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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 XII.

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.
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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



Syllabus

Content Area Contents LH

1 Algebra 1.1 Permutation and combination: Basic principle of counting, Permutation 
of (a) set of objects all different (b) set of objects not all different (c) circular 
arrangement (d) repeated use of the same objects, Combination of things all 
different, Properties of combination.

31 hrs

1.2 Binomial Theorem: Binomial theorem for a positive integral index, 
general term, Binomial coefficient, Binomial theorem for any index (without 
proof), application to approximation, Euler’s number, Expansion of ex, ax and 
log(1+x) (without proof).

1.3 Elementary Group Theory: Binary operation, Binary operation on sets of 
integers and their properties, Definition of a group, finite and infinite groups. 
Uniqueness of identity, Uniqueness of inverse, Cancelation law, Abelian 
group.)

1.4 Complex numbers: De Moivre’s theorem and its application in finding 
the roots of a complex number, properties of cube roots of unity. Euler’s 
formula.)

1.5 Quadratic equation: Nature and roots of a quadratic equation, Relation 
between roots and coefficient. Formation of a quadratic equation, Symmetric 
roots, one or both roots common.

1.6 Sequence and series: Sum of finite natural numbers, sum of squares of 
first n-natural numbers, Sum of cubes of first n- natural numbers, principle of 
mathematical induction.

1.6 Sequence and series: Sum of finite natural numbers, sum of squares of 
first n-natural numbers, Sum of cubes of first n- natural numbers, principle of 
mathematical induction.
1.7 Matrix based system of linear equation: Solution of a system of linear 
equations by Cramer’s rule and matrix method (row- equivalent and inverse) 
up to three variables.

2 Trigonometry 2.1 Inverse circular functions. 8 hrs

2.2 Trigonometric equations and general values

3 Analytic 
Geometry

3.1 Conic section: Standard equations of Ellipse and hyperbola. 13 hrs

3.2 Coordinates in space: direction cosines and ratios of a line, general 
equation of a plane, equation of a plane in intercept and normal form, plane 
through 3 given points, plane through the intersection of two given planes, 
parallel and perpendicular planes, angle between two planes, distance of a 
point from a plane.

4 Vectors 4.1 Product of Vectors: vector product of two vectors, geometrical 
interpretation of vector product, properties of vector product, application of 
vector product in geometry and trigonometry.

7 hrs
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5 Statistics & 
Probability

5.1 Correlation and Regression: correlation, nature of correlation, 
correlation coefficient by Karl Pearson’s method, interpretation of correlation 
coefficient, properties of correlation coefficient (without proof), rank 
correlation by Spearman, regression equation, regression line of y on x and x 
on y.

9 hrs

5.2 Probability: Dependent cases, conditional probability (without proof), 
binomial distribution, mean and standard deviation of binomial distribution 
(without proof).

6 Calculus 6.1 Derivatives: derivative of inverse trigonometric, exponential and 
logarithmic function by definition, relationship between continuity and 
differentiability, rules for differentiating hyperbolic function and inverse 
hyperbolic function, L’Hospital’s rule (0/0, ∞/∞), differentials, tangent and 
normal, geometrical interpretation and application of Rolle’s theorem and 
mean value theorem.

31 hrs

6.2 Anti-derivatives: anti-derivatives of standard integrals, integrals reducible 
to standard forms, integrals of rational function.

6.3 Differential equations: differential equation and its order, degree, 
differential equations of first order and first degree, differential equations with 
separable variables, homogenous, linear and exact differential equations.

7 Computational 
Methods

7.1 Linear programming problems (LPP): simplex method (maximization 
problems only).

10 hrs

7.2 System of linear equations: Gauss Elimination method

8 Mechanics Or 
Mathematics for 
Economics and 
Finance

8.1 Statics: Resultant of like and unlike parallel forces. 11 hrs

8.2 Dynamics: Newton’s laws of motion and projectile.

8.3 Mathematics for economics and finance: Consumer and Producer 
Surplus, Quadratic functions in Economics, Input-Output analysis, Dynamics 
of market price, Difference equations, The Cobweb model, Lagged Keynesian 
macroeconomic model.



