Calculus | Homework #2 (B)

3

12,

15.

17.

. Using (1), m = 1:1r|1l

Using (1) with f(z) = :—:; and (3, 2),

xr—1 5 r—1-2x-12)
mo= lim AE @) 22 T r—2 —lim—2 % _gm—t =1_
T—ra I — i T—3 z—3 z—3 xr—3 m—k '[.J" — 2] (3 — ."5} z—3 .z — 2 1

Tangentline: y — 2= —-1{z—-3) & yv—2=-24+3 & y=-—-xc+hb

M_ lim {ﬁ_l}{‘»ﬁ+l} — lim r—1 _ lim 1
r—1 el @-D(E+1) i@ - GEHD el

Tangent line: y — 1 =3{x—1) < y=3r+3
_ 58+ 58h — (.83 — L.66h — 0.830%) — BT.AT
(a) v(1) = lim ”[lH‘;} H) _ oy | : )
h—1 [ Fe—l L

= |Ilin'h{E-f.'-.?j.:l — (L.83h) = B6.34 m/s

— ) Afa + 58k — 0.830® — L66ak — 0.83%) — (B8a — 0.83a7
{b) v{a) = lim H{a +!? Hia) _ litn ( ; )~ )
Fe—ll i fa—1 1

= ,li"}-_. (58 — L.66a — 0.834) = B8 — L.66Ba m/'s

(¢) The arrow strikes the moon when the height is O, that is, 58 — 0.83* =0 <« (58 —0.831) =0 <«
58
E —
(.83

22 (9.9 ¢ (since ¢ can’t be ().

. . oe BE ) ,
{d) Using the time from part {c), t.l(ﬂ S‘i) = B& — l.ﬁﬁ(D R‘%) = —58% m/'s. Thus, the arrow will have a velocity

of —58 m/s.

g'(0) 15 the only negative value. The slope at = = 4 is smaller than the slope at = = 2 and both are smaller than the slope at

x = —2 Thus, g'(0) < 0 < g'(4) < ¢'(2) < ¢'(-2).

We begin by drawing a curve throngh the origin with a ¥ ¥
slope of 3 to satisfy f{0) = Oand f{0) = 3. Since 1
T = 0, we will round off our figure so that there is o i

i x

a horizontal tangent divectly over @ = 1. Last, we

.ﬂl-l

make sure that the curve has a slope of —1 as we pass

over = 2. Two of the many possibilities are shown.
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Calculus | Homework #2 (B)

Mote that the answers to Exercises 29— 34 are not unigue.

10
29. By Definition 4, lim ST =1 001y where f(z) = 21 and a = 1.

Fa—si it

. {1+ -1, 0
(Jr: By Definition 4, Jlll'r}l .i' = J(0), where f(z) = (1 +x) " anda = 0.
T—+ [
47, Since f(z) = xsin(l/z) whenx # 0 and f(0) = 0, we have
(0) = lim FO+R) - 1O _ lim M = limm sin{1/k}. This limit does not exist since sin(1/k) takes the
h— it h—0 it h—
values —1 and 1 on any interval containing 0. (Compare with Example 3 in Section 1.3.)

3. (a) = II, since from left to right, the slopes of the tangents to graph (a) start out negative, become (0, then positive, then 0, then

negative again. The actual function values in graph 11 follow the same pattern.

(b) = IV, since from left to right, the slopes of the tangents to graph (b) start out at a fixed positive quantity, then suddenly
become negative, then positive again, The discontinuitics in graph [V indicate sudden changes in the slopes of the tangents.

{¢) = L since the slopes of the tangents to graph (¢) are negative for = <7 0 and positive for = = 0, as are the function values of
eraph I

(d)' = 111, since from left to right, the slopes of the tangents to graph (d) are positive, then 0, then negative, then (), then
positive, then 0, then negative again, and the function values in graph 111 follow the same pattern.

flth)—fl=) [{x + k)" —3(z+ k) + 5] — (z” — 3z + 5)

LI 1z
12 f{f‘:l rlal—l-.rll:l h h—0 f
. (Z+32*h+3xh® + B — 3z —3h+5) — (z” =3z +5) 32’h4 3z + 4% - 30
= lim = lim
fi— f f1—0 fi
f(3z® + 3ch+ h* — 3 . . )
= lim [ s ) _ lim (32* +3zh+ h* —3) = 32" -3
1= [ —+

Domain of { = domain of [ = .

glz + h) — glz) lim V1t 2z+h) - T+ 2z | 14+ 2(x+h)+ T+ 2z

M. g{x) = lim *
gtx) fi—l) h h—) h V1+2x+h)+ 1+ 2
_ lim (L+ 2z + 2h) — (1 + 2x) 2 2 1

= lim = =
I‘_"ﬂh,[‘,_,f'rl.-l—?{rc+h]|+fl+2:r:] W01+ 204+ 2h + 1+ 20 24/1+2r 1+ 2x

Domain of g = [—2, 00}, domain of g = (—2, 2a).
30. fis not differentiable at = = —1, because there 13 a discontinuity there, and at = = 2, because the graph has a comer there.
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39. {a) MNote that we have factored © — « as the difference of two cubes in the third step.

1/3 1/ pL/8 a
o) — i L@ = S@) 2 —d Pt
o T — P e a—a (T1/B — gls sj[z.;,,s T 23l { q3/3)
= lim L _ 1 0r —r:'j*'h3

o—tal vr.ﬂ.."i + .Ill'll 3“:1 % + ﬂﬂ_,l"i '-!:-[_j_,lri

(b) f’{ﬂ}—!li_mnw V-0 _ . 1

it ——. This function mereases without bound, so the limit does not
f n—-n h h—n 23

exist, and therefore f{0) does not exist.

1 . . . .
(c) llm [ (x)] = lim g = and [ is continuous at = = () {root function), so [ has a vertical tangent at = = 0.

r—6 fo—-—06=6 x—0G ifz>=86
H, flz) =z -6 = =

—(z—6) foe—-6<0 b—x x<h

So the right-hand limit is lim f{.r:ll f(6) _ lim w— lim 'I_ff = lim 1 = 1, and the left-hand himit

z—eii x—6 z—at & —6 z—Et I — z—ii
15 lim M = lim m = lim - E = lim {—1) = —L Since these limits are not equal,
o »—6 r—f r—0G i~ & — B =ik
f{6)= I1n}* M does not exist and [ is not differentiable at 6. re y=f{x)
r— 1+ C—
b " la for s /() 1 ifzx=6 . N
owever, a formula for [ 1s () = ; -
1 ifz<6 o &
6 -1
Another way of writing the formula is f'{z) = |Ir;ﬁ|
T —
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