MATH 33A: MidTerm 1

Name: |/ ]

Signature:
SID number:
What is the most interesting thing you have learned in this class so far?

Circle your section:

1A {Justin Shih, T 9am) IB (Justin Shih, R 9am)
1C (Joshua Baron, T 9am) 1D (Joshua Baron,R 9am)
1E (Judah Jacobson T 9am) 1F (Judah Jacobson R 9am)
Instructions:
Show all work to receive full credit and feel free to use the back of each paper. No
calculators, references, or formula sheets allowed and please box your answers. You
will receive 1 extra credit point for filling out all the information above.

Problem | Possible | Score
1 15
2 12
3 21
4 22
5 10
6 20
EC 1
Total 100




Problem 1 (15 pts)

Let A be an n x n matrix. List four equivalent statements to:
“The column vectors of A form a basis of R™.”
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Let A be an n x n matrix, B be an m x n matrix, and C be an n x m matrix, ¥
be an n x 1 vector and # be an 1 x n vector, where n ## m. Which of the following
expressions are well defined? No work is need here for full credit.
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Problem 2 (12 pts)

If possible, find the inverse of

what is the rank of A? e
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Problem 3 (21 pts) :
Part T: Please construct a 2 x 2 matrix A which rotates a vector by 90° clockwise.
Next construct a matrix C' which projects all vectors in R? onto the line y = 2z.
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Part IT: Carefully plot and label what happens geometrically to € and ¢; under the
linear transformations M; = AC and M; = CA ie. plot Mi(&) and My(é;) for
i = 1,2. What can we conclude about the commutativity of A and C7 Note: No
computation is necessary to answer Part IL | ~ /
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Problem 4 (22pts)

Let A be
3 8 -3 6 —6

A=lo0 2 -6 4
1. What is the domain and range of the linear transformation 1'(Z) = AZ?

2. Find rref(A).
3. Find a basis for Im(A).
4. Find a basis for Ker{A).
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Problem 5 (10pts)

Consider the plane 2z; — 3z, + 423 = 0 with basis B vectors ¥; and ¢ where only v,

i8 known:
8
v = 4 1.
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Find the second basis vector v, which satisfies
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Problem 6 (20pts)

Please state whether the following statements are necessarily true (no work needs to
be shown here).

1. A vertical shear linear transformation is always invertible. ‘ﬁr”ﬁ T

2. If V and W are subspaces of R™ such that dim(V} + dim(W) = n, then
VUW =R" ?%4 }"{}fw

3. There exists a 2 x 2 matrix A # 0 such that A% = 0, where “0” is the 2 x 2
matrix of zeros. TVU«;{

4. Let the line L be any line through the origin. Then you can write any vector
7 e R? as ¥ = proi (&) +refr (D). 22 ]
proip(d) + @, Py ke

5. The domain of the linear transformation T'(z) = Az, where A is a 20 x 10
matrix, is R*. ﬁ ;ﬁ-(y
6. There is a 3 x 3 invertible matrix where seven of the nine entries are 1. 'Ty‘{jf €

7.  Ais an 5 x 5 matrix and you can find 3 distinct solutions to Az = 0 then you

can always find 4. jf'" 3"{, ) i
8. A 3 x 2 matrix is never invertible. rm C

9. If Aisar x p matrix then dim{Im{A)) +dim(ker(A)}) = p. jfﬁf”{,ﬁ& <.

10. If the set of vectors {vy ...v;} spans R™, then k = n. F%'fffﬁfi



