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1. (a) Determine whether v 1 = (1, 2,6), v2 = (3,4, 1), v 3 = (4, 3, 1) , and v4 = 
(3, 3, 1) span the vector space lR3. 
(b) Check whether t he set of vectors v 1 = (3, 8, 7, - 3), v2 = (1, 5, 3, - 1), v3 

(2 , - 1, 2, 6) , and v4 = (1, 4, 0, 3) in lR4 is linearly dependent or independent . 

12. Find asubset of the vectors v 1 = (1 ,-1, 5, 2) , v2 = (-2, 3, 1, 0) , v 3 = (4,-5, 9, 4) , 
v 4 = (0, ~3) and v5 = ( -7, 18, 2, - 8) that forms a basis for t he space spanned 
by t hese vectors. 

1>. Find a basis for the ort hogonal complement of the subspace of 1Rn spanned by 
the vectors v 1 = (1 , 4, 5, 2) , v2 = (2, 1, 3, 0), v 3 = ( - 1, 3, 2, 2). 

4. Assume that the vector space lR'I has the Euclidean inner product. Apply the 
Gram-Schmidt process to transform the basis vectors { u 1: u 2, u 3 } , where u 1 

(1, 0, 0), u 2 = (3, 7, -2), u 3 = (0, 4, 1) into an orthogonal basis {v 1 , v 2, v3 } . 

5. Find the characteristic equation of the following matrix and hence find eigenval
ues of the matrix 

A = [~2 ~ ~] 
-2 0 1 

6. Find a matrix P that diagonalizes A, and determine p - l AP. 

h [: ~ ~2] 
7. Let T be multiplication by the matrix A , where 

A ~ [~ =: ~·] 
Find the rank and nullity of T . 

8. Let T : lR3 --+ lR3 be defined by T (x1,x2,x3) = (x1- x2 ,x2- x1 ,x1- x3). 
Find the matrix for T with respect to the basis B = {v1 , v2, v3}, where v 1 

(1, 0, 1) , v2 = (0, 1, 1) and v3 = (1, 1, 0). Hence verify that [T]B[x]B = [T(x )] 8 , for 
every vector x = (x1,x2 , x3) in lR3 . 


