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>0 x¥< afta<0ifx>caf<0ifx<c/fixt<0ifx>c
x) > gifx<cflx>0 fx>af1a>0ifx<eaffxi<0ifx>c
x> 0if v < afa<0ifx>af1a>0ifx<afMa>0ifx>c
f(-""o fx<af1a>0ifx>c fflx)> Oif x<c ffxi<0ifx>¢
fi0= 0 ey =0 fMa>0ifx<e ffaa<0 ifx>c¢
[l = 0. />0 x<c fa>0ifx>c
i =0r10=0 f>0ifx<ca ffla>0ifx>¢
lf(() =0 o< 0ifx<c Mx)y>0if x> ¢
'/-.m =0 ftey= -1 flo<0ifx<e ffa>0ifx>c¢
1= 0. 110 = Lifo>0ifx<aflo<0ifx>c
fic does not exist: fl>0ifx <c fx)>0 ifx>c¢
fic) does not exist: f“(c) does not exist: f(x) <0 fx<cafi>0ix>c

pm [0 =~ X lim f1)=0fx)>0if x<c: fl)<0ifx>c
jm [0 = +x: lim flx)= —x; fx)>0if x<c fx)>0if x>¢

-
P x=c

Draw a sketch of the graph of a functi.on f for which f(x), f'(x), and f"(x) exist and are positive for all x.
Dav 2 skellch of the grapb of a fqncuon f for which f(x). f'(x), and f"(x) exist and are negative for all x.
o fix) = <. show that 0is a critical number of f but that f(0) is not a relative extremum. Is the origin a point of
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ficr= o x“-T- fixy= +x; lim f(x) =+ x: fl@=01>0ifx<d; flx)<0if x>d

x4

jr = 0: ,h-T fixy=—x: ,lLT. fly= -2 fley=0 <0 x <d ffx)>0if x>d
fie) does not exist. j'(d') ==L d) =0 =0 >0 x<c fx)< Oifc<x<d fly>0ifx>d

ri= o ,"qd} = -1 f’(d) = 0: f'(e) does not exist: f(x) < 0if x < d. [x)>0ifd<x< e ]"’('r) <0 if.'c >¢

fie) = 0: /'td) does n'ot exist: (@) =0: fe)=0; f'x)<0if x<d: ["(x) <0 fd<x<e ffx) > 0if x > e

[l = 0: f7tcy =0 f(d) does not exist: fe) = 0: [ <0if x<c [Mx)>0if c<x<d f)>0if ~< >d

guppose that 1\, Jand _%’,V 3 are critical numbers of a function / and that f”(x) = x{ix* + 1 ]. Ateach o-f these numbe
.o.emine if / has a relative extremum. and if so. whether it is a relative maximum ;)r a rel:;;ive minimum -

In Exercises 31 through 42, draw a portion of the graph of a function f through the points (c, fic)), (d. f1d)), and (e. flenu®
given conditions are satisfied. Also draw a segment of the tangent line at each of these points, if there is a tangent
Assume that ¢ < d < e and f is continuous on some open interval containing ¢, d, and e.

3. flo=0fid)=1/1ud)= 0. f(e) = 0. f(x)>0 ifx<d f1x1<0ifx>d

32 fla=0d=-1 )= 0 fley=0 [ (x)<0if x < d fMa>0ifx>d

33 =0 d=~ 1 f"dy=0: fley =0 ["le) = 0 fx) < 0if x < & f(x)> Difd<x<e fflx<0ifx>e¢

4. S=0rid =1 dy=0: [ley=0. [le) = 0 fx1>0ifx<d fMa<0ifd<x<e fxy>0ifx>e

38 fla=0 [ 10=0 rdy= =L f1dy=0 ey =0: f"(x)>0 fx<af1<0ifc<cx< d x>0l x> d

3. [l =0 1"lc)= o fdy= L ffd) = 0 f’(e) =0 [ <0ifx<c x> 0ifc<x< d fixy<0if x> d




