Unit: 9 Application of Biology

Unit-1:

Introduction, role of biology, in the amelioration of human problems. Domestication of plant- a historical account,
improvement of crop plants; Principles of plant breeding and plant introduction. Use of fertilizers, their economic
and ecological aspects.

Use of pesticides: advantages and hazards. Biological methods of pest control. Crops today. Current concerns,
gene pools and genetic conservation. Underutilized crops with potential uses of oilseeds, medicines,
beverages, spices, fodder, New crops-Leucaena (Subabul), Jojoba, Guayule, winged bean, etc. Biofertilizers -
green manure, crop residues and nitrogen fixation (symbiotic, non symbiotic). Applications of tissue culture and
genetic engineering in crops. Domestication and introduction of animals. Livestock, poultry, fisheries (fresh
water, marine, aquaculture). Improvement of animals: principles of animal breeding. Major animal diseases and
their control. Insects and their products (silk, honey, wax and lac). Bioenergy-biomass, wood (combustion;
gasification, ethanol). Cow dung cakes, gobar gas, plants as sources of hydrocarbons for producing petroleum,
ethanol from starch and lignocellulose. Biotechnology, application in health and agriculture, genetically modified
(GM) organisms, bio-safety issues. A brief historical account-manufacture of cheese. yoghurt, alcohol, yeast,
vitamins, organic acids, antibiotics, steroids, dextrins. Scaling up laboratory findings to Industrial production,
sewage treatment. Production of insulin, human growth hormones, interferon. Communicable diseases
including STD and diseases spread through ‘blood transfusion (hepatitis, AIDS, etc) Immune response, vaccine
and antisera. Allergies and Inflammation. Inherited diseases and dysfunctions, sex-linked diseases, genetic
incompatibilities, and genetic counseling. Cancer-major types, causes, diagnosis and treatment. Tissue and
organ transplantation. Community health services and measures; blood banks; mental health, smoking,
alcoholism and drug addiction-physiological symptoms and control measures. Industrial wastes, toxicology,
pollution-related diseases. Biomedical engineering - spare parts for man, instruments for diagnosis of diseases
and care. Human population related diseases. Human population, growth, problems and control, inequality
between sexes, control measures; test-tube babies aminocentesis. Future of Biology.

MATHEMATICS

Sets and Functions

1. Sets : Sets and their representations. Empty set. Finite & Infinite sets. Equal sets. Subsets, Subsets of the
set of real numbers especially intervals (with notations). Power set. Universal set. Venn diagrams. Union
and Intersection of sets. Difference of sets. Complement of a set.

2. Relations & Functions: Ordered pairs, Cartesian product of sets. Number of elements in the cartesian
product of two finite sets. Cartesian product of the reals with itself (upto R x R x R). Definition of relation,
Types of relations: reflexive, symmetric, transitive and equivalence relations. One to one and onto
functions, composite functions, inverse of a function. Binary operations, Pictorial representation of a
function, domain. Co-domain and range of a relation. Function as a special kind of relation from one set to
another. Real valued function of the real variable, domain and range of these functions, constant, identity,
polynomial, rational, modulus, signum and greatest integer functions with their graphs. Sum, difference,
product and quotients of functions.

3. Trigonometric Functions: Positive and negative angles. Measuring angles in radians & in degrees and
conversion from one measure to another. Definition of trigopnometric functions with the help of unit circle.
Truth of the identity sin2x + cos2x=1, for all x. Signs of trigonometric functions and sketch of their graphs.
Expressing sin (x+y) and cos (x+y) in terms of sinx, siny, cosx&cosy. Deducing the identities like the
following:
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Identities related to sin2x, cos2x, tan2x, sin3x, cos3x and tan3x. General solution of trigonometric equations
of the type sin & ?=sin 4, cos € ?=cos & ?and tan € ?=tan a.

Inverse Trigonometric Functions: Definition, range, domain, principal value branches. Graphs of inverse
trigonometric functions. Elementary properties of inverse trigopnometric functions.

Properties of triangles, including centroid, incentre, circum-centre and orthocentre, Solution of triangles.
Heights and Distances.

Unit-2: Algebra

Unit-3:

1.

Principle of Mathematical Induction: Processes of the proof by induction, motivating the application of the
method by looking at natural numbers as the least inductive subset of real numbers. The principle of
mathematical induction and simple applications.

