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1. (1 point) Let E be an affine euclidean space.

a) Define orthonormal coordinate system.

b) Let us suppose that the dimension of E is 2 and we are working with the
standard escalar product, let R = {O;B} and R′ = {O′;B′} be orthonormal
coordinate systems. Prove that the matrix of change of basis from B′ to B is
an orthogonal matrix.

2. (1 point) Define affine transformation and affine isometry. Given an affine isometry
f : E → E and two orthogonal lines r and s in E, prove that f(r) and f(s) are
orthogonal.

3. (1 point) In the affine euclidean space of dimension three we fix an orthonormal
coordinate system R = {O;B = {e1, e2, e3}}. Write the equations of:

a) The homotecy of ratio r and center the origin O.

b) The rotation of angle α and axis the line with cartesian equations y = 0, z = 0
in the coordinate system R.

4. (1.5 points) In the affine space A we fix a coordinate system R = {O;B = {e1, e2}}.
The affine transformation f : A → A verifies f(O) = O, the line r with cartesian
equation x− y = 0 is a line of fixed points and f(e1 + 2e2) = 0V , where f : V → V
is the linear map associated to f .

a) Obtain the matrix associated to f in R
b) Compute the image through f of any line with direction vector v = e1 + 2e2.

5. (1.5 points) In an affine euclidean space of dimension 3, let f be the movement
defined by f(x, y, z) = (z + 1, y, x+ 2), in an orthonormal coordinate system R.

a) Clasify f .

b) Does f have fixed points? Justify your answer.

c) Does f have invariant subspaces? In the affirmative case compute their carte-
sian equations.

6. (2 points) In the affine euclidean plane we fix an orthonormal coordiante system R.
Given the affine conic C1 ≡ 2x2 + 4y2 + 2x− 1 = 0:

a) Clasify C1.

b) Compute the line t tangent to C1 at the point P = (−1, 1/2).

c) Determine the equation of the conic C that contains the instersection points
of C1 with the line r ≡ x = 0, is tangent to C1 at P and contains the point
Q = (1, 1).


