UNG-FN, Studijsko leto 2018/19
1. letnik - 1. stopnja Fizika in astrofizika

Linear Algebra Exam (02,/09/2019)

FirstName/Ime:
LastName/Priimek:

Tick the correct answer of the given questions.
Threshold for the correction of the exercises: 5

Question 1. Which one of the following set is not a vector subspace of R? ?
(A) {(xlﬂ 1'2,.173) | 3371 — 21’2 + 3 = 0}

(B) {(x1,$2,.1'3) ’ 3{131 + 4%3 = 07 2:[;1 — Ty 413 = 0}

(C) {<x17 T, I’g) ’ 31:1 — 41’% = O}

Question 2. The sign, sgn(o) [or parity, also indicated as (—1)7], of the following permutation

o.
(123
77 \3 2 1

(A) +1 (B) -1 (C) +i

Question 3. Let V, W be two finitely generated real vector spaces. If f is an isomorphism
between V' and W, then:

(A)V =W =R"

(B) dim(V') = dim(W).

(Q) f(v) = f(w), Yo,w e V.

Question 4. The determinant of a lower triangular matrix A = (a;;), A€ R™", is:

(») )
det(A) = H ag;

@) )
det(A) = H Ui

(© )
det(A) = H Ain,

n
where [, a;i = a11 - - any



Question 5. The trace of D = AB, where A = (a;;), B = (bi;) A, B € R™ are two lower
triangular matrices, is:

(A) Tr(D) = i, aibi.

(B) Tr(D) = >0 - aijbij.

(B) Tr(D) =Tr(A)-Tr(B).

1 -1
Question 6. Given the matrices F' = (Z _11 ;)) and G=| 0 —1] the product FG is:
-2 1

m)(f jQ @)(ﬁ EQ m)(f fﬁ

Question 7. Let A be a n x n square matrix, A = (C},...,C,) where det(A) # 0, and k €
R\{0}. Which one of the following statements is false ?

(A) det(kCy + kCoy + ... + kC,,, Cy, ..., Cy,) =0

(B) det(kCy, kCy, ..., kC,) = k™ - det(Cy, Cy, ..., Cy,)

(C) det(Cl, 02, ceey Cn) = —d@t(CQ, Cl, ceeey On)

Question 8. If A, B € GL(n) then:
(A) det[(AB)™] = [det(B)] " [det(A)] !
(B) det(AB) = —det(BA)

(C) det(A + B) = det(A) + det(B)

Question 9. Let VI be two R-vector spaces. If vy, vy belongs to the kernel ker(f) (or null
space) of a linear transformation f : V' — W then:

(A) vy + v € ker(f)

(B) aof (v1) + Bf(v2) is a non-zero vector of Im(f)

(C) Bf(v1) — af(ve) is a non-zero vector of W

Question 10. Which one, among the following sets, describes a line in A3 ?
(A) {(z,y,2) |y = zz + 29, where zy € R}
(CO) {(x,y, 2) | zox + (Yo + ¥)z + 202 = 0, where xy, Yo, 20 € R}

Question 11. In the euclidean space E? let's consider the orthogonal projection Py onto the
subspace W = {v|v = A\(1,0), A € R} of E% Then it is:

(A) Py has eigenvalues 1 and 2.

(B) Im(Pw) ={v|v=XA1,0)} and ker(Pyw) = {v|v = A(0,1)}

(C) Im(Pw) ={v|v=X0,1)} and ker(Py) = {v|v=X1,0)}

Question 12. Given the matrix A of a linear map f : R” — R", let's consider the eigenvalue
problem:
Au = .

If A =0 is an eigenvalue, then:

(A) the eigenvalue problem is ill-defined
(B) u € ker(f)

(C) u e Im(f)



Question 13. Let v, w be two vectors of the Euclidean vector space E™. Which one of the
following inequalities is false for any v, w ?

(A) |v - w| < [[v]] [[w]]

(B) [v-u| <1

(C) lvf + [w] < v+ w|

Question 14. The matrix (w.r.t. canonical basis) associated to the following quadratic form
Q(x) = x] — dwowy + 62125 + 323 + 423 is:

1 0 3 1 0 6 1 0 1/6
Ao 3 2| ® (o 3 4] ©lo 3 -1/
3 -2 4 6 —4 4 1/6 —1/4 4
Question 15. Given the following polynomial p(z) = —223 + x? + 2z — 1, which one among
the following numbers is a root (or a zero) of p(x) 7
(A) 0
(B) -2
GE




