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Y.S. JAGAN MOHAN REDDY AMARAVATICHIEF MINISTER
ANDHRA PRADESH

MESSAGE
I congratulate  Akademi for starting its activities with printing of textbooks from

the academic year 2021 – 22.

Education is a real asset which cannot be stolen by anyone and it is the foundation
on which children build their future. As the world has become a global village, children
will have to compete with the world as they grow up. For this there is every need for
good books and good education.

Our government has brought in many changes in the education system and more
are to come. The government has been taking care to provide education to the poor
and needy through various measures, like developing infrastructure, upgrading the skills
of teachers, providing incentives to the children and parents to pursue education. Nutritious
mid-day meal and converting Anganwadis into pre-primary schools with English as medium
of instruction are the steps taken to initiate children into education from a young age.
Besides introducing CBSE syllabus and Telugu as a compulsory subject, the government
has taken up numerous innovative programmes.

The revival of the Akademi also took place during the tenure of our government
as it was neglected after the State was bifurcated. The Akademi, which was started on
August 6, 1968 in the undivided state of Andhra Pradesh, was printing text books,
works of popular writers and books for competitive exams and personality development.

Our government has decided to make available all kinds of books required for
students and employees through Akademi, with headquarters at Tirupati.

I extend my best wishes to the Akademi and hope it will regain its past glory.

(Y.S. JAGAN MOHAN REDDY)



Dr. NANDAMURI  LAKSHMIPARVATHi
               M.A., M.Phil., Ph.D.

Chairperson, (Cabinet Minister Rank)
Telugu and Sanskrit Akademi, A.P.

Message of Chairperson, Telugu and Sanskrit Akademi, A.P.

In accordance with the syllabus developed by the Board of Intermediate, State
Council for Higher Education, SCERT etc., we design high quality Text books by recruiting
efficient Professors, department heads and faculty members from various Universities and
Colleges as writers and editors. We are taking steps to print the required number of these
books in a timely manner and distribute through the Akademi’s Regional Centers present
across the Andhra Pradesh.

In addition to text books, we strive to keep monographs, dictionaries, dialect texts,
question banks, contact texts, popular texts, essays, linguistics texts, school level dictionaries,
glossaries, etc., updated and printed and made available to students from time to time.

For competitive examinations conducted by the Andhra Pradesh Public Service
Commission and for Entrance examinations conducted by various Universities, the contents
of  the Akademi publications are taken as standard.  So, I want all the students and
Employees to make use of  Akademi books of high standards for their golden future.

Congratulations and best wishes to all of you.

(NANDAMURI  LAKSHMIPARVATHI)



Higher Education Department
Government of Andhra Pradesh

J. SYAMALA RAO, I.A.S.,
Principal Secretary to Government

MESSAGE

I Congratulate Telugu and Sanskrit Akademi for taking up the initiative of
printing and distributing textbooks in both Telugu and English media within a short
span of establishing Telugu and Sanskrit Akademi.

Number of students of Andhra Pradesh are competing of National Level for
admissions into Medicine and Engineering courses.  In order to help these students
Telugu and Sanskrit Akademi consultation with NCERT redesigned their Textbooks
to suit the requirement of National Level Examinations in a lucid language.

As the content in Telugu and Sanskrit Akademi books is highly informative
and authentic, printed in multi-color on high quality paper and will be made available
to the students in a time bound manner. I hope all the students in Andhra Pradesh
will utilize the Akademi textbooks for better understanding of the subjects to compete
of state and national levels.

(J. SYAMALA RAO)



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 all
its citizens:

JUSTICE, social, economic and 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 and integrity of the
Nation];

IN OUR CONSTITUENT ASSEMBLY this
twenty-sixth day of November, 1949 do HEREBY
ADOPT,  ENACT AND GIVE TO OURSELVES
THIS CONSTITUTION.
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Foreword

The Government of India vowed to remove the educational disparities and adopt a common
core curriculum across the country especially at the Intermediate level. Ever since the Government
of Andhra Pradesh and the Board of Intermediate Education (BIE) swung into action with the task
of evolving a revised syllabus in all the Science subjects on par with that of COBSE, approved by
NCERT, its chief intention being enabling the students from Andhra Pradesh to prepare for the
National Level Common Entrance tests like NEET, ISEET etc for admission into Institutions of
professional courses in our Country.

