Midterm 2 — Math 54, April 15, 2015

Please record all work on exam. No calculators.
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1. Always True or sometimes False?

1. If A is a square invertible matrix then A and A~! have the same rank. TY W’Q
2. The function y(t) = € is the only solution to y”(t) — 6y’ + 9y = 0. FC[ /58

3. Each eigenvalue of a square matrix A is also an eigenvalue of A% F(,' {§e

4. There is a t for which the Wronskian of e* and e* has determinant zero. FC/[ /5
5

. If A is a diagonalizable square matrix whose eigenvalues are all zero then e? = I. T V-L/{ Q
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a) For which pairs of numbers a, b does A have rank 37
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2. Let
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b) For which pairs of numbers a,b does A have rank 27
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3. Find all solutions y(t) to the differential equation y" — 3" — 2y = 4t.
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Let P, be the vector space of polynomials of degree less than or equal to 2, and let B =
{1, t,tz} be the standard ordered basis for P,. Let T : P, — P, be the transformation
T(f) = f'+2f.

a) Show that T is a lipear transformation.
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b) Find the matrix 6 for
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d) What is the kernel of A7
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e) What are tho solutions to y' + 2y = 0 that lie in P,.
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