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Problem 4
. cos(0+h)—cos(0 . cos(h)—1
o ) S cosilymo = limy_p SO | contt-1
~, cos(0.01)—1 _, ~, c0s(0.001)—1 _,

o b) v (0001 o 105 or ~ €001 o 0005 — 0
21.2
Problem 1
d _ d /sinzy\ _ coszcosz—sinz(—sinxz) _ 1 2
Etanx_ E(cosz)_ (cosx)? = CosZg T Sectr
Problem 2
a _ d(_ 1 y_ coszO0—1(—sin®) _ sinz _ _1 sinax
dz SeCT = dw(cos:p) - (cos x)? T cos?z T coszx cosT

21.3 - first assignment

Problem 7
The tangent line approximation to f(z) = sin(z) is y = z. f'(z) = cosz,
f"(z) = —sinz. f"is positive to the left of zero and negative to the right of zero,
hence f is concave up to the left of zero and concave down to the right of zero.
Actual Approximation Approximation relation to actual
a) sin 0.2 =0.198 ~ 0.2 too large
b) sin 0.1 =0.0998 ~0.1 too large
¢) sin 0.01 =0.00999 ~ 0.01 too large
d) sin (-0.01) =-0.0998 =~ —0.1 too small
Problem 8
tanf = 55 =
do_ 1 dz
sec? 0% = 59t =

40 _ o2 gl dr
ar = cos” 05557 = . )
do — 900 _1_( g6lt) ~ — rad
dt |$:5O 3400 BOft( 46 sec) ~ —.4059 sec

Problem 15

o = tanf =

y=0.5tanf =

% = 0.5sec? 9‘;—?

At the instant the window is one kilometer from the light
cosf = % =sec? =4 =

du — 0.5(4)[6(27)] = 247 ~ 75.4Lm

dt min




Problem 18

At t = 2 the wheel will have completed 14 revolutions so the point will be back
on the positive x axis. Movment is vertical so the horizontal component to the
velocity will be zero.

Problem 23
2?2 =224 y =
szz = 23;‘19“ + 2y

We know that flf = -5t and d“ =10L so

a) When z = 200 and y = 100,z = 100v/5 hence 100v5% = 200(—5) +
100(10) = 0, thus the distance between them is neither increasin or decreasing.

dy _ dx
b) tan&— = sec de =L Vi o

T
T
d0 = 7(“ y‘“ COS2 0.

200
At that mbtantcos.@ = To0vE’ thus

do _ 200(10)7100(75)( 2 )2 _ 2500x4 __ 5 md

dt — 2002 V57 T 40000x5 — 100 s

21.3 - Second Assignment
Problem 1

e a) f'(z) = 1+ 2cosz = 0 <= cosx = —% ==z = %W‘f‘k@ﬂ or
x = 37+ k(2m)

e b) decreasing on [377 + 2k7r 37T + 2k
increasing on [—2m + 2k, 2 7T + 2k

e ¢) local maxima at 577 + 2k and local minima at %77 + 2km.
e d) no global max or min as keeps on climbing

e ¢) f"(x) = —2sinz = 0 for x = kx. Finding the zeros shows us that f is
concave up on [(2n — 1)7, 2n7] and concave down on [2nm, (2n + 1)7]

Problem 3

f'(x) = —sinz + V3cosz =0 <= tanz = V3
Sa-gk

Problem 5

/() = —2sin2z 4 2sinx = —4sinx cosz + 2sinx =
2sinz(—2cosz +1) = 0 <= sinz =0 or cosz = §

:>x—07r2777§,5?”



Problem 6

fl=e"sinx + e* cosx = e*(sinx + cosx) = 0 <=

tanx:—lﬁx:%ﬂ,%ﬂ
21.4

Problem 21.4
Problem 1

y =3sec’z — 411 4 2?

Problem 2

(@) = 35 7ap25e % = e
Problem 3

y =coszsin 'z +sinx 11_12

Problem 4

1 _ 1
1+2? 7 2(1+4a2)Vtan-lax

W=

y = (tan™! x))% =y = %(tan_1 x)”

Problem 5

y' = (1)tan"tz + xﬁ =tan"lz + e

Question 6

1 p_1_ 1 es !
e

_ 1 -1 x _ T __
y=ctan e’ =y = 726 — 117

21.3 - Third Assignment
Problem 2

e a) cosx has period 2m,sin 2z has period , so it also repeats in 27, so f
has period 2.

e b) f/(x) =sinx + cos2x = sinz + 1 — 2sin z = (1 + 2sinz)(1 — sinz) =
_ o Tr lln
97.¢:>$_.276’ 6, TTo. . . 117 -
3 Is a stationary point, 4% is a global maximum point and == is a global

minimum point.



Problem 10

y = tanz = y = sec’z = y" = 2secx(secwtanz) = 2L Around z =
wk,sinx changes sign while cosz doesn’t change sign so y™ changes sign at
x = wk, thus tanz has inflection points at © = wk. (Note tanz has vertical

asymptotes at v = § + 7k.)

Problem 12

o a) 2(f) = % sin(20) = 2/(0) = Lsin(20)2 =0 == =T

_ ”g in(2(x _ ”g
Tmaz = 9 Sln( (Z)) g
100mi _ 100mi 5280ft 100m _ 1hr . 44.7m L (army
o b) St = S 308t 3600see  see = Tmaz N —ggoge— ~ 204m.

This is not very realistic as wind resistance is not taken into account.

Problem 14

V =8(2+ x)h =8(2 + sinf) cos b

V'8[cos f(cos 0) + (2 + sin 0)(— sin )] = 8[—2sin?§ — 2sinf + 1]

V=0 <= sinf = @ = %g = 0 = 0.3747. The negative solution is
unrealistic.



