Final Exam of Linear Algebra (Makeup)
Chuang-Chieh Lin

10:00 — 12:00, 15 June 2021; Online

Note: Please upload your answer sheet with your signature to iClass before 12:00 24 June 2021.

Part I: True (T) or False (F) (30%; each for 3%)

1.
2.
3.

8.
9.

For a vector v € R™ and any scalar k, ||kv|| =k - ||v]|.

For any n x n matrix A and any n x n matrix B, we have det(AB) = det(BA).

Let A be an n x n matrix, if Ax = b is consistent for every n x 1 matrix b, then A is
invertible.

Givenu = (3,0,2),v =(0,1,—1),w = (—3,1,0), then u, v, w are linearly independent.
If S # 0 is a linearly independent set of vectors in a vector space V, then S U {v} is linear
independent for any v € V.

Elementary row operations do not change the column space of a matrix.

Given u = (1,0,2),v = (0,1,1), w = (=3,1,0),and x = (1, —1, 1), then {u, v, w,x} is
an independent set in R>.

Elementary row operations do not change the rank of a matrix.

Givenu = (2,-1,3),v = (=7,-2,0),and w = (—6,3, —9), then {u, v, w} spans R°.

10. Elementary row operations may change the dimension of a matrix’s column space.

Part II: Single-Answer Multiple Choice. (60%; each for 5%)

1.

Given two planes x + 2y — 2z = 3 and 2z + 4y — 4z = 5, the distance between these two
planes is :

(@). 0;
(b).
(©).
(d).

[P

- .

= Ol o=

. Letu,v € RYu=(2,3,1,-4),v = (—1,2,0,1), what is cos 6 for which @ is the angle

between u and v?
@. L

(b). V3/2;

©. —1;

(d). 0.



3. According to the orthogonal projection of a vector v on another vector w, the LENGTH of

the vector component of v projected on w (that is, along with w) is:

(b). 1wz W;

©- T
@ v — 2w,
4. LetA= { k__23 k__l . ] Choose one of the values of & below for which A is invertible.
(@. 4
(b). —1;
©. 1

(d). None of the above.

5. If A, B € B3, det(A) = 2,and det(B) = —1, then det ( 253 AgQ ) _
(a). 16;
®). —2;
(). —16;

@d. 1

6. Let A be an n x n square matrix. then if det(Rg’_;)A) = X - det(A) where Rg’_;) is an

elementary matrix which corresponds to replacing row 2 of A by the sum of row 1

multiplied by —2 and row 2, then A equals:

(a). —2;
(b). k;
(o). 1.

(d). —1.



7. Solve the linear system (e.g., using Cramer’s rule)
dr 45y =2
11z +y +2z2=3
r +5y +2z=1

(a).x—%yzl1 :—1—11.
(b).:z:—l—3 Yy = 12 z:ﬁ.
©z=+y=32=-2.

(d). None of the above.

8. If u = (u1,us,us)and v = (vq, ve, v3) are vectors in R3, then which one of the following
inequalities is a valid Cauchy-Schwarz Inequality (f+ & # % ;%)?

@. [u-v|[=[ul[[[v];
(b). [u-v| < {luf[[[v]
©. [[u+v[| < [uf[ +[Iv]}
(d). None of the above.

9. Consider the bases B = {u;,us} and B’ = {u}, u)} for R? where

e[ o[ ]

then which one of the following is the transition matrix from B’ to B?

0 -2
o o
2

_5
2
13 1
0 2
o).
-2 0
10 1
13 2
(©).
2.0

(d). None of the above.

10. If A is an m x n matrix and m > n, then which one of the following is CORRECT?
(a). rank(A) > m;
(b). rank(A) > n;
(©). rank(A) < n;
(d). rank(A) =



11. Which one of the following is a basis of the null space of A, where A =

F 13 T
(a). 7 ;
L. _1 -
.
(b). =70
L 3 -
16
(©). 19 ;
1

(d). None of the above.

[—1 2 0 4 5 —3]
3 =7 2 0 4
12. Given a matrix A =
2 =5 2 4
4 -9 2 -4 -4 7

WRONG?

(a). rank(A) = 2;

(b). nullity(A) = 4;

(c). dim(row(A)) + dim(col(A)) = 4.
(d). None of the above.

Part III: Fill-In the Boxes (L]). (30%; each for 5%)

ka1 ka2 kais ailr ai2 a3
1. kagl kazg k:a23 =0 ag1 Q922 Q93 |
kasz1 kaza kass asi asz as3

2. Evaluate det(A) = [J, where A =

OO OO O OO
OO OO OO NIN
SO DO DODO N W

3. Given S = {sin 2z, cos z, z sinz}, if W (z) is the Wronskian of S, then W (0) = O.

OO OO N Wk

O O O N Wk Ot

1
)
7

=
—4
—6

3
—4
2

. Which one of the following is

OO~ N Wk Lo

O~ N Wk o

N W Oty 3




4. If Aisann x n invertible matrix, let B be the adjoint matrix of A4, then det(AB) =

1 -1 3
5. Compute nullity(A) = U (i.e., dimension of null(A)), where A= | 5 —4 —4
7T -6 2

6. For any invertible n x n matrix A, rank(A) — nullity(A) = L.



