
Math 184 Exam 3 SHOW ALLWORK Name __ _..L.K~(~,:) _

1. Considerthe transformation T: P" -+ P,,+l defined by T(P(x)) = xp(x) - 2p(x). IsTa

linear transformation? Prove that your answer is correct
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2. Considerthe linear transformation T: R3 -+ R3 where T(li) = Ali. Find a basisfor the
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kernel of this transformation, given that A =[-:2
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3. Is the matrix A = 1 3 0 diagonalizable?Explain.
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4. Find all eigenvaluesand basesfor the corresponding eigenspacesfor A =[: :l
~v } , [_~ -1L/vo] -tto ~/~ J -1 [,')

) ~-l' r~1-,,{oJ -7[~ill ol-)L~1~b o 0 0 0 j

5. Use your answer to Problem 4 to solve the system Y' = AY I where A is the matrix in
Problem 4.

6. Suppose 3x3 matrix A has eigenvalues A =4(multiplicity two) and A =0 I with

mm]}a basisfor E4 andma basisfor E~ Find the matrix Pthat you would use to

diagonalize A, and also find the diagonal matrix 0 associated with A.
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7. Solve the system Y' =AY, where A is the matrix given in problem 6.
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Y =3y -18y8. Solvethe system: I, I 2
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,
y = 3YI -18Y2 +sin(x)

9. Considerthe system: I, •Useyour answer to Problem 8 to help
Y2 = 2YI -tp2 -In(x)

find the matrix M and vector G that you would use to solve the system.Do not solve.



10. Consider the linear transformation T: ~ ~ ~ where Ttax+b) = 2ax+a-2b. Find the
eigenvaluesand basesfor the corresponding eigenspacesof this linear transformation,

using A = [rt where a= {x,l}.
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11. Let rsinx(f(x» = sin X· f(x) and let D be the differential operator. Find (D2r Sinx)(eX).
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