21.3 Applications
~1.(a) f'(x)=1+2cosx=0<:>cosx=—%<:>x=§7z+k(2ﬂ) or x=47+k(2r)
(b) +

- 9 + 0 - + decreasing on [27 + 2k, 37 +2kr)
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z increasing on [- 27 + 2kx, 27 + 2kx]

(c) local maxima at 27 +2kz and local minima at 7+ 2k

(d) no global max or min as keeps on climbing 1)
, 10 —~
(€) f(x)=-2sinx=0 for x = kr . /‘\/
L0+ 0 - 0+0 . _'-10_/5;_'\_,0 5% 10
A| T = g 1 ) /--.,__,—’ -10.
T 2r 37  4rx therefore f is concave up on

[(2n-1)7, 2nx] and concave down on [2nz, 2n+1)r)

~5. f(x)=-2sin2x + 2sinx = —4sinxcosx + 2sin x , /\
=2sinx(-2cosx+1) =0 <> sinx=0o0r cosx =1 / \
= x=0,7,27, %,%Z ) e Y@P'
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8. tanf = £ = sec? GdG_Ez’;:; "
a=cos’O5% = & w50 = 05 07 (~46 %) ~ =0.4059 ¢ NG,
(when x =50, z* =900+ 2500 = 3400 so cos’d = T
. N S
~12.(a) x(@) = %"sin(20) = x’(0) = v?"cos(20) 2=0=cosO)=0=0==%
Xom = Lsin(2(%)) =2

m/ \2
®) 100mi _ 100mi 5280 100m 1hr _ 44.7m =y = (44.77,) ~ 204m .
hr hr  mi 328f13600sec  sec 9.8m .
(= 669 ft which is not very realistic as wind resistance is not taken into account.)

“—~14. V =8(2+ x)h = 8(2 +sin &) cosH \ Ay “’__
V' = 8[cos@(cos @) + (2 + sin B)(—sin 8)] = §[—2sin’ § — 2sin 6 + 1] 2 *
V'=0 < sinf = E_“ﬂ = ‘—*—_—{3— = 0=0.3747rad = 21.47° (negative sin is unrealistic)

- 23. 22=x2+y2:2z 2x +2yd, with £ =-52L and dy_losfc ‘

(a) When x =200 and y =100, z =1004/5 hence 100\/5%, =200(-5)+100(10) =0,
thus the distance between them is neither increasing or decreasing.

L & _ b
®) tanb=2 = sec?gae=Za Va a0 TaVa o020
X X X
At that instant cosH=—2—QQ——, thus
100J§

do _

“ (200)?

200(10)~100(=5)( 2 2500 4 _ 5 rad .
J5) 400005 100 sec ‘




