
EE205003 Linear Algebra, 2020 Fall Semester 

Midterm II 

DATE: Dec. 16, 2020 

1. (10%) Please calculate the determinant of the matrix 
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2. (10%) Let A be an n x n invertible matrix. Ple邸e explain why in each column 

there is an entry that can be changed to make the matrix noninvertible. 

3. (10%) Ple邸e show that an n x n matrix A is invertible if and only if Det(A) # 0. 

4. (5%) Consider 

S = {(l , -1, 4, -2, 3), (0, 1, 4, -1 , 2), (1, -2, 0, 3, 1), (3, -8, - 8, 11, -1)} 

in 民5. Ple邸e find ab邸is for Span(S). 

5. Let C = {1, t , t2 , t吁 be the ordered standard basis and B = {p1 (t), P2(t), p3(t) , p4(t)} 

with p1(t) = t3 - 2t2 + l ,p2(t) = -t3 + l ,p3(t) = t - 2,p4(t) = 2t2 - t + 1 another 

ordered b函s for 屿 ．

(a) (5%) Ple縂 find the transition matrix from t he B-coordinat es to the C

coordinate. 

(b) (5%) Ple辜 find the B-coordinate vector of p(t) = t3 + t2 - t - 2. 

-2 1 -1 

6. (10%) Let T : 民3 ➔ 配 with T (x ) = Ax, where A =刁 3 0 . Please find the 悶閂; representation of T relative to the basis B =』,0o, 1~, (2J, 0), (-2, 1, - 1)} 

7. (10%) Let B =鬨』 and C= 几言. Let V be the set of all 2 x 2 matrices 

A such t hat CAB = 02x2, Please show that V is a subspace of Mnxn and find 

Dim(V). 



S. 'l't·11L' or fnlsc. Please give reason(s), otherwise no credits. 

囚 (5%) An n x n matrix A and its transpose AT have the same eigenvalues 

(b) (5%) An invertible n x n matrix A may have an eigenvalue 0. 

9. Consider a linear operator T on 配 defined by the matrix A = [一;l~2
-1 0 

i.e. , T(x) = Ax for all x E 配．

(a) (10%) Find the eigenvalues of T and the corresponding eigenspaces. 

(b) (2%) \Vhat are the algebraic multiplicity and the geometric multiplicity of 
each eigenvalue of T. 

(c) (3%) Is it possible to find a basis B for 民3 so that the matrix representation 

[T耘 of T relative to Bis diagonal? Explain your answer , otherwise no credits. 
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10. (10%) Let A be a diagonalizable n x n ·matrix, i.e., A is similar to a diagonal matrix 

D . If A2 + 2A - 15lnxn = Onxn, please show that the eigenvalues of A can only be 
3 or -5. 
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