Math 115A
-Linear Algebra

Midterm 2

February 25th, 2019

Instructions: You have 30 minutes to complete this exam. There are four questions,
worth a total of 40 points. This test is closed book and closed notes. No calculator or any
electronic device is allowed.

For full credit show all of your work legibly. Please write your solutions in the space
below the questions; indicate if you use srap paper. Don’t write on the back of the pages.

Do not forget to write your name and UID in the space below.

Do not engage in any kind of academic dishonesty, including looking at someone else’s
exam or letting someone else look at your exam. Remember that you are bound by a conduct
code! ‘ '

Narme:

Student ID number:

Question | Points | Score

1 10
2 10
3 10
4 10

Total: 40




Problem 1.
Indicate whether the following statements are either true or false. Circle your answer.

(a) [Lpts.] As a vector space over R, M, ,C is isomorphic to R4,
T ®

(b) [lpts.] T : V — W is a linear map and V has two finite ordered bases « and 3,
and W has two finite ordered bases -y and 4, then [T75 = [id]7[T2[zd]}

T ®
(c) {1pts.] Every diagonalizable linear map is also invertible. -
(T) . F
(d) [lpts.] f fisabasisfor Vand T:V - W a lincar map, and T(f) is a basis for
W, then T is an isomorphism.
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(ej [1pts.] If A, B € M,«,F and det A = det B, ther A and B are similar.
B

®

(f) [pts.] If z is an eigenvector for the matrix A” then it is also an eigenvector for the
matrix A.

®
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(g) [lpts.] Suppose that I/ and T are linear operators on a finite dimensionai vector
space, and that [7 o T is invertible. Then UV and T are each invertible.

C
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(h) [Ipts.] If Ais a 3 x 3 mairix with columns [z1Z523], and B has columns [z32124]
then det B = det A.

F
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(i} [lpts.] SupposeT:V «+ Wand U : W — Z are linear maps and that UoT : V — Z
is invertible. Then U and T are each invertible.
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(3) [1pts] The map det : My, F' — F is linear.

T ®



Problem 2. .
. R . S m2 2 . xr _ —13$ -+ 1 Y
Consider the linear transformation T : R® —» R* given by T ({y]) = {—QM + 16y

(a) [6pts.] Compute the matrix representation of T'in the ordered basis {{,ﬂ , E} -
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(b) [4pts.] Is there a basis § for R? so that [Tz = E g]‘? Be sure to justify your

answer.
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Problem 3. .
For A € M., F, recall that the trace of Als S Asa

(a) [5pts.] Show that for 4, B € M, F the trace of AB is equal to the trace of BA.

Feel free to use anything we've talked about so far, unless it is essentially exactly
this statement.
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(b) [5pts.] Show that if A and B are similar, then the trace of A is equal to the trace

of B. Feel free to use anything we've talked about so far, unless it is essentially
exactly this statement.
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Problem 4.7
(a) [bpts] UT:V = Visa linear operator on an n-dimensional F-vector space and
T is diagonalizable, show that xr(t) = (1 — t)cz —1)---{en — t}, where the ¢
are scalars in F. Feel free to use anything we've talked about so far, unless it is
essentially exactly this statement. :
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{b) [4pts.] Use the previous question to chow that the linear map 1" : BR — PR
defined by T'(a -+ bz + cz?) ={36 - c\}—@_bz‘}k (a -+ 7b)z? is not diagonalizable.
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