Math 580: Quiz 11

Show ALL Work Name Key

1. Let oy, as, and o be the roots of 2% — 222 — 3x + 4 = 0. Calculate
Sy = Zaf for k = 1,2 and 3.

Make sure your work is clear enough for me to see where your answers are coming from.
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In general, if a,,z" +a,,_1x" 1 +- - -+ a,x+ agy, with a,, # 0,
has roots avy, @z, . . ., p, then o; = (—1)?a,_;/an,. What is
important here is that
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o =01t oax+ -+ a,
02 = 102 + 13 + *++ + Q100
Thus, S; = 01 = —(—2)/1 = 2 in this problem. As we have discussed in class,

we also get from the definition of o, and o5 that S; = af — 205. Since oy = 2
and o2 = (—3)/1 = —3, we obtain S, = 2% — 2(—3) = 10. Finally, we use that
each o is a root of 3 — 222 — 3z 4+ 4 = 0. Thus,

aj —2a —3a; +4=0 = a =2a; +3a; — 4.
Hence,
ngazl‘—l—ag—kag:(2af—|—3a1—4)+(2a§—|—3a2—4)—i—(2a§+3a3—4)

=2(af+a§—|—a§)—|—3(a1—|—a2+a3)—12
=25,+35;,—12=20+6 —12 = 14.

2. The graphs of y = 23 —32% — 3x+ 3 and y = 2+ 2 intersect in three points (z1,v1), (T2, y2)
and (x3,ys). Calculate the value of x1 + 25 + x3. Make sure your work is clear enough for
me to see where your answer is coming from. (Comment: This should be very similar to a
homework problem done in class on Monday.)

oy + 2y + 23 =

The numbers x,, x5 and x3 satisfy the equation
23— 32> —3x+3=x>4+2.

In other words, they are roots of x> — 4x?> — 3z + 1. Thus, =, + =5 + x3 is the sum
of the roots of this cubic. Hence, 1 + x5 + 3 = —(—4)/1 = 4.



