MAT215: Linear Algebra |

Exam II: 22" January, 2007
Time: 1 Hour

ID Number:

Instructor: ”



1) By using the determinant of the coefficient matrix of the following homogeneous
system, find a relation between « and £ so that the system has nontrivial solutions:

x+y+az=0
x+y+pPz=0 . (20 pts)
ax+pfy+z=0



2) a) If A4 is an invertible matrix, show that adj(4) is invertible with an inverse
satisfying (adj(4))™ = adj(A™). (10 pts)

b) A matrix 4 is said to be orthogonal with respect to a matrix G if ATGA=G.
Show that if G is invertible, then the determinant of any matrix 4 orthogonal to

G is equal to £1. (10 pts)
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b.) a) Find the inverse matrix of 4=|2 30 by using the adjoint matrix. (10 pts)
0 2 -1

b) Give example of 2x2 matrices 4 and B such that det(4 + B) = det(A4) +det(B).
and another example where det(4 + B) = det(4) +det(B). (10 pts)







;"'5) a) Show that the set 7 of all antisymmetric (or skew-symmetric) 2x 2 matrices
' forms a subspace of the vector space M, ofall 2x2 matrices. (10 pts)

b) Consider the set " = R? = {(q, b):a, beR}. And consider the two operations
(a,, b)) +(ay, by) =(q, ta, taa,, b +by),and k-(a, b)= (ka,kb) . Determine
whether ¥, together with these two operations, give a vector space. (10 pts)
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