Sewart Calculus 5e 053439339X;4. Applications of Differentiation; 4.2 The Mean Value Theorem

2. f(x):x3—3x2+2x+5, [0,2]. f iscontinuous on [0,2] and differentiable on (0,2) . Also,
6+436-24 1
F(0)=5=1(2).f '()=06 3¢ 6c+2=045 = 6324 33, bothin (0,2)
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gb; The equation of the secant lineis y- 5— (x DHey=- 5 X5
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©  f=xtaix= f =1-41C .
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So f '(0)= 5= =8= c=242 , and f(c)=2y2+ ﬁ =32 . Thus, an equation of the tangent
. 1 1
lineisy-3y2=7 (X—Zﬁ)@yzéxﬂﬁ .
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11. f(x):3x2+2x+5 , [-1,1].f iscontinuous on [-1,1] and differentiable on (-1,1) since polynomials

f(b)-f f()-f(-1) 106
are continuous and differentiable on R. f /(c):L(a) &6c+2= (1) K ): =2&60=0<
ba 1(1) 2
c=0, whichisin (-1,1).
f f
14. f(x)— , [1,4].f iscontinuous on [1,4] and differentiableon (1,4) . f ( C)= (B)- a(a)
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2 -3 3 (c+2P=180 = 2432, 2432~ 224 isin (14)
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Sewart Calculus 5e 053439339X;4. Applications of Differentiation; 4.2 The Mean Value Theorem

17. Let f(x):1+2x+x3+4x5 . Then f(-1)=-6<0 and f(0)=1>0. Since f isapolynomial, itis
continuous, so the Intermediate Vaue Theorem says that there is a number ¢ between -1 and O such
that f(c)=0. Thus, the given equation has areal root. Suppose the equation has distinct real roots a
and b with a<b. Then f(a)=f(b)=0 . Since f isapolynomid, it is differentiable on (a,b) and

. . : /
continuous on [a,b]. By Rolle's Theorem, thereisanumber r in (a,b) suchthat f '(r)=0. But

/ 2 4 / . . .
f (x)=2+3x +20x > 2 for al x, so f (x) can never be 0. This contradiction shows that the equation
can't have two distinct real roots. Hence, it has exactly one real root.




