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Neuv 379 ed ,9%ec.5.2 ,p. 222

Neuv 2ed, sec.5.2.3, p.270 \a

#33) Let y = tree hei&h"t‘ [£+] o T

ae= ":‘ime,t r:l ""_"," B
Y - = - (
Pav‘tncu\af math. model KIY

|
|
]
i
T
Cleavl ! \/!.:_1_17_5_9_ * o A 10 20 25
: 5

‘Fb’f 'EYe.e. @{’C)Wﬂ\ ’ e 0 { g ! .
9 = X Lyr3
_10 X=
g = 2240 oy e /% nd 7
x4 —18/x
m_ 2340

Y= (3x,1-zo:r_+f5'o)e

a)) for all x>0, \/'(x) IS stLt‘we, s tree ht. increases
(khe limiting tree ht, jas x> oo, is 117[ft])
b)for x <5, y" is positive (concave u.\o)
for x5, y* g ne%a’clve (CO\n cave down)
C.) See g‘a‘oh B, A LB
d) note : Y "= and \/”l:"— 5 e (‘30)@ (he%i no.)

hence \/' has a ma,)c}_-ynw.:y:o ak =5 | the

vnFlection pt. of v =117 T — R
#3 Lot F = no.of flowers on 2 P o .%d

5~> = ave., Nno. o‘f o\\{vxat“;f visits Hhen

F= C_XX‘ ( C amdv 3vre cmn%tam@)

! ¥=1 F dee | Fine
F ——-C‘&X _6_:_____*‘%‘&1 _
When O<y < i, 2 S >
F increases and - :
I

E’ decreaces
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Neu. 3%ed,, sec.5.3, p-235 | 4
Neo. Q.Vl—c-led.,seC.?B, p.287
#26) Let N = si1ze o‘f‘aFo\ouda'\:im ofliv;nath'\n%%[#]
+ = time [hv‘s) days, \/r's...wha ever | ,
then the Lo%istic. Model (differential e_cL.)
For Pon\ath %WOW‘H’\ s ¢ JdN I _'L'—*I\—l‘
Te solukiem & this dt ( K>

cli'F‘Fe_v’er\'tia\ e,choCELUY) iS'.

K ¢ i
N = whevre. No= inttiol

{ i "'[(K/NO)’l]'e_rt‘ size of {fhe,roru,\a{:fm

If r=2, K=100 3nd N, =25, then
N = 100 '

(Y‘f:’ K are cc-hs{'aht'S)

© ® ~N O O A W N

—_
o

o .
N -

=
w

ey,

-
H

nete : the Logistic Model F\a\/S a. bi&ro\e_ L the
population dymamics field FNeuhavser,

2y d ed.)man‘t‘Lms't]nis ocften. See

example 3, p. 12} problems ¥28229, p. 113 4

R S
a O,

problem #34, . 21475 problem #27 | p-222 3
exarn\o\e, b, p. 400 a-;camFle, L, p 408 3~ d

Pwob\cm '“:3) p- 42.9
y

N =2 @ a
o ©O© o0 N

i T

N NN
w N -~

N
BN

> & [b{me_ uh'\'(:‘s-]
2/6

N
(6]
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o B
) :’*Zb) cont'd
4 a)at t=0, nioo/(j_Jraj v N =25
-2+

s |b) N = 600 — s Q.R.
5 (L+3e "7 ) —
7 N' s PDC-’LJC‘W!— for all £ 70 2. N increases
8 c) a%‘b—'?oo)e—ﬁ-:vo So N — iOO/(j_-;—o‘)-_—j_o.o
1| d)N"=-1200 (1-3e™™) & Q. R
10 N-= (l+?>€.—'2t)3 : .

" -2t Z‘l:"__
11 N'"=o when 1-2e =0 ore =23
2 | o wWher 4::3%%(3) ;—_-o,sizcl)

. ~2[ 52 - X |
13 'ho"l:\(‘,& ;eZ[l :ej/"‘(3 ),: e G ] — _‘_3_.

-
LN

Henee, at t = 54n(3) | N= 1£00/(143(/5)) =50
or Hhe inflection pt. bccurs when te
ro?m\atim s /2 thhe threclhold value,

—_
(@]

-
[&)]

-_—
-~

18 Neu 3? ed,,)%ec.%-.“l”? P24-3 4_:' e
. Neu ond e_d,., Sec, 5'.-4-,1) P 2?@ " fence
20 | ﬁ:4> sketc h Hhe stmo\\/ avrea a-)’ Oz/ ,)
21 Le:t : I[‘Ft] = lzma‘t\ﬂ 0-[: A;V{%;OYL x x x
29 | %&&maht .
Y = 1eRg b, of tg;t\ne_r‘ side Yy
23 | (see"sketah STuD RE
LF] = tetal fence l?—h%;dﬁ (Zl;ugngreg'sb;
24 Q,E-F‘ELJ = areo of suwlo-area rect an%\es)

N
(&)

Al ] = S'Eu\éy area 3/6
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#4) cont'd Note : L=~‘37<+4'\/ 9 8=%"5% and
. A=2a=2xy =384
Slr\ce yz'%'}i,fheﬂ )
= YW /= _é-___. . Y ey
L 3x+t2Az . =3 Q,AJ_Q_,L——+4TA v
Se"tL_I=O>J<=\f\<?—Y\- DC?"‘—"-%"A or xzibfyr_iz

17(16) = 4 (384)/(16)° (a pos. no.)
TF\W;.)L, s @ mintmurmm when = Lbft eV =124t

The minimoum 1en%":h of fence YacLu(V'e,A .15‘ L=9,Fk
#‘8) sketcl righ‘t 't'Y‘Lah%}\ce, ,),000{(\ a e
Let afem] = blem]] be len% he 5
of tri an%‘e. sides and A[le_] be. tihe area
Note: A=Sa-b and a%+b” =100" (Rth™ THm)
.. A = -é—&.\/iOOZ-—'Qz' i

