九十四學年度第一學期線性代數期末考(小考2,§4.6 ~ §5.3) (除填充題外需列計算過程，不可使用計算機及計算紙)

學號：                    姓名：                   

1. Let u = (0, 4, 3), v = (2, 2, 1) be vectors of R3.
(a) (5%) Determine the cosine of the angle between u and v.         
(b) (5%) Determine a vector that is orthogonal to both u and v.
2. (10%) Prove that the set 
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 is not a subspace of R3.

3. Let v1 and v2 be vectors in a vector space V, c1 and c2 be nonzero scalars. 
(a) (10%) Let v be any vector of V. If v is a linear combination of v1 and v2, show that v is also a linear combination of c1v1 and c2v2.
(b) (10%) If {v1, v2} is a basis for V, show that {c1v1, c2v2} is also a basis for V.


4. (a) (15%) Find a basis for the subspace V of R4 spanned by the following vectors:
(1, 2, 3, 4), (0, 1, 2, 3), (2, 3, 8, 11).
(b) (2%) What is the dimension of V?           
(c) (3%) Is the set { (1, 2, 3, 4), (0, 1, 2, 3), (2, 3, 8, 11) } linearly independent? (Y/N)       
5. (5%) Find values of t for which the set {(2, t), (t2, 3t)} is linearly dependent.

6. Let 
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. 
(a) (5%) What is the rank of A?          
(b) (5%) Find the characteristic polynomial of A.                      
(b) (15%) Find eigenvalues and eigenvectors of A. 
(c) (10%) Diagonalize the matrix A and give the similarity transformation..
(背面尚有試題)
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