Name. K E y ‘ 2250 Midterm 2 Ver 2 [7:30]

1. (rref)
Determine a, b such that the system has infinitely many solutions:
r + 2y + z = 1—a
52 + y + 2z = 3-3a
6z + 3y + 3bz = 2-a
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2. (vector spaces)
(a) [25%] Give an example of a vector space of functions of dimension four.
I
(b) [25%] Let S be the vector space of all column vectors | z2 | and let V be the subset of S given
z3
by the equation z; = 4(z2 — z3). Prove that V is a subspace of S. Edwards and Penney Theorem 2

may be referenced in the proof, in order to shorten details. If you cite Theorem 2, then please state the
Theorem.

(¢) [50%)] Find a basis for the subspace of R® given by the system of equations

z+2y—2z = 0,
z+y—3z = 0,
y+z = 0,
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3. (independence) Do only two of the following.

1 2 1
- 2

(a) [50%] Let u = L Y= (1) sw=1 _; | State and apply a test that decides independence
0 0 0

or dependence of the list of vectors u, v, w.
(b) [50%) State the pivot theorem [10%], then extract from the list below a largest set of independent

vectors [40%).
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(c) [50%] Assume that matrix D is invertible. Prove:
If Dxy, Dxs, ..., Dx, are dependent, then xi, X2, ..., Xp, are dependent.
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matrices)
(a) [50%] Assume given inverti

ble 3 x 3 matrices A, B. Suppose B = E3ExEq A and By, Eo, F3 are
elementary matrices representing repectively a swap,

a combination and a multiply by 2. Compute the
value of det(n(AB‘l)Q).

(b) [50%)] Let A, B and C be three 5 x5 matrices such that ABC contains two rows all of whose entries
are ones. Explain precisely why at least one of the three matrices has zero determinant.

dt (- @Y ) = LDy (e (A7)
-y = Thws
= (D) (M”(iﬁez‘)) A
= 1) [Ad (A87)]
5 - ) - o =t -] -
= (‘.’) {M(E\‘E:Eg‘ Slz E: E,‘Eg-"ﬁg 3
< . was §irem.
=y el el el
-1y R
=6 [0 (OG)]
==L
5]
Rocane ot E7'z d-j}: g ATE=-), dFE= 4TE32
T eyt ol ast d«\y{)u“;“s é,us-n‘%“»uﬂ,

@ A ddummaaad antl %M Nows Ao ERYP Ca. /llwf""’})
it xs 4)~mr~¢4,( Bsa avf?alyw\f (o mbo ~+o 5}/77{ Aow ug
Tanot. Then '

1 &(A’BC)-: 2
dr@da ade)= o prd T
gl ove 5, N Nrer yrstries hoo ATt ond Zere,

Use this page to start your solution. Attach extra pages as needed, then staple.



Name. KE \/ 2250 Midterm 2 Ver 2 [7:30]

5. (inverses and Cramer’s rule)

(a) [50%] Determine all values of z and y for which A~! fails to exist: A = (

1
(b) [50%] Solve for y in Au=b by Cramer’s rule: A = ( 3
’ 5
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