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M-l Zoos(dfz) £1 = —2'<2'cos(2/r) < 21 Since ]i—r-"u (=z*) = 0and e 2" = 0, we have
x L

__Eg% l2* cos(2/x)] = O by the Squeeze Theorem.

2 -1<anfx/z) =1 = et gl o e < TN £ e Since lir:!-:L_F{-.,-"E,.-'e}-Elln:l

lim, (/& s) =0, we have lim |1/ 7%)| = 0 by the Squecze Theorem.

-

. Suppose that [{3) < 6. By the Intermediat: Value Thearem applicd to the contimsous function f an the closad interval [2, 3),
the fact that f{21) = B > fi and [{3) <  inyplies that theve i3 2 oumber ¢ in (2, 3) such that #(2) — 6. This contradicts the fact
that the ondy solutions of the cquation f(x) = 6 are x = 1 and = — 4. Hance, our supposition that £{3) < 6 was incorrect. 11
follow that f(3] = 6. Bur f{3) # 6 because (he only solutions of f(z) = 6 wrc = — 1 and £ — 4. Thevefore, f(3) > 6

e m— . o e — R R e e ————————  — —— -

44, The cquation sinx = z = z iz equivalenl lo the equation sinz — £ 42 = 0. fix) = sinz — #* 4 = 15 conlinuous on the
mgerval [1, 2], F{1} = sin1 = 0.84, and {2) =ain2 — 2 2 .08, Sinccainl > 0 % mn 2 — 2, there is a number & in
(1, 2) such that f(c) = {1 by the Intcrmediate Value Theorem. Thus, there is & root of the equalion sinz — 2% 4+« = 0, or

sins = =° -, in (he interval (1, 2).

AN LTI icmiimemmesss o cee——emen L oerremee—————n e e
&, (u) f{=) = cosx — = is continyous on the mterval [0, 1], F{0) =1 > O,and J{1} =coal 15 - 046 < 0, Singe |
1 > 0 > —{L46, there is & number  in (0, 1) such that f{c) = 0 by the Intermediste Value Theorem, Thus, thers lsamat |

of the equatlon cos z — x° = 0, or cosz = =7, in the interval {0, 1),

() F(OBG) == 0.016 > 0 and F{0.87} = —0.014 < 0, 56 there is & rool between 0,36 snd 0.87, thal is, in dw intorval
(0,86, 0.87).

46, (a) flw}=Inx - 3 + 2z is conkmuous on the imterval [1,2], f{1) = -1 < 0, and f{2) = In2 + 1 = 1.7 > 0. Since
=1 < 0 < 1.7, there 15 a number  in {1, 2) swch that f{c} = 0 by the Intermediate Value Theorem. Thus, there is 5 root of
the equation Inz — 3 4+ 2z = 0, orlnz = 3 — 2, In the interval (1, 2).
(k) F(1.34) r=2 0003 < Crand f{1.35) = 00001 > 0, so there is a root between 1.34 and 1.35, that i, in the
interval (1.34, 1.35).
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55. Define wit) 1o be the monk's distznce from the monasiery, as a function of time, on the first day, and define d{t) 1o be his
distanee from the momastery, as a function of time, on the second day. Let D be the distance from the monastery (o the 1op of
the mountain. From the given information we know that w(0) = 0, w(12) = D, d(0) = 1 and d(12} = 0. Now consider the
Fimction w — d. which is clearly continuous. We calculate that (u — d)(0)) = —D and (u — d){12) = D. So by the
Intermedisle Vahee Theorem, there must be some time fo between 0 and 12 such that (u — d)(to) = 0 < u(ts) = dito).
So a1l time Iy afier T:00 aM, the monk will be at the same place on bath days.

4. (a} Let F{t) = 100 — 186, ' ' .

_H[L+h) - H(1) . [10(1 4 k) 186(1 + AJ*] — (10— 1.8G) i
o) = i S ”—,!*EE.[ R i
|
" 10 + 10h — 1.86(1 + 24 + A") - 10 + L.56 ;
= |1MmL
A= h
i 10 3 10k — 166 — 3,72k — 1.BGR? - 10 4 1.86 !
— 11FH —_—
ko) h
6.28h - LEBRT .
= Jim = = lim (6.28 — 1.86k) = 6.25

The ‘I.'-E-l{léh;}' of the rock afier cnc second is 6.28 m/s,

. Hia+h) — Hia ~ [ife 4+ A) = L86{a + k)] = (100 - 1.88a%)
® ste) = oy 2RI | =
_ i Mn+ 10k — 186(” +2ak + A7) — L0u + 1.8ka”
= A h
_ I0a+ 10k — L86a% — 3.72ah — L8GAE — 10a -+ LAY . 104 — 3.T¢ak - LRGA®
= lim . — = |Im
A~ h i A—0 h
= jim A0 - 8720 = LBON) _ jim (10 - 3,720 - 156K} = 10— 3.72 |

The vedotity of the rocl when ¢ = a ks (10 — 3.72a) m/s.

- |
(€} The rock will hit the surface when H =0 & 1i¢ — 186" —0 & {10 - L868) =0 < ¢ =0or LA — 10
The rock hits the surface when £ = 10/ 186 == 5.4 4,

() The velocity of the rock when it hits the surfice is v &) = 10 - 373 {4 ) = 10— 20 = - 1Um/s.

. Since (4,3) isony = f{z), fi1} = 3. The slope of the tangent line between (0, 2) and (4,3} is 3, 50 J'[4) = 5.

= o p—
. By @), I SO0 £1(16), where f(z) = YEand = 16

Or: By (4), lim d"'ETli*' 2 - (0, wheee fiz) = §T6 + zanda = 0.

tanz — 1
' Equation 5, ki
. By il 's--lr?rj.u r—md

= [*{w/4), where f{z) = tanx and o = /4.
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ar H'=

"0, glw) — vIu+ vIu— ﬁu1—1..-"'_-.-"_' = g'(u)= ﬁ{]}+¢?|{gu"ﬁ}—u‘l*—";~
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4 By the Priduct Rue, g(x) = vire* = 2% 4 g'(x) = 2V3(e?) 4 &7 {’ _'”} g e (22 1),

L= {4+u-’}|:2] (2(2) _ 8+u? -4 Bt
1 4+¢: AL {1422 (A+88) {44
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Moy =

e, m  E——
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18, 2 — o w o) = W™ ot e = 2 f= B r{_ur“"‘ e %ﬂ'ln} = 27 b few" e (I +3)
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2. Letw=g{z) = 22" + Sand y = flu) = v’. ﬂnn%-%E = (4u®)(B2®) = 242%(2¢* + 5)°.
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