Two-dimension Coordinate Geometry – Questions for thinking

Straight Lines and Circles

1. In the formula for point of division, what is the significance of the sign of the ratio r?

2. In the parametric equation for straight line 
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, what is the significance of the sign of r?

3. In change of axes, what should better be performed first, translation of axes or rotation of axes?

4. What is the best method in working with a pair of straight lines?

5. How many methods are there to derive the tangent of a circle through a point on the circle?

6. What is the geometrical meaning for two curves to cut orthogonally?

Conic Sections and General Conics

1. Besides the ratio between the distances from a fixed point and a fixed line, can you give other definitions of parabola, ellipse and hyperbola?

2. With the help of matrices, how can a circle be transformed into an ellipse?

3. By considering rotation of axes, can you tell why the xy terms are present in parabola, ellipse and hyperbola, but absent in circle?

4. What is the relation between the equation of a hyperbola and the equation of its asymptotes?

5. Why can’t a hyperbola have a straight line which touches each of its two parts at one point?

6. In summary, what may a general equation of second degree represent?  How to distinguish them?

Polar Coordinates

1. In which field have polar coordinates been commonly used?

2. Why can the radius, r, be negative in polar coordinates?

3. In sketching polar graphs, what steps can be taken to reduce the workload?
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