
1) Let { }21 ,eeB
��=  be a  basis of a Euclidean vector space  E satisfying: 
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a) Find  the scalar product matrix with respect to B and the angle between the vector of the basis  

b)   If W  is a subspace with equations (on B ) 02 =− yx , find the equations of, ⊥W ( on B )  

c) Find an orthonormal basis of E.  

d) Find the equations (on B ) of the the orthogonal reflection with respect to W . 

2) Let { }1 2,B e e= � �

 be a  basis of a Euclidean vector space  E satisfying: 

                    22 =e
�

, 21 ee
��

−  is a unit vector,    1)( 221 −=⋅− eee
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(a) Find  the scalar product matrix with respect to B and the angle that 212 eeu
��� −=   has with  2e

�

 

(b) Find the equations of the orthogonal projection onto the subspace W spanned by 2e
�

and the 

equations of the orthogonal reflection with respect to W. 
 
3) Let { }21 ,eeB

��=  be a basis for a Euclidean vector space E such that the scalar (inner) product matrix 

with respect to B  is 
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a) Find the angle that  1e
�

has with 2e
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b) If f
�

  is a linear map such that 211 5
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symmetric tensor? If possible, find a spectral basis for f
�

of, E  

 

4) Consider a basis { }21 ,eeB
��= for a Euclidean vector plane verifying   11 =e

�

 y  221 =⋅ ee
��

.    If 
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 is the matrix of an orthogonal tensor with respect to B , find the inner product 

matrix with respect to B and an orthonormal basis. 
 
5) Let { }21 ,eeB

��= be a basis for a Euclidean vector space satisfying: 

              








=
−=+−

−=

1

3))((

1.

2

2112

21

e

eeee

ee

�

����

��

        

a)  Find the scalar product matrix with respect to B and the angle between the vectors of the basis  

b)   If W  is a subspace with equations on B :  021 =− xx , find the equations of the orthogonal 

complement of  W , ⊥W ( on B )  

c)  If  f
�

  is a linear map such that 211 3)( eeef
���

�

+=  and 22 2)( eef
��

�

=      , is f   
an orthogonal vector  reflection? Justify your answer  

d)  Find the image under the vector rotation of angle 
2

π
 of the vector 2e
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