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Preface

This comprehensive text on Remedial Mathematics, in its second edition, deals with the basic
concepts of mathematics. It is written for the undergraduate students of pharmacy in such a
manner that even those students who do not have any mathematical background can understand
the topics easily.

Organized in six chapters, the text discusses progressions, binomial theorem, trigonometric
functions, matrices and determinants, Cramers’ rule, differentiations, integration, differential
equations and their applications in an easy-to-understand style that creates interest in the subject.
A separate chapter is devoted to the applications of first order differential equations. The text
is supported by a number of solved examples to enhance the problem solving skills of the
students. In each chapter, a number of unsolved questions with answers have been given to
reinforce the understanding of the subject matter. Quiz is also provided in each chapter that
helps students sharpen their analytical skill. Besides, various universities examination questions
and multiple choice questions are also provided with answers.

I am thankful to the publisher PHI Learning for publishing the book. My sincere thanks are
due to the staff of the editorial and production departments for bringing out this book in a nice
format.

Suggestions for the improvement in the book are most welcome.

Shahnaz Bathul
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1.1 Arithmetic Progression

A sequence of terms in which successive terms are differ by a fixed number is called an A.P.
In other words, we define an A.P. as the sequence of terms in which the difference between
the second and first terms is same as the difference between the third and second terms, which
is also equal to the difference between the fourth and third terms and so on is called an
arithmetic progression (A.P.). Let the sequence of terms be t1, t2, t3, ... tr, where tr represents
the r th term, and

t2 – t1 = t3 – t2 = t4 – t3 = ... = tr – tr–1

So, we can get each next term by adding a fixed number (tr – tr–1) to previous term. If a is the
first term, i.e., a = t1 then

t2 = a + d, where d = tr – tr–1

t3 = a + 2d

t4 = a + 3d, ..., tr = a + (r – 1)d

Here a is called the first term and d is the common difference.
The sequence of terms t1, t2, t3, ..., tr is an arithmetic progression (A.P.).
The nth term of an A.P. is a + (n – 1)d.

Example

(i) 1, 2, 3, 4, 5, ... where a = 1, d = 2 – 1 = 3 – 2 = 4 – 3 = ... = 1

(ii) 0, 2, 4, 6, ..., a = 0, d = 2

(iii) 5, 7, 9, 11, ..., a = 5, d = 2

(iv) 4, 7, 10, 13, 16, ..., a = 4, d = 3

(v) a + b, a + 3b, a + 5b, ..., a = a + b, d = 2b are in A.P.
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1.1.1 Sum of First n Terms of an A.P.

Suppose the arithmetic progression is a, a + d, a + 2d, a + 3d, ..., then the first n terms are

a, a + d, a + 2d, ..., a + (n – 1)d

Let the sum of n terms be denoted by Sn, then

Sn = a + a + d + a + 2d + � + a + (n – 1)d

or, Sn = a + (n – 1)d + a + (n – 2)d + � + a + d + a(writing from tn to t1)
Adding we get

2Sn = n[2a + (n – 1)d]

Sn =
2

n
[2a + (n –1)d]

1.1.2 Arithmetic Mean (A.M.)

We define A.M. as the ratio of sum of all the observations to the number of observations. In
A.P., we define A.M. as follows:

Suppose t1, t2, ..., tn are n terms of an A.P., then the middle term is said to be arithmetic
mean.

If n is odd, then A.M. will be the middle term which is 1
th

2

n �� �
� �� �

 term. If n is even, then

the arithmetic mean is the mean of middle two terms, that is, mean of 
�� � � �

� �� � � �� �
1

th and th
2 2

n n

terms.
Let n terms of an A.P. be a, a + d, a + 2d, ..., a + (n – 1)d, then sum of these n terms

is

Sn = [2 ( 1) ]
2

n
a n d� �

Here, middle term will be the mean of n terms, if n is odd.
Therefore, arithmetic mean of n terms is

nS

n
 = [2 ( 1) ]

2

n
a n d

n
� �

=
1

[2 ( 1) ]
2

a n d� � (where n is odd)

Example

Consider (i) 1, 2, 3, 4, 5, 6, 7.
Here, middle term is 4 which can be also obtained by

1 2 3 4 5 6 7 28
4

7 7
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