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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
Chairperson, Telugu and Sanskrit Akademi, A.P.



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 educat ional  dispar i t ies
and adopt  a comm on core cu r r i cu lum across the count ry especial ly at  the
Intermediate level. Ever since the Government of Andhra Pradesh and the Board
of Intermediate Education (BIE) swung into act ion with the task  of evolving a
revised syl labus in all the Science subjects on  par wi th that  of CBSE, approved
by NCERT, its chief intention being enabling the students from Andhra Pradesh
to prepare for  the National  Level Common Entrance tests l ike NEET, ISEET etc
for admission into Inst itu t ions of professional courses in our Country.

For the fir st t ime BIE AP has decided to prepare the Science textbooks.
Accor d i n gl y  an  Acad em i c Revi ew Com m i t t ee was con st i t u t ed  w i t h  t h e
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 luminar ies were involved in the textbook
preparation , who did it  with met icu lous care. The textbooks are pr inted on the
lines of NCERT maintain ing National Level Standards.

The Education Depar tment of Government of Andhra Pradesh has taken
a decision to publ ish 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 ou r sincere grat itude to the Director, NCERT for  according
permission to adopt  its syl labi and curr icu lum of Science textbooks. We have
been permit ted to make use of their  textbooks which wil l  be of great advantage
to our student  community. I also express my grat itude to the Chairman, BIE
and the honorable Min ister  for  HRD and Vice Chairman, BIE and Secretary
(SE) for  their  dedicated sincere gu idance and help.

I sincerely hope that the assorted methods of innovation that are adopted
in the preparation  of these textbooks wi l l  be of great  help and gu idance to the
students.

I  wholehear ted ly app r eciate t he sincer e endeavor s of t he Textbook
Development Committee which  has accomplished this noble task .

Construct ive suggestions are solicited for  the improvement of this textbook
from the students, teachers and general publ ic in  the subjects concerned so
that  next edit ion wil l  be revised du ly incorporating these suggestions.

It  is very much commendable that  In termediate text  book s are being
pr in ted for  the fir st t ime by the Akademi from the 2021-22 academic year.

Sr i . V. Ram ak r ishna I.R.S.
Di rect or

Telugu  and Sansk rit  Akademi,
Andhra Pradesh



Preface
The Board of In termediate Edu cat ion , has recen t ly revised the syl labu s in

Mathemat ics for  the In termediate Course with effect  from the Akademic year  2012-13.
Accordingly, Telugu  Akademi  has prepared the necessary Text  Books in Mathemat ics.

In  accordance with  the cu r ren t  syl labu s, t he topics relat ing to paper  II-B;
Coor di n at e Geom et r y  and Cal cul us are dealt  with  in t h is book . They are presen ted
in  eigh t  chapters. Coordinate Geomet ry consist s of five chapters: Ci r cl e, Syst em  of
Ci r c les, Par abol a, El l i pse, Hyperbol a and Calcu lu s is presen ted in  th ree chapters,
I n t egr at i on , Def i n i t e I n t egral s and Di f fer en t i al  Equat i on s.

Every chapter herein is divided in to var iou s sect ions and subsect ions. depending
on the contents discussed. These contents are st r ict ly in accordance with the prescr ibed
syl labu s and they reflect  fai t h fu l ly t he scope and spir i t  of t he same. Necessary
defin i t ions, t heorems, corol lar ies. proofs and notes are given  in  detai l . Key concepts
are given  at  t he end of each chapter, Il lust rat ive examples and solved problems are in
plen ty. and these shal l  help the stu den ts in  understanding the subject  mat ter.

Every chapter contains exercises in a graded manner  which  enable the studen ts
to solve them by applying  t he knowledge  acqu ired. Al l  t hese problems are classified
according to the natu re of t heir  answers as I  - ver y  shor t ,                   I I  - sh or t  an d
I I I  - l ong.  Answers are provided for  al l  t he exercises at  t he end of each  chapter.

Keeping in view the Nat ional level compet it ives examinat ions, some concepts and
not ions are highl igh led for  t he benefi t  of the stu den ts. Care has been taken  regarding
r igor and logical consistency in the presentat ion of concepts and in  proving theorems.
Alt  the end of t he text  Book , a l isl  of some Refer en ce Book s in  t he su bject  mat ter is
fu rn ished.

