aia at uql)ttkeot 	quqe uluft 	(b) al-4" A eePtikeicit 0 qet.it 	g-1-4t e-aft /  
(c) aid 	uell)Aetrft 4 31T E/7 bi-dit l 	(d) cticl 	eqPitkeidi c61 vtatt at tcH crtt 6-1-4 t r 	1 

6. .1-1-{a- 4.51R 1 	374T WITT .54,14 	err qtr ? 

(a) IRS (b) atrillTe (c) tturr (d) INSAT 	 1 

7. chttR- 21" chA 	aleit RtaT cblo Tn. t? 
(a)  	(b) arAfi=Rrr 	(c) Arai 	(d) 0*4i 	 1 

8. 	rita a,1 cr 	auto am! cop- cblich chIri-err t? 
(a) chIGG-1 std .344173- 	(b)  	(c) 	tMfit chi 	(d) 	.7m 	 1 

9. 6d, el 	r dI11 8r 3111-3TR-FT3it T 'Tat 1 i 	4.511ti (4dimi 	 ? 
(a) 	 (b) *c4ci-cslchirg4dJ1Ln (ECG) (c) clacldilzt 	(d) 21715-41Z7 	 1 

10. (a) 3Trgft 31-r-44 	 fur 	 ? 

(b) 	.14114>ur 	4).- Q.11,-t) 	trtrrrul 	4,1-1 	1.4 er .5rtrr fwzrr? 	 2 

11. .91-Zdz.ch 	3T it tom. 317. 3T. afi 3ift1W 	Ate' 6-11 t? 	 2 

12. itzrr  	trfturr-gr grtia GRIGR a itur afi 1- 4c1 Ocl t 	tf 41°-11 	Vrt 	i4c1Dcr 
a211 ~1 ch,t 	 g ? 	 2 

13. UrEE-31731-FT 14 LI) tiu1— 	\'-k-Q41 4 tf 5 #1#1-d- 441 t? 	 2 

6/12 



14. 3irz-  rftw 	t 	.rld4 	 0 	 .161 	 t.  I 	olcil* I 

15. 1-,)-0-1 	 ocril liI 

(a) 4.)m (b) az-tr (c) 	t (d)  	 2 

16. uidt ctt ,eik4 fMtar/ d4-tHut   rai441.slcit*k! I 	 2 

17. oloJ-1,711c1 MIT .3kAii-1-1 cria- TT gr 3TcTC 24aG 41 	1V ? 	 4 

18. tidicuetcti st Lit 	arr 	 3q/5 u1 c6 iLe-//eAc/D 	 airr-TIT 	ctct/L) 	cte// 	vditeicfl 

4 

19. 1 1-1qr 	 fa-R-  LiRui14-11 .crfatiq col *lid 	I 

(a) 	 (b) 

1S2 

an 
2n 

4 
20. (a) 	 c) 	 •Td741 

	

-11714Tul (17149 	 = 7) 14 f 	 I 	 4 
21. .1-0 TITAW MAT c-lc-t-lo-cri Trnm-1-  i 41=4 	 .51.711 W.  SI a-IIIch 	#FAW. 	44) 	01cLIa-a-1 4CIT I 

d-IIAcI-1 	f ardf- Thire 0-114-1 SIT 	? 	 4 

22. <1.4- T7-4, 	 1- =1 	? 	 4 

23. ufa14.-t 	 Ti-qPi---a Ssicte-t -row 	t dq16 ,eut c2f 	 4 

24. a) Tit-Jr #TaTIAT 	4c11*1' 

(b) vch 3t#1 	c.4,1-1101 0.03 kg t 3-# 100ms-1 	T 	# C,Idll di441 t-  I 	 0,0444-11.1 3kg 	I 

eicilV I 	 4 

25. -gr--d--4 	 ? zrF fc swrT r ft t ai;r).r . 	 3-ft aDvI4 

26. qctet 	 a/Jet 	 ctell 3-1.cH 	dqqq-ct 	 ate( *tied Wit ab 	 4 

27. it'r 	 ..41,t9q1 ebI ? 	 4 

28.. 	 ft-Tr -,R f+-TIT 	? R:4 Rep-  iieiviv I 	 6 

29. (a) 3-Trcr MgO3-Tktiff 1;1 04HtseA1 	l'f? 

