Linear algebra and geometry a.y. 2023-2024
Mixed quizzes on vector spaces

1. In R*, define the following vector subspaces:

Wi ={(z,y,2,t) eR* |z +y+ 2+t =0}

z—y=0
WQZ{(xuyazvt>€R4’ { Z+ty:0 }

Which of the following statements is true?

2. Let C = (eq, ea, €3, e4) be the canonical basis of R*, and define the subspace
V= ﬁ(eg +e3, —e1 +e3, —€1 — 62).
The dimension of V is
(a
(b
(c
(d

~— ~— ~— ~—

3
1
2
4

3. Let C = (e1, e2, e3) be the canonical basis of R3, and consider the vectors

V1 = e1 + eg + es, vy = —3eo, vy = 2e1 + beg + 2es, V4 = e3 —eq.

Find the true statement.
(a) The set {v1,v2,v3} is a basis of R3.
(b)

(c) The set {v1,v3} generates R3.
)

(d) The set {v1,ve,v3} is linearly independent in R3.

b) The set {v1,ve,v3,v4} generates R3.



4. Let R[x]3 be the vector space of polynomials in the variable x, with real coefficients and degree
< 3, and consider the vectors

v =14z, 1)2:1—1—332, v3:x+m2, vy = 2.

Find the true statement.

(a) The set {v1,ve} generates R[x]s.

(b) The set {v1,v9,v3,v4} is a basis of R[x]s.

(c) The set {v1 + vo,v3 + v4} is a basis of R[z]s.
(d) The set {v1,v2,v3} is linearly dependent.

5. Define the following subsets of R?2:

V:{(S Z)\a,b,deR} and W:{(S 2>\c€R}.

Find the true statement.

10 0 0 .
(a) The matrices < 0 0 ) and < 01 ) form a basis of W
(b) W is not a vector subspace of V/
(c¢) dim(V) = dlm(W) =3
)

(d) dim(VNnW) =

6. Let R?? denote the vector space of 2 x 2 matrices with real entries. Which of the following
subsets of R??2 is a vector subspace?

b

(a) The set of matrices in R*>? with determinant equal to 0.

(b)

(c) The set of matrices in R*? such that the product of the entries in the first column is 0.
)

The set of matrices in R%?2 such that the sum of all entries is 0.

(d) The set of matrices in R%2 such that the product of the entries on the main diagonal is
0.

7. Let U C R* be a vector subspace of dimension 2.

Which of the following statements is true?

(a) There exists a subspace V of dimension 3 such that dim(U NV) = 2.
(b

)

) There exists a subspace V' of dimension 2 that does not intersect U.
(c) For all subspaces V of dimension 3, one has dim(UNV) = 1.

)

(d) None of the other statements is true.



8. Given the basis B = ((1, 2,3),(1,0,1),(0,1, 2)) of R? and the vector v = (3, 1, 3), which of the
following statements is true?

The vector v is not a linear combination of the elements of B.

(a)
(b)
()

)

(d) The components of v in the basis B are [v]g = (1,2, —1).

The components of v in the basis B are [v]g = (1,—1,1).
The components of v in the basis B are [v]z = (3,1, 3).

9. In R*, define the following vector subspaces:
V={(z,g,2,w) eR' |z+y+z-w=2+3y=0},
W={(z,yz,w)eR [2y—z+w=2=0}.
Which of the following statements is true?

(a) The vector (0,0,1,0) is a basis of VN W.
(

)

b) V+W =R4L

(¢) dim(VNW) = 2.
)

(d) V UW is contained in a vector subspace in R* of dimension 3.

10. Let h € R and consider the elements of R[z]s:

pi(z) = 2% + hz, po(x) = x + h, p3(z) = ha? + 1.
Which of the following statements is true?

(a) When h =0, (p1,p2,p3) is not a basis of R[z]a.
(b) {p1,p2,p3} is a set of linearly dependent polynomials for all h € R.

(c) There exists a value of h such that the vector subspace generated by {pi,p2,p3} has
dimension 2.

(d) When h = —1, {p1,p2,p3} is a set of linearly independent polynomials.

11. Which of the following subsets in R[z]3 is a vector subspace?

3
_ 2
x) = ag + a1x + asx” + az € Rlx|s

(a) The set {p(z) = ap + a12 + aga® + ag € R(z]3 | apaz = 0}.
(b) The set {p(z) = ap + a1z + a2x? + ag € Rlz]3 | ag + a1 + az + a3 = 0}.
(c) The set {p(z) = ap + a1z + a2z? + az € R[z]3 | agaz = 0}.

) (z) [z]

(d) The set {p |agas — arag = 0}.



12.

13.

14.

15.

In the vector space R?>? of 2 x 2 matrices with real entries, consider the elements

10 01 11 00
w=(in) =) m=(oo) 2= (V)

Which of the following statements is true?
(a) Ai, Ag, Az, Ay are linearly dependent.
(b) (A, Ag, Az, Ay) is a basis of R*2,

(c) {A1, Ao} and {Aj3, A4} generate the same vector subspace of R?2.
)

(d) Ap, Ag, A3 generate a vector subspace of dimension 2.

Let h € R and let U be the vector subspace of R? generated by the vector (h,0,h).

V={(z,y,2) €eR*: 2+ 3y +2=0}.

Which of the following statements is true?

(a) dim(U NV) =1 for all values of h.
(b) If h=0then UNV = ().

(¢) dim(U NV) =0 for all values of h.
(d) dim(U) =1 for all values of h.

Let

Let h € R and let U be the vector subspace of R generated by the vectors (h,0,1) and

(1,0,1). Let V = {(z,y,2) e R¥: 2+ 3y = 2 = 0}.

Which of the following statements is true?

(a) There exists a value of h such that dim(U NV) =
(b) If h=1then UNV = ().

(¢) dim(U) = 2 for all values of h.

(d) dim(U + V) =2 if and only if h = 1.

Given the geometric vectors v1 = 7+ 7, v3 = 7+ 27, and v3 = 27+ 7, find the correct statement.

(a) There exist A1, A2 € R such that \j0] + A\ev3 = 03.
(b) L(v1,v3,v3) = R3.

(¢) Ui + 03 = v for some value \ € R.

(d) The vectors {v1,v3,v3} are linearly independent



