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1. Considerthe m X m matrix A = al,, + P11, where a and B arescalars, L, isthe m xm
identity matrix, and 1,, isthe m X 1 vector having each component equal to 1.
a) (5%) Find the eigenvalues and eigenvectors of A.
b) (5%) Determine the eigenspaces and associated eigenprojections of A.
¢) (10%) For which values of a and B will A be nonsigular?
d) (10%) Using a), show that when 4 is nonsigular, then

-1 _ -1y _ B '
A7 =a™ ', a(a+mﬁ)1m1m.

e) (10%) Find the determinant of A.

2. Let matrices A, B,and C be given by

1 2 5 1 1 -1 2 1 -1
A=[2 1 4], B=[—2 2 2], =12 5 3
-1 3

-1 1 1

a) (5%) Which of these matrices are diagonalizable?
b) (5%) Which of these matrices have their rank equal to the number of nonzero eigenvalues?

3.(10%) Evaluate the integral ff sin ( ) dxdy; Q the region in the first quadrant bounded by the

lines x+y =1 and x+y = 2.

4.a) (10%) If f and df/dx are continuous, then show the function

. b
HO = [ L y)ay

is continuous.
b) (10%) Use the identity

foxfb%(t,w dydt = fabfox%(t,y) dtdy

a

to verify that
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5. (10%) Find the points on the sphere x2 + y? +z%? =1 thatare closest to and farthest from the point
2,1,2).

6.Set f(x) = xe*.
a) (5%) Expand f(x) in a power series.
b) (5%) Integrate the series in a) and show that
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