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Fundamental Caculus

(10 points) Evaluate the integral

1
/ tan~! zdz.
0

(10 points) Evaluate the double integral

1o
/ / e " dzxdy.
0 Jy

(10 points) Determine whether the following series converges:
1

(10 points) Show that |cosz — cosy| < |z — y| for all real numbers z and y.

(10 points) The radius of a sphere is measured with a percentage error within +0.04%.
Estimate the percentage error in calculated volume of the sphere. The volume V' of a
sphere is V' = §7r'r3.

Linear Algebra

. (15 points) Diagonize the matrix

(15 points) Let matrix
1101 4
12116
A= 01113
22017

Determine the nullspace N(A).

. Suppose B is an n x n real matrix with the property that B? = B.

(a) (10 points) Show that if X is an eigenvalue of B, then A =1 or A = 0.
(b) (10 poiuts) Deterinine whether B is diagonalizable.



