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1. (15 pbints) Find the following integrals.

1

(a) / 3.1%ds.
0
1

(v) [ loggs(z)da.
1

(c) / r*1dz.
0
1

(d) / sin{z)dz.
0
1

(e) / cos(2)dz.
0

2. (20 points) Suppose that f is a differentiable function such that f(0) =

1 and
T

4 —_ -
) = 3 )
for/z € (—00, 00).

(a) Find the minimum of f on (—oo, 00).

(b) Show that lim; 5. f(z) = oo.

3. (10 points) Suppose that a; = by =1 and for n 2 2,

n
Gn § G-I 2 + sin(n)
and b, =1/n.

(a) Determine whether lim, s @,b, exists. Justily your answer.

(b) Determine whether ¥ o2 ; anby, is finite. Justify your answer.

4. (5 points) ket D1 = {(z,9) : 2.< 0and y <0} and D, = {(z,9) x>
1 and y > 1}. Define

0 if (x,y) € Dy;
z/(1—y+z) ify<zand(z,y) € D1UDy;
y/(l+y—z) ify>zand(z,y) € D1V Do
1 if (z,y) € Da.

f(-'L',y) =

Determine whether f is continuous at (0,0). Justify your answer.
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5. (20 points) Suppose that V is a vector space, and three vectors ey,
ez and ez form a basis for V. Suppose that L: V — V is a linear
transform such that L(e;) = ej +ea, L(e2) = es and L(e3) = e;. Find
the dimension for the space {v € V : L(v) = 0} and the dimension for
the range of L. Justify your answers.

6. (20 points) Suppose that A is a 3 x 3 real matrix with eigenvalues 1,
2, 3 and associated eigenvectors v1, v2 and vs respectively.

(a) Can we conclude that vy, vy and w3 are linearly independent?
Justify your answer.

(b) Suppose that v1, v and.wg-are.orthogonal. Can we conclude that
A is symmetric? Justify. your-answer.

7.{10 points) Suppose that —1 < a < 1 and

Agss

O 8 =
ISl =
— oo

Find the eigenvalues of A. Show your work.
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