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1. Let T:V > W be a linear transformation and dimV = dim W. Show that T is one
to one 1f and only 1f T is onto. (15%)

2. Let A,B be m X n matrices. Show that
Ir(A) —r(B)| <r(A+ B) <r(A) + r(B), where r(A), r(B) are ranks of A,B.
(10%)

1 1 0 2 0 0
3. Let A= (O 2 0) and B = (O 2 2). Show that A and B are not similar and
0 0 1 0 0 1

they have different characteristic polynomials but have the same minimum polynomial.
(15%)

10
4. Let A= <2 1>.Find eft =? (10%)

2

5.  Find the volume of the parallelepiped with a vertex at the origin and edges
u=i—-2j+3k v=i+3j+k w=2i+j+ 2k (10%)

6. Determine if the following polynomials are linear independent in P,. If not, express
one vector as a linear combination of the rest.

{t? — 4, 5t —-5t—6, 3t> —5t+2} (10%)
7. Let
1 2 0 0
_12 1 0 O
A=10 0 1 0
0 0 2 1

Find the eigenvalues and eigenvectors of A. (10%)

o




Let

6 1 0 0
_13 4 0 0
A= 5 9 -3 1
4 1 -3 2
Compute the determinant of A. (10%)
Let
-1
A=y T4k

Solve the 2 X 2 system of differential equations: X' = Ax.  (10%)