The Members of t he Mathemat ics Su bject  Commit tee, const i t u ted by Board of
In termediate Edu cat ion , were invi t ed to in teract  with  the team of t he Au thors and
Editors. They pu rsu ed the con ten ts chapter  wise. and gave some u sefu l su ggest ions
and comments wh ich are du ly incorporated. The special featu re of th is Book , brou gh t
ou t  in a new formal, is that  each chapter begins with a though t  most ly on Mathemat ics
t h rou gh  a qu otat ion  from  a famou s t h ink er.   I t  car r ies a por t r ai t  of a not ed
mathemat ician  with  a br ief wr i t e-up.

In the concluding part of each chapter some relevant historical notes are appended.
Wherever  found appropr iate, references are also made of the con t r ibu t ions of ancien t
Indian  scien t ist s t o t he advancement  of  Mathemat ics. The purpose is t o enable the
stu den ts to have a gl impse in to the h istory of Mathemat ics in  general  and the
con tr ibu t ions of Indian  mathemat icians in part icu lar.

Inspite of enou gh  care taken in  t he scru t iny at  var iou s stages in the preparat ion
of the  book, errors might  have crept  in.  The readers are therefore, requested to ident ify
and br ing them to the notice of the Akademi.  We will appreciate if sugget ions to enhance
the qu al i t y of t he book  are given . Effor t s wil l  be made to incorporate them in  the
su bsequ ent  edit ions.

Pr of . P.V. Ar unachal am
Ch i ef  Coord in at or



Preface t o t he Reviewed Edi t i on

Telugu Akademi is publishing Text books for  Two year Intermediate in

Engl ish and Telugu medium since i ts incept ion, per iodical  review and

revision of these publicat ions has been undertaken as and when there

was an updation of Intermediate syllabus.

In this reviewed Edit ion, now being undertaken by the Telugu Akademi,

Andhra Pradesh the basic content of its ear l ier  Edit ion  is considered

and it  is reviewed by a team of exper ienced teachers.  Modificat ion  by

way cor rect ing er rors, pr int  m istakes, incorporating addit ional content

where necessary to elucidate a concept and /  or  a defin it ion, modificat ion

of exist ing content to remove obscur it ies for  releasing the concept more

easi ly are carr ied out mainly in this review.

Not withstanding the effor t  and t ime spent  by the review team in this

endeavou r, st i l l  a few aspects that  st i l l  need modi f icat ion  or  change

might have been left  unnoticed.

Const ruct ive suggest ions from the academ ic fratern i ty are welcome

and the Ak ademi wil l  tak e necessary steps to incorporate them in the

for th coming edit ion.

We appreciate the encouragement and support extended by the Academic

and Administ rat ive staff of the Telugu Ak ademi in  fu lfi l l ing ou r assignment

wi th  sat isfact ion .

Edi t ors
(Revi ewed Ed i t i on )
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Circle 3

In the following, we  obtain a necessary and sufficient condition for a second degree equation in x and y to

represent a circle.  This facilitates us to decide by just looking at the coefficients whether the equation represents

a circle.

1.1.5  Theorem : The general equation of second degree

ax2 + 2hxy + by2 + 2gx + 2fy + c = 0         ... (1)

where the coefficients a, h, b, g, f and c are real numbers, represents a circle if and only if

(i)  a = b   0 (ii) h = 0   and (iii) g2 + f 2  ac > 0

Proof :  Suppose that the equation (1) represents a circle.  We shall prove

   (i)  a = b  0 (ii) h = 0 and (iii) g2 + f 2  ac > 0.

Let (, ) be the centre and   r   be the radius of the circle (1).  Then by Theorem  1.1.4, the

equation of the circle is

(x )2 + (y )2 = r2.

i.e., x2 + y2  2x  2y + 2 + 2  r2 = 0         ... (2)

The equations (1) and (2) represent the same circle.  Comparing the coefficients in (1) and

(2) we get h = 0 and
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         ... (3)

a = b   follows from equation (3).

Since, equation (1) is a second degree and h = 0

a   0,   b   0,   a =  b   0

Further, from equation (3), we have

α , β
g f

a a
? ?

? ?  and

a

c
r  222        ... (4)

Thus,
2 2

2
2 2

g f cr
aa b

? ? ?

2 2 2 2 0g f ac a r? ? ? ? ?
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1.1.13  Theorem : The equation of the circle whose diameter
extremities are (x1, y1) and (x2, y2) is

(x  x1)  (x  x2) + (y  y1) (y  y2) = 0.
Proof : Let A = (x1, y1) ,  B = (x2,  y2) and C be the centre of the
circle (see Fig. 1.14).

