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Math54 Midterm II, Fall 2016

This is a closed book exam. Everyone is allowed a one-page cheat-sheet but no
calculators. You need to justify every one of your answers unless you are asked not
to do so. Completely correct answers given without justification will receive little
credit. Problems are not necessarily ordered according to difficulties.
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1. Let A € R™ " be an invertible matrix. Show that the columns of A are linearly independent.
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2. Let A= {u;,uy,u3} and B = {vy,va,vs} be bases for a vector space V', and suppose
u; =4v; — vy, g = —Vy +Va+ V3, Uz =Vy— 2vs.

(a) Find the change-of-coordinates matrix from A to B.

(b) Find [x]g for x = u; + 2u + 3us.
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3. Find a basis for the set of all vectors of the form

a—2b+c

a+b+c
a+b

a+b+ec

where a, b, c are arbitrary constants.
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(a) Diagonalize A. L/
(b) Find a formula for A* for any positive integer k.
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5. For
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(a) Let qz = uy/|luz||. Find a unit vector q; that is orthogonal to q2 so that

—

(b) Let U = (u;, uy) and Q = (qi, qz)- Find a lower-triangular matrix L, so

span {q;,q2} = span {u;, uz} .
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