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1. Let V = R2 and A = {(1, 0), (0, 1)}, B = {(2, 0), (1, 3)}, C =
{(1,−3), (2, 4)} be subsets of V . The vector v = (8, 6) ∈ V
can be written as the linear combination of . . . . . . . . .

Only Aa) A and Bb) Only Cc)

B and Cd) A, B and Ce)

2. Which of the following statement(s) are correct for the
homogeneous system

2x1 + 3x2 + 7x3 = 0
−2x1 − 4x3 = 0

x1 + 2x2 + 4x3 = 0

I. The system can be solved by using Cramer’s rule.

II. The system has infinitely many solutions.

III. The system has only trivial (zero) solution.

I and IIa) Only IIb) Only IIIc)

I and IIId) Only Ie)

3. Let A =

 0 a+ b c+ 2
a 2 c
4 a+ b 4

 be a symmetric matrix. Which

of the following statement(s) are correct for the matrix B = b a −2
b− a 0 1
c −1 b

 ?

I. B is a skew-symmetric matrix.

II. B2 is a symmetric matrix.

III. Tr(B) = Tr(A).

Only Ia) I and IIb) II and IIIc)

I and IIId) All of theme)

4. What is the value of the determinant

∣∣∣∣∣∣
1 1 1
a b c
a2 b2 c2

∣∣∣∣∣∣ ?

(a+ b)(a+ c)(b+ c)a) (a− b)(c− a)(c− b)b)

(b− a)(a− c)(c− b)c) (b− a)(c− a)(c− b)d)

(b− a)(c− a)(b− c)e)



5. Let S =


 x
y
z

 | y = x+ z, where x, y, z ∈ R

 be the

subspace of R3. What is the dimension of S ?

1a) 2b) 3c) 4d)

None of theme)

6. Which of the following subsets are subspaces of the given
vector spaces ?

Y =

{[
x
x2

]
| x ∈ R

}
⊂ R2

T =


 x
x+ 1

0

 | x ∈ R

 ⊂ R3

U =


 x

0
0

 | x ∈ R

 ⊂ R3

Only Ya) Only Tb) Only Uc)

Y and Td) T and Ue)

7. Let P (−1, 3, 2), Q(2, 1, 3) and R(5,−2, 4) be points in R3.

Assume that −→u =
−−→
PQ and −→v =

−→
PR. Which of the following

vector is perpendicular (orthogonal) to both −→u and −→v ?

~i+~j + ~ka) ~i+ 2~j − 3~kb) ~j + ~kc)

~i− 3~kd) 3~i−~j + 2~ke)

8. Let Mn×n denote the vector space of all n× n real matrices.
Consider the subset

W =

{[
a b
c 0

]
∈M2×2 | a+ b+ c = 0 where a, b, c ∈ R

}
Which of the following statements are always true?

I. The set W is a subspace of M2×2.

II. B =

{[
1 0
−1 0

]
,

[
2 0
−2 0

]}
forms a basis for W .

III. dim(W ) = 2.

Only Ia) Only IIb) Only IIIc)

I and IId) I and IIIe)
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9. Let ~a,~b,~v and ~w are vectors in Rn and suppose the following
scalar (dot/inner) products hold:

~a · ~a = 2, ~a ·~b = 1, ~a · ~v = −1, ~a · ~w = −3

~b ·~b = 6, ~b · ~v = 4, ~b · ~w = −4, ~v · ~v = 7

~v · ~w = 2, ~w · ~w = 2

Which of the following is equal to (2~a− ~v) · (~w +~b)?

−10a) −14b) −2c) 2d) 14e)

10. Let A =


−2 1 0 −2

0 0 1 0
0 1 1 0
3 0 0 2

. Which of the following is the

(3, 3)-entry of the inverse matrix A−1 ?

