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Math 184 Exam 3 SHOW ALL WORK Name )5/;)

1. Consider the transformation T : P, — P,, defined by T(p(x)) = xp(x)-2p(x).1s Ta

linear transformation? Prove that your answer is correct.
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2. Consider the linear transformation T: R> — R’ where T(¥) = AV . Find a basis for the
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kernel of this transformation, given that A=[—2 0 1}. kﬂ‘( H an /9'/
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3. Isthematrix 4=|1 3 0] diagonalizable? Explain. )f/) -~/ /)/j O
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4. Find all eigenvalues and bases for the corresponding eigenspaces for 4= 4 3|
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5. Use your answer to Problem 4 to solve the system ¥’ = AY , where A is the matrix in
Problem 4.
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6. Suppose 3x3 matrix A has eigenvalues A = 4(multiplicity two) and A =0, with
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[2},[2} a basis for Es and [6} basis for Eq. Find the matrix P that you would use to
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diagonalize A, and also find the diagonal matrix D associated with A.
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7. Solve the system ¥'= AY, where A s the matrix given in problem 6.
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8. Solve the system: y,'=3y1-—18y2 9 ) f[) 7"720
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yl =3y, - 18}’2 +sin(x)

Yy = 2}"1 - In(x)
find the matrix M and vector G that you would use to solve the system. Do not solve.
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9. Consider the system: . Use your answer to Problem 8 to help
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10. Consider the linear transformation 7': B, — P, where T(ax+b) =2ax+a—2b.Find the
eigenvalues and bases for the corresponding eigenspaces of this linear transformation,

using 4 = [T where & = {x,1}.
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11.Let T, (f(x)) =sinx- f(x)and letD be the differential operator. Find (D°T , Xe").
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