D.E: Selocted SolcA ens Yo W B

Section (.28 %

(o) Tuhe gwem( soluticm is p(+) = 900 + ce 17‘, That s, p+)= 900+ (PO-QOO)ef",
Witw po =850, te specificsoloticu becorvmes pi) = 900 -S0e 2
This soluticm s o decveasing expeviemtied, auncl herce tue

tivne of extivicticu is equeal +o The nambev of mentTus it

talkes, say ty, fov the population fo veacwu zevo, Sol\lu'vuj ,

300 - SOeﬂ/z = O‘ we ﬁl\/lol Lot “t’_g = Zjl/l (qOO/S_O) = 5‘}8 wacaaTns,

(b). The soluticn p () =900 + (Po ~ Q00) 6+/21 is o decveasing
expeviemtical as leng as p, & 200. Hemce 900 -rqbo—qoo)eq‘/z =0
has owwy ene voof, givem by

4 = 240 00 )
00~ po

() The amiswev s par’r(b) 1S a gwem‘ equaﬂ(/v\ v*e\afivx% tivruwe of
extinctica o The value of e twitial population, Setting

tp = 12 wonTihhs, Tue equaticn vvay be vuoitten as
00 =¢e©
900 -po
wivich has soluton pe= 89%, F6Al. Sivce po is Twe iulticd

pepulation, The appropviate answres s Po = 98 wice.




Secticw V.3: 30

Ancther way +0 devive The pendolumn equaticn s Pased e Yhe

principle of comsevvaticow of enevgy

(o) SWow Thot Tue kivetic ewnevgy T of The pevdolumt (A maatican s
T= L 2 ( de }?
2 dt /.
The kinetic enevgy of a pavticle of vmoss v is givewn by

T=2wan 2, it whiicn ¥V 1o iTs speecl, A pavticle it wotlon
. (cle) o
o o civele of radios L has speed L Udy ) wuweve G isiss

augu lewy positicvmi and  d&/d+ ys i+s awvgulavr speed.

(5) Show Thot The potewtinl enevgy NV ot The perdulom, velative to
its vest positicw is V=gl (L -cos 8).
Grovitatcmal potemtial evwergy is givewm by VEwigh, wheve
h is Tue neight above a cevtaiv datuum. Clicosivg the lowest.
Point of 1re swimg as The datuwm (V =0), it follews Pron
Trigonometny that W = I-cos B.

&) Frowm pavts @) aud (b))
E= 1L wmlL?/d0G c wgl (1~ cos6)
z dt
APP\\{‘V‘ﬂ e Chain Rule Y- D.‘-p\"evwﬂOCHw‘
dE = ml® dB d20 *mgl sin 046
cl+ dt d+* a+t
SetrMS dE (dx =0 aud clwiolmg botl sicles of the equation
by dO/dt results in

wml?2d?@ +wlstu® =0
d+t?

which leads to Equaticn (12).




Secriem Z.1s 30

Fivwo tue valve of 30 -Pav‘ which Twe salutic A of the vitial value thlevv\

y' Ty =+ 3sint, o) =y,

revaains finite as + = co,

Lex wid)=e™%

Lj"\d: |+ 3sint

etur-eTy=c ¢+ 3etsiu+t

et gra s §te o 3e-tarmday >

-3 _
e,"*ﬂ =-¢ v+ 7 Ze " (costrsint) te
td = - - % (cos+ +sint)+ Ce T

Now apply The Mitial comcition
-1 - % (osO+sin0) +Ce® = Yo

glo) =
30=C—§'
C=90+5-2

|- 3¢ )+ (g + Tet
y=- 2 Cost +s5ivnt) + Yo ZJe

As + =200 +the tevn comteining et wildk dowmiate tue solotican

ovclev Lonr tue solutian of The ‘witial value problewn to veviaiu
finite as t >, The coefficrent om et wost be zevo, Thus Yo =~ 2




Sectien 2.2: 16

(4) Rewvite the diffeverrtial equatten as Hyg3dy = x(x2+])alx.
Imfegmﬂmg boTia sickes of the equeaticwn vesotrs (u

g = 2+ D7 /4 e,
TImpesing The iultial condtiticm we obtaiv ¢ =0.

Hevce The solutica wony be expuvessect as (#2+])) ~4yH =0,
The explicit Povvaof e equesticnm is ylax) = ~ N &) (2,

The sigwis cliosean based on ¢(0) = ‘*
2

()

-1.24
1.4
<16
-1.84

-2.21
2.4
-2.61

(&) Since x?will be positive (ov zewo) ¥ all X R, Twie 35010t can
is valicdl Lev-all x € R,