(s%de‘ vnete : one can procede wi%\n A':.-O ‘t‘o.'(;;ncl a=3,
and then, wse 3, to teot for min. max. orinfl, Pt)

PR

*‘A\‘terha‘tt\/a ma‘h\r\pd wse. S = A% +o find max. g

~

min. Wihflac't"w—n T, 8% S/_= 2A- A eo if Al=o0
tHhen S'=0 at the same crit. pt. MOY'ZHO\ICT’J .
afl= 2(A’)2+2_A(A“> and at a crvk. F't'. 5%(a,) -‘;‘I ZA'A(S,D’
hence S” will have the same sf%\r\ asg A.

Set s'=0, 5 ' |
P A 7‘(1002—-a.z> 35’:: —i—-(Zq}(iooz—zof)-’ o =3 100
-ﬁ?\u%n a:J%B and b:\/%—é and a=b

At az=4‘-7 5 5’(7) I's \705 and S {B1)is negq

Te aves S wared will be @ maximum Ag;_\S S=A1
at a=J50 =nd b=J50 //i\\z
As a comsequence, Ais a i = A

AR VYN LI when a -.::\o:\f_?-() i
ans ) {g—o
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ﬂ*io> From the =keth ><2+\/7‘=2_2':4— LY
or y= [4 -x2z (eq. of a cirele) rectangle ,y)
Let A=sarea of thevectan le, ;;_,\
then A=2x‘\/=zx-\/4—x}”_‘ , — »>X
e e e emna® Fon g ok hmn wwid 4 A g . sgmx-—cmcle

% Use cqu=are area trick te avoid "7,
{ messy. ~derivative farmulas 1.5 = A

i LS LY ° R L) ', 2
5'= 4x (4 -x2) 5 §'= 4(2x)(2)(2-x*); S =16 (2-3x")
Se:tS:ODXZcZ o‘r')(:-t—'\/—é. a«»d\ly__:\/z
Ci&nmﬁ‘ the erit. pts, x=0 & £x=-JZ )

Since S"(VZ) ==-&4 (neq.) = Sis « maxl‘mwm
at P =+ JZ ;‘)Y=J§ and -@Dhe_ )(ar%zs‘f: areais |A=4
#15) sketch the distance between e
the O\(‘f%ih an d the curve y= 1./ \x/\/ X
Let S=D% =X +y ,€hen
1

DO
1. " 3
L ey A
4 —_—

Set S=O9 :x::;ajar':x:‘*':;j_ and © = 1. (0,0)
(ignor x=-1,x =1 and =5 i=dT) +
akx =1, 5"(1)=+8(pos.), Sis a mintmum atx=1

and Hhe shertest distance 13| D =\[Z I
ﬁ:i‘7> Let rlem] = can top radius B

g[em]= can el gt ' A @ r
Ag [em?]= avea of can side As
2]= area of can top S “ ~—
Ay [om Cred “bottm) [
Alen?|=total can surfacesrea | | .oeeoy
3 7 u
v&m]: can volum e N AL
Note s V= s-Ag = TV + S =1000 Ay = TTr7

=

| N\
Since S:\//’ﬂ"rla A = zTrr(Ter-i-?_Trr?'
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| #43) cont'd A:-Z—gt/— +2n-r7'-7 A= 2(—%1 +rr) s Al Y o
Set A'= 0 then Tr=20 o r2=v/r’ = 1290

Since A'l (T‘) — %i +2TT 1S l’)o%ttt\/&

then the can surface area (s aminimum
when [F=103fF = 6.2Bcm 2 5=10/r =6.28 cm

S
ﬁ'i_3> From the sketch of the aivele sector =

F:ZY"+S~_—.‘2.Y‘+Y‘6,Perlmc‘tcr,and y ozrd
Az—‘zr}e:/\o (cwgt,))a\"aa ! /(\
Since, 6=2Ao/r" =-.2(Y*+ﬁ‘;9-) z

Plz 2_(1."' Ao . 2 lu — 4Ao 1 (9 n Y'GC‘;.SY\S)

© oo N O o b W N

—_
(@)

rz ? r3

Set P’:O) thewn Y‘:JR‘O ‘? P”(\]Kp) = Fosiﬁiv&@
= o

T\ﬁuu;,) tHhe. Pcr(mctew wil] be smallest when

- =
N =

3*:227 %i\/en an age structure model ans
17 ] A

r (%) =-£LLY\(,UX)) + L (x| Wi

L(X) = e“’"‘ ‘2‘ m(x7 = bX < (a,b and C. Qave con c;,'ta,nt‘5>

tHhen r(X) cen be expresscc\ as (BCE):

r(x :.—_—g‘a E~ o X +in () +c.,bn(x)j = —a +(1mb)—i>z+c7-—

Sri(x) = —)—i*—i cL(x) where %x):(c——ﬂmbv—- e AIn (%)

fe) 5 [£-109) .
Set vr'=0 , Hhen cL(x,,\ = O or n(Xo) = j_—-(lm(b))/c

[~} j.."‘ <b & -
Now Xo= G’-XM(”) SO Kp = & Ert/e hi(if‘):—.o

With a=0.4,b=4 5 ¢ =0.9

XO: O'l?IBZ- - [&Noj
Sirnice r'(xa) =xzLz

) r sketelh
1S neaaflve, , ther M

r(x)is a magxitmum x
a_t x'o % O-ng

- e g —_ - o - Y
o oo ~ (@] ()] H w

N
o

N NN
w N =

N
S

i

N
Q1

\ans
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