Contents

1.1	 Introduction........................................................................................... 	 1

1.2	Basic Principles of Counting.................................................................... 	 2

	 Exercise 1 (A)......................................................................................... 	 7

1.3	Permutations.......................................................................................... 	 8

	 Exercise 1 (B).......................................................................................... 	 15

1.4	Combinations........................................................................................ 	 17

	 Exercise 1 (C)......................................................................................... 	 21

2.1	Binomials with Integer Exponents............................................................. 	 23

	 Exercise 2 (A)......................................................................................... 	 33

2.2	Binomials with Rational Exponents........................................................... 	 35

	 Exercise 2 (B).......................................................................................... 	 38

2.3	Exponential and Logarithmic Series......................................................... 	 39

	 Exercise 2 (C)......................................................................................... 	 45

3.1	Binary Operations.................................................................................. 	 47

3.2	Properties of Binary Operations............................................................... 	 51

	 Exercise 3 (A)......................................................................................... 	 54

3.3	Groups.................................................................................................. 	 55

3.4	Abelian Groups...................................................................................... 	 59

3.5	Elementary Properties of Groups............................................................. 	 60

	 Exercise 3 (B).......................................................................................... 	 62

4.1	De Moivre’s Theorem (Integral Powers).................................................... 	 65

4.2	Roots of Complex Numbers.................................................................... 	 67

	 Exercise 4 (A)......................................................................................... 	 69

4.3	Cube Roots of Unity................................................................................ 	 70

	 Exercise 4 (B).......................................................................................... 	 72

CHAPTER 1

CHAPTER 2

CHAPTER 3

CHAPTER 4

 Permutation and Combination

PART I: ALGEBRA

Binomial Theorems

Elementary Group Theory 

Complex Numbers

FUNDAMENTALS OF 

MATHEMATICS
GRADE XII



5.1	Polynomial Functions.............................................................................. 	 74

5.2	Polynomial Equation............................................................................... 	 74

5.3	Quadratic Equation................................................................................ 	 75

5.4	Nature of Roots of a Quadratic Equation................................................. 	 76

	 Exercise 5 (A)......................................................................................... 	 77

5.5	Relation between Roots and Coefficients.................................................. 	 78

5.6 Signs of Roots......................................................................................... 	 80

5.7	Formation of a Quadratic Equation......................................................... 	 82

	 Exercise 5 (B).......................................................................................... 	 83

5.8 Symmetric Functions of Roots................................................................... 	 85

	 Exercise 5 (C)......................................................................................... 	 86

5.9 Condition for Having Common Roots...................................................... 	 87

	 Exercise 5 (D)......................................................................................... 	 90

6.1	Principle of Mathematical Induction......................................................... 	 92

	 Exercise 6 (A)......................................................................................... 	 96

6.2	Certain Special Sequences...................................................................... 	 97

	 Exercise 6 (B).......................................................................................... 	 103

7.1	 Introduction........................................................................................... 	 105

	 Exercise 7 (A)......................................................................................... 	 106

7.2	Cramer’s Rule........................................................................................ 	 107

	 Exercise 7 (B).......................................................................................... 	 111

7.3	Solution of a System of Linear Equations by the Inverse Matrix Method...... 	 111

	 Exercise 7 (C)......................................................................................... 	 115

7.4	Row-Equivalent Matrix Method................................................................ 	 115

	 Exercise 7 (D)......................................................................................... 	 119

CHAPTER 5

CHAPTER 6

CHAPTER 7

Quadratic Equation

Sequences and Series

Matrix based System 
of Linear Equations



8.1	 Inverse Circular Functions....................................................................... 	 121

8.2	Graphs of Inverse Trigonometric Functions............................................... 	 122

8.3	Some Important Properties...................................................................... 	 125

	 Exercise 8.............................................................................................. 	 137

9.1 Trigonometric Equations.......................................................................... 	 141

9.2	General Solutions of Basic Trigonometric Equations.................................. 	 143

9.3 Procedure for Solving Trigonometric Equations......................................... 	 145

9.4	Certain Types of Equations Reducible to Basic Trigonometric Equations...... 	 145

	 Exercise 9.............................................................................................. 	 158

10.1	 Ellipse................................................................................................ 	 161

	 Exercise 10 (A)................................................................................... 	 168

10.2	 Hyperbola......................................................................................... 	 169

	 Exercise 10 (B)................................................................................... 	 176

11.1	 Introduction....................................................................................... 	 178

11.2	 Points in Space................................................................................... 	 179

11.3	 Direction Cosines of a Line................................................................. 	 180

11.4	 Angle between Two Lines.................................................................... 	 189

	 Exercise 11 (A)................................................................................... 	 196

11.5	 Equation of a Plane............................................................................ 	 198

11.6	 Angle between Two Planes.................................................................. 	 203

11.7	 Distance of a Point to a Plane............................................................. 	 205

	 Exercise 11 (B)................................................................................... 	 207

CHAPTER 8

CHAPTER 9

CHAPTER 10

CHAPTER 11

Inverse Circular Functions

Trigonometric Equations

Conic Sections

Coordinates in Space

PART II: TRIGONOMETRY

PART III: ANALYTIC GEOMETRY



12.1	 Vector Products.................................................................................. 	 210

	 Exercise 12........................................................................................ 	 221	

13.1	 Correlation........................................................................................ 	 223

	 Exercise 13 (A)................................................................................... 	 230

13.2	 Regression......................................................................................... 	 232

	 Exercise 13 (B)................................................................................... 	 241