Complex Numbers and Quadratic Equations: Need for complex numbers, especially -1, to be motivated
by inability to solve every quadratic equation. Brief description of algebraic properties of complex numbers.
Argand plane and polar representation of complex numbers. Statement of Fundamental Theorem of
Algebra, solution of quadratic equations in the complex number system.

Linear Inequalities: Linear inequalities. Algebraic solutions of linear inequalities in one variable and their
representation on the number line. Graphical solution of linear inequalities in two variables. Solution of
system of linear inequalities in two variables- graphically.

Permutations & Combinations: Fundamental principle of counting. Factorial n. (n!). Permutations and
combinations, derivation of formulae and their connections, simple applications.

Binomial Theorem: History, statement and proof of the binomial theorem for positive integral indices.
Pascal’s triangle, General and middle term in binomial expansion, simple applications.

Sequence and Series: Sequence and Series. Arithmetic progression (A. P.). arithmetic mean (A.M.)
Geometric progression (G.P.), general term of a G.P., sum of n terms of a G.P., geometric mean (G.M.),
relation between A.M. and G.M. Sum to n terms of the special series On, Onz and Ona.

Matrices: Concept, notation, order, equality, types of matrices, zero matrix, transpose of a matrix,
symmetric and skew symmetric matrices. Addition, multiplication and scalar multiplication of matrices,
simple properties of addition, multiplication and scalar multiplication. Non-commutativity of multiplication of
matrices and existence of non-zero matrices whose product is the zero matrix (restrict to square matrices of
order 2). Concept of elementary row and column operations. Invertible matrices and proof of the
uniqueness of inverse, if it exists.

Determinants: Determinant of a square matrix (up to 3 x 3 matrices), properties of determinants, minors,
cofactors and applications of determinants in finding the area of a triangle. Adjoint and inverse of a square
matrix. Consistency, inconsistency and number of solutions of system of linear equations by examples,
solving system of linear equations in two or three variables (having unique solution) using inverse of a
matrix.

Coordinate Geometry

1.

Straight Lines:Slope of a line and angle between two lines. Various forms of equations of a line: parallel to
axes, point-slope form, slope-intercept form, two-point form, intercepts form and normal form. General
equation of a line. Distance of a point from a line.



Unit-4:

2.

Conic Sections: Sections of a cone: circle, ellipse, parabola, hyperbola, a point, a straight line and pair of
intersecting lines as a degenerated case of a conic section. Standard equations and simple properties of
parabola, ellipse and hyperbola. Standard equation of a circle.

Introduction to Three-dimensional Geometry: Coordinate axes and coordinate planes in three
dimensions. Coordinates of a point. Distance between two points and section formula.

Calculus

1.

Limits and Derivatives: Derivative introduced as rate of change both as that of distance function and
geometrically, intuitive idea of limit. Definition of derivative, relate it to slope of tangent of the curve,
derivative of sum, difference, product and quotient of functions. Derivatives of polynomial and trigonometric
functions.

Continuity and Differentiability: Continuity and differentiability, derivative of composite functions, chain
rule, derivatives of inverse trigonometric functions, derivative of implicit function. Concept of exponential
and logarithmic functions and their derivative. Logarithmic differentiation. Derivative of functions expressed
in parametric forms. Second order derivatives. Rolle’s and Lagrange’s Mean Value Theorems (without
proof) and their geometric interpretations.

Applications of Derivatives: Applications of derivatives: rate of change, increasing/decreasing functions,
tangents &normals, approximation, maxima and minima (first derivative test motivated geometrically and
second derivative test given as a provable tool). Simple problems.

Integrals: Integration as inverse process of differentiation. Integration of a variety of functions by
substitution, by partial fractions and by parts; only simple integrals of the type
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Unit-5:

Unit-6:
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to be evaluated. Definite integrals as a limit of a sum, Fundamental Theorem of Calculus (without proof).
Basic properties of definite integrals and evaluation of definite integrals.

Applications of the Integrals: Applications in finding the area under simple curves, especially lines, areas
of circles/ parabolas/ellipses (in standard form only), area between the two above said curves.

Differential Equations: Definition, order and degree, general and particular solutions of a differential
equation. Formation of differential equation whose general solution is given. Solution of differential
equations by method of separation of variables, homogeneous differential equations of first order and first
degree. Solutions of linear

differential equation of the type:‘;—z + py = q, where p and g are functions of x.

Vectors and Three-Dimensional Geometry
1.

