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MESSAGE

The importance of adequate practice during examinations can never be
overemphasized. | am happy that support material for classes I1X to Xll has been
developed by the Examination Branch of Directorate of Education. This material is
the result of immense hard work, co-ordination and cooperation of teachers and
group leaders of various schools. The purpose of the support material is to impart
ample practice to the students for preparation of examinations. It will enable the
students to think analytically & rationally, and test their own capabilities and level of

preparation.

The material is based on latest syllabus prepared by the NCERT and
adopted by the CBSE for the academic session 2020-21 and covers different levels
of difficulty. | expect that Heads of Schools and Teachers will enable and motivate
students to utilize this material during zero periods, extra classes and regular

classes best to theiradvantage.

| would like to compliment the team of Examination Branch for their diligent
efforts of which made it possible to accomplish this work in time. | also take this

opportunity to convey my best wishes to all the students for success in their

endeavours. @uf

(Manisha Saxena)
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Dear Students,

Directorate of Education is committed to providing qualitative and best education to all its
students. The Directorate is continuously engaged in the endeavor to make available the best study

material for uplifting the standard of its students and schools.

Every year, the expert faculty of Directorate reviews and updates Support Material. The
expert faculty of different subjects incorporates the changes in the material as per the latest
amendments made by CBSE to make its students familiar with new approaches and methods so that

students do well in the examination.

The book in your hand is the outcome of continuous and consistent efforts of senior
teachers of the Directorate. They have prepared and developed this material especially for you. A
huge amount of money and time has been spent on it in order to make you updated for annual

examination.

Last, but not the least, this is the perfect time for you to build the foundation of your future.
I have full faith in you and the capabilities of your teachers. Please make the fullest and best use of

this Support Material.

BIN SHAN
DIRECTOR (EDUCATION)
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1 am very much pleased to forward the Support Material for classes
IX to XII. Every year, the Support Material of most of the subjects is
updated/revised as per the most recent changes made by CBSE. The team
of subject experts, officers of Exam Branch, members of Core Academic
Unit and teachers from various schools of Directorate has made it possible
to make available unsurpassed material to students.

Consistence use of Support Material by the students and teachers
will make the year long journey seamless and enjoyable. The main
purpose to provide the Support Material for the students of government
schools of Directorate is not only to help them to avoid purchasing of
expensive material available in the market but also to keep them updated
and well prepared for exam. The Support Material has always been a
ready to use material, which is matchless and most appropriate.

I would like to congratulate all the Team Members for their tireless,
unremitting and valuable contributions and wish all the best to teachers

and students.

(Dr. Saroj Bala Sain)
AddLDE (School/Exam)
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CONSTITUTION OF INDIA

Part IV A (Article 51 A)
Fundamental Duties

Fundamental Duties: [t shall be the duty of every citizen of India —

1.

10.

11.

to abide by the Constitution and respectits ideals and institutions, the
National Flag and the National Anthem;

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

touphold and protect the sovereignty, unity and integrity of India;

to defend the country and render national service when called upon
todoso;

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;

tovalue and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests,
lakes, rivers and wild life, and to have compassion for living creatures.

to develop the scientific temper, humanism and the spirit of inquiry
andreform;

to safeguard public property and to adjure violence;

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.

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

-

(xii)
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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
allits citizens:

JUSTICE, social, economicand 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 an integrity of the
Nation);

WE DO HEREBY GIVE TO OURSELVES THIS
CONSTITUTION.

(xiv)
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COURSE STRUCTURE
(Annual Examination)

Marks : 80
Unit No. Unit Marks Periods

I Chemical Substances — Nature and Behaviour 25 55

II World of Living 23 50

1T Natural Phenomena 12 23

v Effects of Current 13 32

A% Natural Resources 07 20
Total 80
Internal Assessment 20
Grand Total 100

Note : Above weightage includes the weightage of questions based on practical skills.
Theme : Materials (55 Periods)

Unit I : Chemical Substances — Nature and Behaviour

Chemical reactions : Chemical equation, Balanced chemical equation,
implication of a balanced chemical equation, types of chemical reactions :
Combination, decomposition, displacement, double displacement, precipitation,
neutralization, oxidation and reduction.

Acids, bases and salts : Their definitions in terms of furnishing of H+ and
OH-ions, General properties, examples and uses, concept of pH scale (Definition
relating to logarithm not required), importance of pH in everyday life; preparation
and uses of Sodium Hydrooxide, Bleaching powder, Baking soda, Washing soda
and Plaster of Paris.

