Mathematics 1502 Test number 4 Friday, 6 April 2001 version A
TA.

NAME
By signing here you acknowledge being
bound by the Georgia Tech Honor Code

Instructions: Write the answers where indicated and give clear evidence of your reasoning
(or points will be taken off). Y ou may attach extra sheets with your work if it is organized
enough to be helpful. Graphs should be clearly labeled. Calculatorsare not permitted
if they can store formulae, do symbolic mathematics (algebra & calculus), or
calculate deter minants, cross products, etc.. GraphingisOK.

NOTE: Thelines"KEY FORMULA OR METHOD" are provided so that if you are not
going to solve the problem completely, you can show that you have some correct idea. They
are not required. All answers should be as specific as possible.

Important. Think about what knd of a mathematical object a question isasking
for. You will receive 0 pointsif your answer isnot the " right kind of animal.”

SCORING - DO NOT WRITE ANSWERSON THISPAGE:
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TOTAL




NAME

T.A.

1 (10 points). Consider the matrix

0 331
A=3 335
1 222

a) Findthe column spaceof A. (Thisisthe same astheimage of A.) Describe the
column space using a basis.

Col(A) = Img(A) =

4

b) If the vector [ 1] isin the column space Img(A), then expressit as alinear combination
of the columns of A. Use the smallest possible number of columns of A. If thevector is
not in the column space, then write it as the sum of something in the column space and
something orthogonal to the column space.

-

¢) Find an orthogonal basis for the column space of A.

ANSWER:

KEY FORMULA OR METHOD (optional for partial credit)
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T.A.

210 points). Let

0 331
A=3 335
1 222

It may be helpful to noticethat A isthe same asin the previous problem.

a) Fill intheblanks: The dimension of the column space of A is and the dimension
of the null space of A is

b) Find the null space of A. (Thisisthe same asthe kernel of A.) Describe the null space
using abasis.

Null(A) = Ker(A) =

0)

Find all solutionsof A x = b, where

-

ANSWER:

X =

KEY FORMULA OR METHOD (optional for partial credit)




NAME

T.A.

3(10 points). Find theliney = m x + b that best fits the data given below in the least-square
sense:

X y
0 2
1 2
3 0
ANSWER: y= X +

KEY FORMULA OR METHOD (optional for partial credit)

4 (10 paints), In Berklee, the college town designed by the astigmatic city planner Aloysius
P. Berkl, the streets are all straight. There are two sets of parallel streets, aligned with the
vectors

_|12 =| 5J

nE|Eladvz| 5l
Herethe vector i points east and the vector j points north. The blocks of the streets parallel
to v, are 26 meterslong, while the blocks parallel to v, are 130 meterslong

a) Find the matrix which transforms the numbers of blocksin the directionsv, and v,. into
distances x (east) and y (north):

HE

X
b) Find the matrix which transforms position vectors[y] into blocksin the directions v,
andv,.

blocks pardld to v,
blocks pardld to v,

(fill in blank space).

blocks parallel tov4| _
blocks parallel tov,| —

[;] (fill in blank space).

¢) If you need to lay some cable for the new bookstore at position (x,y) = (2000,1000) as
measured from the center of the campus, find the street directions to this position:

Itisat blocks parallel to v, and blocks parallel to v, from the
center of the campus. (Extracredit: Find the nearest point actually on a street to this
position: Assume streets have 0 thickness.)

KEY FORMULA OR METHOD (optional for partial credit)







