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4 Tor what value(s) of & are the vectors {1, 2,1), (2,—1,4), (—1,8 k%) lincarly
ndependent ?

A, allk 3 B. allf+: C. oallk+#£ 1
D. k=—1 only B. & =23 only F. k=2 only
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1
Z Find the main diagonal of the inverse of A — ( -2
. —3
A (=1, =72 3) B. (2,1, -7/2)
D. {72, 2, 1) E. (2, 1,-1)

.
F.

(2, =7/2, -1)
(5/2, 7/2, 3/2)

P
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3. ET:K¥ — R is a linear transformation and we are given that T(1,0,0) = (1,2)

4
and T'(0, 0, 1) = (2,3), then 7(3,0,2) =
A (9,16) B. (9, -2)
.1, 1 D. T{50,2) cannot he ealeulated

E. (-7.12) F. (3,5)
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f . Tind the 2 x 2 matrix 4 which satisfies Lhe equation

SN < | 3)
el (2 3,

and pive the sum of all of its entries.

| BB a0 50 G 8 DL 6 B
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and give the value of A

A. There is no sohition
D, bh=2

L

(

{ 5. Find numbers a, b and ¢ for which

2 1
1 -1
1] 1
B =0
E 6=1

L3 R = L =
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( 6. Find all points of intersection of the line (x, y, ) ={(-4,3,4)+£{1,1,1) and the !

plane 3z —y + 22 = 1.
A (-3,4,5)
B. The line lies in the plane.
C. (-2,3,6)
D. (1,4,1)
F. The line does nol intersect the plane,
F. (0. 7,-3)
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F The coelMicient matrix of & cert

ain howogeneous linear system of 10 Linear equa-
fions in 16 variables has rank 7.

How many parameters will Lhere be in the solution?

A 186 B. 6 i i . nope E. 9 F. 3
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( B. Wlhich of the following statements are true 7
(1) The set { (w,9.0) £ EY | o= y* | is a subapace of B2,
(2) Theset {u+ax® ; nc H } is a subspace of Py

(3) Thasew { (a.b,) e B3 ; 2a—0= 0} is a subspace of B3,

b I - | .
(4] The set { (; ;l) abes m} iz @ subspace of Mg,

2, 3 and 4 C. 1.2and 3

A, 2 and 3 B. 2
E. 4 F, 1and?2

D. 3 and 4

l
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9. 14 paints]
(a) Indicate whether cach of the tollowing statements is True or False. Each correct

answer I3 worth 2 points; a wrong answer is worlls -1 point: no answer s worth 0
DPOINs.

{#% —u, 208 L 522 9y, 22*} is a linearly independent subset of P,

thm Py = 5.

There iz a sel of 4 voctors whose span is B,

Answer cach of he following in LLe blank provided:

(B) (AT = for all 4 % 4 matrices 4 and B,

deti3d) — _for every 5 = 3 matrix A.

() Slate two ceuivalent conditions for a square matrix A to be invertible:

Clondition 1:

Comdition 2:
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10.  [6 points| Answer each of the [ollowing in the hlauk provided:
(a) Ais a4 x5 malrix and B is 2 5 % 3 matric, Tf ¢’ iz a square matrix and ( AB)rC

is defined, what is the size of 07 o

(b) Give an example of a non-zero 2« 2 matriz which s symmetrie, Le., sgual to ins
lranspose, hut nol invertible.

. la—4 3
(¢} Find a complex munber & for whicly |~ i woal= I Answer: o =
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11. 10 points| Delermine for which value(s) of b the svalem
(h+2)w + dy —bh+1
1 (2-By=0
has

(a)} no solution
(b) infinitely many solutions
(t] a unique solution
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1L B puinss] Suppose u, v, w are linearly mndependent vectors of same vector space V.
(a) Show that w Fw, w—w, u | © 4w are also linearly independent.
(b) T {u, v, w} is a basis of V, why does the result of (a) allow you to conclude thar
{1 +w, u—w, utv=—w)is alsa a basis of V2
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13. [10 points] Lel &7 = { (a,bye,d) cBY b= —d }
(a) Show that IV is a subspace of R*.
(b) Find a basis of I/, and give the value of dim 7. Justily your answer,
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12y, [12 points] The characteristic polynomial of the matrix

3 2 -1
Ad—=1-1 0 1
2 4 0

s cqla) = (w4 1)(w - 214,
(i} Tind all cigenvalues of A and a basis of cach eipenspace.
(i) Decide if A is diagoualizable (justify your answer], If so, give a matrix P such thal
P=2AP is diaganal and write down P-1AP.
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