
Probability and Statistics, A.Y. 2018-19
Test problems

September 27, 2018

1. Given the vectors
~v = (1, 2, 3) ~w = (−2, 0, 1)

compute (giving also, when possible, a geometric construction):

• the vectors ~v + ~w and 2~v − 3~w;

• the length of the vector ~v + ~w;

• a vector of length 1 directed as the vector 2~v − 3~w.

2. Find a parametric equation of the following lines:

• The line r1 passing through the points (0, 0) and (2,−1);

• The line r2 passing through the points (1, 4) and (2,−3);

• The line r3 passing through the point (1, 1) and parallel to the line r2.

• The line r4 passing through the point (1, 1) and orthogonal to the vector
~v = (2, 1).

• The line r5 passing through the point (1, 1) and orthogonal to the line r2.

• Write down also a Cartesian equation of the same lines.

• Which of the previous lines is a subspace of R2?

3. Find a parametric equation of the following lines:

• The line r1 passing through the points (1, 3, 2) and (0, 4, 1);

• The line r2 passing through the point (1, 3, 2) with the direction of the
vector ~e1 − 3~e3;

• The line r3 passing through the point (2, 1, 0) and parallel to the line r1.

4. Find out whether the vector ~w = (1, 1, 1) can be written as ~w = c1~u + c2~v for
appropriate values of the scalars c1 and c2 where ~u = (1, 1,−1) and ~v = (0, 2, 1).
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5. • Write down a parametric equation for the plane determined by the 3 points
(0, 0, 0), (1, 1, 1) and (3, 2, 1).

• Do the same for the plane determined by the 3 points (3, 1, 3), (1, 1, 1) and
(−1, 1, 2)

• Write down a Cartesian equation for these planes.

6. For each of the following groups of vectors, find out whether they are linearly
independent. If not, write one of them as linear combination of the others:

a) (1, 0) (0, 1) (1,−1)
b) (2,−5, 1) (2,−5, 0) (0,−5, 1)
c) (1, 1, 1) (2,−1, 4) (4,−1, 6)
d) (2, 1, 0) (−1, 0, 3) (−5,−2, 3)

7. For which values of the parameter c the vector ~w = (2, c, 0, 1) is linear combi-
nation of the vectors ~u = (1, 0, 0, 1) and ~v = (0, 1, 0, 1)?

8. Show that {(1, 1, 1), (2,−1, 4), (4,−1, 6)} is a basis for R3. Write the coordi-
nates of (1, 0, 0) in this basis.

9. Find a basis for the subspace V = {(x, y, z) : 2x − y + 3z = 0}. [Hint: try
some values for x and y and check that you get the correct number of linearly
independent vectors in V .]

10. Consider the line r in R3 defined by the Cartesian equations{
x + y + 2z = 0
5x− y + z = 0

(a) Find a vector ~v such that |~v| = 1 and r is generated by the vector ~v; in
formula

r = {t~v : t ∈ R}.

(b) Find two vectors ~u and ~w such that {~v, ~u, ~w} are an orthonormal basis of
R3. [Hint. Start with any basis {~v,~v1, ~v2}; then let ~u = ~v1 − c~v where c is
chosen so that ~u ·~v = 0; let ~w = ~v2− c1~v− c2~u where c1 and c2 are chosen
so that ~u · ~w = ~v · ~w = 0. Finally normalize the length of the vectors ~u and
~w.]

(c) Find a Cartesian and parametric equation of the plane generated by ~u and
~w.