For the first time BIE AP has decided to prepare the Science textbooks. Accordingly an
Academic Review Committee was constituted with the Commissioner of Intermediate Education,
AP as Chairman and the Secretary, BIE AP; the Director SCERT and the Director Telugu Akademi
as members. The National and State Level Educational luminaries were involved in the textbook
preparation, who did it with meticulous care. The textbooks are printed on the lines of NCERT
maintaining National Level Standards.

The Education Department of Government of Andhra Pradesh has taken a decision to
publish and to supply all the text books with free of cost for the students of all Government and
Aided Junior Colleges of newly formed state of Andhra Pradesh.

We express our sincere gratitude to the Director, NCERT for according permission to
adopt its syllabi and curriculum of Science textbooks. We have been permitted to make use of their
textbooks which will be of great advantage to our student community. I also express my gratitude to
the Chairman, BIE and the honorable Minister for HRD and Vice Chairman, BIE and Secretary
(SE) for their dedicated sincere guidance and help.

I sincerely hope that the assorted methods of innovation that are adopted in the preparation
of these textbooks will be of great help and guidance to the students.

I wholeheartedly appreciate the sincere endeavors of the Textbook Development Committee
which has accomplished this noble task.

Constructive suggestions are solicited for the improvement of this textbook from the students,
teachers and general public in the subjects concerned so that next edition will be revised duly
incorporating these suggestions.

It is very much commendable that Intermediate text books are being printed for the first time
by the Akademi from the 2021-22 academic year.

Sri. V. Ramakrishna I.R.S.
Director

Telugu and Sanskrit Akademi,
Andhra Pradesh



Preface

This Textbook on Physics for the students of Intermediate Second year in A.P. State is
being brought into regular use from 2013-14 academic year onwards.  It is a continuation of
Intermediate First Year Physics which contained broadly three main branches of Physics, viz.,
Mechanics, Properties of Matter and Heat.  The II Year book, like the I Year Physics textbook, is
a modified version of the NCERT Physics textbooks – Part I and Part II of XII Class of CBSE
Curriculum.  The book now contains 16 chapters, in comparison to the 12 chapters of earlier II
year Physics text book published by Telugu Academy, Govt. of A.P.  One significant omission from
those 12, is a chapter on ‘Thermoelectricity’.  Otherwise, the 16 chapters in this Text, conform to
the core subject contents of the 11 chapters of the previous text book.

However, besides the extent, the manner and style in which the 16 chapters – comprising
the familiar 5 broad branches of Physics, that is, Sound, Optics, Electricity, Modern Physics and
Electronics are presented,  are entirely different.  The chapters deal with the main subject branches
qualitatively, mostly, not excluding the necessary mathematical treatment of various physical phe-
nomena under these branches.

The language and arguments presented in each chapter are straight forward and lucid
leading to the logical development of concepts, meanings of new terms related to various Physical
phenomena under the subject and other relevant laws or principles – with the support of necessary
mathematical steps, expressions or equations.  At the end of each chapter, ‘Summary’ followed by
‘Points to Ponder’ are given.  Then, model questions in Intermediate Public Examination (IPE)
pattern including some numerical problems have been provided at the end of each chapter.  Then,
Exercises and Additional Exercises of the Original Text book are included at the end of each
chapter.

The qualitative and descriptive way of dealing with the subject makes the book apparently
bulky.  The students and teachers of Physics are advised not to get afraid of the voluminous look
of the book.  In fact, it is so because of great positive aspect, that is, self-explanatory content-
facilitating self-study of the subject by the students as well as the teachers.  Therefore, very rarely
they need to seek the help of any guide or consulting other books, as far as the contents are
concerned.

