21.1 Investigating the Derivative of sin x Graphically, Numerically, and Using Physical Intuition

— 1. 13=0.0470, sl =0,0005, 0.1{?% | |

: -0.2 28 3 % 327 34
-2 fr(ﬂ_) ~ sm(7r+000(())(())(3—sm(7r) ~ 1 000

<3.@ x 1.998 1.999 2.000 2.001 2.002

Sfx) 0.910128 0.909713 0.909297 0.908881 ~ 0.908463

(b) £'(1.999) = LERSCII) = 0 415, or LALLP) ~ 0 416, average is — 0.4155

f1(2) = LUZ0LD = _ 416, or LEXSD = _( 416, they agreeat —0.416
£(2.001) = LEJCXD = _0.416, or LEXLCHD ~ 0418, averageis ~0.417

2.002-2.001

© ") = LU599)-'2) (119;99; { @) =~ 0.5, or LEXS@) ~ (22033 { @ ~ _1, so averaging ")~ -0.75
Makes one curious what the results would be if used more digits of accuracy in the calculations.
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~3.(@) y=5cosx y' =-5sinx y"=~5cosx

_—

(b) y = —3sin(2x) ¥ =-3cos(2x)2 = -6cos(2x) ¥" = 6sin(2x)2 = 12sin(2x)

() y=.5tanx y' =.5sec’ x " =.5(2sec x(sec x tan x)) = sec’ x tan x

(@) y=2sinxcosx; ' =2(cos’x-sin’x); " =2(2cosx(~sinx)— 2sin xcos x) = ~8sin x cos x
OR equivalently y =sin(2x); y'=2cos(2x); " =—4sin(2x)

- 6. (a) £sin(u(x)) = cos(u(x)) £ (u(x)) = cos(u(x))u'(x)
(b) & cos(u(x)) = —sin(u(x)) L (u(x)) = —sin(u(x))u’'(x)

(¢) Zu(x)sinx =u’'(x)sin x + u(x)cos x

8. &sin(x’ +1n3x) = cos(x* +1n3x)[3x* + L (3)] = cos(x® +In3x)(3x2 +1

] = % [sin(cos 2x)]7 = —3[sin(cos 2x)]* (cos(cos 2x)(—sin 2x)(2)) = Ssniycosleostn)

sin? (cos2x)

—10. 4]

&

- | Yy . —2si1 A
# 12 42 cosG01 )= 4D costI Fsin 0 = 22 T

=14. sin(xy)+y = ycoéx = cos(xy)[(l)y+x%]+% =%

= & €08 X+ y(—sinx)
= y cos(xy) + xcos(xy) 2 b == Y cosx — ~ysinx

= 2(x cos(xy)—cosx +1)=—y cos(xy) ~ ysinx = & = reos)sysina

€os x—xcos(xy)-1