(b) -16443-11 Zinch7-01-4 rcirlq-I 	f-47:17 	ctoirtch alal filar t? 	 6 

30. J 3T1T S CiThiT 	df3, co, Q.  RA Rita.  ce41.19LII Q-D-Q-  I 	 6 
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Sample Paper - 4 
SCIENCE AND TECHNOLOGY 

(ird—ATItIlitti) 

(212) 
Time : 2% Hours] 
	

[ Maximum marks : 85 

•t-I4-N: 21/2  Ftel 
	

[IOW: 85 

(1) Trca#CRF 3.1f07171- ti 

(2) CF-4-WCR't 	•k-iicHcr) 'RQ 74" ti 

1 cilcri 	3ra--Fzu-1,44.) 3Tftr--  Ti-tr-g-zr chlai 	3T-amr 
	

1 

(a) 6).6 	(b) 	 (c) alts 	(d) 	 criel 

2 	+1,4•41 3T1 	f+--Tr td-r 

(a) 61+1 gr 	(b)  	(c) A•ri a 	(d) 64i1chl Trgt fi 
	

1 

3. 3.1---Fcr 	err 	 J-1141 Q11(11 	? 

(a) 1-t)d4-11A0-11,1-kt 	(b)  	(c) P+.4-11dA14) 	(d) *c)ct- lml 	da141 (ECG) 	1 

4 	cput 	 dcCi Cruc 5261 ? 
	

1 

(a) 28
Si14  29S114 	 305i14 	

(b)  Hsu  Hsu 312 	
 305115 

(c)  285114  285i15 3.(1   285115 	 (d) 28S114  295i15 3tlz 	 30si16 

5. •Qch TZ1TZT 	.cici 1c31 it7FT old] 	? 

(a) 120/80 mmHg 	(b) 160/94 mmHg (c) 200/140 mmHg 	(d) 198/150 mmHg 	 1 

6 47--g asu4 Encw 4)1 tf g? 	 1 

(a) CO2 3-ei't H2O 	 (b) CO2 atIe He 	(c) N2 3& 02 	(d) H20 	 Xe 

7. 31-FrEOT 	 3.05'W .Aa-10-1   t? 

(a)  	 (b) cnIflm  	(c) 	wr 	 (d) 4,711u; '1-1-R-r 	 1 

8 40-11 # 	r Val 	NTT 20 N 	1 qi-a  	faT2Trfera.  Lifri) 	3TR 5 N 	'4.41 	# NTT 

1 

it Tarr ? 

(a) ta- 	olcct 1-11.,11 	croll al arltW 0(11 t- 	1 

(b) fdfiliTe 3 adil 1:11A1 	 c11,1-1 0-411.  I 
(c) 1-1104) 	rtrail 	r chd-I 	t. 	I 

(d) a+1 3I4-ft1T al t 	and 3 	TTf t I 

9. 341-  '114-a-  4 .54cryo1 	r FT T GlcilV; 7). c c 	t-  I 

(a) 	 ft-qEra 	 (b) 1=470-  .5,71 

(c) ,Actor 5,711 Ohl f471:6 i i 	gr 	(d) 5,,t1 gr 1 

''wzrr 10 	f oic>i 	Trmi 	cm 1 2 

2 11 	6-4-LITC 4-441 t. .it,1•0-'1 Trf0" 

2 12 tiie, 	 Vrt 	f 3-1Z-d7- 	tro-  t? 

2 13 	Trur silt 	Guo.< ajruT ch1ti a1 aril ft,Ta-  0c) 	? 
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14 t Eb-Tre Liq5  3TUDT 	6 cla art g? 
	

2 

15 31-4-d--- -thr 	(1,1 
	

2 

16 f-mkifi.gct aTujall f 	arr4u z-crftwr  
	

2 

(i) N2 	(ii) 02 

17. -N-dur g=1 up i,e-ct uPta 	z-t 	3-tdrt 	Uttar g Gitdi q 	 

(i) 	CI 	(ii) kqgi & (iii) 3i 	4/ &MOGI (iv) et-ect 
	

4 

18 	 oil 	dp-4,41 	 04,7ich 	L 1 10 kg 	 cH-q tr-{-jr 

ck-cst 	Tcc11,4 .3,.1 400 J c 3F 	tr 	t" RiTer49- 	 AZT I (g=10 ms"2) 4 

19 .Ti  	4qM.  311 tRrOcl 31:5rPT Vs HAW aciI L ? 	 4 

20 ottho-tr&P.uct ,eu-iteAup udilu,cutT 

(a) Fe(s) + H20(g) -0 Fe304(s) + H2(g) 

(b) BaCl2  (aq) + Al2(SO4)3 (ac1)-->  AlC13 (aq) + BaSO4  (s) 

(c) NH3(g) + 02(9) 	N2(g) + H20(g) 

