GROUP 1

Sample 2270 Midterm 1, S2010

Applied Linear Algebra 2270-2
Sample Midterm Exam 1
Thursday, 25 Feb 2010

Instructions: This in-class exam is designed for 50 minutes. No tables, notes, books or
calculators allowed.

1. (Inverse of a matrix) Supply details for two of these:

a. If A and B are n x n invertible, then (AB)™' = B~ A1
b. If possibly non-square matrices A and B satisfy AB = I, then Bx = 0 cannot
have infinitely many solutions.

c. Give an example of a 4 x 3 system having a unique solution.
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Please staple this page to your solution. Write your initials on all pages.



Sample Exam Problem 2

Group?2: Leif Andersen, Steffan Barrows, Wilson Bateman, Ryan Clark, Paul Craven, Landon Mann, Ryan
Swanson, Dustin Webb

Let A be a 3 x 3 matrix. Let:

0 0 1
F=j1 1 2
0 0 0

Assume F is obtained from A by the following sequential row operations:
(1) Swap rows 1 and 3;

(2) Add -2 times row 2 to row 3;

(3) Add 3 times row 1 to row 2;

(4) Multiply row 2 by 5.

a. Write a matrix multiplication formula for F in terms of explicit elementary matrices and the matrix A.

(80%)
b. Find A. (20%)

A=E{‘'E;'E;'E['F

6 —6 —58/5
A=|-3 -3 -29/5
11 2
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Name.

5. (Geometry and linear transformations)

Part L. Classify T(x) = Ax geometrically as scaling, projection onto line L, reflection
in line L, pure rotation by angle 8, rotation composed with scaling, horizontal shear,

vertical shear. [60%]
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Part IL Give details. [40%]

f Define reflection in a line L in R3.
g. Display the matrix A of a projection onto a line L in R3.

h. Define rotation clockwise by angle # in R2.
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Please staple this page to your solution. Write your initials on all pages.