0a) −2b) 1c) −1d) 2e)

11. Let A =

[
a b
c d

]
. If ad − bc = 5 and a + d = 6, which of

the following is the characteristic polynomial of A ?

p(λ) = λ2 − 6λ+ 5a) p(λ) = 3λ2 − 4λ+ 6b)

p(λ) = λ2 − 5λ+ 6c) p(λ) = 2λ2 − 3λ+ 6d)

p(λ) = λ2 + 5λ− 6e)

12. Let B be an invertible matrix with an appropriate size and

A =

[
−1 2
3 3

]
. If the equation A−1B2 = A3B holds, what

is B ? (Hint: Cayley-Hamilton theorem can be used.)

16A+ 24I2a) 32A+ 34I2b) 44A+ 117I2c)

76A+ 184I2d) 96A+ 196I2e)

13. Let A =

 1 2 3
0 −1 3
0 0 2

. Which of the following can be

the eigenvector associated with the largest eigenvalue of the
matrix A ? 0

1
0

a)

 5
2
3

b)

 15
6
1

c)

 5
1
1

d)

 0
1
1

e)

14. Let S = {(1, 0, 1) , (1, 1, 0) , (0, 0, 1)} and

T = {w1, w2, w3} be ordered bases for R3. Suppose that the

transition matrix from T to S is [M ]
S
T =

 1 1 2
2 1 1
−1 −1 1

 .
Which of the following is T ?

{(3, 2, 0) , (2, 1, 0) , (3, 1, 2)}a)

{(1, 0, 1) , (2, 1, 3) , (3, 0, 1)}b)

{(1, 1, 1) , (1, 1, 3) , (3, 3, 1)}c)

{(1, 2, 1) , (1, 1, 2) , (2, 2, 1)}d)

{(2, 0, 2) , (1, 3, 0) , (3, 0, 1)}e)

Page 3



15. For what value(s) of t, the set{
(1, 0, 2), (0, t, 1),

(
t2, 0, 2

)}
forms a basis for R3?

t ∈ R− {0, 1}a) t ∈ R− {0,−1}b)

t = −1c) t ∈ {−1, 0, 1}d)

t ∈ R− {−1, 0, 1}e)

16. Which of the following matrices is the transition matrix [M ]
T
S

from basis S to basis T of R2 where

S = {(−3, 2), (4,−2)}, T = {(−1, 2), (2,−2)} ?[
−1 2
−2 3

]
a)

[
−1 −2
−2 3

]
b)

[
−1 2
−2 −3

]
c)[

1 2
−2 −3

]
d)

[
1 2
2 3

]
e)

17. Let P2 be the vector space of all polynomials of degree ≤ 2
and a zero polynomial. Which of the following subsets of P2

are subspaces ?

M =
{
at2 + bt+ c : b = c = 0

}
A =

{
at2 + bt+ c : b = 2c

}
T =

{
at2 + bt+ c : a+ b+ c = 2

}
Only Ta) M and Ab) M and Tc)

A and Td) Alle)

18. Which of the following is the vector (−→u × −→w ) × −→v , where
−→u = (1, 0, 0),−→v = (0, 1, 0),−→w = (0, 0, 1) ?

(0,−1, 0)a) (0, 1, 0)b) (0, 0, 1)c)

(0, 0,−1)d) (0, 0, 0)e)

19. If λ = 1 is one of the eigenvalues of the matrix A =[
3 a
b −5

]
, which of the following might be another

eigenvalue for A ?

2a) 3b) −1c) −3d) −2e)

20. Which of the following matrices are in reduced row echelon
form?

A =

 1 2 0 0 1
0 0 1 2 3
0 0 0 0 0

 ,B =

 1 2 0 4
0 0 0 0
0 0 −1 3

 ,
C =


1 0 3 4
0 1 −2 5
0 1 2 2
0 0 0 0

 ,D =

 1 0 0
0 1 0
0 0 1


B and Ca) Only Db) A and Dc)

Only Ad) Only Be)

Page 4