Let P(x, y) be any point on it other than A and B.   Join  A  and

B,  A  and  P  and also  P and B. We know that
Fig. 1.14

BP̂A  =  90o.

i.e., the lines AP and BP are perpendicular

 (slope of AP) (slope of BP)  = 1.

i.e., 1
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)(
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2
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i.e., (x  x1) (x  x2) + (y  y1) (y  y2) = 0.        ... (1)

Also clearly A and B satisfy (1).  Therefore any point P(x, y)  on  the circle satisfies equation (1).  Conversely

if  a  point P(x, y) satisfies (1) then BP̂A  =  90o  and hence P lies on the circle.

Thus (1) is the equation of the required circle.

1.1.14  Solved Problems

1.  Problem :  Find the equation of the circle whose extremities of a diameter are  (1, 2) and   (4, 5).
Solution : Here (x1, y1) = (1, 2) and (x2, y2) = (4, 5).

By Theorem 1.1.13,  the equation of the required circle is
(x  1) (x  4) + (y  2)(y  5)  =  0.

i.e., x2 + y2  5x  7y + 14 = 0.
2.  Problem : Find the other end of the diameter of the circle  x2 + y2  8x  8y + 27 = 0 if one end of  it is
(2, 3).
Solution : Let A(2, 3) and AB be the diameter (see Fig. 1.15)
of the circle

x2 + y2  8x  8y + 27 = 0.

The centre of the circle C is (4, 4).  Let the other end B of
the diameter be (,  ).  Then, C is the mid point  of AB.

              
Fig. 1.15
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Applying cross multiplication rule for (2) and (3) we get
5  1     2      5

5  3     4      5

201064515 






mlk

i.e., 10 2 10
k l m

 
 

i.e.,
515 





mlk .

Hence the required equation is

5(x + y + 1) (3x  y  5)  1(3x + y  5)(2x + y  5)  5(2x + y  5) (x + y + 1)  =  0

i.e., x2 + y2  30x  10y + 25 = 0.

3.  Problem : Find the equation of the circle which passes through the vertices of the triangle formed by

x = 0, y = 0 and  1.x y
a b
 

Solution : Observe that the vertices of the triangle are (0, 0), (a, 0) and (0, b)

Let the equation of the circle be  x2 + y2 + 2gx + 2fy + c = 0 ... (1)

Since, the circle (1) passes through (0, 0) (a, 0) and (0, b),

we have   c = 0,   a2 + 2ga = 0 and  b2 + 2fb  = 0

Therefore, c = 0, 
2
a

g
?

?  and  
2
b

f
?

?

Hence, the required circle equation is x2 + y2ax  by = 0

1.1.20  Parametric equations of a circle

Parametric equations of a circle describe the coordinates of a point on the circle in terms of a single
variable (say).  We call this single variable as parameter.  Now we derive the parametric equations of a circle.
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Circle 57

1.4.25  Equation of chord with given middle point
Now, we derive the equation of chord when the middle point of it is known.

1.4.26  Theorem :  If   P(x1, y1) is the mid - point of a chord  AB (other than the diameter)  of the circle

S  x2 + y2 + 2gx + 2fy + c = 0  then the equation of secant AB  is  S1 = S11.

Proof : Let C be the centre of the circle  S = 0.  Then C = (g, f )   (x1, y1).  We know that AB  is

perpendicular to CP  (see Fig. 1.45).  We may suppose that y1   f.
Slope of  AB

=  
CPofSlope

1


=  
)(
)(

1

1

fy
gx






Thus the equation of  AB  is given by

)(
)(
)(

1
1

1
1 xx

fy
gxyy 




 Fig. 1.45

i.e., (y  y1)  (y1 + f ) + (x  x1) (x1 + g) = 0
i.e., xx1 + yy1  + gx + fy

=  11
2
1

2
1 fygxyx 

Adding gx1 + fy1 + c on both sides to the above equation, we obtain
S1 = S11.

Note that if   y1 = f  then the equation of secant is x = x1.

1.4.27  Solved Problems
1.  Problem : Find the mid point of the chord intercepted  by

x2 + y2  2x  10y + 1 = 0        ... (1)
on  the line x  2y + 7 = 0.        ... (2)

Solution : Let P(x1, y1) be the mid-point of the chord intercepted by the circle (1) on the line given
by (2).

The equation of secant along the chord is  S1 = S11

i.e., xx1 + yy1  (x + x1)  5(y + y1) + 1 = 1102 11
2
1

2
1  yxyx

i.e., x(x1  1) + y(y1  5)  ( 11
2
1

2
1 5yxyx  ) = 0        ... (3)

Equations (2) and (3) represent the  same chord

7
)5(

2
5

1
1 11

2
1

2
111 yxyxyx 








   =  K(say)

     x1 = K + 1        ... (4)
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Circle 61

 Y

O X

Common tangent

S = 0

S' = 0

1.5.1  Definition

A straight line L is said to be a

common tangent to the circles S = 0 and

S' = 0  if  it  is tangent to both S = 0  and

S' = 0  (see  Fig. 1.46).

