Math 200 - Linear Algebra Name: %th/\s
Exam 2: Practice Exam

Please be sure to neatly show and explain all of your work and clearly
label your answers. This exam is a closed-book, closed-notebook exam.
Calculators are not allowed.

Please write and sign the Honor Pledge here when you are done:

Signed:

Problem Points
1 /10
2 /12
3 /12
4 /12
5 /12
6 /12
7 /10
Total /80

1. Suppose that 7 : R* — R? is the linear transformation given by z —

Az where
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Let S be a subset of R? of volume 6. What is the volume of T(S)?
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3. Suppose that D is a fixed 4 x 4 matrix. Let H be the set of all 4 x 4

2. Consider the basis
matrices that commute with D. In other words,

1 2
{13}
. H={A€ M| AD = DA}.
or R2.
(a) Compute the change of basis matrix that transforms vectors writ- Provev hat H s a subspace: of M i )
e e oo R 1 B B R e otigen W
v - - " O"z matrlces A such that AD = DA. )
A= ¢ 17. 1 C., l‘) 2 X - - =~ - . bt fd(WM
I Ll'“ i?(?“)[c"]n . Lv ol
e [ ]GH’ b/ oo\D ploe o
(P% 0 0 00
0,4 |
Wué y W \I\W‘V\A‘ P{\‘(,)( ) pres
v 1 SLAVPM Ak Be H o S AD= DA adl BD= R, ek
P (V2] o P s -1 _pmywekeg AR pogt T Ly
~ < & W b
! {59} Pl s ('\*%)D' AD+ 3D~ DA+ DD - “Diarm)
S ArB)D = DiATH) v
(b) Suppose that & = [ (1) J What is [7]g.
" wwer  to  pad (a), we et
b\e\mj e Qnsw V\A' , W 7’"QV\PP°(‘L Ac tt ah cel&. Gy AD= DA,
i i %, \\.M’\
Lol 5 &‘m wtk ek LT
v - & Z \7 Thaen / / 5
¢ 7 ] [v] (cA)D= clap) = ¢ (DA)~ D(ck)
2 -l / » K a
— —— e
- r_g ,Z l —? \/
: )/ 3 . , oV, (cX)D= D(C,AO . ch e i
-1 & -0
Tow we conclude bk o @ abapeu of Moy,



4. Are the following elements of Py linearly independent?
{146,342+ 321+ 3t%}

Please show all work and fully explain your reasoning.
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5. Please mark the following statements true or false. If a statement is
always true, give a brief justification why it is true. If it is false, give
an example that shows that it is false.

(a) If V contains a collection {vy,
dent, then dimV = k.
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the kernel of T is the set of all functions f such that f(0) =

f(1)y=0.
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6. Consider the map T : P53 — P3 given by
T(p) =7

where § is the first derivative of the polynomial p.

(For example, if p(t) = 1+ 3t + 5t2 4¢3, then p'(t) = 3 + 10t + 3t2.)
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Note that T"is a linear transformation (you do not need to prove this).

Please find a basis for the kernel of T'.

Hint: begin by finding a description of the elements of the kernel of T'.

T bmel of T w e of

ar T8 [TE)-0, 7

Note that O‘Ps: 0+ 0te D+ 0O ("O_}

3

Tue e kormel o T ot oot “b \71)(&3»&0&%&4&

wwre (U devivabhine w0,

o caladus, g polywom (aly whoee dgvakive s

Thug

ave 0 are WAL conskat ?u(%ﬁw\m&s f({’): Byt Ubt OP<pF,

bev T = g(%* oty 04 0t l %6“2§

= SX)&V\% :L,S

S a baste for @V‘T\S {15

oo o, Lo e

Lovsbk po MMV‘WX
é(}lk) S 14 O+ 0¥ OB

\)OL\QW\ZM(A( .

R
e

C
‘jC‘[\)

aV w&
Y

5 columng

7. Suppose A is a 5x 3 maxtrix. Suppose that for cach b for which AZ = b
has a solution, the solution set to Az = b is infinite.

(a) What are the possible values for the rank of A? Please justify

your response.

Sine Ax=D hay whnke Solwhomt | we bnow Wtk

B omuet W a free vmnalla

Tawg, K can have ab et 1 (7\\}0\1; tt can

\\a\\nj(‘)\&,w 7 pvvls,

rank K- dewa (col A) = B?'(t\/"li oA

(b) What are the possible dimensions for Nul A. Please justify your

response.
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