Stewart Calculus ET 5e 0534393217, 3. Differentiation Rules; 3.11 Linear Approximations and Differentials
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43. (a) For a sphere of radius » , the circumference is C=277 and the surface area is S=47r |, so
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r=C/(21)= 5=471(C/2m) =C /= dS=(2/7)C'dC . When C=84 and dC=0.5 , dS=— (84)(0.5= — ,
. . 84 2 i dS  84/m 1
so the maximum error 1s about — ~27 cm . Relative ertor & — = =—=~0.012
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(b) V:,-J, =R ( e ) :(—’ :»dV:Lz C dC . When C=84 and dC=0.5 ,
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dV= Lz (84) (0.5)= Lgél , s0 the maximum error is about %1 22179 cm . The relative error is
27 T T
dv 1764z~ 1

approximately ? =
(84) /(67 )

Stewart Caleulus ET 3e 03343932174, Applications of Differentiation; 4.1 Maximum and Minimum Values
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2x+3if 2x43>0 / 2oifxeg
37. g(x)=|2x+3|= { “(2x43) if i3 & (x)= B 3 £ (x) 1s never 0 , but
-2 1f x<-¢
2
3 3. .
Y5 805 s the only critical number.
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38.glx)=x « =g (x)—3x +3x —Sx (x+2)= e
X

/ / . . . . . .- .
g (-2)=0 and g (0) does not exist, but 0 is not in the domain of ¢ , so the only critical number is -2 .

Stewart Caleulus ET 5e 05343032174, Applications of Differentiation; 4.2 The Mean Value Theorem

4
20. f(x)=x +4x+tc . Suppose that f(x)=0 has three distinct real roots a , b , d where a<<b<id . Then
fla)y=f(b)=f(d)=0 . By Rolle’s Theorem there are numbers ¢ | and ¢, with a<c I*Zb and b<c¢_<d and

/ Iy / .
0=f (c 1)= f (Cz ) , 50 f (x)=0 must have at least two real solutions. However
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0=f (x)=dx +4=4 (x +1)=4 (x+1) (x fx+l) has as its only real solution x=-1 . Thus, f(x) can have
at most two real roots.



