Mathematics 115 SOLUTIONS
Professor Alan H. Stein

Due Friday, February 9, 2007 This problem set is worth 50 points.
(22 for x < 0
1 for x =0
2
(1-8) Let f(x) = LEM for 0 < = < 10
T —
S5r? 4+ 3x — 1
——  f 10.
S or x > 10

Find the limits indicated. If a limit doesn’t exist, show why.

1.

hmm—>—5 f(x)
Solution: lim, . 5 f(z) = (—5)* = 25

Solution: This limit doesn’t exist, since the left and right hand limits, calculated in
the next two questions, are different.

. hmx_,()f f (.CE)

Solution: lim, .o~ f(z) = lim,_ - 22 =0

Nim, o+ f(2)

24— 42
Solution: lim, .o+ f(x) = lim, o+ HLG _7
a;‘ J—
- lim, 6 f(2)
4 —42 —
Solution: Tim, . f(z) = lim,_g 0 =22y, , @ =0T
r—06 x—6
= lim, ¢(x +7) = 13.
im0 f(2)
5r2 4+ 3x — 1

Solution: lim, ,jo- f(z) = lim, 1o~ = —00, since the numerator is close

x? — 144
to some positive number when x ~ 12 while the denominator is close to 0 but negative

when z is a little less than 12.

limx_,12+ f(l')
522 43z — 1

x? — 144
to some positive number when z &~ 12 while the denominator is close to 0 but positive

when z is a little bigger than 12.

Solution: lim, .o+ f(z) = lim, 19+ = 00, since the numerator is close
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10.

11.

Climg o f(2)

5x2+3x—1_ .
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22(5+3/x — 1/2?) _

Solution: lim, ., f(z) = lim,_ PCRE YR lim, . 201 = 144/2%)
_ 2
i, 5+3/x—1/x _
1 — 144 /22
1 1
Find lim,_.g M
r—38
1 1 1 1
: 10, 10 10(z+2)
Solution: lim, . T+ 2 10:1 o r+2 10 _
olution 1m 8—;1;—8 1 8 T —8 10(x+2)
. 10 — (z + 2) ) 8—=x . -1 1
lim,_.g = lim,_.g =lim, g——— = ———
(x —8)-10(x + 2) (x —8)-10(z + 2) 10(x + 2) 100
Find lim, ., Y2473
r—95
. . vr+4-—3 ) vr+4—-3 Vr+4+3
Solution: lim, s ———— = lim,_.5 . =
r—5 r—>5 vVe+4+3
I r—9 , 1 I 1
im,_, =lim, .5 —— = lim,_.5 =
*(@—5)(VI+4+3) "Vr+id+3 °6
— 10| =5
Find lim,_.5 u
r—09
— 10| -5 10—2)—5 5—
Solution: lim,_.; u = lim,_.5 & = lim,_,5 T lim, 5(—1) =

r—2>5
-1



12.

13.
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Find some 0 > 0 such that |f(xz) — 19| < .01 when |z — 3| < J, where f(x) =4z + 7.
Solution: Each of the following inequalities is equivalent to each of the others:
|f(x) — 19| < .01

|(4z +7) — 19| < .01

4z — 12| < .01
|4(z — 3)| < .01
4|z — 3| < 0(11
.01
We may thus take 6 = R

Use the Bisection Method, starting with the interval [0, 1], to find an interval of width
no greater than 0.1 which contains a zero of the polynomial 2% + 22 — 1.

Solution: Letting f(z) = 2° + 2? — 1, the following matrix shows the values of f(z)
at the endpoints of each interval along with the value at the midpoint. Each interval