(d) Ca (OH)2 + HNO3-4Ca(NO3)2 + H2O 	 4 

21 40 W 30 60W 	 q).-4 4 .R"). crl iTn.  war clw ;rwrzr 	7-af 	Tcoq of w 	 

	 (i) 4ultm-A A (ii) 	o-)=-1 AI 	 4 

22 	 ! c41%idici TEITTzzraa1I •ttga) 	1 	Pc-41 ¶ b .7110) clIc) fir 	c4i 

4 

23. .-4ktio-i 	Lrw 	cl 1 H 4-d1-3-4 ? 	 4 

24 4).-,5A4 3TTd4 TO*f 	C 	4 C `71Q, `31 	 3TT-44 VR-1111t f rr ilqi? 	 4 

25 31-4-d-F-413T 	rd4,44 qt r dizflTiRuit r %1-61 l!c14-1 ik1c)-) 	1,11aD,I-61 r ftafti -F1-.4 I 

Rd-0 *r ftafti Q%-a1 it itaftr 

1. F ti{ 1. 	  

2. 	  2. F Kr4 2F t' isliT4 

3. 	  3. . F 74'2F t• l'17 

4. 	  4. 2F tr 

4 

26 cgctct,,,e L110-I 	\3c-111q-1 ct?) 	.E1 1L11 	-1ct)c-11 

27 (a) , q,o-i.)1.4 gim lAi-diracr TRit ig 	4-1T8ci i auk "IfqR1 

(b)  	 TRA9 c1 TRTITI:a kitsq! 20 	c414-11-1 tot.sql 40 tl 	 tR-Aruj 

Vrff' 4&sqf quHr 
	

4 

28 (a) c 	ttzcz 3i/q) 4ft-a 	,a ,t-//eAch 	cteil g? e15 *0" qatlell (vat t? 

(b) 	Titst cut 	-tcpt ittweAcp 	 

(C) -61-Peor Z/151 3-at P r qtdSt a7dta 81-q-  qdra 
	

6 

29. UlM CrqiuT ft# ch0 t? 5t"4" giT 	MT4- 	ci.flych 410 q--i• jqq.i di 	 ale) 

lt4t 	#3.113-  trituTP4 r c-4119411 Tt 	 6 

4 
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30 l!ch 	 tlitcP-T 	 altu .10-11$t; f4Trattm oc-4 !4 mar MIT teau-6-3T trst- 
f47 	 4-1.Hick 911.H # 	 choll creil arma-)di 	fq-47 34a-,01) 	Trua 
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Sample Paper - 5 
SCIENCE AND TECHNOLOGY 

(ft -A14 1  ittatittt) 

(212) 
Time :2'A Hours] 
	

[ Maximum marks : 85 

21/2 
	

[tkul*: 85 

fAtU: (I) Tr* 74"" 31f441-4 

(2) 	cIT--4-T 71- • 31 3Z:it 	fAQ dH) 

1 .31€1 1-44 145 ITT 0.01 N 	Gic4 wicit 	 .44 1 J 	I 145 *1" Sat- 	ctellfl
.

? 

(a) 100 N 	 (b) 10 N 	 (c) 50 N 	 (d) 150 N 

1 

2 PJ-71 X0.1 a ti 40-1 	31-4P24T TT 3117re   ? 

(a) al•k-i a i"q' 	 (b) 614-1 a3171" 	(c) 217:1a i 	 (d) 

1 

3 t114- cf) 1.141c11 	tcrci TraychlPI TIT 	? 

(a) AB 	 (b) 0 	 (c) A 	 (d) B 	 1 

4 a-4(a (II) 	C44C 	t 	tut qfcip qq-  R-tPcie) 

(a) Cu2SO4 	(b) Cu2(SO4)3 	(c) CuSO4 	 (d) CuS03 	 1 

5. 	cftc), 34t cf) 3frT 20m   cich 	 t- 	4,a-.).30 	# 10S # c111-1+1 31-r .711 

fat-411 	t - 

(a) 20m 	 (b) 50m 	 (c) 	 (d) 60m 

1 

6 0°  C 	 (si 	d 	chi 	 trt T4,11" arzr - 

(a) tii 	 (b) Ittarr 

(c) trr viz(' 	1 tic,10) cich 	 of 	 6 	d 	(d) ‘46 	di' fit 0°  C trT Salt ,Awdit 	 1 

7  	tti- •r ~~ 	drat  c)c.1 

(a) 	 (b) 	 (C) c1c.1 	rVt4:1 	 (d) 	 1 

8. ..tEITP-T 31:1I-11-014 T VitfT 	r-11-i1 ir6d -44 	f*71-*-1 	 61cll 	 

(a) DDT 	 (b) 	T 	(c) facirAo 	 (d) 	,4-4) 	 1 

9. 2T 	 el 	Sl ci Sd 	c yr 	f 4-10 cc14-1 del-14141 	'Tfr 	? 