Metals and non metals : Properties of metals and non-metals; Reactivity
series; Formation and properties of ionic compounds; Basic metallurgical
processes; Corrosion and its prevention.

Carbon compounds :Covalent bonding in carbon compounds. Versatile
nature of carbon. Homologous series. Nomenclature of carbon compounds
containing functional groups (halogens, alcohol, ketones, aldehydes, alkanes
and alkynes), difference between saturated hydrocarbons and unsaturated

hydrocarbons. Chemical properties of carbon compounds (combustion,



oxidation, addition and substitution reaction). Ethanol and Ethanoic acid (only
properties and uses), soaps and detergents.

Periodic classification of elements : Need for classification, Early attempts
at classification of elements (Dobereiner's Triads, Newland's Law of Octaves,
Mendeleev's Periodic Table), Modern periodic table, graduation in properties,

valency, atomic number, metallic and non-metallic properties.
Theme : The World of the Living

Unit IT : World of Living (50 Periods)

Life processes : 'Living Being'. Basic concept of nutrition, respiration,
transport and excretion in plants and animals.

Control and co-ordination in animals and plants : Tropic movements
in plants; Introduction of plant hormones; Control and co-ordination in
animals; Nervous system; Voluntary, involuntary and reflex action; Chemical
co-ordination; animal hormones.

Reproduction : Reproduction in animals and plants (asexual and sexual)

reproductive health-need and methods of family planning. Safe sex vs HIV/
AIDS. Child bearing and women’s health.

Heredity and Evolution Heredity; Mendel’s contribution — Laws for
inheritance of traits, Sex determination : Brief introduction; Basic concepts of
evolution

Theme : Natural Phenomena

Unit III : Natural Phenomena (23 Periods)

Reflection of light by curved surfaces; Images formed by spherical mirrors,
centre of curvature, principal axis, principal focus, focal length, mirror formula
(Derivation not required), magnification.

Refraction; Laws of refraction, refractive index.

Refraction of light by spherical lens; Image formed by spherical lens; Lens
formula (Derivation not required); Magnification. Power of lens.

Functioning of a lens in human eye, defects of vision and their corrections,
applications of spherical mirrors and lenses.

Refraction of light through a prism, dispersion of light, scattering of light,
applications in daily life.



Theme : How Things Work

Unit IV : Effects of Current (32 Periods)

Electric current, potential difference and electric current. Ohm's law;
Resistance, resistivity, Factors on which the resistance of a conductor depends.
Series combination of resistors, parallel combination of resistors and its
applications in daily life. Heating effect of electric current and its applications in

daily life. Electric power, Inter relation between P, V, I and R.

Magnetic effects of current : Magnetic field, field lines, field due to a current
carrying conductor, field due to current carrying coil or solenoid; Force on current
carrying conductor, Fleming's Left Hand Rule, Electric Motor, Electromagnetic
induction. Induced potential difference, Induced current. Fleming's Right Hand
Rule, Electric Generator, Direct Current. Alternating current : frequency of AC.

Advantage of AC over DC. Domestic electric circuits.
Theme : Natural Resources

Unit V : Natural Resources (20 Periods)

Sources of energy : Different forms of energy, conventional and non-
conventional sources of energy : Fossil fuels, solar energy; biogas; wind, water
and tidal energy; Nuclear energy. Renewable versus non-renewable sources of

Energy.

Our environment : Eco-system, Environmental problems, Ozone depletion,
waste production and their solutions. Biodegradable and non-biodegradable

substances.

Management of natural resources : Conservation and judicious use
of natural resources. Forest and wild life; Coal and Petroleum conservation.
Examples of people’s participation for conservation of natural resources.
Big dams; advantages and limitations; alternatives, if any. Water harvesting.

Sustainability of natural resources.



PRACTICALS

Practical should be conducted alongside the concepts taught in

theory classes
LIST OF EXPERIMENTS

1.

Finding the pH of the following samples by using pH paper/universal
indicator :
(a) Dilute Hydrochloric Acid
(b) Dilute NaOH Solution
(c¢) Dilute Ethanoic Acid Solution
(d) Lemon juice
(e) Water
(f) Dilute Hydrogen Carbonate Solution
Study the properties of acids and bases (HCl & NaOH) by their reaction
with :
(a) Litmus solution (Blue/Red)
(b) Zinc metal
(c) Solid sodium carbonate
Performing and observing the following reactions and classifying them
into :
(@) Combination reaction
(b) Decomposition reaction
(c) Displacement reaction
(d) Double displacement reaction
(1)  Action of water on quick lime
(1)) Action of heat on ferrous sulphate crystals.
(iii) Iron nails kept in copper sulphate solution
(iv) Reaction between sodium sulphate and barium chloride solutions.

