MATH 33A Midterm 1 Oct, 23, 2017

STUDENT NAME: g DLOT (oM 5

STUDENT ID NUMBER:

DISCUSSION SECTION NUMBER:

Directions

Answer each question in the space provided. Please write clearly and legibly. Show
all of your work—ryour 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

Page | Points | Score
2 8
3 6
4 5
5 14
6 7
7 10
Total: 50
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1. Counsider the matrix
A 1 4 -2
T\l 4 -2
Recall that 4 corresponds to a linear transformation T4.

{a) [2 pts] What are the domain and range of 147

3
DMA/N - }E
Ranes = )PL

2 pts| Describe the image of T4 as a span of vector(s).

()= s (V6| [so=smn

(€) 4 pts] Describe the image of T4 geometrically. Is it a line? A plane? Draw it.
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1 3
2. [6 pts] Is the vector B = (——3) a linear combination of the vectors v = (O) and W — (1)
2 1 1

? If so, write down the linear combination in the format b = c17 + czv_v>. Tf not, explain why

30 |3\ 3R lo;’s" c=S
: 3




Midterm 1, Page 4 of 8 Oct. 23, 2017

3. [ pts] Consider the following matrix:

1 2 -1 1
-1 0 1 1
A=}10 0 0 0
3 4 -3 1
1 1 -1 0
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4. Suppose you know that A1 = G i) and B~1 = (;1 ;)

(a) [6 pts] Find (AB) T e

- glA ( J) o) )

s Z

| $ ¢

(b) [6 pts| Find B.

-1

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

R A @ wAS m\raeugzz
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5. (a) |2 pts] Write down the 2x2 matrix for rotation by an angle 6.

(o5&  ~35(0B
Gvb (O

{(b) [2 pts] Use the determinant to show that this matrix is invertible.

dar A= (20 swi@ = FO) /

(c) [3 pts] Explain geometrically what the inverse matrix should do, and write the inverse
matrix down.

SHouLd KOM?, %
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6. [4 pts] Suppose you know that W is in ker(B), and you also know that BV = (

) . Use this
information to find B(3W —2V).

g(25~27jz 2k 2R =30 -2/
=

_ /-2

7

I3

7. True or false {circle your answer; no justification needed). In all of the problems below, A is
an nxn sguare matrix.

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

TRUE _/ FALSE

(b) [2 pts] If A is the coefficient matrix for some linear system, and rank(A4) < n, then the
systermn must have infinitely many solutions.

(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, = 0 01 0

0600 -1
FALSE




