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POLAR COORDINATES

Let O be a fixed point in a plane and OX be a fixed ray in the plane. The fixed point O is called
pole and the fixed ray OX is called initial line or polar axis. Let P be a point in the plane such
that OP=r, If ZPox = 6 then r, 0 are called polar coordinates of P. The point P is denoted by (r,

0). The nonnegative real number r is called radial distance, the vector F=0Pis called radius
vector and the angle 0 is called vectorial angle of the point P.

Let P(x, y) be a point in the cartesian coordinate plane. Take the origin O as pole and the positive
direction of x-axis as polar axis (initial line). Let (r, 6) be the polar coordinates of P. Then r = OP

= Jx2+y2 ,cosO = %,sine:%.Thusx:rcose,y:rsine.

Conversion of Cartesian coordinates into polar coordinates is r = y/x% +y2 , cos0 = =, sin@= Y.
r r

Conversion of polar coordinates into Cartesian coordinates is X = r cos 6, y =r sin 0.
Letr,6 e Randr>0,0<6<2x. Then
i) (r, 8) = (r, 2nx + 0) ii) (-1, 0) = (r, = + 0).

The polar coordinates of the origin are (0, 6) where 6 € R.

The distance between the points (r1, 01), (r2, 0) is Jrf +1Z —2rr,cos(0; — 0,) .
The area of the triangle formed by the points (ry, 61), (r2, 62) (r3, 03) is %| ¥rr, sin(0; —0,) | .

The points (ry, 61), (r2, 62) (r3, 63) are collinear < =rr, sin(; —0,) = 0.

If f(x, y) = 0 is the Cartesian equation of a locus S then f(r cos 6, r sin 6) = 0 is the polar equation
of S.

The polar equation of a line passing through pole and making an angle o with the initial line is
0=a.

The polar equation of a line passing through the points (r1, 61), (r2, 62) is r[r1 sin (6 — 61) — r2 sin(6
- 62) =nIir sin (92— 91)

The polar equation of a line passing through the pole and the point (ry, 6;) is 6 = 6.

The polar equation of a line which is at a distance of p from the pole and whose normal makes an
angle a with the initial line is r cos (6 — a) = p.

The polar equation of a line parallel to the initial line is r sin 6 = p.
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The polar equation of a line perpendicular to the initial line is r cos 6 = P.

rcos (6 —a) =P = xcosa+ysin o = p (perpendicular form in Cartesian system)

The polar form of the line ax + by + ¢ =0 isa cos 6 + b sin 6 = k/r where k = —c.

The equation a cos 6 + b sind = k/r of a line is called general polar equation of a line.

The polar equation of a line parallel to the line a cos 6 + b sin® = k/r isa cos 6 + b sin6 = ky/r.
The polar equation of a line perpendicular to the line a cos 6 + b sin® = k/r is

acos E+€) +bsin E+€) =ﬁ.
2 2 r

The polar equation of a line perpendicular to the line r cos (6 — o) = p isrsin (6 — a) = ps.
The polar equation of the circle of radius a and having centre at the pole isr = a.
The polar equation of the circle of radius a and the centre at (c, ) is r* — 2cr cos (6 — o) = a* — ¢%.

The polar equation of the circle of radius ‘a’ and passing through the pole is r = 2a cos (6 — o),
where a is vertical angle of centre.

The polar equation of the circle of radius ‘a’ and touching the initial line at the pole is
r=2asin 6.

The polar equation of a conic in the standard form is ! 1iecoso.
r

The polar equation of a parabola is ! 1icoso= % = 2cos? %.
r

The polar equation of a parabola having latus rectum 4ais a = rcoszg



