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Math 5A - Midterm 2

February 18, 2009
Instructions:

e This exam consists of 4 problems worth 10 points each, for a total of 40 possible points.
There is also one extra credit question, worth up to 3 points.

e You must show all your work and fully justify your answers in order to recieve full
credit. Please indicate your answers clearly by placing a BOX around them. You may
leave your answers in unsimplified form. Partial credit will be awarded for work that
is relevant and correct.

o No books, calculators o1 other devices are allowed. You may use one 3" x 5” notecard

e BOX YOUR FINAL ANSWERS. Write your answers and work on the test itself, in
the space alotted. You may attach additional pages if necessary.
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1. Are the following functions linear transformations? If so, calculate the standard matrix.
If not, explain why not.

(a) T:R? — R given by T(z,y) = (z,2,z,z) for all z,y € R
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(b) T : R* — R? given by T{(x,y) = (22 + 2y, zy — 2y) for all =, yigR.
Wt Dot} T L= (3, - 1)
bt T = Tz =(8 0)#£2 (3 )
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{c) T:R* — R? given by T(z,y, z) = (Gy, z — 5z) for all z,y, z € R.
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2 A linear transformation 7" : R®* — R? is defined by T'(¥) = AT, wheie
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(a) Find a basis for Im(T") Justify yowr answer.
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3. Compute the eigenvalues of the following matrices, and determine an eigenvector for
each eigenvalue. (Your answers may involve complex numbers. )

(a>A=(_§f§); we=(3 ;)
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4. Determine if the matrix

2 3 1
A=10 -1 -1
0 0 2

is diagonalizable. 1f so, give the change of coordinate matrix P and the diagonal matrix
PIAP.
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5. Extra Credit. Find a 3 x 3 matrix 4 that has the following eigenvalues Ap, Ao , Az and
eigenvectors vy, th, th € R3:

e A = 1 with eigenvector 7, = (1,1, 0);
o Ay = 2 with eigenvector 7 = (2,2, 1); and

o A3 = 3 with eigenvector 73 = (0, —-1,2)
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