Spring 2022 Math 208 M Midterm 2

NAME (First,Last) : ...

STUDENT ID .. e

UW email ...

e Please use the same name that appears in Canvas.

e IMPORTANT: Your exam will be scanned: DO NOT write within 1 cm of the edge.
Make sure your writing is clear and dark enough.

e Write your NAME (first, last) on top of every odd page page of this exam.

e If you run out of space, continue your work on the back of the last page and indicate
clearly on the problem page that you have done so.

e Unless stated otherwise, you MUST show your work and justify your answers.

e Your work needs to be neat and legible.
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Problem 1 Let A be a 4 x 4 matrix with columns ¢y, ¢, ¢3, c4. Suppose that by performing
a sequence of elementary operations you can reduce A to

5 -1 0
o1 -2
B‘oo@z
00 0 0

1. Find the rank of A. No justification necessary.

renk (A)= 3

2. Find a basis for row(A), the row space of A.

(1 5,-1,9)
(O ‘;')-z)
(OO|’,Z)

3. Find a basis for Null(A), the null space of A. Show your work.
x3 ')'ng = O -2 XJ:—&YG
Xz ‘l’xb “l"q =90 - XL = = 7} '}ZX(': 4)‘9

X, -5)«7_-’!3 TO > X,=‘5$L +X¥ = -ZZ)(‘;
Geaese? solution oS AX = o in vector jwm s
(-Qx, Gxq,; ~lx ,%x¢) = %, (& 4, -2, ) )

Pases yor MolL(A) ts (*12,4,-?-, 1) (QAJ no\ 2ero

scalar Mv?{'.’??e. 03 this vector would do)

2024-02-27 14:57:56 2/5 mid2MSp2022_v2Solutions (2/5)
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CONTINUED FROM THE PREVIOUS PAGE

4. Ts ¢1, ¢o, ¢4 a basis for col(A), the column space of A ? Justify your answer.

5'-5 33 we rook et Z -g This pmeteix s in

reduced echelon
dorm ond it has 3

pivots s its colunnns are e-‘neqr'ej iad.Q(en dent

Qo-W

]
9
] 2
0 J

This maeens <€,¢, G, <2 3 C.-no.o.re.d tad e peadent-
Yactors in col(A) 2nd sinx mak A= 3
7"“3 &orm a bass Sor Cof A

Consider T': R* — R*, T(¥) = Av , where A is the matrix from the previous page.

1. Is T onto 7 Justify your answer.

No bacau e renK(A)=3 &

col(a) has dimenson 3 =nd  Taredore
1+ is ot equal to R4

2. Is T one to one ? Justify your answer.

Ao 193 04\::}3&46 ‘“1{0er fé T s oot

on 40 1 onet be O 10 oag

o

No besawse Aul(A) 2 Jof (3 @et 3)

s Condy der Yha € ‘8\)“!“"3 [A)s: ("‘3 = #0)
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Problem 2 This problem has two unrelated parts.

Find the matrices for 2 different linear transformations 77 and Th: R* — R? both having
the values T1((1,0,0)) = T5((1,0,0)) = (2, —1) and
T1((0,1,1)) = T5((0,1,1)) = (1,0) or explain why this is not possible.

Tha matrin K 05- Q Pmo.qr ‘,'N.nS§°tmm"'-'oa

e ORBAD

o

we Kaew it T (1) (3) s T(2)= (2

fen T (8) = T(D)AE))e )R-

-~

o any matcix of e Jormm l,z': i:\ would

! O ©

worK . We could hew Flo mmeteox 3_9( T,_ )A:[Z ° )-]

Qne\- ‘Hne Mq.‘\'n’x &or Tz 8= )-_]; 1‘9 8 (Mo.oé ot
CnSwrcs Qe P»»'L&)

Find the matrix of the linear transformation 7' : R? — R? that rotates a vector (x,y) 180
degrees. Show your work to explain how you found this matrix..

Se MW= “ _‘l’]
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Problem 3 This problem has two unrelated parts.

1 0
1. Give an example of a 3x3 matrix A such that Null(A)=span ((0) , (1) ), and
0 0

0
col(A)=span ( (1> ) , or explain why this is not possible.
0
| o
Az T2 27 The deflsos oPiw)e spea(F)
O 0 © not <f@ % Q,bC =0

We af» need A(é):(g_)_-
Q-6 -
©° o °

A :I: o fJ wou Pd wsrk
o 00

1 2
2. Give an example of a 3x3 invertible matrix A such that col(A)=span ( (0) , (2) ), or
1 1

explain why this is not possible.

potgete, f st As sen((3) (1))

not 3 o A ts st lm.zr‘hwg

fenk A = 2
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