
Math 208 Midterm II
November 17, 2023

NAME:

Section: 10:30 or 11:30 (circle the one you are registered in)

UW EMAIL:

1 /20
2 /20
3 /20
4 /20
5 /20

Total /100

Instructions. 1

• Please write your initials in the top right hand corner of each page.

• For each problem below give a carefully explained solution using the vocab-
ulary and notation from class. A correct answer with no supporting work or
explanation will receive a zero.

• If a solution involves a numerical answer, collect all terms and reduce all

fractions. Put a box around your final answers.

• You are allowed a simple calculator and notesheet. Other notes, electronic
devices, etc are not allowed. Take a few pencils from your pencil case out and
put all other items away for the duration of the exam.

• All the questions can be solved using (at most) simple arithmetic. (If you find
yourself doing complicated calculations, there might be an easier solution...)

• This exam is printed doubled sided. The last page is intentionally blank. You
can use this as scratch paper or for more room for your solutions, but please
label your work clearly if you intend for us to grade it.

• Raise your hand if you have any questions or spot a possible error.

Good luck!

1Test code: 8742
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(1) Let T : R3 −→ R4 be a function defined by T (x, y, z) = (2x+z, 2y+3z, x+z, 0).

(a) (5 pts) What is T (2, 2, 4)?

(b) (5 pts) Is T a linear transformation? Justify your answer by either finding
a matrix that goes with it or by proving it does not satisfy the definition
of a linear transformation.

(c) (10 pts) Is T one-to-one, onto, both, or neither? Justify your answer.
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(2) For each of the regions below, find a linear transformation T : R2 → R2 that
takes the unit square

U = {(x, y) ∈ R2 : 0 ≤ x ≤ 1 and 0 ≤ y ≤ 1}
to the given region, or explain why it’s impossible to do so. (Each 10 pts)

(a)

(1, 1)(−1, 1)

(b)

(2, 1)

(the line segment from (0, 0) to (2, 1))
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(3) Let S = {(a, b, c) | a, b, c are integers}. Recall the set of integers includes the
whole numbers like 0, 1, 2, 3, . . . and their negatives, but not real numbers
with decimal parts like 1.253.

(a) (7pts) Is S closed under addition? Justify your answer.

(b) (7pts) Is S closed under scalar multiplication? Justify your answer.

(c) (6pts) Is S a subspace? Justify your answer.
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(4) Let M =

 0 4 8
1 4 0
0 0 2

.
(a) (10pts) Compute M−1 using Gauss-Jordan elimination and verify your

answer by matrix multiplication.

(b) (5pts) Use your answer in Part (a) to find all possible solutions to the
matrix equation

M

xy
z

 =

 4
8
40

 .

(c) (5pts) What linear combination(s) of the columns of M equals

 4
8
40

?
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(5) Let A =

[
a b
c d

]
be an invertible matrix.

(a) (5 pts) What is A−1 ? (no justification needed)

(b) (5 pts) What is AT ? (no justification needed)

(c) (5 pts) If A−1 = AT and Det(A) = 1, what equations must a, b, c, d
satisfy?

(d) (5pts) If A−1 = AT , do we always have Det(A) = 1? Justify your answer.
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Blank page for scratch work or extra space. Please make a note on the problem
page if you use this space for your answer.