(a) U3zild,liQ 	(b) WT. 31R. 3TT- 	(c) 3ic-cmii3s 	 (d) 	a->it 4-4(uit-t) 	 1 

10 grfca 	3rcit taTF.  .A61,71 fi z11A1 	erT7 chi-i' 	ccii.ku) Qugun jr  ? 	 2 

11 	i a •151i 	(roicJich 3LiqlPdi 	 ? trrt a  Tit-dr{ 	yRifixr 4-d-4-  a-4 t? 

2 

12 0-idir&P.act udacptut ct32 	r eq. 	ctD/ 
	

2 

(i) Fe(s) + H2O (steam) —4 	 

(ii) CaO(s) + 	 -- Ca(OH)2  
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13 *IT-07-77 T mid ocii5v? 	 2 

14 Lac 	aloft well g? 	 2 

15 31-11;RQT 3117 31@t4 0441) A cm( 	 2 

16 fT-T:ft c1c4 	IRTITIjj # 11 tatq * 12 ilrF 	 c:414-11-1 	 ? 	 2 

17 .     CrfAlf WQ.̀3T 14),0-11 3i 	will'  

a) zr-q-d-a-  43T t fq  	vTft 	zulTret 	Aur 

b) ‘371(1 	fk;.  QR,-0 	-cr-Tft 	ufie-r, 	u9-11 ‘3eici 	 4 

18 (a) f4-cfr fir 31itTal" c1c4 gv gro- l 1 	i 	4r 01%).i.{ g1-# 	warita.  chic) t ? 	 

(b) At) 12,v 	 ITT ft-4g tr`f -vizr6 	cwri-  *r 	3).N-r-zrr tR3T9# 	 

atn74.   

Zn (s) + 2Ag NO3  (aq) — Zn (NO3)2  + 2Ag (s) 	 4 

19 gildicbui * TT 	taco-1 Q.  RI Trre-a-  i-14-1*-11*Q ? 	 4 

20 (a) f s iutc-t creti g? 	 m•e-x 	1 etr 4 ce 	P4dt q1.35 ,d cteit g? 

(b) tetH-C 3i1(17 4fra 	ct).W aft 	dtletio/ 47.WLY/ 	 4 

21 Jima 	 trw amHi14-Ki 	q- 71c rr 3-41--  faNa-0 alTaT m PraV ? 	 4 

22 tr--  g'[ -  tp,lr  	 3TR tt 3lfiz t•wr sAidi 	zq 122.5 m 	 77-ffr afi 

-dtit-:- (a) ig   tJT  	7TTIT 

(b) 	T-91TT 3-a(TaTf 	cich 17A" gr Wa-d-T err 71(1.  I 	 4 

23 ft-Eft tt5f 	"Tit 7--A 	 c44 17 

.1611c11 quh ft 41 	 4 

24 chlPichr fay f+--a# 	RI-  61 	di ? ichki •5rwR 	chlftichi fac4-7-49 	 Ftn.  

' -x(rur 	? 	 4 

25 (a) 31i7:111 	'Cr" VA i cti 	ur-i-r (DC) ti• 3TeRTT CIF:11-dt TIM (AC) TT ceiNch Tur 	4-4 3-7-4Tr F+--zrr 

chkui cictiv, 

(b) AC AT DC Tt JAR) c it1T*L11 	 4 

26 Qsch dc-cr fq-UTT TITTIP31 44g-1f 11 	AT 1:1,ch 	I Y fq1TTT TWIT% 	 8 	I f+-11 3ITTT .TT 3414t1-9 

49Tt4? r 	r 7 f7d •q)• 	1 	3-TKor c4441 	 4 

27 zrsta-- r -31- 	611 clle) 	LActc.).-1) 	ouloi 	? 	 4 

28. liTkg 31k -c,tIrli-c111-1 	9-9-4m--̀r 	%-ilvvicpqR-  4 714-[-ftff cr-) 	 14) .1=7D4-,)N tik colo, 

q-d-q7 	 .3Liv-iRgir-471 	 6 

29 glekt.gi zt dl 	 cicil*V I KrW 	 tc,./4d-11.7-1 5kg 	I T4:1-4 VW TIT At eddfl 	D--fWr dlfa 

250MS-1  t 	.31. 1. 	 411d Q-f -Q-  I 	 6 

30 (a) -1*-d -ft,t-PTra-  et/ 	Pica t.  

(I) 	HCHO 	 (ii) CH3COCH3  

(6) •tici   MTT (II) fl, 	 TT .11,1-i (-NI 

(c) ert 	+i0.1°11 4,41 61cf1 ?  	yRrl-a-r alcii 	I 	 6 
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