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Read This First!

® You are allowed one page of notes, front and back. No other books, notes, calculators, cell
phones, communication devices of any sort, webpages, or other aids are permitted.

e Please read each question carefully. Show ALL work clearly in the space provided. You may
use the backs of pages for additional work space.

e In order to receive full credit on a problem, solution methods must be complete, logical and

understandable.
Grading - For Instructor Use Only
Question: 1 2 3 4 5 6 Total
Points: 9 9 9 9 9 9 54
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1. Short answer questions. No explanations are necessary.

(2) [3 points] Give a basis for each of the following vector spaces.
3

| 0] 0
0 [ 0
0 0 [

® Max2 (the space of 2 x 2 matrices)
\ o'] o | 0 o'] o o'l
ool [0 o] Lt el Lot

e P, (the space of polynomials of degree at most 2)

(Lxod

(b) [3 points] Suppose that B and B’ are two bases for a vector space V, and the change of

basis matrix is
' 3 —4

Let ¥ € V be a vector such that [¢]p = [ﬂ Determine [7] 5.

ST {6

(c) [3 points] Suppose that T': R5 — R? is a linear transformation, and that T is surjective
(onto). Determine dim N(T') (where N(T') denotes the null space of T').

RM=R" .
=) CQ,‘W,NLT): J&wﬂ? - JA‘MR

=12}




Math 272

Midterm 2
2. [9 points| Consider the following three vectors.
1 1 1
= |1 To= |2 Us = |1
1 3 2
(a) Show that ¥y, %, ¥ are linearly independent.
Aow-naduce Note: this was
C_ ! L Lo )y self-checle moblem
\ 3 2 8 ; ? )-2» 2.32%.

|
—"‘Io ? 3‘}
6 o J.
Pivotw eath cdemn = solmy & [3\3{_3]%:5 heawe m{gw variably
=) columns ane Din. indiep.

(b) Find the unique scalars c;, c9, ¢z such that the vector

-

sama fowo., buk wl the Guq, mabiiy :

\ | \ 2 1 \ l
v\ 2 \ L 0o ¢}
v\ 2 2] 3 6 2

is equal to ¢17; + o + c3¥s.
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3. [9 points|] Consider the two bases B = { [ﬂ , [;] } and B = { [ﬂ , [_11] } for R?. Find the

change of basis matrix [I]5'.
I A N M R P
S0 “}ﬁ)ziﬂ
Al R ) = o]
° W =15
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4. [9 points| Let T: V — V be a linear tranformation.
(a) Prove that T'(0) = 0.

Hene aae fwo possible poofs:
pacot 1
WeV,  T(07)= O-T(v) (knsourhy
but OCL=5 ‘F@Q\ﬂq vedon G Se
+hs  woans
T(0)=0 .
Pa00f 2

Observe thek
T(d) = T (548)
= T7(8)+ T(B). (binanily)
=) T(8)-T(6) =TI8)+T(T)-T (B)

(b) Suppose that @, 7, are three vectors in V, and that the three vectors T(%), T'(%), T(w)
are linearly independent. Prove that the three vectors @, 7, are linearly independent.

Suppose thak ¢, G G ane comtanty sk
C-Cl+ CL.\‘/ ‘\" C;\‘AJ/ =5 .
We with 4o show thak a=G=6=0.
Aoply T 4o both sides )
T(em +cv+Giv)= T(B)
= oTal*aTE)+eTw) =0 .
— o ~
(by lincanily) (by part o)

Sinee T(@), TE), Tw) ane Lineouly ndependint,
it follows thek
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5. [9 points] Consider the following matrix.

1 210
oo 11
A= 1 2 21
00 2 2
(2) Find a basis for the column space of A.
)\uw—mdute'-
\ 2 \ e 0 ‘ \ 2 ' 0 7¢~
- \ z z | o 0 | | )
6 o 7 T I 6 0O o o
—~ O o
0o O
(6} o O 0
6 o0 o o

pivots in cwlg 183

tiig]’ X’,\_‘i]} b a bon forthe column space,

(b) Find a basis for the null space of A.

‘H\LSU\‘V' o Aiz-é D! %“ch \’)‘) +Hhn Guy. \/HQ‘L\UL fn RREF-

| W A 0 - 0

6 o | (|| = T« e

6 06 o o |© gen'l sol'n iy

6 6 06 ofe X, = -2¢t+S§
Xz = f
X3 =-
Xq =S

% {() m} i 6 basis P NCA),
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6. Consider the square in the plane with vertices (0, 0), (1,0), (0,1), (1,1).

(a) [3 points] Find the matrix representation (relative to the standard basis) of a linear trans-
formation T : R? — R? that transforms the square to the figure shown.

()= (%) & TR)= ()

T(§) \

T(8) A= (‘(2 ?)
(vertezh shear)

(b) [3 points] Draw on the axes below the result of transforming the square by the transfor-

mation S : R2? — R? represented (in the standard basis) by [_3 O].

0 1

@ 1 (s, diletion)
i
@ (8

(¢) [3 points] Determine the matrix representation (in the standard basis) for the transfor-
mation S o T (the composition of S and T', where S is the transformation in (b) and T is

the transformation in (a)).
250 B
o | -Z \ 2

— —
A(oWA-n (%) ticns.in lG)
(<) (T




