MATH 33A Midterm 1

STUDENT NAME:

Jan. 28, 2019

STUDENT ID NUMBER:

DISCUSSION SECTION NUMBER:

Directions

Answer each question in the space provided. Please write clearly and legibly. Show
all of your work—your work must both justify and clearly identify your final answer.
No books, notes or calculators are allowed. You must simplify results of function
evaluations when it is possible to do so.

For instructor use only
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1. [6 pts] Is the vector b = (—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 +coW. If not, explain why
not.
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9. |5 pts] Consider the following matrix:

1 2 -11
-1 0 1 1
A=]0 0 0 0
3 4 -3 1
1 1-10

- —/‘\ /él—-*\
1 0 2\ 1
S| (w20 \ (0] 0
8 ol 1*= 1207 y= 9|’
1 0 1
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2 1 .o
3. Suppose you know that A~! = (1 1) and B-1 = ( 1 1).

3 2
é (a) [6 pts] Find (AB)™".

g (b) [5 pts] Find B.

A -2,y |
n\ffh[ore, / B = [3? 'Ej /
N

< (c) [2 pts] What was the rank of A?, (this should require no computations)

The rank ig 2
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4. Let T : R? — R? be the linear transformation that rotates all vectors about the origin counter-
clockwise by 7/2. Let S : R%— R2 be the linear transformation that reflects all vectors about
the line y = z. er R

(a) [6 pts] Find the single matrix representing the composite function ToR, Hint: A geometric
approach may be easier than a computation. S

-1 0
o |

S0 TS mateix 1e

(b) (2 pts] Find T (A (V)) where ¥V = (_32>
5

N

T(s(9) =["
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(c) [6 pts) Find the single matrix representing the composite function RoT'. Hint: A geometric
approach may be easier than a computation.

‘ N
The matrix of Re 7 ,SL

o ~I

(d) [2 pts] Find R (T (V)) where V= (;2>

o

7

fhe Tesalf of RU[\] ): L:lj v
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1

5. [4 pts] Suppose you know that W is in ker(B), and you also know that BV = (2) . Use this
3

information to find B(2W — 3V).

- < \ "3 g
R (2W-37) 1 (-o) L
6. True or false (circle youﬁnswer; no justification needed). In all of the problems below, A is

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

system has a unique solution.

FALSE

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

/
(c) [2 pts]\I?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, = 0 0 1 0
0 00O 1
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