The book caters to the needs of Intermediate students, attempting pursuit of any stream of
higher education through any competitive examination (NEET, ISEET).  The book provides a
sufficiently strong base to the students so as to enable them to take up any higher education or
employment with enough confidence.

Dr. Mudigonda Salagram.
Dr. Bandi Krishnarajulu Naidu.



A HELPFUL PRIOR GLANCE
AT

THE OUTLINES OF INTERMEDIATE SECOND YEAR
PHYSICS TEXT BOOK (2013-14)

For the benefit of Physics Teachers of A.P. State

The text book is apparently voluminous, but its essential contents are not very much different
from the Telugu Academy 2nd year Physics Text book, which is in use till the end of this academic
year, 2013.  Of course, in the new Text book, a few more topics have been included, which fact
should be appreciated by every one as it is in tune with the changing needs of the time.

A brief comparison of usually studied chapters in Physics at Intermediate Second Year level
will be appropriate and helpful too.

In the first chapter on ‘Waves’, which replaces chapter on ‘Wave Motion’, all the earlier
contents have been included, with the exception of (building) Acoustics which has been dropped.  A
few advanced ideas on ‘Normal Modes’ and on ‘Musical Pillars’ (box item) have been introduced.
These will not only add to the knowledge and application of Physics concepts but also will be interesting
to both students and teachers.

This trend continues in the text in all its 16 chapters, which replace earlier 11 chapters (with
the exception of chapter on “Thermoelectricity’ being dropped altogether).  The number seems to be
more not because of inclusion of any totally new chapters but simply because the earlier chapters
have been conveniently sub-divided with the contents remaining, more or less, same.  For example,
the single chapter on ‘Electrostatics’ has been divided into two chapters, namely, ‘Electric charges
and Fields’ (Ch.4) and ‘Electrostatic Potential and Capacitance’ (Chapter 5).  Here, the attention of
A.P. Physics Teachers at Intermediate level is specially drawn to the fact that pure, basic ideas on
the subject of ‘Magnetism’, independent of Electricity, have been completely avoided in this new
text.  Internationally, this is a general practice, which is meaningful.  However, the students and
teachers can get familiarized with such ideas on ‘Magnetism’ from the lower level Physics text
books.  The teachers should note, particularly that topics on ‘Tangent Law’, followed by ‘Deflection
Magnetometer’ and ‘Vibration Magnetometer’ have been omitted in this book.  However, they continue
to be important experiments in the Physics Practical Laboratories and the teachers and students are
expected to be in touch with relevant ideas on Magnetism.

Similarly, in the Optics part, the topics on ‘Defects in Images’ and ‘Eye-Pieces’ have not
been dealt in the text.  But the scope and their relevance should find appropriate space in the related
laboratory experiments, for example, those involving spectrometers.  Then, the earlier, single and
broad-based chapter on ‘Electromagnetics’ is now divided into 3 chapters, namely, ‘Moving charges
and Magnetism’ (Ch.7), ‘Electromagnetic Induction’ (Ch.9) and ‘Alternating Current’ (Ch.10).  The
teachers should find that topics on ‘Tangent Galvanometer’, ‘AC through L,C,R circuits’ separately
and ‘Growth and Decay of current in L with D.C. source’ will be missing in these chapters.  At the
same time, they can find that interesting topics like ‘Eddy currents and their applications’, A.C.
Generator, and a bit advanced ideas on ‘Phasor diagrams’ have been dealt very lucidly, besides the
inclusion of application-oriented concept like ‘Power Factor’ in the text.



Further, the earlier chapter on ‘Atomic Physics’ has been conveniently divided into two chapters:
‘Dual Nature of Radiation and Matter’ (Ch.12) and ‘Atoms’ (Ch.13).  With inclusion of advanced
ideas on concepts like ‘Probability’, ‘Heisenberg’s Uncertainty Principle’ and ‘De Broglies’ ideas, the
text would not only lay the basic foundations, in the minds of students, for future study of ‘Quantum
Mechanics’ subject, but also certainly enhance their frontiers of knowledge in ‘Modern Physics’.  In
the following chapter (14) on ‘Nuclei’ elementary ideas on a-decay, b-decay and g-decay have been
introduced followed by box-items on ‘India’s Atomic Energy Programme’ and ‘Nuclear Holocaust’
which are expected to increase the general awareness among the students, which should in turn,
create a ‘Scientific Temper’ and ‘approach’ towards the development of our country, India.

