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PREFACE

This book “Fundamentals of Mathematics” has been prepared in accordance with the
syllabus prescribed by Curriculum Development Centre (CDC) under the Ministry of
Education, Science and Technology, Nepal for grade XI.

The book has been written keeping in mind the following objectives:

*  To create an interest for Mathematics in those students who show a promise for higher
study in Mathematics,

+  To create confidence in others for equipping themselves with the Mathematics needed
for the areas in natural and social sciences.

These objectives were achieved by focusing on
*  presentation of materials,

*  motivation and development of concepts,
* logical reasoning with rigor and precision,
*  problems sets.

To make the book effective from practical as well as theoretical point of view, an attempt
has been made to provide a thorough explanation of many mathematical terms for their
proper use. One of the main features of this book is the attention given to motivating the
concepts under discussion. The authors have tried to make clear the intuitive meaning
of what is taking place and diagrams are provided, whenever it seems feasible to help
the reader develop skill in using his/her imagination to visualize new concepts. We have
avoided use of “or” in the sense of equivalence and use of “log” in the sense of natural
logarithm.

Neglecting rigor and precision in logical reasoning, Mathematics is not really a serious
affair and its aim may get out of sight. Therefore, the book provides every logical reasoning
with rigor and precision.

The book is full of worked out examples presented in a very systematic way, sometimes
they motivate the concept.

The success of any text book depends upon the strength of its problems sets. We have
devoted an extraordinary amount of effort to organizing the problems for this text. The
problems are graded and divided into groups arranging problems in each group to the
level of difficulty as far as possible, in order that the student can have sufficient practice.



Considerable amount of graphing techniques have been included, because the authors are

convinced that the only way to understand the nature and behaviour of functions is to have
graphs of standard functions in mind.

We expect comments and suggestions for the improvement of the book.

We would like to thank Mr. Nabaraj Bajgain of Buddha Publications Pvt. Ltd. for
encouragement and publication of the book. We would also like to express our appreciation
to Mr. Dipendra Shrestha and Ms. Rajani Shrestha for typing and layout.

Every effort has been made to find and correct errors in this book. Experience leads us
to believe, however, that the occasional mistake will have slipped through. The authors
assume responsibility of all errors. Any suggestions for correction of errors and for further
improvement will be highly appreciated.

Authors
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1.5 Sequence and series: arithmetic, geometric, harmonic sequences and
series and their properties A.M, G.M, H.M and their relations, sum of infinite
geometric series.
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Adjoint, Inverse matrix, Determinant of a square matrix, Properties of
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Half angle laws).

2.2 Solution of triangle(simple cases)

3 Analytic 3.1 Straight Line: length of perpendicular from a given point to a given line. 14 hrs
Geometry Bisectors of the angles between two straight lines.

Pair of straight lines: General equation of second degree in x and y,
condition for representing a pair of lines. Homogenous second-degree
equation in x and y. angle between pair of lines. Bisectors of the angles
between pair of lines.

3.2 Circle: Condition of tangency of a line at a point to the circle, Tangent
and normal to a circle.

3.3 Conic section: Standard equation of parabola, equations of tangent and
normal to a parabola at a given point.



4 Vectors

5 Statistics &
Probability

6 Calculus

7 Computational
Methods

8 Mechanics Or
Mathematics for
Economics and
Finance

4.1 Vectors: collinear and non collinear vectors, coplanar and noncoplanar
vectors, linear combination of vectors,

4.2 Product of vectors: scalar product of two vectors, angle between two
vectors, geometric interpretation of scalar product, properties of scalar
product, condition of perpendicularity.

5.1 Measure of Dispersion: introduction, standard deviation), variance,
coefficient of variation, Skewness (Karl Pearson and Bowley)

5.2 Probability: independent cases, mathematical and empirical definition of
probability, two basic laws of probability(without proof).

6.1 Limits and continuity: limits of a function, indeterminate forms. algebraic
properties of limits (without proof), Basic theorems on limits of algebraic,
trigonometric, exponential and logarithmic functions, continuity of a
function, types of discontinuity, graphs of discontinuous function.

6.2 Derivatives: derivative of a function, derivatives of algebraic,
trigonometric, exponential and logarithmic functions by definition (simple
forms), rules of differentiation. derivatives of parametric and implicit
functions, higher order derivatives, geometric interpretation of derivative,
monotonicity of a function, interval of monotonicity, extreme of a function,
concavity, points of inflection, derivative as rate of measure.

6.3 Anti-derivatives: anti-derivative. integration using basic integrals,
integration by substitution and by parts methods, the definite integral, the
definite integral as an area under the given curve, area between two curves.

7.1 Linear programming Problems: linear programming problems(LPP),
solution of LPP by simplex method (two variables)

7.2 Numerical computation Characteristics of numerical computation,
accuracy, rate of convergence, numerical stability, efficiency

8.1 Statics: Forces and resultant forces, parallelogram law of forces,
composition and resolution of forces, Resultant of coplanar forces acting on a
point, Triangle law of forces and Lami's theorem.

8.2 Dynamics: Motion of particle in a straight line, Motion with uniform

acceleration, motion under the gravity, motion down a smooth inclined plane.

The concepts and theorem restated and formulated as application of calculus

8.3 Mathematics for economics and finance: Mathematical Models and
Functions, Demand and supply, Cost, Revenue, and profit functions, Elasticity
of demand, supply and income, Budget and Cost Constraints, Equilibrium
and break even

8 hrs

10 hrs

32 hrs

10 hrs

12 hrs
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