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1. [6 pts] Is the vector = (—3) a linear combination of the vectors vV = (O) and W = (1)
2 1 1

? If so, write down the linear combination in the format b = av+ew. If not, explain why

not.
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2. [5 pts] Consider the following matrix:
1 2 -1 1
1-6 1 1
A= 0 0 0 O
3 4 =31
1 1 -10 AL =0
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3. Suppose you know that A~! = (? }) and B~! = (;1 ;)

é (a) [6 pts] Find (AB)™1.
(AR) ' = B A

[3 ; C 3\11\ JHI

BR'F 1, (%—\; I’L) = sz‘. %)

2/ (c) 2 pts] What was the rank of A? (this should require no computations)
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4. Let T : R? — R? be the linear transformation that rotates all vectors about the origin counter-
clockwise by /2. Let S : R?— R? be the linear transformation that reflects all vectors about

- wos (Z) -sn(3) \5

the line ey =1.
@ (a) [6 pts] Find the single matrix representing the composite function ToR. Hint: A geometric
approach may be easier than a computation. > ﬁiﬁ 1
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@ (b) [2 pts] Find T (% (7)) where V = (_2 :

3

AN
-

e o T(\ \ {:\U _ O |
W= 27-1 )\ \l La\]'{i C‘)—l

——\ (Hi
\,

evmermmr—

snl3) s (B) B

TER)) = Mm(@ E; ﬂ [Q{%]

’& (S =

3]




Question 4 continued ... Midterm 1, Page 6 of 8 Jan. 28, 2019

(c) [6 pts] Find the single matrix representing the composite flmctlon RoT. Hint: A ggametmc
approach may be easier than a computation. -

45T roeses COW by 3 SoT([e]) = [O] \ M { _\ J
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(d) [2 pts] Find R (T (7)) where V = <—2).

S = Ms\uéD -
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5. [4 pts] Suppose you know that W is in ker(B

1 .
), and you also know that BV = | 2 |. Use this
— = 3
information to find B(2W — 3V). bR =0

B2 - 3*\ = IR - 3%(‘33
24 0) - 3 g‘é 3
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6. True or false (circle your answer; no justification needed). In all of the problems below, A is
an nxn squar?z\nafcn.x

(a) [2 pts] If A is the coefficient matrix for some linear system, and rank(A) = n, then the
system has a unique solution.

— '”:.\

¢ TRUE // FALSE

/
/

(b) [2pts] If A rs the coefficient matrix for some linear system, and rank(A) < n, then the
system must have infinitely many solutions.

e
TRUE | e FALSE)

(c) [2 pts] If A is the coefficient matrix for some linear system, and the system had a unique so-

100 ---0

010 0

lution, then the RREF of A must be precisely the identity matrix I, = 001 -0
> 000 1

“TRUE FALSE



