c. Fy=x", thény’—n'f" SR

d. See solution to Problem 35 mn Problem Set
3-4,

¢. See the proof in Section 3-4.
& i

f. = is ronounce'd “doy,"dx”
ax P »ex

gt—(y) is pronounced “d, d x, of y.”

Bolh mean the denvauve of y with respect to x.

g i f(x)=7x9’5=>f(x)=—.5—x "

EE
ii. g(x)= 7x ——6——x+7=> ‘

| #(x) =287 —-é‘- -1

i A =7 = W' () =0

B £1(32) = £(32)*% = 201.6 exactly. The

numerical detivative is equal to or very close
to 201.6.

v=ﬂ=-003t2+181 25

_-a=~‘ll+-—006r+183 o
dt

% @ a(15) = ~0.06(15) + 1.8 = - 0. 9 (km/s)/s

: consomtcs a proof. Au must be nonzero
 throughout the interval.

¥(15y=-0. 03(152) +1 8(15) - 25
=475 km/s £ i
The spaceship is slowing. down atr='15
because the velocity and the acceleratlon
have opposite signs. : :

fii. v==0.032% 18 ~25=0
- By using the’ quadrat;c formula or the
solvér feature of your grapher
+='21.835... or't =38.164..
The spaceship is stopped at about 21.8
and 38.2 seconds.
iv. y=—0.01£ + 0.9~ 25+ 250 =0
By using TRACE or the solver feature of
' your grapher, ¢ = 50.
v(SG) ==10

i P 4 Because. the spaceshlp is moving at
Mo ; 10 kti/s Whet it réaches the sutface, it is
" a crash iandmg'
AN R6. a.
X ~ 4 N
# I f v _ B
/ s . s W denvatlve oosino.
N \‘\I I-f’l '/{l\, ,0(
‘w" 7/ AN Y \/ .
‘,Wh%“é?\) V= — or X' @) - v
- i‘i or V(D) a= fi{c_ or x”(1) b. The graph of the derivative is the same as the
dt dr? sine graph | but inverted in the y-direction.
d>y o . © - Thus, (cosx)"=—sinx is confirmed.
b. 3 means the second derivative of v with c. —sin1 = —0.841470984. .
Iespect 0%, Q»«_f ?;:mericol deri-ygﬁlve - ~0.841470984...
=10x" = y' = 40x° = y” jl20x2 , d C"E'; two ,éreﬁ‘::y;? o5’
c. f *)=12x> = f(x)=3x*+ C' f(i“j 15 ompostte el ;:m
the antiderivative, or the indefinite integral, fx) = —2x sin (=) '
-Off(x) : R7. a ﬂ._ ﬂ du
e slope of y= f(x)is ‘detérmined by the dx. . _d“___ dx
~value of f'(x). So the.slope of y= f(x) at . fx) = g(h(x)) = f'(x) = g'(h(x}) - h'(x)
x=1lis fi)=~1 atx=15isf" (5) 3, and ifi. The derivative of a composite function is
at x=-1is f'(-1)=0. the derivative of the outside function with
\ " W respect to the inside function tifnes the
[ LRty derivative of the inside .functi_on with
\ P A A ., Tespect to x. NETRVE
; \ e , b. Seethe denvat:lon in the text Tlns denvatlon
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3N [y
~ &/
d Y. % Chapter Test
. y A E
A y # ?‘;i: . TL. See the definition of derivative in Seétion 3-2
3 /yﬂ. % 7 or 3-4.
’)‘3 o %:%. ’\ar"“* T2. Prove that if f(x) = 3x*, then f* (x) = 124>,
o “,

