Sewart Calculus 5e 053439339X;4. Applications of Differentiation; 4.5 Summary of Curve Sketching

7. y:f(x):2x5—5x2+1 A. D=RB. y- intercept: f(0)=1 C. No symmetry D. No asymptote E.

t/(30=10x-10x=10x(C-1)=10x(x-1) (0C4x+1) , 50 f ' (X)<0 0<x<1 and f ' (x)>0 <0 or x>1.
Thus, f isincreasing on (-c0,0) and (1,00) and decreasing on (0,1).

F. Local maximum value f(0)=1 , local minimum value f(1)=—2 G. f ' '(x)=40x>-10=10(4x"-1) s0

£ =00 x=134.t (95020134 and t ' '(9<0ex<1/3[4 , <50 f isCD on (-c0,1/3[2)
3 1 9

and CU on (1/-\/71,00) IPat < —— 1 >m(0.630,0.786)
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15. y=f (x)= X;zl A. D={x|x0} =(-00,0)U(0,00) B. Noy —intercept; x —intercept: f(x)=0< x=1 C.
X
, x-1_ , . oox-1 P
Nosymmetry D. lim — =0,soy=0isaHA.lim — =000 ,s0x=0isaVA.E.
X— F o0 X2 X—0 X2
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f =X 1‘(’;‘12)' 22 X2 A ot /(500 0ex<2 and | (<04 x<0 0 2. Thus, §
X X X

isincreasing on (0,2) and decreasing on (—o0,0) and (2,00). F. No local minimum, local maximum

(1) [ (x2)]-3% _ 236X _ 2(x-3)
( 3)2 -6 4
X X X

(~00,0) and (0,3) and positiveon (3,00) , so f isCD on (-o0,0) and (0,3) and CU on (3,00). IP at
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f / /(x) IS negative on

1
value f(2)=7. G. f =
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19. y:f(x):x\f 5-x A. Thedomainis { x|5-x> 0} =(-c0,5] B. y- intercept: f(0)=0 ; x —intercepts:
f(X)=0=x=0, 5 C. No symmetry D. No asymptote

E. f'()=x % 5% 2(1)+(5x"% 1= :—ZL (5-%) [ -x+2(5-%)]=

10-3x >O<i>x<1—O o fis
Z\I&x 3

. : 10 . 10 .
increasing on (oo o ) and decreasing on ( - ,5). F. Local maximum value

3 3
f ( 1—?? ):1—; y15~4.3 ; no local minimum
1/2 1 -1/2
. 2(5-x) (—3)—(1&3x).2< 2 ) 59D (5,7 6510 3] __3x 20
(2 m)z 4(5-x) 4(5x)3/2
f ' /(x)<0 for x<5, 50 f isCD on (~o0,5). No IP
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31. y=f(X)=3sin x-si n3x A. D=RB. y- intercept: f(0)=0 ; x —intercepts: f(x)=0=-sin x(3-s n2x)=0$

sinx=0 [ sincesinzxg 1<3] = x=nr , n an integer.
C. f(-x)=—f(x) , so f isodd; the graph (shown for —27 < x< 27 ) is symmetric about the origin and

P . / 2 .2 3
periodic with period 2r. D. No asymptote E. f (X)=3cos x-3sin x cos x=3cos x(l—sm x) =3C0Ss X .

f /(x)>0<z>cos x>0& xe <2n7r—% ,2nﬂ+% ) [hence CD on theintervals (2n7, 2(n+1)7) ] for each

integer n, and f /(x)<0®

3 . .
cos x<0& Xxe <2n7r+% 2T+ —;T ) [hence CD on theintervals ((2n — 1)x, 2n7) ] for each integer

n. Thus, f isincreasing on <2n7r% ,2n7r+% ) for each integer n, and f isdecreasing on

3
<2n7r+% 2T+ —; ) for each integer n. F. f haslocal maximum values f(2n7r+% )=2 and local

3
minimum values f (2n7+ g )=-2.
/1 . . : : . : /1 .
G.f (X=9sinx coszx:—95| nx(1-s n2x):—9S| nx(1-snx)(1+sinx). f (X)<O0«<sin x>0 and

Sin X# +1exe <2n7r,2n7r+% )U <2n7r+% ,2n7r+7r> for some integer n. f / /(x)>0(:>sin x<0 and
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Sin X#£ +1&Xxe ((erl)n,(erl)n+ % )U ((2m1)n+ % ,2n7r> for someinteger n. Thus, f isCD

on the intervals <2n7r,<2n+—; ) 7r> and ( <2n+% ) 77,(2n+1)7r> for eachinteger n, and f is

1 1
CU ontheintervas ((2m1)n,<2m > ) 7r> and ( <2m§ ) 7r,2n7r> for each integer n.f has
inflection pointsat (n,0) for each integer n.

3 2
2X +X +1 A _ .
51. y=f(x)= % =2x+1+ 2—X A. D=R B. y -intercept: f(0)=1; x —intercept: f(x)=0=
X +1 X +1

3 2 2
0=2x +Xx +1=(x+1)(2x —x+1)= x=-1 C. No symmetry D. No VA

) _
lim [f(X)-(2x+1)]= lim 2—X= im 2/X2 =0, so theline y=2x+1 isaslant asymptote. E.

X— +00 X—>Eoo ¥ +] X—>*oo 1+1/X
f / (X)=2+ (X2+1) (2)-(2x)(2x) _ 2(X4+2X2+1) o 2+ax _ 2% 6 _ 2X2(X2+3)
2 2 2 .2 2 .2
(X2+1) (x2+1) (X +1) (X +1)

so f /(x)>0 if x£0. Thus, f isincreasing on (-00,0) and (0,00). Since f iscontinuousat 0, f is
increasing on R. F. No extreme values.

6.1 0= (+1)" (8% 12x) - (2x*+6x°) - 2(x+1) 22 _ ax(x+1) (1) (2+3) -2x" 6x])
[(x2+1) 2]2 (x2+1)4

( 2 )

4x\-x +3 I /) _

== AE o f *'(x)>0 for x<—y3 and 0<x<y3 , and f * (x)<0 for —3<x<0and x>y3.f isCU
X+

on (~c0,~3) and (03) , and CD on (-3 O) and (y3,00). There are three IPs: (0,1) ,
(ﬁ,gﬁﬂ) -1.73,-1.60) ,and ( 3, \/§+1> (1.73,3.60) .

H.
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