Fig. 1.46

1.5.2  Definition
Two  circles are said to be touching each other if they have only one common  point (see

Fig. 1.47(a), 1.47(b))

Fig. 1.47(a)  Fig. 1.47(b)

1.5.3   Relative positions of two circles
Let  C1, C2 be the centres and r1, r2 be the radii of two

circles  S = 0 and S' = 0 respectively.  Further let 21CC  represents
the line segment from  C1 to C2.  The following cases arise with
regard to the relative position of two circles.

(i) C1C2 > r1 + r2

In  this case the two circles  will be apart

i.e., one  will be away from the other
 (see Fig.1.48).

(ii) C1C2 = r1 + r2

In this case the two circles touch each other externally

(see Fig.1.49).

Fig. 1.49
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 Fig. 1.48
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2.2.14  Theorem :  Let S' = 0,  S'' = 0,  S''' = 0 be three circles whose centres are non-collinear and no two

circles of these are intersecting   then the circle having

(i) radical centre of these circles as the centre and

(ii) length of the tangent from the radical centre to any one of these three circles as radius cuts the

given three circles orthogonally.

Proof :  Let C be the radical centre of three given circles.  As no two circles of given three circles are intersecting

the point C is exterior to these circles.  Choose C as the origin.  Let the equations of the three circles be

S'    x2 + y2 + 2g'x + 2f 'y + c' = 0        ... (1)

 S''   x2 + y2 + 2g''x + 2f ''y + c''  = 0        ... (2)

S'''   x2 + y2 + 2g'''x + 2f '''y + c'''  = 0        ... (3)

Since, the origin is an external point to these circles,

we have  c', c'', c'''  are positive.

The lengths of the tangents from C to circle (1), (2) and (3) are

c  ,c c?? ??? respectively

Since, these lengths are equal, we  have c  = c c   =  r  say             ...(4)

Now, the equation of the circle with centre  C  and radius r  is

x2 + y2  r2 = 0 ...(5)

Then  2[g'.0 + f '.0]  = 0 =   c'  r2 (using (4))

Hence, the circle (5) cuts the circle (1) orthogonally.

Similarly ,  the circle (5) cuts the circles (2) and (3) orthogonally.
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(iii) x2 =  4ay(a > 0) (Fig. 3.9)

Focus  = (0, a).

Equation of the directrix  y + a  = 0.

Axis of the parabola   x = 0.

Vertex = (0, 0).

Fig. 3.9

(iv) x2 = 4ay(a > 0) (Fig. 3.10)

Focus = (0, a).

Equation of the directrix  y  a = 0.

Axis of the parabola  x = 0.

Vertex = (0, 0).

Fig. 3.10

(v) (y  k)2 = 4a(x  h) (a > 0) (Fig. 3.11)

Focus = (h + a, k).

Equation of the directrix  x  h + a = 0.

Axis of the parabola  y  k = 0.

Vertex = (h, k).

Fig. 3.11

(vi) (y  k)2 = 4a(x  h) (a > 0) (Fig. 3.12)

Focus = (h  a, k).

Equation of the directrix  x  h  a = 0.

Axis of the parabola  y  k = 0.

Vertex = (h, k).

Fig. 3.12
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(vii) (x  h)2 = 4a(y  k) (a > 0),  (Fig. 3.13)

Focus = (h, a + k).

Equation of the directrix  y  k + a = 0.

Axis of the parabola  x  h = 0.

Vertex = (h, k).

Fig. 3.13

(viii) (x  h)2  =  4a(y  k) (a > 0),  (Fig. 3.14)

Focus = (h,  k  a).

Equation of the directrix   y  k  a = 0.

Axis of the parabola  x  h = 0.

Vertex = (h, k).

Fig. 3.14

(ix) (x )2 + (y )2  = 22

2)(

ml

nmylx




,  (Fig. 3.15)

Focus = ().

Equation of the directrix lx + my + n = 0.

Axis of the parabola m(x  )  l( y )  = 0.

Vertex :  Point A in  Fig. 3.15.

Fig. 3.15

3.1.12  Note
By observing equations of the above figures (i) to (viii), we may conclude that the equation of a

parabola
(i) whose axis is parallel to the X-axis is   x = ly2 + my + n.

(ii) whose axis is parallel to the Y-axis is  y = lx2 + mx + n, where l, m, n are real numbers, l ? 0.
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