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Math 211
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X2

= —seclfsex) tanh(secx)(secxtanx)

= 2(—1)(e5** + e75¢%) 2 (eS**secxtanx + € °%(—secxtanx))

. Use the first derivative test to find the local extremef(x) = —x3 +3x? -2

Bogacki

. Determine the

intervals where the function is increasing and the intervals where it is decreasing.

f/(x) = -3x? +6x = —3x(x - 2) .

Critical points: x=0, x=2. No singular points.

X 0 2
f/(x) - 0 + 0 -
f(X) \ min /v max \

Local minimumf(0) = -2.
Local maximum: f(2) = 2.

The function is increasing on the interval (0, 2).

The function is decreasing on the inten(—co, 0) and(2, )



3. Use the second derivative test to find the local extren f(x) = 8x3 — 2x* . Determine the
intervals where the function is concave up and intervals where it is concave down. Find the
points of inflection.

f/(X) = 24x% — 8x® = 8x2(3—x) . Critical points: x=0, x=3.
f7(X) = 48x — 24x? = 24x(2 - X) .

Apply the second derivative test at each critical point:
f/(0) =0 - test fails

f7(3) ==72<0 - local maximum

X 0 2
(%) - 0 + 0 ]

f(X) point of point of
m inflection \—/ inflection m

f is concave upwards on the interval (0,2)
f is concave downwards on the interv(—o, 0) and(2, «)
Points of inflection: (0, 0) and (2, 32).

3 2
4. Find all the vertical, horizontal, and/or slant asymptotey = %
Vertical asymptotesan occur at the x values outside the domain, i.e., x= -1 and x=1.

X3 +2x2 X3 +2x2 _

m === im == =-o 0 x =-11is a vertical asymptote
x--1- x2-1 xo-1+ x2-1

xS+ 2x2 xS+ 2x2 - :

lim =——=* = -0 lim =——=" =0 [ x=11is a vertical asymptote
x-1- x—=1 x-1* xc—1

Horizontal asymptote

3 2 3/y2 22
lim XX fjy XX XX lim X =-c [0 no horiz. asymptote on the left
xoo x2—1  xeme x2x2-1/x2 xe= ]
X34+ 2x% _ o X3IXZ 4 2X3IXE X

Im=—==lIm=~—/——~""-=lIm< = 0 no horiz. asymptote on the right
Xoo x2—1  Xow x2[x2—1/x2  x=wl ymp g

Slant asymptote
Rational function where degree in the numerator exceeds the degree in the denomator by
0 has a slant asymptote
. L X3 +2%2
Polynomial division=——=— =x+2+ =
xc-1 Xe =

X+21 U slant asymptote:y =x + 2




5. Make use of domain, asymptotes, intercepts, relative extrema and points of inflection to obtain
an accurate graph of
2-4x+4

f X) = X—

) Xx—4
® Domain: all real numbers excex=4
= Vertical asymptotex =4 Iin} f(x) = —c Iin} f(X) =0

X4~ X 4%

x2  4x , 4

= Horizontal asymptotes: none Jim f(x) = lim X>*=co lim_f(x) =~
= )

1%

2 _
= Slant (oblique) asymptotey=x , sirfX—X*+4_y, 4

x—4 Xx—4
2 _
= x-intercepts: Solvinq%“)il+4 =0 wehax?-4x+4=(x-2)2  obtainx=2
® y-interceptsf(0)=-1 0O y=-1.
(2x=A)(x=4) = (x* = 4x+4)(1) _ 2x? —8x—4x+16—-x*+4x—4 _ x> = 8x+12

"= (=) (x-)? -4
f/(x) = % Critical valuesx=2,x=6
. /(x) = (2x—8)(x—4)? - (x? = 8x +12)(2)(x - 4)(1)
(x-4)*
_ (X=X -8 Bx+32-2+16x-24) _ _ 8 No inflection points.
(x=4)* (x-4)3
X 2 4 6
f/(X) + 0 - undefined - 0 +
f7(X) - - - undefined + + +
f(X) ' max ™ |undefined \_ min _/
0 8




6. Evaluate and simplify
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. . . In(1+x) oo . T

InL = lim In(1+x)¥* = lim 71(|n(1+x): lim % = lim &=1
x-0* X- 0% X—0* I'Hopital x_0+ 1
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