Lastly, the contents of earlier chapters (11 and 12) on ‘Semiconductor Devices’ and
‘Communication systems’ are now dealt in this textbook under the titles ‘Semiconductor Electronics:
Materials, Devices and Simple Circuits’ and ‘Communication systems’ more exhaustively with several
additions in the former chapter, like, ‘Optoelectronic junction devices’, ‘Solar cells’, ‘Feedback amplifier
and Transistor Oscillator’ and most important topic on ‘Integrated Circuits (IC’s)’ drawing the attention
of the reader to ‘The future of computer Technology’.  And, in the latter chapter on ‘Communication
Systems’, ‘Modulation and Detection’ of electromagnetic waves carrying various signals /messages
in the case of Radio, TV and other transmission based devices including some information on modern
communication technology employed in Internet, Fax and other computer based devices, have been
dealt briefly.

In general, the standard of Physics made available in this Textbook is certainly above the
previous textbooks, as it should be, particularly in view of the fast pace at which technology is
revolutionizing the lives of modern man.  Besides, the book certainly meets all the requirements of any
national/state level competitive examinations based on Intermediate Physics subject.

Dr. Mudigonda Salagram.

Dr. Bandi Krishnarajulu Naidu.
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v  = B


(1.19)

For a linear medium like a solid bar, the lateral expansion of the bar is
negligible and we may consider it  to be only under longitudinal strain. In
that  case, the relevant  modu lus of elast icity is Young’s modu lus, which
has the same dimensions as Bu lk  modu lus. Dimensional analysis for
th is case yields a relat ion like Eq. (1.18), with an undetermined C which
the exact  der ivat ion shows to be unity. Thus the speed of longitudinal
waves in a solid bar is given by

v  = 

Y (1.20)

where Y is the Young’s modu lus of the mater ial of the bar. Table 1.1 gives
the speed of sound in some media.

Table 1.1 Speed of  Sound i n  som e Medi a

Liquids and solids generally have higher speeds of sound than in gases.
[Note for solids, the speed being referred to is the speed of longitudinal
waves in the solid]. This happens because they are much more difficult to
compress than gases and so have much higher values of bu lk  modu lus.
This factor more than compensates for their higher densit ies than gases.
We can estimate the speed of sound in a gas in the ideal gas approximation.
For an ideal gas, the pressure P, volume V and temperature T are related
by (see Chapter 12 of 1st Yr. book).

PV = Nk
B
T (1.21)

where N is the number of molecu les in volume V, k
B
 is the Boltzmann

constant  and T the temperatu re of t he gas (in Kelvin ). Therefore, for  an
isothermal change it  follows from Eq.(1.21) that

VP + PV  = 0
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Solution
(a) Wrong. Magnetic field lines can never emanate from a point, as

shown in figure. Over any closed surface, the net flux of B must
always be zero, i.e., pictorially as many field lines should seem to
enter the surface as the number of lines leaving it. The field lines
shown, in fact, represent electric field of a long positively charged
wire. The correct magnetic field lines are circling the straight
conductor, as described in Chapter 7.
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Apart from carrying out the above mathematical logic operation, this
gate can be used for modifying the pulse waveform as explained in the
following example.

Example 15.11 Justify the output waveform (Y) of the OR gate for
the following inputs A and B given in Fig. 15.37.

Solution Note the following:
 At t < t1; A = 0, B = 0; Hence Y = 0
 For t1 to t2; A = 1, B = 0; Hence Y = 1
 For t2 to t3; A = 1, B = 1; Hence Y = 1
 For t3 to t4; A = 0, B = 1; Hence Y = 1
 For t4 to t5; A = 0, B = 0; Hence Y = 0
 For t5 to t6; A = 1, B = 0; Hence Y = 1
 For t > t6; A = 0, B = 1; Hence Y = 1
Therefore the waveform Y will be as shown in the Fig. 15.37.

