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Let R be the field of real numbers.

1. Let V = M3(R) be the vector space of all 2 x 2 matrices over R and let

3 1
a=(21).
Suppose that T : V — V is the linear operator on V defined by T'(C) = AC for any C € V.
Moreover, let B = {v3, v, v3,v4} where

/11 (11 _/10\ (01
1= 10 /)70 1) 11 )" 11 )

(a) [6 points] Show that B is a basis for V.

(b) [6 points] Find the null space of T.

(c) [6 points] Find the rank of T.

(d) [8 points] Find the matrix representation [T']g of 7" in the ordered basis B.
(e) [8 points] Find the characteristic polynomial of T'.
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A= 4 -4 -4 | e M3(R).
0 0 2

2. Consider the matrix

(a) [8 points] Find all the eigenvalues of A.
(b) [8 points] Determine if A is diagonalizable.

3. Evaluate the following statements:

(a) [4 points] / secd z dz

1
(b) [4 points] /_1 w—lzdx
(¢) [4 points] lim (sin.’z:)”c
( 1n+1

(d) [4 points] Z o

4 \/1—;1@——_%) dx
2 vIn(® - 2)+ /In(z +3)
(f) [4 points] g(z) = sin(z®). Find g9 (0).
(g) [4 points] f(z,y) = fYVI+ B dt. Find fo(z,y).

(e) [4 points]



.y

BEHEASE 100 £ 5 FREHHE L L RAA

s

Bz

- .4

4. The region A is common to the two regions bounded by the curves r = —6cosf and r =
2—2cosf.

(a) [5 points] Find the area of A.
(b) [5 points] Find the arc length of the circumference of A.
(c) [5 points] Find the area of the surface formed by revolving A about the line 6 = /2.

5. [7 points] Suppose y = f(u) is a differentiable function of v and u = g(z) is a differentiable
function of z. Prove that y = f(g(z)) is a differentiable function of z and j‘;[ flg(x))] =

f'(g(x))g'(z)-



