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MATH 33A LECTURE 3 MIDTERM | 2

Problem 1. (True/False, 1 pt each) Mark your answers by filling in the appropriate box
next to each question (no explanations are necessary on this problem).

) Let A and B be 5 x 5 matrices. If ker A = im B then AB = 0.
If A is an invertible n x n matrix, then the rank of A is n.
) There exists a 3 x 3 matrix A for which imA = R?,
) If Ais an n x m matrix and ker A= 0, then m < n.
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[F) The matrix | 0 1 0 | is in reduced row echelon form.

00 0
) If A-A-A-Ais the identity matrix, then A is invertible.

) If ker A = im A for soine square n x n matrix A, then n must he even.
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[T][E) The matrix { } is invertible.
3 4

) HTisa Acounterclockw‘tse rotatton by 2.016 radians in the plane, then ker T =(0).
[T]{F]) The set {(x,y) : xy = 1} is not a subspace of R2,
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Problem 2. (10 pts) Let A=
: 13692

(a) Are the columns of A linearly independent?
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(b) Find a basis for the image of A
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(c) Find a basis for the kernel of A.
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Problem 3. (10 pts) Let S : R? — R? be a linear transformation whose matrix is given

by:
;o
A=1 3
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(a) Find ker A.
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(b) Find im A.

(c} Describe the transformation S geometrically.
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Problem 4. (10 pts) Find an invertible 2 x 2 matrix A so that A-A= A~1 (in other words,
A% = A~"), Hint: try to find the corresponding transformation first.
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Problem 5. (10 pts) Let P be the plane x+y 4z = 0 and Q be the plane x +2y + 3z = 0.
Their intersection is a subspace which is a line. Find a hasis for that subspace.
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