FIGURE 15.37

(iii) AND Gate
An AND gate has two or more inputs and one output. The output Y of
AND gate is 1 only when input A and input B are both 1. The logic
symbol and truth table for this gate are given in Fig. 15.38

Input Output

A B Y

0 0 0

0 1 0

1 0 0

1 1 1

(b)

FIGURE 15.36 (a) Logic symbol for OR gage (b) Truth table of OR gate.

Input Output

A B Y

0 0 0

0 1 1

1 0 1

1 1 1

(b)
FIGURE 15.38 (a) Logic symbol for AND gate, (b) Truth table of AND gate.
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Example 15.12 Take A and B input waveforms similar to  that in
Example 15.11. Sketch the output waveform obtained from AND gate.

Solution
For t  t1; A = 0, B = 0; Hence Y = 0
For t1 to t2; A = 1, B = 0; Hence Y = 0
For t2 to t3; A = 1, B = 1; Hence Y = 1
For t3 to t4; A = 0, B = 1; Hence Y = 0
For t4 to t5; A = 0, B = 0; Hence Y = 0
For t5 to t6; A = 1, B = 0; Hence Y = 0
For t > t6; A = 0, B = 1; Hence Y = 0
Based on the above, the output waveform for AND gate can be drawn
as given below.

FIGURE 15.39

(iv) NAND Gate

This is an AND gate followed by a NOT gate. If inputs A and B are both
‘1’, the output Y is not ‘1’. The gate gets its name from this NOT  AND
behaviour. Figure 15.40 shows the symbol and truth table of NAND gate.

NAND gates are also called Universal Gates since by using these
gates you can realise other basic gates like OR, AND and NOT (Exercises
15.16 and 15.17).

FIGURE 15.40 (a) Logic symbol for NAND gate, (b) Truth table of NAND gate.

Example 15.13 Sketch the output Y from a NAND gate having inputs
A and B given below:

Solution
For t < t1; A = 1, B = 1; Hence Y = 0
For t1 to t2; A = 0, B = 0; Hence Y = 1
For t2 to t3; A = 0, B = 1; Hence Y = 1
For t3 to t4; A = 1, B = 0; Hence Y = 1

Input Output

A B Y

0 0 1

0 1 1

1 0 1

1 1 0

(b)
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 For t4 to t5; A = 1, B = 1; Hence Y = 0
 For t5 to t6; A = 0, B = 0; Hence Y = 1
 For t > t6; A = 0, B = 1; Hence Y = 1

FIGURE 15.41

(v)  NOR  Gate
It has two or more inputs and one output. A NOT- operation applied
after OR gate gives a NOT-OR gate (or simply NOR gate). Its output Y is
‘1’ only when both inputs A and B are ‘0’, i.e., neither one input nor the
other is ‘1’. The symbol and truth table for NOR gate is given in
Fig. 15.42.

FIGURE 15.42 (a) Logic symbol for NOR gate, (b) Truth table of NOR gate.

NOR gates are considered as universal gates because you can obtain
all the gates like AND, OR, NOT by using only NOR gates (Exercises 15.18
and 15.19).

15.11  INTEGRATED CIRCUITS

The conventional method of making circuits is to choose components
like diodes, transistor, R, L, C etc., and connect them by soldering wires
in the desired manner. Inspite of the miniaturisation introduced by the
discovery of transistors, such circuits were still bulky. Apart from this,
such circuits were less reliable and less shock proof. The concept of
fabricating an entire circuit (consisting of many passive components like
R and C and active devices like diode and transistor) on a small single
block (or chip) of a semiconductor has revolutionised the electronics
technology. Such a circuit is known as Integrated Circuit (IC). The most
widely used technology is the Monolithic Integrated Circuit. The word

Input Output

A B Y

0 0 1

0 1 0

1 0 0

1 1 0

(b)
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