
TWO DIMENSIONAL 

ANALYTICAL GEOMETRY - II



Introduction 
 Analytical geometry of two dimension is used to 

describe geometric objects such as, 

 Point 

 Line 

 Circle 

 Parabola 

 Ellipse

 Hyperbola

These are all Cartesian coordinate system.

The 2000 year ago the ancient Greeks studied conic curves.



Analytical geometry was 

systematically developed by 

 Kepler

 Newton

 Euler 

 leibniz

 L ‘ Hospital 

 Clairaut

 Cramer

 Jacobi’s



 Analytical geometry grew out of need for 
establishing algebraic techniques for solving 

geometric problem.

 The development in this area as conquered 
industry medicine and scientific research.

 The theory of planetary motions developed by 
Johannes Kepler.

 The German mathematician cum physicist 
starting that all the planets in the solar system 
including the earth are moving in elliptical orbit 

with sun one of the focus.



Circle
Definition:

a circle is the locus of a point in a plane 

which moves such that its distance from a 

fixed point in the plane is always  a 

constant.

a fixed point is called the center and the 

constant distance is called radius of the 

circle.



Equation of the circle of the 

standard form

 Equation of circle with center (0,0) and radius r.X 2 +Y 2 = r2   .

 Equation of the circle with center h,k and radius r. (x-h)2+(y-k)2 = r2.

 The equation X 2 +Y 2 + 2gx+ 2fy+ c = 0 is a second degree 

in x and y possessing the following characteristics.

i. it is a second degree equation in x and y.

ii. Coefficient of x2 = Coefficient of y2 ≠ 0.

iii. Coefficient of x y = 0.





Equation of tangents and normal at a point of 

circle
 Equation of the circle 

X 2 +Y 2 + 2gx+ 2fy+ c = 0 

Equation of the tangents 

xx1 + yy1 +g(x+x1) + f(y+y1) + c = 0.

 Equation of the normal 

yx1 - xy1 +g(y-y1) - f(x-x1) + c = 0 



Condition for the line y=mx+c to be a tangent to the 

circle x2+y2 = a2and finding the point of contact





Conic




The general equation of a conic





Parabola

 Equation of the parabola in standard form 

with vertex at (0,0)







Ellipse








 Theorem :5.5

The sum of the focus distance of any point on the Ellipse is equal to length of the 
major axis.

Remarks:

 Auxiliary circle or circumcircle is the circle with length of major axis as diameter 
and incircle is the circle with length of minor axis as diameter .

 x2+y2= a2 and x2+y2= b2 respectively.



Hyperbola

 Equation of a hyperbola in standard form with 

centre at (0,0).





Parametric form of conics





Tangents and normal to conics

 Equation of tangents and normal to the parabola y2 = 4ax.

 Equation of tangent in parametric form yt = x+at2.

 Equation of normal in Cartesian form xy1+2ay = x1y1 + 2ay1.

 Equation of normal in parametric form y+xt = at3+2at.

Theorem: 5.6
 Three normal can be drawn to parabola y2=4ax from a given point

one of which is always real.



Real life of Conics
Parabola 

Bridge of river in Godavari ,                                    Eiffel tower 



Ellipse

 The elliptical orbit of Halley’s comet



Hyperbola

Mumbai airport terminal, an locating ships



Thank you


