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4. Provide an example of each of the following.
(a) An eguation of a function f such that f has a critical number at = = 0, but f does not have a

local maximum or local minimum at = = 0.
flo) =3
Since f'(x) = 3x? has a zero at x = 0 (and thus a critical point) and also,
the derivitive is postive (and the function increasing) both before and after x =0
indicating the function is not at a local minimum or maximum at x = 0.
(b) An eguation of a function g such that ¢”(0) = 0, but g does not have an inflection point at = 0.
flx) = x*
Since f"(x) = 12x? has a zero at x = 0 and also since

the second derivitive is postive (and the function concave up) both before and after x = 0,

it indicates the function does not have an inflection point at x = 0.
5. Find the critical numbers for each of the following functions.

(a) f(t) = 2{3_‘+ 3t2 + 6t + 4
f'(t)=6t>+6t+6
0=6t>+6t+6—>0=t?+t+1- Noreal solutions: No critical numbers.
(b) a(r) = —

M +1) - "En _ 1 -t _(d-nd+n Note:r? +1 > 0 for all r € (—o, )

9= % + 1) T@2 1?2412
(1-r1+r) -
= 71 1) -0=0-rA+r)->0=1—7r or 0=1+7r - Critical numbers: r =1orr =
(¢) h(z) = z(1 — 2)
1 _1 1—x (1-x)—2Vxvx 1-3x
hM(x)==x"2(1—-x)++Vx(—-1) = —Vx = =
() =Zx2( ) +Vx(=1) NG Vx e e

1—-3x 1 . o
->0=1-3x—- x=§ is a critical number

=7

h'(0) is undefined so x = 0 is a critical number.

0

(d) fF(8) = sin?(26)

f'(8) = 2sin(26) cos(20) (2) = 4sin(28) cos(26)
0 = 45sin(260) cos(26) —» 0 = sin(260) cos(260) — 0 = sin(208) or 0 = cos(260)

Critical Points: {29 € R|20 = nz—n,n € Z} - {9 ER|O = %,n € Z}



6.5/3 9

6. Let f(z) = 21 S

-2/3_ Find all critical numbers of f and then classify each critical number as a

local minimum, local maximum, or neither. Sufficient work must be shown.

2

o= GE)
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1
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2 2x — 3

=

f'(0) is undefined so x = 0 is a critical number

0=2"3 o=2x-3 > is a critical numb
= e d = —_ - —_ —
7 X x = o is a critical number

X 0 3/2

f' + Undefined - 0 +
Behavior of Local Local

f / Maximum \ Minimum /

f(0) = 0,so f achieves a local maximum at the point (0,0)
3 : . . .3
f (E) = —3.54 50 f achieves a local minimum at approximately the point (E' —3.54)
3

7. Let f(x) = J—; + 2 — 3.

(a) Find the critical numbers of f.

flfx)=x*42x—-3=((x+3)(x—1)

0=((x+3)(x—1)> 0=x+30r0=x—1- critical numbers: x = -3,x =1

(b) List the intervals where f is increasing.

X -3 1
f'(x) + 0 - 0 +
Behavior of f _—v T ad
f is increasing on the intervals (—o, —3)and (1, )
(c) List the intervals where [ is decreasing.
f is decreasing on the interval (—3,1)

(d) Does f have any local minimums? If so, list the corresponding z-values.

f achieves a local minimum at x = 1. The value of the function at this point is f(1) = ~3

(e) Does f have any local maximums? If so, list the corresponding z-values.

f achieves a local maximum at x = —3. The value of the function at this point is f(—3) =9




Suppose f is a differentiable function such that the graph of f’ is given below. Note this is the graph

of f', NOT f.

(a) List the critical numbers of f.

f'(x) = 0 at the critical numbers x = —4,x = 1l,and x = 3
(b) Find the interval(s) where f is increasing.
f' is positive on (—4,1) and on (3, )
so f is increasing on (—4,1) and on (3, )
(c) Find the interval(s) where f is decreasing.
f'is negative on (—o,—4) and on (1,3)
so f is decreasing on (—o, —4) and on (1,3)
(d) Classify whether f has a local maximum, local minimum, or neither at each critical number.
f has a local minimum at x = —4

f has a local maximumat x = 1
3

f has a local minimum at x
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