MATH 203/2 FALL 2006
ASSIGNMENTS 10, 11 (WEEKS 11, 12) SOLUTIONS

Section 4.4
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Section 4.5
3
6. v=f(x)=x(x+2) A.D=RB. y— intercept: f(0)=0 : x —intercepts: f(x)=0=x=-2,0 C. No symmetry

2. 3, 2 o 2
D. No asymptote E. f (x)=3x(x+2) +(x+2) =(x+2) [3x+(x+2) |=(x+2) (4x+2) . f (x)=0=x>- -
1 1
and f (x)<0=x<-2 or —2<x<- 5 50 f 1s increasing on (— 3

1 1
(—2. -3 ) [Hence f is decreasing on (—oo =3 ) by the analogue of Exercise 4.3.65 for

-

> and decreasing on (-co,-2) and

decreasing functions. ]



1 27
1t:b=F. Local minimum value f (— 3 )=— — . no local maximum
G.
f (x) =(x+2) (4)+(4x+2)(2)(x+2)

=2(x+2) [(x+2)(2)+4x+2]
=2(x+2)(6x+6)=12(x+1)(x+2)

f ':(x]*:iD-: —2<x<-1,s0 f isCD on (-2.-1) and CU on (-occ.-2) and (-1.00). IP at (-2.0) and
(-1,-1)
H. i
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(-1, -1) 5
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2. v=f(x)=x/ (x —9) A. D={x|x#+3}=(-00.-3)U(-3.3)U(3.00) B. x —intercept =0 . y— intercept

=£(0)=0. C. f(=x)=—f(x) . so f is odd; the curve is symmetric about the origin. D. lim —

X—=*00 x -0

=0, so

. . X : X , _ :
y=OisaHA. lim ——=c0 .lim —5—=-00.lim ——=c0.lim —5—=-00,sox=3andx=-3
x—3 X -9 x—-3 X 9 x—-3 X =9 x—-3 X =9
o (29) ) 9 L
are VA E. f (x)= - = ; <0 ( x#=+3 ) so f is decreasing on |-o0,-3) , (-3,3) ,

( .1;2—9 ) ’ : .1;2—9 )

~

( X

—9)2—(:{2+9)- 2(x*=9) (21) _2x (x%27)

( .1'2—9 ) ! (.r2—9 ) :

when —3<x<0 or x>3 , so f is CU on (-3.0) and (3.00) : CD on (-c0.-3) and (0.3) = IP at (0.0)

and (3.00 ). F. No extreme values G. f ;{x) . =()




3172 \2 (2 \23
30, v=f(x)= (.1' —1) =[‘I —1] A. D=R B. x —intercepts =1 . y —intercept 1 C. f(—x)=f(x) . so
3 213
the curve is symmetric about the y— axis. D. lim (.T_—l) =00 , no asymptote E.
X— TGO

A ¢ 2 \-13

f(x)==-x (1 —1] = f (x)=0=x>1 or-1=x<0. f (x)<0=x=-1 or O<x<1. So f is increasing on
2

(-1.0) , (1.00) and decreasing on (—00.-1) . (0.1). F. Local minimum values f(-1)=7(1)=0 , local

4 (2 13 4 1 2 43
maximum value f(0)=1 G. f (x)=; (x —1) +3 X (—E ) (x —1) (2x)

_2 (1‘2—3) (1‘2—1]_4;31:'{)-:- |1|\E so fis CU on (-0 .—\E J : [ﬁo@) and CD on (:—\E.—I:J .
(=3.44) B

2. y=f (x)=eLx—eI A. D=R B. y- intercept: f(0)=0 : x —intercepts: f(x)=0=- ¢ =¢ =e=1=1=0.C.
No symmetry D. lim e —e=0.s0 y=01saHA . NoVA.E. f '(J.')=2e_l—el=el (2@1—1) .s0 f (x)=0

X— —00

x 1 1 | 1 1
e 3 =x>In 3 =-In 2 and f (1) D= - 5 =x<In 3 so f 1s decreasing on (-DO.]II > ) and
1 1 m12) W@z £ 1\2 1 1

i11c1‘easi11g on (111 3 .oo) . F. Local minimum value f(lﬂ 3 >=e B )—e ( )=< 3 ) 571
/ v x

G. f (X)=4e -¢ =e (4@ 1) so [ (x)=0=

x 1 1 o1

e’ }4 =x>In 2 'uldf (r}< 0=x<In e

1 1
H. Thus. / 1s CD on (—oo._ln 2 ) and CU on (In - .m) . f has an IP at

4
114.. 4 —4 = 114.—16 .




