Period 1, Dec 6, 2024

4. Each of the following statements is not always true. Explain/Show why each statement could be

false. Tip: One contradiction is enough.
a)If £'(5) =0, then there is a maximum or minimum at x = 5. /
—

b) If x = 2 is a critical point, then f ' (2) = 0. /

c) An extrema occurs at every critical point

d) If mis a local minimum and M is a local maximum of a continu
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5. (Multiple Choice) If f is a continuous, decreasi ionon [0, 10] with a criticj;oint at (4, 2)
which of the following statements must be false?

A) £(10) is an absolute minimum of f on [0,10). T rv &

B) f(4) is neither a relative maximum nor a relative minimum 77 ve

C)f(4)doesnotexust FalSe F/(p=O~ ,,.
D) f(4)=0 False FUD-g 7 > me Y bQ

'(4) <0 =7 Fatse | l
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6. Find the equation of the tangent line to the graph of y + (xy + 2)* = 0 at the point (3, -1)
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3. Sketch a function with critical number (no extrema) at x = 0 and absolute minimum at x = 3.
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dy=—x%+2x%+1over[-11]
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b) f(x) = sinx — cos® x with 0 < x < 2. u-_(D$X ’{/ Y
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c)y = Vx over [-8,8]
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Example 1: Find the two x-intercepts of f(x) = x? — 3x + 2 and

show that f’(x) = 0 at some point between the two x-intercepts.

FOw=x-3x+a= (Xx-DX-Nzo Fixy=2X-3
X=/ aud X=2 O =ax-3
+3 +3
F()=0 =/)-3+2 3-ax

F(R)=0 = -6+ @
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Example 2: Let f(x) = cos 2x. Find all values of cin the
interval [—m, ] such that f’(c) = 0.
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Far)= cesam =) /:ZX):(-SMJX)R
Ftmm)= (es 27 = |/ Ftx=-2 simax

FO7)= F(-71) “Rsinax=s
ASNX psX=0O

(°s xX=o0 Snx=o
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Student Example: Let f(x) = x* — 2x2. Find all values of ¢

in the interval [-2, 2] such that f’(c) = 0.
471
e a) -3(== 16-8=8
F13) = 89_;(;)2=/é~3’ =8

F(-2=F (3)
Flexr= 4r3-¢x = Hx (X2 ) =% (x -DCHFD =0

Yx=0 orX-1=o or X+/=0

X=o oOr X=/ or X=+
—
Example 2.1:
f(x) =x*+2on[-2,2] Firnge 3
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[(~2)= (-2) +2 = ¢42= 0
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Example 3: Given f(x) =5 — % , find all values of c in the closed
interval [1,4] such that f(c) = {0 ® 7=/ - 2.,
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Example 4: Verify that the function f(t) = t3 — 3t + 5, for
—1 <t < 1 satisfies the conditions for the Mean Value Theorem. Find

the number(s) c.

3
FG)= () =3¢-pts 27431527 C-1,2)
F)= )"-3,)+5= 1-3+5 =3 (y3)
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Feo-Faw) . 7-3 ¢4 Flr)<3 73
-l - o 5TY F'(r)=-2
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If h(x) = f(x)g(x) and h'(x) = f'(x)g(x) for all real numbers, then g(x) =
h'e) = Fioyy gew« F(x) -y (9
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