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1. (6%) Consider a 3 x 3 matrix A = 1 —2 1 |andavectorb= | 0 |.Find the value of ¢ that
1 1 -2 c

gives a consistent linear system of AZ = b.

2. (6%) Let T : P3(R) — P»(R) be a linear transformation defined by T(p(z)) = p(z) + (z + l)dﬂ—f), and
B ={1,z,7} be a basis for P,(R). Find the matrix representation of T relative to the given basis /3.

3. (6%) Let A be a 3 x 3 matrix with det(A) = —2, and B be another 3 x 3 matrix satisfying det(—2A"1B?%) =
36. Find the determinant of B.

-2 1
4. (6%) Find the volume of the parallelogram formed by the three vectors @ = 1 |.6=| -2 | and
0 1
0
¢= 1 | inR3

5. (6%) Consider a 2 x 2 matrix C' = ( _f _;

matrix A. If B is similar to A with B = C~'AC, find an eigenvector of B.

) and assume that v = [ i ] is an eigenvector of a 2 x 2

1
6. (6%) Find the projection of 1 on the hyperplane z; — o — 3 — x4 = 0 in R%,
1
-3 1 0 0 0 0 O
0 -3 1 0 0 0 O
0O 0-3 0 0 0 O
7. (6%) Let A= 0 0 0 -2 1 0 0 [,calculate (A+ 20)*(A+31)°.
o 0 0 0 -2 1 0
0o 0o 0o o0 0 -2 1
0O 0 0o 0 0 0 -2

8. (10%) Let i(t) be a vector valued function satisfying 47j(t) = Aj(t) where A = ( 7? 7; ) and

y(0) = ( é ) Find the general solution of y(¢).

9. Prove or disprove the following statements:

(a) (6%) If W7 and W5 are two subspaces of R™, then W7 U W5 is a subspace of R™.

(b) (6%) R™ is a trivial subspace of itself. If ¢/ is a nonzero vector in R™, then the subset R™ \ ¢ (means
that R™ removes the vector ) is still a subspace of of R™.

(c) (8%) If A is a 2 x 2 matrix satisfying A% = 24 — I, then A is diagonalisable.
ird
If

(d) (8%) Let © € R™ and w € R* are two nonzero column vectors, and A = 9’ and B = wi’.
m > k, then nullity(A) < nullity(B).

(e) (10%) Assume that A € C™*". If A is Hermitian, then all eigenvalues of A are real.
(f) (10%) If A is a diagonalisable real matrix satisfying A% = A, then rank(A) = trace(A?).




