Math 232 Linear Algebra Winter 2008 Quiz #2

Read each problem carefully. Show all work. Good luck!
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- (1) Suppose u3, 13, Uu3, Uy are orthonorma.l vectors in ]R7 Find the length of

Name

Y = Su} — u + 2u3 — 3uy.
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(2) Compute the determinant of A and determine the value(s) of k for which
A is invertible.
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~ (3) Let V be the subspace of IR* with orthonormal basis
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Find the prOJectlon of 2€4 onto V
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(4) Let T be an orthogonal transformation from RR? to IR3. Suppose
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Which vector is a possible choice for 77

e -
=\ Tl

COVW%M«\ M& Ma\ﬁ ons @'QSM \ef\@‘\“{’\



(5) How are SAT scores affected by family income? Data were collected
from a sample of five students. (The reported annual income is in tens of
thousands of dollars.)

ID | Family income | SAT score
1 6 ' 560
2 6 545
3 8 590
4 10 615
5 7 600

The data were fit to a quadfa.tic polynomial y = a + bz 4 cz? using the least
squares algorithm.

(i) What is the A matrix for this problem?

(ii) The least squares solution is obtamed by projecting a certain vector
b onto a certain subspace. What is 57 What is the name of that subspace
and what is its dimension? (Obtain the dimension by inspection only—do
not do any computations.)

(iii) Suppose the least squares solution is

-4

What does the model predict for a student’s SAT score if their annual family
income is $100,0007
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