Math 221, Term 2, 2017-2018

Instructor: R. Ollivier (Section 20)
Thursday, February 8, 2018

Instructions
¢ This is a closed book/notes exam. Use of calculators is not permitted.
e You have 50 minutes.
e Please do all your work on the exam provided.

¢ You must show your work to receive full credit on a problem (except for
the multiple choice questions).
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1. [15 points] Find the general solution of the following system of equations.
Whrite your answer in parametric form. ’

5o + 23 = 2
21— %o+ 2z3+z4=1
3m1—8z2+5m3+3m4=1

.
Ve

do e =) e - LEp

;S»?’Z: 02 "QJ .

\

z3

J .

2 = /-s??'gm')f’c/?l,_é—
‘ 5

— NS

_//5_

2| = \/;5;/'7! 25




2. [10 points]
a) [4 points] Are the following 3 vectors linearly mdependent‘? Explain

why or why not.
2] -1 3
vi= |3],vo=| 5 |,vsg=|—-2].
4] 2 2

[0
b) [3 points] Is the vector |1| in the span vi,vs and v3? Explain.
0
h 2 "'1 3
c) [3points| Let A= |3 & —2].
: 4 2 2

Find a nonzero vector x such that Ax = 0. Is A one-to-one?
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3. [10 points| Balance the chemical equation
Na +Hy0 — NagOsHy +H3

and give your answer in lowest terms.
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4. [10 points] ' L
Find the 2 X 2 matrices which describe the following linear maps.
b) [3 points| rotation by 90 degrees clockwise.
b) [3 points] projection on the z-axis.
c) [4 points] reflection about the origin (the point (0, 0)).
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5. [10 points] For each of the following state whether the statement is TRUE
or FALSE (no justification is necessary).

(a) The map T : R% — R3 given by (z,y) = (z +y+1,2y,z) is linear.
(b) If vectors v1, vy and vs in R? are linearly independent then so must
be the vectors vi and va.

(c) Given three vectors vi,va,vs in R* which are linearly independent
and A the matrix with columns v1,vs, and vs, the map x — Ax is
onto.

(d) A linear map R — R? must be onto.
(e) If x; and x5 are solutions to Ax = b then x; —x is also a solution.
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