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1. (rref)

2250 Midterm 2 Ver 3 [5:55pm, F2006]

Determine a, b such that the system has a unique solution, infinitely many solutions, or no solution:
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3z + 3y + 3bz
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Use this page to start your solution. Attach extra pages as needed, then staple.
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2. (vector spaces)
(a) [25%] Give an example of a vector space V of trigonometric functions which has a proper subspace

S of dimension four (dim(S) = 4). Define V and S precisely, including the definition of and [-], but

omit all proofs. Proper means strictly smaller than.

Ty

T and let S be the subset of V given
T3

by the equations 1 + z2 = 0, 9 = z123. Prove that S is not a subspace of V.

(c) [50%)] Find a vector basis for the subspace of R* given by the system of equations

(b) [25%] Let V' be the vector space of all column vectors

Ty — T+ 223 +3x4 = 0,
T+ 29— 4wy +314 = 0,
—229 + 623 = 0.
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3. (independence) Do only two of the following.
1

(a) [50%] Let u = . State a test [10%] and apply it [40%] to decide

—1
2 2 0

independence 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%] [If you did the two previous problems, then 100% has been obtained: skip this one!] Let
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4. (determinants and elementary matrices)
(a) [40%] Assume given 3 x 3 matrices A, B. Suppose B? = E,FE3E,F A and Ey, Ey, E3, E4 are
elementary matrices representing respectively a swap, a combination, a swap and a multiply by 5.
Assume det(B) = —2. Compute the value of det(—A?).

has infinitely many solutions. Prove that A

(b) [20%] Let A be a 2 x 2 matrix such that Ax = ;)

does not have an inverse.

1 2 3 12 0
() [40%] Let A= 2 4 7 |[andB=| 0 0 1 |. Then B = rref(A). Find explicit elementary
0 01 0 00
matrices Eyi, Fa, ..., Ey such that rref(A) = Ey - -- Ep 1 A. Likely k = 3, if you are efficient.
® det(- AY)= at-DA%)
det-(~T) du(A) dTTA)

= G!)Z(W))z‘
det(B2) = dor{eny) dir(Ez) dE, ) dat(E, ) d(A)
ch]‘(@)) (5)(= 1) (=9 det(#)
(2= SdAR) o
Hx@m:m ()= =

® To hawe = Wuf)/}oMon MW#& ora ree Wﬂéb
So Yne(A)< 2, Then det(A)=o ard AT dods net exisT_

PR Y) S@P QSO0pP g £ P

3

|

\

3: ) | o ©
o ! towmbhe(2,3,71) Ez:(g ' o})
0

i

v

Comho 2., "3 e [ -2 0
) ) 2 2(0 o)
v !

Vve-?—(&‘) E:E,E\ A

&N
¢Go~

— i ~3 © 1 oD i o
B - o o ( e ! © 2_ i =
© 0 ) o~ l g 1
Use this page to spart your solution. Attach extra pages as needed, then staple.




Name. K E \7/ 2250 Midterm 2 Ver 3 [5:55pm, F2006]

5. (inverses and Cramer’s rule)

(a) [20%] Given A = ( L 2e-1

_9 3 ) , assume Ax = b has a unique solution for all vectors b. Find the

possible values of z.
(b) [50%] Apply the adjugate formula for the inverse [no credit for rref methods] to find the value of

the entry in row 2, column 3 of A~!, given
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(c) [30%)] Solve for z in Au = b by Cramer’s rule [rref methods not acceptable]:
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