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Equations For Rotating coordinate Axes

The equations for the rotations we use are derived in the following way. In the
notation of Figure (1) which shows in anticlockwise rotation about the origin
through an angle (), p(x,y)

cos(x +0) = % ,sin(x +0) = Oy:p

x = opcos(x) cos(6) — op sin(c) sin(H).

y = op sin() cos(8) + opcos(x) sin(8). °
Note that x’ = op cos(6) and y’' = op sin(6) \
Thus, Figure (1)

x = x'cos(x) — y' sin(x).

y = x'sin(«) + y' cos(x).

Now, if we apply equations above to the equation Ax? + Bxy + Cy* + Dx + Ey + F = 0,
We obtain a equation A'x* + B'xy + C'y* + D'x + E'y + F' = 0, where:
A" = Acos?a + Bcosa sina + Csin*a

B' = Bcos2a + (C — A)sin2a

C' = Asin?a — Bcosa sina + Ccos?*a

D" = Dcosa + E sina

E' = E cosa — Dsina

F' =F.

To find (), we put B" = 0 and solve the resulting equation,

Bcos2a + (C — A)sin2a = 0, S0 cot2a = % or tan2a = A%
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Example : Prove that the equation x? + y? = r# does not change for any
angle «a in the rotation.

Solution:

For any angle & — x = x cos(x) — y sin()and y = x'sin() + y cos(o<)

(x'cos(oc) —y sin(oc))2 + (x'sin(oc) + y'cos(oc))2 =r?




