Question 1. (15 points)

c
Circle the correct answers (1 point each). Mark “T"

only if the statement must be true without
further assumptions. Justification is not needed. but incorrect answers carry a 1-point penalty. so
random guessing does not help. You may leave any answer blank (0 points). You will also not got
a negative total score on any group of five questions.
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If the cocfficient matrix A has a pivot position in every row. then the system Ax = b
has a unique solution. &2y Column

(/h F The range of the lincar transformation x — Ax is the column space of A. /

Sy E

'\\T) F If the columns of an n x n matrix span R™. then they are linearly independent.
= A vackes span R 2 lnaw

'@ F For any n x n matrices A, B, C. we hd.\&‘ (AL_{C) = ('TBT AT,
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E If a set of vectors in R™ is lincarly Hependen‘r T.hen it coutcum more than n vectors. |
T \F, If the linear system Ax = b is inconsistent, then the coefficient matrix A does not have

a pivot position in every column. evary fow
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T ¥ The lincar system Ax = 0 has more than one solution whenever there are free variables.
N
T ?) If S is a lincarly dependent collection of vectors. then each vector in S is a linear
- combination of the other vectors. 4 "
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./(%j F The nullspace of a 3 x 4 matrix must contain infinitely many vectors. % =~ °~ °
by —_— &
(T) F If Ais a4 x4 matrix and the system Ax = e; is consistent for r"u,h vector of the
sl standard basis e;.....e; of R*, then A is invertible. i
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£ E/. The dimensions of the row space and the column space of any m x n matrix A agree.
T (F) If one row in the echelon form of the augmented matrix of a systemn is [00 0 1 0].
i P .
then the system is inconsistent.
J”H-\\\ . . . " + .
(T) F If a finite set S of vectors spans R™, then some subset of S forms a basis of R™.
_ } F The map T : R? — R? which reflects points about the line y = 1 is linear.
:
/_ ) F The first row of a matrix product AB is the first row of A multiplied on the right by B.
T, I p ght b;






Question 2. (12 points. 10+2)

(a) For the matrix A below, find bases of the nullspace. column space. row space and left nullspace.
Make sure your method is clear.

(b) For what values of a,b does [3, 5, a, b] lie in the row space? Explain.
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Question 3. (10 points)

A linear transformation 7 : R* — R? sends [1,2]! to [1,2.3]7 and [3,4]7 to [3.4,5].

(a) Find T([5,6]").

(b) Find a vector v € R? with T'(v) = [7.8, 7]%. or else explain why no such vector exists.
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Question 4. (12 points)

Determine the inverse of the following matrix by one of two methods: cither by row-reduction. or
by using determinants. Check your answer.
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