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1. Which of the following statements are true for the mairix 4 = n = 1
0 o 3
1 0
and the voerors Xy = | 1 | and X, — (1
0

A. Xy = an eigenvector of 4 wilh eigenvalue 3 but X, is nol an elpenvactor of 4.
B. Neither X| nor Xy are eigenvectors of A,
C. X is an eigenvector of A with eigenvaluc 2 hal, Xy is not an eigenvecar of A.

D X, is an eigenvector of A with eigenvalue —1 and Xy is sn eipenvector of A with
cigenvalue 2.

E. X, iz an eigenvector of A with eipenvalue 2 and X, 15 an eipenvector of A with
cigenvalue 3.

F. Xi; and X; arc both eigenvectors of A with cigenvalue 3.
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A Find the solutions of the following linear

What i3 the value of ©7

A 1+
D 1-2:

{

B.
E.

T+ {L—d)y

'.f;]:?-l- Ey
— 5%
-1+ 2

system
=di—%
= 23
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3. For which values of i do the vectors (, 1, 3), (0,1.2) and (2, 1, ) form a basis of

R?
A pFE-—2.r#1 and 3553 B, r#0andx+#3
C. e#-1,2#2and c#3 D zi0anda £1

E. a7 landas£3 F.of-LzAi0andx #£3
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L&. Find the interseclion bhetween Lhe z-axis and the plane passing through Lhe poinls
(1,0,1}, (1,1,0) and [0, 1,1).

A (—1,0,0) B. (2,0,0) C. (10,0)
D. (0,0,0) E. (3,0,0) F. {2,0,0)

L

k
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sH0. Let 4 beadx V-matrix of rank 3. Which ol Lhe [ollowing statements are true? ]
(i) The set of solutions of the homogeneous linear systews AX = 0 is a subspace of

B of dimension 3.

(i) The row space of A has dimension 3.

(iti) For every B £ R?, the linear system AX = B has infinitely many sclutions.

A, nane of the statements is true B. (1) only
C. i} and (31 D. all statements are true

E. (i) and (iii) F. (i) only
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&, Suppose {v,w} is a basis of Lhe vector space V. Which of the fullowing sers are ]
then also bases of V7
(i) {wv+w v}
(i) {v—w,w—uv}
(iii) {o 4w, —i, 1w}

A. (i) and (i) B. all of them C. (1) only

D. (i) and (ii) E. (i) only F. mnone of them
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/
"%  Paul and Richard participate in a bile race from 4 to B and then to €. Panl's

average speed is 30 km/h between A and B and 40 km/h between 5 and £, whle
Richard’z averaze speed is 40 km/h between 4 and B and 50 lan/h belwsen B and
. The total time for going from 4 to C' is 9 hours for Paul and 7 hours for Richard.
Find the distance between 4 and 5.

A 120 lkm B. 240 km C. 200 km
D R0 km F.. 40 km F. 160 km
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8 Lel 7082 — RB* be a lincar transformation satislving 7(1,0) = (1,2,1) and
(0,17 — (1,1,1). Find T(1, -2).
A. (0,2,0) B. (3.2,3) & fdi% 13

L D. (2,-L3) E. (0,0,0) F. (1.0.3)
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K F)
B, Lel 4= Ll “

1 d)’ let I be the 2 2 identity matrix and let X be the 2 = 2-matrix

satisfving N
(AX + )T =2I
Then the fivst row of X 1
A (3,-1) B. (3,-2] C.
B f—Tid) E. (1,0) F

T
| b
m E
ja—
e
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16. Let 4. B and € be 2 x 2 marrices and assume det{d) = 2, del{B) — 3 and
det () = 4. Then the 2 » 2 matrix M satisfying A B = C has the properties

M=B"10A"" and det(M) = 2/3
M=CB 4" and det([M) =24
M=DRB"10A-" and det(M) — 24
M=4 B baml detiM) — 24
M — AICB~! and det{M) = 2/3
M=CRB 'A ! and det{ M) = 2/3

TEHCOR P
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11. {10 pts) Let

4=

(R o
i
=
fi et
=

(i) Find the rank of A and a basis of its row space.
(1) Find a basis for the null space of A.

Page 12
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12. (10 pts) Let B = ( 1 D and lat T7 = {4 & May; AR — 0.
AL A
(i) Show that U7 is a subspace of the vector space Mg of 2 x Z-matrices.

(il) Find a basis of 7. Justify yvour answer.
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14. (12 pts) Consider Lhe polynomialz
mig)=a+1, wmE)=z'—2r+1 and py(z)=2+1.
(i} Determine if these polynomials are linearly independent.
(i) Does the polynomial 2% lie in the span of pq(x), pa(x) and py(x)? If yes, write z* as
a linear combination of these three polynomials.
(i) L {pi{2),palz), p3{z)} a basis of the vector space P of polynomials of degree =X 27
Justify vour answer.
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14, (8 plz) Give a basis of the space of solutions of the diferential equalion
=3+ 2f=0

and find the solution satisfying f(0) = 1 and F7(0) = 0.
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15. (10 pts) In cach case, find a basis and the dimension of the subspace I7 of the vector
space V. Justify your answers,

(i) V=R U={(a+ba+cb c;abecck}

i) ¥V =Py U={px)ePy;pl0)—p(l)=10}
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16i. (10 pls) The eigenvalues of the matrix 4 — ( — g ?) arc 2 and 1.

(1) Find a basis of cach eigenspace of A.
(i) 1s A diagonalizable? Justify vour answer. Tf your answer is ves, And a matrix P such
thal £ *APF is diagonal and give P~1AP.
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