Section 4.7
2. The monumbels are x+100 and x. Minimize f(x)=(x+100)x=x “£100x . i (1} =2x+100=0= x=-50.

Since f (r)— =( , there 1s an absolute minimum at x=—50. The two numbers are 50 and -50.

4. Let x>0 and let f(x)=x+1/x . We wish to minimize f(x). Now

1 _1 1 . . \ -
b (1} lI-—== = ( —1j=—2 (x+1)(x-1) , so the only critical number in (0,00 ) 1s 1
XX X

r (1) 0 for O=x<1 and f (r) -0 for x=1 , so f has an absolute minimum at x=1 . and f(1)=2.

Or: f (r)—"h’ >0 for all x>0 , so f is concave upward everywhere and the critical point (1,2) must
correspond to a local minimum for f.

2 . i
6. If the rectangle has dimensions x and y , then its area 1s xy=1000 m . so y=1000/x. The perimeter
P=_‘{+21—2 x+2000/x . We wish to minimize the function P(x)=2x+2000/x for x=0.

P (1) =2-2000/x —[2 X ) (rL—IOOD) so the only critical number in the domain of P 1s x=4/ 1000.

(1) 4000f‘r =>() . so P is concave upward throughout its domain and P [ -JIOOO 4\] 1000 1is an
'1b501ute minimum value. The dimensions of the rectangle with minimal perimeter are

.1:}":# 10(}02101’ 10 m.
(The rectangle is a square.)

10. Let b be the length of the base of the box and /» the height. The volume 1s
2 o2 :
32.000=b h = h=32,000/b . The surface area of the open box is
2 2 2 2 , - 2 3 2
S=b +4hb=b +4(32,000/b )b=b +4(32,000)/b . So S (b)=2b-4(32.000)/b =2 (EJ —64~000] /b =0=

b=—13ﬂ 64,000=40 . This gives an absolute minimum since S 'r(b)*iiD if 0<b<40 and S (b)=0 1f 5=40.
The box should be 40+~ 40+ 20.

W

2w
2 2 2 2
V=hwh = 10=2w)(w)h=2w h . so h=5/w . The costis 10 (211' )+6[2(211'f?}+2(h11')]=2011' +36wh . so

2 2

2 . 2 2 . . 2 3 9 2 309
C(w)=20w +36w (5.-"11' ):20“‘ +180/w . C (w)=40w—-180/w =40 (11' . ) / w o= w= 1s the

S BXs

" . - . 39 . 3
critical number. There 1s an absolute minimum for C when w=[ 5 since C' (w)<0 for 0<w=<- |

2

A

9 180
=20 = )+ ~$163.54.

=

and C [:h‘}:r-{} for w=- :
o
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v 3 3
The rectangle has area xy. By similar triangles T =31> = —4y+12=3x or y=— rEal . So the area is

3 3 2 3 3
A(x)=x (— 1 x—l—3> =3x +3x where 0< x< 4. Now 0=4 (x)= 3 x+3=x=2 and =3 Since

3
A(0)=A4(4)=0 . the maximum area 1s 4(2)=2 ( 2 >=3 cm .

30.

1‘1'—]80 .80 V= 18'0”“1 The punted area 1s (x—2)(3-3)=(x-2)(180/x-3)=186-3x-360/x= A(r)
A (t)——a+36(}h —D when x —]7{]# x¥=2+30. This gives an absolute maximum since 4 (1) =0 for

0=x=2+/30 and 4 (J’)‘~[) for x>21/30. When x=2+/30 . y=180/(2 30 ), so the dimensions are 2 1’
. and 90;’@ n.

44,

¥

(3.5)

0 X
The line with slope m (where m<0 ) through (3, ‘?] has equation y—5=m(x—3) or y=mx+(5-3m) . The
V- 111ter.cept is 5-3m and the x— intercept is —5/m+3. So the triangle has area

9 5 9 2 25 5 .
A(m)y= ; (5-3m)(-5/m+3)=15-25 (Qm)— —m.Now 4 (.w D2 =0=m = 5 T M3 (since
B 2m
m<0).
25 . .. 5 : .
(m)—— - =0 . so there 1s an absolute minimum when m=— 3 hus. an equation of the line is
m
5 5
Vv=5=- = (x=3) or y= -3 x+10.
2



