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Notations.

PL(R): the set of all polynomials of degree at most n with coefficients from R.
M, wn(R): the set of all m X n matrices with entries from R.

N(T'): the null space of T'.

det(A): the determinant of the matrix A.

Wi +Wy={u+v:ueW and v € Wy}

Part I (15) Label the following statements as True (T) or False (F).

L.

2

The empty set is linearly dependent.

. T,U : R? - R are both linear and T(1,1) = U(1,1) and T(1,-1) =

U(l,-1),then T =VU.

. The function 7' : Mz,3(R) — R defined by T(A) = det(A) is a linear

transformation.

. For every matrix A € Mgug(R), det(—A) = —det(A).

. Similar matrices always have the same eigenvalues.

Part II Answer the following questions. To get full credit you must show all work!

1.

Wi = {(a,0) : @ € R} and W5 = {(0,a) : a € R} are two subspaces of R2.
(a) (8) Is Wy U W; a subspace of R??

(b) (7) Find Wy + W5,

(10) Find all scalars a, if any exist, such that 22 + 1, 222 + az + 3. and
222 4+ 3x + 1 are linearly independent vectors in P(R).

(10) Let T be the linear operator on R? that rotates each vector in the

p]ano through an angle of /2. Determine whether T is diagonalizable or
not.

4. (10) Let V' and W be vector spaces, and let T : 'V — U' I)c- a linear
transformation. Show that T 1s one-to-one if and unh it N (T)= {0}

5. (10) Let A be an n X n matrix that is ‘:lllllldl to an upper tlldllg,ula.l‘
matrix and has the distinct eigenvalues A1, Aa.--- , Ay with corresponding
multiplicities mq.ma,--- . my. Find det(A).
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6. (15) Let A = 10 & 1l Find rank(A).
1 '} 1 &
7. (15) Find the general solution to the system of differential equations below

= 8z + 10y,

y' = —bx —Ty.
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