14.1	 Conditional Probability....................................................................... 	 244

	 Exercise 14 (A)................................................................................... 	 248

14.2	 Bionomial Distribution........................................................................ 	 251

	 Exercise 14 (B)................................................................................... 	 260

15.1	 Derivatives......................................................................................... 	 263

	 Exercise 15 (A)................................................................................... 	 272

15.2	 Derivatives of Hyperbolic Functions..................................................... 	 274

	 Exercise 15 (B)................................................................................... 	 276

15.3	 Tangents and Normals....................................................................... 	 277

	 Exercise 15 (C)................................................................................... 	 280

15.4	 Differentials as Approximations........................................................... 	 281

	 Exercise 15 (D)................................................................................... 	 284

15.5	  Mean Value Theorems....................................................................... 	 285

15.6	 L’Hospital’s Rule................................................................................. 	 291

	 Exercise 15 (E)................................................................................... 	 293

CHAPTER 12

CHAPTER 13

CHAPTER 14

CHAPTER 15

Product of Vectors

Correlation and Regression

Theory of Probability

Derivatives

PART IV: VECTORS

PART V: STATISTICS AND PROBABILITY

PART VI: CALCULUS



16.1	 Antiderivatives.................................................................................... 	 296

	 Exercise 16 (A)................................................................................... 	 303

16.2	 Integrals of Trigonometric Functions.................................................... 	 306

16.3	 Integration of Hyperbola Functions...................................................... 	 313

	 Exercise 16 (B)................................................................................... 	 316

16.4	 Integration of Rational Fractions.......................................................... 	 318

	 Exercise 16 (C)................................................................................... 	 323

18.1	 Linear Programming Problem............................................................. 	 346

18.2	 Maximization Problem........................................................................ 	 347

18.3	 Geometric Interpretation of the Simplex Method................................... 	 349

18.4	 Minimization Problem......................................................................... 	 353

	 Exercise 18........................................................................................ 	 356

17.1	 Introduction....................................................................................... 	 326

	 Exercise 17 (A)................................................................................... 	 330

17.2	 Differential Equations of the First Order and First Degree..................... 	 330

17.3	 Differential Equations with Separable Variables.................................... 	 331

	 Exercise 17 (B)................................................................................... 	 333

17.4	 Homogeneous Differential Equations................................................... 	 334

	 Exercise 17 (C)................................................................................... 	 336

17.5	 Exact Differential Equation.................................................................. 	 337

	 Exercise 17 (D)................................................................................... 	 340

17.6	 Linear Differential Equations............................................................... 	 341

	 Exercise 17 (E)................................................................................... 	 344

CHAPTER 16

CHAPTER 18

CHAPTER 17

Antiderivatives

Linear Programming

Differential Equations

19.1	 Gaussian Elimination......................................................................... 	 359

19.2	 Drawbacks of Gauss Elimination......................................................... 	 364

	 Exercise 19........................................................................................ 	 368

CHAPTER 19 System of Linear Equations

PART VII: COMPUTATION METHODS



20.1	 Parallel Forces.................................................................................... 	 370

20.2	 Resultant of Two Unlike Parallel Forces................................................. 	 371

20.3	 Centre of Gravity............................................................................... 	 374

	 Exercise 20........................................................................................ 	 378

21.1	 Newton’s First law of Motion............................................................... 	 381

21.2	 Newton’s Second Law......................................................................... 	 382

21.3	 Newton’s Third Law............................................................................ 	 383

	 Exercise 21 (A)................................................................................... 	 389

21.4	 Projectiles.......................................................................................... 	 391

	 Exercise 21 (B)................................................................................... 	 402

CHAPTER 20

CHAPTER 21

Resultant of Like and Unlike Parallel Forces

Dynamics

PART VIII: MECHANICS

22.1	 Consumer and Producer Surplus......................................................... 	 404

	 Exercise 22 (A)................................................................................... 	 412

22.2	 Quadratic Functions in Economics....................................................... 	 414

	 Exercise 22 (B)................................................................................... 	 421

22.3	 Input–Output Analysis......................................................................... 	 424

	 Exercise 22 (C)................................................................................... 	 433

22.4	 Dynamics of Market Price................................................................... 	 435

	 Exercise 22 (D)................................................................................... 	 437

22.5	  Difference Equations......................................................................... 	 438

	 Exercise 22 (E)................................................................................... 	 449

22.6	  The Cobweb Model........................................................................... 	 452

	 Exercise 22 (F).................................................................................... 	 453

22.7  Lagged Keynesian Macroeconomic Model............................................. 	 454

	 Exercise 22 (G).................................................................................. 	 457

Project Work ................................................................................................ 	 458

References ................................................................................................... 	 461

CHAPTER 22 Mathematics for Economics and Finance

PART IX: MATHEMATICS FOR ECONOMICS AND 
FINANCE


	00_Front_Math

