15, flx) = ¥ — 6x* +12x
Sx) = 3x* —12x + 12
£(x) = 6(x — 2) = 0 when x = 2.
Concave upward: (2, =)
Concave downward: (—=, 2)
Point of inflection: (2, 8)
16. f(x) = —x’ + 6x° =5
Sx) = =327 +12x
£(x) = —6x + 12 = —6(x — 2) = 0 whenx = 2.
Concave upward: (-, 2)
Concave downward: (2, =)

Point of inflection: (2, 11)

=Lyt 4247

) =3
x} = 2x* + 6x?
)=6

X'+ 12x = 6x(x + 2)

Concave upward: (-, =2), (0, =)
Concave downward: (-2, 0)
Points of inflection: (-2, —8) and (0, 0)
18. f(x)=4-x -3
fx)=-1-12x
f(x) = =36x" = 0 whenx = 0.
Concave downward: {—mﬁ -:c-}

No points of inflection



20.

)
£ = 3= 4 [+ (-4 = (v - 9 (ax - 9)
F7(x) = (s = D[20x = 4)] + 4w = 4)° = 4x = A)20x = 1) + (x - 4)] = 4x - 4)3x - 6)
F(x) = 12(x - 4)(x - 2) = Owhen x = 2, 4.
Intervals: - < x < 2 2<x<4d 4 < x < w
Signof f"(x): | f"(x) >0 f(x) <0 f(x) >0

Conclusion:

Concave upward

Concave downward

Concave upward

Concave upward: (—o0, 2), (4, =)

Concave downward: (2, 4)

Points of inflection: (2, -16), (4, 0)

S = (x =2 (x - 1)

£(x) = (x = 2)(4x - )

f"(x) = 6(x - 2)(2x - 3)

f”[_t} = 0when x = % 2.
Intervals: —w*:x*:% %«:x«:z 2sx < m
Signof /: | /=0 <0 J" =0
Conclusion: | Concave upward | Concave downward | Concave upward

Concave upward: [—GJ., %} (2, -::cu}

Concave downward: [%, EJ

Points of inflection: (g

16

_L} (2. 0)

12(x — 4)(x - 2)



21, f(x) = x~/x + 3, Domain: [-3, =)
o= L9 - - 222
L6+ 3 = 3(x 4 2)(x + 3}“”3

' x -
S [ } 4{1 + 3]
3 4
= {x—-I-JL = 0 whenx = -4,
4x + 3)
x = —4 is not in the domain. /" is not continuous at
x=-3
Interval: —J<x<w

Signof f": | " =0

Conclusion: | Concave upward

Concave upward: (-3, =)

There are no points of inflection.

22. f(x) = x9 — x, Domain: x < 9
) 3(6 - x)

X) = ——=
f{ } 2409 - x

3(x - 12)

£ = =

0= o

12 is not in the domain. " is not continuous at

x =9

= 0 whenx = 12,

Interval: -0 < x <9

Signof ™ | <0

Conclusion: | Concave downward

Concave downward: (—=, 9)

MNo point of inflection



23. flx) = 5 T
~8x
flx) = ﬂ_, 2
(.r‘ + 1]
8(3x% — 1)
/(x) = ————=
[x‘ + 1]

%

f(x) = 0forx = +

Intervals: —0 = X E —— - e -

S IS
3 3

Signof /" | /" =10 J" =0 =0

Conclusion: | Concave upward Concave downward | Concave upward

J3) (A3
Concave upward: | —o0, _T N T, o0

Concave downward: [—é %]

5

. . . 3
Points of inflection: [—%, 3] and [T, 3

x+3 .
= ——, Domain: x = 0

4. f(x) = 7

oy X —3
/ {I} T
w27 g _
! {l} = 0 whenx =9
Intervals: 0D<x <9 9 <y <m
Signof f™: | f" >0 =0

Conclusion: | Concave upward | Concave downward

Concave upward: (0, 9)
Concave downward: (9, «)

Points of inflection: (9, 4)