Vectors: Vectors and scalars, magnitude and direction of a vector. Direction cosines/ratios of vectors.
Types of vectors (equal, unit, zero, parallel and collinear vectors), position vector of a point, negative of a
vector, components of a vector, addition of vectors, multiplication of a vector by a scalar, position vector of
a point dividing a line segment in a given ratio. Scalar (dot) product of vectors, projection of a vector on a
line. Vector (cross) product of vectors.

Three-dimensional Geometry: Direction cosines/ratios of a line joining two points. Cartesian and vector
equation of a line, coplanar and skew lines, shortest distance between two lines. Cartesian and vector
equation of a plane. Angle between (i) two lines, (ii) two planes. (iii) a line and a plane. Distance of a point
from a plane.

Linear Programming

Linear Programming: Introduction, definition of related terminology such as constraints, objective function,
optimization, different types of linear programming (L.P.) problems, mathematical formulation of L.P.



Unit-7:

Unit-8:

Unit-9:

Unit-10:

Unit-1:

Unit-2:

1.

problems, graphical method of solution for problems in two variables, feasible and infeasible regions,
feasible and infeasible solutions, optimal feasible solutions (up to three non-trivial constraints).

Mathematical Reasoning

Mathematical Reasoning: Mathematically acceptable statements. Connecting words/ phrases -
consolidating the understanding of “if and only if (necessary and sufficient) condition”, “implies”, “and/or”,
“‘implied by”, “and”, “or”, “there exists” and their use through variety of examples related to real life and
Mathematics. Validating the statements involving the connecting words, difference between contradiction,
converse and contrapositive.

Statistics & Probability

Statistics: Measures of central tendency,mean, median and mode from ungrouped/grouped data.
Measures of dispersion, mean deviation, variance and standard deviation from ungrouped/grouped data.
Correlation, regression lines.

Probability: Random experiments: outcomes, sample spaces (set representation). Events: occurrence of
events, ‘not’, ‘and’ and ‘or’ events, exhaustive events, mutually exclusive events Axiomatic (set theoretic)
probability, Probability of an event, probability of ‘not’, ‘and’ & ‘or’ events. Multiplication theorem on
probability. Conditional probability, independent events, total probability, Bayes’ theorem, Random variable
and its probability distribution, mean and variance of stochastic variable. Repeated independent (Bernoulli)
trials and Binomial distribution.

Statics

Introduction, basic concepts and basic laws of mechanics, force, resultant of forces acting at a point,
parallelogram law of forces, resolved parts of a force, Equilibrium of a particle under three concurrent forces.
Triangle law of forces and its converse, Lami’s theorem and its converse, Two Parallel forces, like and unlike
parallel forces, couple and its moment.

Dynamics

Speed and velocity, average speed, instantaneous speed, acceleration and retardation, resultant of two
velocities. Motion of a particle along a line, moving with constant acceleration. Motion under gravity. Laws of
motion, Projectile motion.

AGRICULTURE

Agrometeorology, Genetics and Plant Breeding, Biochemistry and Microbiology

Agrometerology: Elements of Weather-rainfall, temperature, humidity, wind velocity, Sunshine weather
forecasting, climate change in relation to crop production.

Genetics & Plant Breeding : (a) Cell and its structure, cell division-mitosis and meiosis and their significance
(b) Organisation of the genetic materials in chromosomes, DNA and RNA (c) Mendel's laws of inheritance.
Reasons for the success of Mendel in his experiments, Absence of linkage in Mendel's experiments. (d)
Quantitative inheritance, continuous and discontinuous variation in plants. (e) Monogenic and polygenic
inheritance. (f) Role of Genetics in Plant breeding, self and cross-pollinated crops, methods of breeding in field
crops-introduction, selection, hybridization, mutation and polyploidy, tissue and cell culture. (g) Plant
Biotechnology-definition and scope in crop production.

Biochemistry: pH and buffers,Classification and nomenclature of carbohydrates; proteins; lipids; vitamins and
enzymes.

Microbiology: Microbial cell structure,Micro-organisms- Algae, Bacteria, Fungi, Actinomycetes, Protozoa and
Viruses. Role of micro-organisms in respiration, fermentation and organic matter decomposition

Livestock Production

Scope and importance : (a) Importance of livestock in agriculture and industry, White revolution in India. (b)
Important breeds Indian and exotic, distribution of cows, buffaloes and poultry in India.

Care and management : (a) Systems of cattle and poultry housing (b) Principles of feeding, feeding practices.
(c) Balanced ration-definition and ingredients. (d) Management of calves, bullocks, pregnant and milch animals
as well as chicks crockrels and layers, poultry. (e) Signs of sick animals, symptoms of common diseases in



