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Problem Number 1 2 3 4 5 6 Total

Score

YOUR NAME:

Last Name of Your Section Instructor (please circle): Agrawal, Dalal,
Drouot, Gleason, Miller, Yott, Yuan, Zhang

Time of your discussion section:

1. (5 points) Find the rank of each of the following matrices. Explain your results
briefly.

(a) The 4 x 4 matrix
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(b) The 5 x 3 matrix

1

4

7 .

0

(13 14 15)

ol B? ML row Oyeﬁﬂl\\?\m Re)-R1)  (R3)-(R1) ) Ru)1)
nd RE)-RO | gk '

—
—
= oo o
—
Do o w

(2 3 P23
2 3" Z - ; 0' ; ‘-TLM\ Rou’\l(;z .
9 779 p o o0 '
2 1L 2 p o ©

(c) For a < b < ¢, the 3 x 3 matrix
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2. (5 points) Let V be the vector space of all polynomials f(t) of degrees less than
5 and satisfying f(—t) = f(¢). Let T': V — V be the linear transformation defined

by T(f(t)) = £(t) = £(0).
(a) Find the dimension of V.
(b) Describe the kernel and the range of T'.

(Note: We have assumed that V is a vector space and that T' is a linear transfor-
mation. You are not required to prove these two statements, and you can use them
freely.)
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3. (5 points) Find all values of a such that the matrix
1 0 3
A=1[0 2 0
0 0 a
is diagonalizable.

Soh . AT wppel” tr:av«y\a\r‘
Toen e %“J@“V“\WM are 3, 7,4,
0. U atz all syuvelues are deshinct
A S c\:ubam)\:u\o\g
D - Ur 0\'—.'.\) ton A=AL he M

’T\/\n, Q,«“D&AS}?&\LQ 1 J(\f\@, Sog&\?;\ 556‘\' ‘i{»
(A‘El[)?:O > (g %Ooj‘x =0
Thes gl g"““g »:; } whid 1¢ jw\:musnw&
[P ),
_ NO’\' (va‘O\\)OV\o»\?‘z,uh\L
J Loa=1 Then Az hay mathplintgy L
0] | kgl
/l\na, Emg.v\évv\% 1o the Sol W evs sk ‘VY’

\,Jb Wav € j_d_

= -1 ©°o 3} (&
(AQI)q( zo = (o ° o)'?* =)
o 0 0

T\’\Cé va(ixr"/) Qromg (?\)))(2)} whidh 7§ Z/LQM'L_

)

W hav 2 =17 T\/\L rode a=1 APR

W\V\\'Rq)\f(}i’\) A} WA VS pet w I;J\g\,\o,wx .

So P; Vs d\:oﬂmu\;zwﬁ\q, A\ ’ﬂ/\\s (N .
(O\r\(,\V\S:OV\: A NS (‘}\:V\D\OV\W\'\\'L"‘\D\Q @ )\’ki :




MATH 54 MIDTERM II, XINYI YUAN  10:10AM-11:00AM, MAR. 16, 2016 (7 PAGES) 5

4. (5 points) Let W be the subspace of R* given by x1 + 2+ 23 +x4 = 0. Compute
1

the orthogonal projection projy, (¥) of the vector ¥ = ( ) to the space W.

= N

§0/\ . Ba Ae{&mﬁm)

. \/\J‘L': §J>cw\§(;')‘3

AnoWQ( \/\/0\\/5_ o o ‘Y’T\/\c& o boses 9/0\ W

‘é\/\Q, \}v>uw& \/\/0“} «9)3/ 30\\)\“ 2‘\‘*9\\“\0"’\3 (_,\mmn‘:)‘?,

\ Q,W\o\r\
%)N 0 OVJ}‘A '3""\“& bt bg &H\M’ Clhms &J(

o ob *P«U\ mev&t Tﬂ"g V) dru)(\g WS- n}
R/\TS D(ﬂr\otb'aijl bt



6 MATH 54 MIDTERM II, XINYI YUAN 10:10AM-11:00AM, MAR. 16, 2016 (7 PAGES)

5. (5 points) Let A be a 2 x 2 matrix which has two distinct real eigenvalues.
Agsume that A% + A2 — A — I, = 0,. Find all possible forms of the matrix A2.
(Note: I denotes the 2 x 2 identity matrix, and 0y denotes the 2 X 2 matrix whose
entries are all 0.)
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6. (5 points) Let A and B be n x n matrices, and assume that B is invertible. Is it
always true that rank(AB) = rank(A)? (Note: If your answer is yes, give a reason.
If your answer is no, give a counter-example.)
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