Vz o i a4
‘5_) f(x)=lli%f(x+h]z f(x)zlll]l?,(x-f-h) 3x

y=e"istheinverseof y,=Inx, soy, is a "i

reflection of y, across the line y =x. 3\ Y A0 h
o I . 3x* #12x°h+18x7R% +12x8% 4 31* — 3x*
Concept Problems v = ,{‘_‘}3 7
Cl. a f(x) =x, g(x) = +°. So h(x). ﬂx) g(x) =x' =1lim (12x° +18x°h +12xh% +3k%) =127,
ey .
b. h’(x) = lﬁxls ’ Q.E.D.
cf (J‘? - 72, gy = 92", Sof’ @) g’ = T3. K you zoom in on the point where x = 3, the
63x™ = h'(x). ‘ graph appears to get closer and closer to the
d Fx)=Ff(x) gx)+f(x) gx)= tangent line. The name of this property is Jocal
Tx® - 2%+ x7 - 9P = 16x!5 linearity.
C2. a fx) =X=S02% f(0) has the form 0/0,
sin x
which is indeterminate. fis discontinuzous at
x = 0 because f(0) does not exist.
b. By graph (below) or by TABIE, f(x) seems to
approach ~1 as x approaches zero. Define £(0)
to be —1.
BT t'ro;)"_.- : . : o
5 P\ st : : T4. Amos substituted before differentiating instead
A : 5 X : : of after. Correct solution is f(x) = 7x =
? T FR=T=7 ="
] ; S T5. f(x) = (Tx + 3)% = f' (x) = 105(7x +3)1
i /\ AN _ T6. g(x) = cos (x5)=>g’(x)=—-5x“ sin x°
¢. Conjecture; The function is differentiable at 7. —[ln (sinx)]= g CEE cotx -
x = 0. The derivative should equal zero o o
because the graph is horizontal at x = 0. T8. y=3"=y = 3)3 ‘ (6) = 6(In 3)3%
- T9. = cos (sin’ 7x) =
& £70) 2 m LB =F© fW=cosin’ =
=0 x=0 F(x)=—sin (sin’ 7x) - 5 sin* 7x - cos 7x - 7
x-sin2x | =35 sin (sin® 7x) sin® 7x cos Tx
sin x b
B I TI0. y= 606 -x+ 2=y’ =40x " -1
x-s8in2x+sinx d 2
= lim 2o T x y d’y .
=i TIL y=e* === =9¢" =~ =81"
Using 7ABLE for numerator, denominator, and Ti2. y* ~ 0.6 (Function is y=-3 + 1.5, for which
quotient shows that the numerator goes to ) )tj’he nm.:neric al derivati\}: eis0 608i ! )
zero faster than the denominator. For instance, ) e
if x= 0.001, Ti3, y=3+ 5x° '€
- ) = 5(~1.6)x"26 = —8x26
quotient = 11006:-: X107 _ 5 0746 Vi) =561.6)x *
9.999...x10 o afx) =—8(-2.6)x*¢ = 20.8x%
Thus, the limit app ears to be zero. (The limit Acceleration is the second derivative of the
can be found algebraically to equal zero by displacerment function
7 "Hospital’s rule after students have studied P '
F ] Section 6-5.) T14. f(x) = 7™ = f(x) = 327
Caleulus Solutions Manual Problem Set3-10 49
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T15. f(x) =5 sin x and f(0) = 13

fly=~5cosx+C

B=-5c0s0+C=C=18

Jx)=-5cosx+ 18

T16. f(x}=cos 3x = f (x) = -3 sin 3x
f(5) =-3 sin 15 = =1.95086...
Decreasing at 1.95... y-units per x-unit.

T17. f(x)= S0X
X

r
Lt

\ ﬂ;‘ﬁikﬂ.‘& )

‘ a@je:f ‘

L

As x approaches zero, f(x) approaches 1.I
The squeeze theorem states:

M) gx)<h(x)forallxina neighborhood of ¢,
(2) lim g(x) = limA(x) = L, and'(3) fis a
X X

function for which g(x) < f(x) < h(x) for all x in
that neighborhood of ¢, then Jimi Jx)=1L,
X—=c

T18.
5" -1
h 7
—0.0003 1.6090...
-0.0002 1.6091...
~0.0001 1.6093...
0 ‘ undefined
0.0001 1.6095...
0.0002 1.6097. ..
0.0003 1.6098...
In 5=1.6094... . The table shows that
h —
fim> L —1ns,
0 h

50 Problem Set 3-10

T20.

T21.

T22.

T23.

T19.

Progf:

d o 55 -
—(5")=lim=————— Definition of derivative.
dx h—0 h

5" -1

R =5*lim——  Factor oat 5*.

‘&M“-“_‘_M h—)q N h

=5rn5)  Bvaluate."
V() = 251(1 ~ 088"
alf) = 251[~ In(0.88)] 0.88" = -25 1(In 0.88)0.88¢
a(10) =-251(1n 0.88)(0.88)(10) = 8.9360...
Numerical derivative gives 8.9360.. . as well.
If the velocity and the acceleration have opposite
signs for a particular value of ¢, then thie object is
slowing down at that time.
a. () =1 +3 = a(f) = 1,5

25

b. d(f)=| — |+3t+C
o~{5)

d(1) =20

125 .
— 31+ C=20
25

34+C=20
C=16.6 _
o d(f) = 0427 + 3t + 16.6
c. d(9)—d(1)=120.8
This represents the displacement between the
first and ninth seconds.

2z
. c(f)=300+2cos—1t=
a. c(f) + cns365

)= in 27,
T 365 365

, 4z . (2nm
b. ¢'(273)= —%sm(g -273)
=0.03442... ppm/day
0.03442... 1 _
1,000,000 24-60-60
2390.6627... , which is approximately 2390
tons per second!
Answers will vary.

c. Rateis (6x10%).
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