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Do not open this packet until instructed to do so.

Instructions:
— Enter your Name and Student ID # before you start.
— Using the calculator is not allowed (and not necessary) for this exam.

— Any work necessary to arrive at an answer must be shown on the ex-
amination paper. Marks will not be given for final answers that are not
supported by appropriate work.

— Clearly indicate your final answer to each question either by underlining
it or circling it. If multiple answers are shown then no marks will be
awarded.

— Please answer the problems in English.
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1. Let f: R? — R? be a linear function and 8 = {uy, us} a basis of R? such

that
g_ |30 |1 |8
[f]ﬂ_ lo 4:| , Ul = [1] ) and Ug = [9 .
Let &, be the standard basis of R2.

(a) [1pt] Find f(uy).

W)= 4k = [31
3¢

—
——

(b) [1pt] Find f(u; + us). R
i) ) )

= U4 < Li]*Liﬂ 7[2\]

——

(c) [1pt] Find [id])3.

Wl [R5

(d) [1pt] Find [id]},.

anf=E )= 137

(¢) [Ipt] Find f (BD
). ] it
Nek
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2. [3pt] Let
2 1 1 1 2]
10001
A=1(1 0001
10001
2111 2]

Find the characteristic polynomial of A.

Prut)= (X 4 5, 00% 4 6 @0 S5 (0T + Su0x) + Sp

S —hh)= 24049042 =4

—_—
C—

S dt [H < 2 ¢ Ao [2L] 3 v ord = 4

=5,.=¢ =0 gMee all I<;(k Sub mtx /)ag h&fem“?f( rows
R kzs

3. [2pt] Let
3 1
N

Diagonalize A or provide reasons showing A is not diagonalizable.

povs x=3 = apas = J3  —J3

all 657%/5 drstinet = Jf‘ije)m//' zable
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8§ 2 -4
A=(-9 -2 5 ].
7T 2 =3

(a) [2pt] Find the characteristic polynomial and all eigenvalues of A.

4. [5pt] Let

) = X +400F 56X t58

7
S = th) =ELD=Z
> - £ & +
i-da82] war[ 7S] L 2
.2 4442
sy = olt{A) = v48 496 + /)2 ~5¢ L (ol ==. 0.
140- — (90

bex): ;fx}J(? Xoax - x(A#)) O )

64\?\{01'5 = ‘#2/ W‘ /O ‘
—_—
(b) [3pt] Find a basis § such that | fA]g is diagonal.

A= b =3 2
= © 2 4 W/I 5 -
Ak2I - o, 5 | > |/ / ==
Ijja] o Z AR
o _
[ o ~\]
= S5 YAN = b
Lev (4-21)<5) )‘ | LY o
A= | ~
g S ] = *
J/J\ 84 5 | — -2 |
) LRy o o O
i B
o U] SR Fl
)
A= o 4 /= v
U S = v (A-°L) = n L7
A : 1-‘\ : } > ker (A )f)aﬁfh




Midterm 2 - April 2024 Linear Algebra IT [MATH 104A / GEAI 1209A]

5. [5pt] Mathematical essay: Write a few paragraphs to introduce diagonal-
12at10M.

Your score will be based on the following criteria.

e The definition is clear.
e Some sentences are added to explain the definition.
e Examples or pictures are included to help understanding.

e The sentences are complete.
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6. [extra 2pt] Solve a, in the recurrence relation

Gpt2 = Opt1 + 204,
0, a) = 1.

ag

462/ \/Q,r\ 74 .

~

[END]



Page | Points | Score
1 5
2 5)
3 5
4 5
5 2
Total | 20 (+2)




