Homework 8
1 Consider in E? the ellipse % + % =1.
Find the foci of this ellipse.
Define focal polar coordinates for this ellipse and write down the equation of this

ellipse in polar coordinates.
2 Consider a curve in E? defined in polar coordinates (r, @) by the equation
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if p=2e= %, show that this curve is an ellipse, and find the foci and the centre of this

a) Write down the equation of this curve in Cartesian coordinates { in the case

ellipse. Calculate the area of this ellipse.
b) How does the curve defined by equation (1) look in the case if e = 17

3 Let C be the curve defined by the intersection of the plane a:5z — x = 5 with the
conic surface M: 22 + y? = 22.

Let Cpro05 be the orthogonal projection of this curve onto the plane z = 0.

Show that the curve Ci,.; is an ellipse.

Explain why the curve C' is also an ellipse.

Find the foci of the curve Cf,o;. In particular show that the vertex of the conic surface
M is a focus of the ellipse Cproj-

Find the areas of the ellipses C' and Cpyoj-

4 Let C be the curve defined by the intersection of the plane a: kz + z = 1 (where k
is real parameter) with the conic surface M: 222 + 2y = 922

Let Cproj be the orthogonal projection of this curve onto the plane z = 0.

Find the values of parameter k such that the curve C and the curve Cf,.; are ellipses.

Find the values of parameter k such that the curve C' and the curve Cl,.; are hyper-
bolas..

Find the values of parameter k such that the curve C' and the curve C;; are parabolas.

In the case if a curve C' (and a curve Cpyoj) is parabolas,show that the vertex of the
conic surface M, the origin, is the focus of the conic section Cpyoj.

Find the directrix of this parabola.

5 Find the foci and directrix of the parabola y = az?, (a > 0).