Observing the action of Zn, Fe, Cu and Al metals on the following salt
solutions :

(@) ZnSO, (aq)

(b) FeSO, (aq)

(¢) CuSO,(aq)

(d) AL (SO,), (aq)

Arranging Zn, Fe, Cu and Al (metals) in the decreasing order of reactivity
based on the above result.

Studying the dependence of potential difference (V) across a resistor on
the current (I) passing through it and determine its resistance. Also plotting
a graph between V and .



~

10.

11.

12.

13.
14.

15.

Determination of the equivalent resistance of two resistors when connected
in series and parallel.

Preparing a temporary mount of a leaf peel to show stomata.
Experimentally show that carbon dioxide is given out during respiration.
Study of the following properties of acetic acid (ethanoic acid) :

(i) odour

(i) solubility in water

(ii1) effect on litmus

(iv) reaction with sodium Hydrogen Carbonate

Study of the comparative cleaning capacity of a sample of soap in soft and
hard water.

Determination of the focal length of :

(i) Concave mirror

(i) Convex lens

by obtaining the image of a distant object.

Tracing the path of a ray of light passing through a rectangular glass slab
for different angles of incidence. Measure the angle of incidence, angle of
refraction, angle of emergence and interpret the result.

Studying (a) binary fission in Amoeba, and (b) budding in yeast and hydra
with the help of prepared slides.

Tracing the path of the rays of light through a glass prism.

Finding the image distance for varying object distances in case of a convex
lens and drawing corresponding ray diagrams to show the nature of image
formed.

Identification of the different parts of an embryo of a dicot seed (Pea, gram
or red kidney bean).

PRESCRIBED BOOKS :

X X% X% % X% % % %

Science — Textbook for Class IX — NCERT Publication
Science — Textbook for Class X — NCERT Publication

Assessment of Practical Skills in Science — Class IX — CBSE Publication
Assessment of Practical Skills in Science — Class X — CBSE Publication
Laboratory Manual — Science — Class IX, NCERT Publication
Laboratory Manual — Science — Class X, NCERT Publication
Exemplar Problems — Class IX — NCERT Publication

Exemplar Problems — Class X — NCERT Publication



QUESTION PAPER DESIGN FOR SCIENCE
(CODE NO. 086/090) CLASS-X (2020-2021)
Time : 3 Hours Max. Marks : 80

S. | Typology of Questions Very Short Short Long Total %

No. Short | Answer-I | Answer-11 | Answer | Marks Weigh

‘?{‘,ssvg sAD | sam | @A)

1 Mark | 2Marks | 3 Marks 5 Marks

tage

1. | Remembering (Knowledge based
simple recall questions, to know
specific facts, terms, concepts,
principles or theories, identify,
define or recite, information)

2 - 1 1 10 15%

2. | Understanding (Comprehension
to be familiar with meaning and to
understand conceptually, interpret,
compare,  contrast,  explain,
paraphrase or interpret information)

- 1 4 2 24 35%

3. | Application  (Use  abstract
information in concrete situation,
to apply knowledge to new
situations, use given content to 1 2 2 18
interpret a situation, provide an
example, or solve a problem)

4. | High Order Thinking Skills
(Analysis & Synthesis : Classify,
compare, contrast or differentiate
between  different  pieces  of 1 1 8 12%
information, organize and/or integrate
unique pieces of information from a
variety of sources)

5. | Inferential and  Evaluate
(Appraise, judge, and/or justify
the value or worth of a decision or
outcome, or to predict outcomes 1+1*

26%

- - - 8 129
based on values). Value Based A
Questions will be replaced by
regular questions as per CBSE
guidlines.
Total (Theory Based Questions) 2x1=2|3x2=6 |10x3=30 | 6x5=30 | 68(21) | 100%
Practical Based Questions (PBQs) 6x2=12 - - 12 (6)
Total 2x1=2 | 9x2=18 | 10x3=30 | 6x 5=30 | 80 (27)

S

Question paper will consist of 27 questions.

2. All questions would be compulsory. However, an internal choice will be provided in three
questions of 3 marks each and two questions of five marks from Section A and and one
question from PBQs of Section B.
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1. Methane CH,
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