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R X 2 _ X
b (Gr) = Imn 3R® X2 — 300 4, X
%% ao( & w;o e} %25 (e’~1)
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Xs0 (€ =) Xpgo 2E%

=38 )i o = O

X200

b) 'the chssical :/:ec/#c Yest o C7, = 3R° £&g.(340)
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19



et
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ity {&%17_ =0

fé/(e 7 =G3m £9 t or in ferms of 74971121&)/ :

7= c S 2794 2 = ﬁ.c_:z)
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Shnce Xﬂ/z s fe, of X ou/)f,s'oa-ft y/l/)/ §JZ'/'2

- A S R T P L A
X”+1%vzx:0, Y'@éz)/‘—ﬂ, ZH"‘%;LZ:O

Wit b m’&z/ conditrsim 7'\'/6‘«/ /5 f; (# 12) , we /ﬂ[/ﬁ
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%7 Mg, A* /ak, th boiling point- of Hg 15 Sbut 2%,
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BX, = AX,+ &y f% .é AX
AQQO(O‘,CP\% -‘-Q Lm%,..(cu'm{‘_s' Ye{o"t" ¢
AXOMAU; = -;%_
ax. = A = i B 0
S By T 4rmax, foR
dax
IA)(O =0 AX, = kS 2H
#rm %, /
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X T d4nral, T ‘*‘”"JZ% '.Zq:
: - ! 4
AX, = AX, F AV, J% = zax,
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3 |
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For a givén R, solve the value of n and the closest but smaller integer
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x"  yr  Z" _ _2mE __ 2y
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/% =5 Py A s o0 ( éecau:e af 7%@ Yes%ow)vj M /t: -j)i(j: —24?

X2, F-—= 2% He f)roéaé'/;iéz off Aawh7
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A= a(i)e:f%- =/, [dtx)e_dx/
To normslze. W, 1e. 7o “"1’6’ f/}é/l/ JX’-/ Q(%’?]
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(fu_ 57(5- /€) anc/ Solitron of Prob. 5'7)

R(r) sabshoe s
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onb dealmj with corvechionsg for S /‘M\s;ca,//j /mrmamc
lMo/’Nm~

30



Chaﬁzr G

61 Eq (bYW d\fu T3] -
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add +» 'Hms Hhe constrambs ZexdN;=0 ;Z_/ge AN; =0
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bu\" (-mw \"\ms Ponv\'\ on ‘H'\e o\em\/odnon \S excu.\-\J
e sawme as the dervation of E%. (C.Sa) m Prollem G\,

G.3 In CLLCQVC]Q.V\C_(: w\\’\\ Eq_,((:sa)

. 2 _-pit
%:K‘ii F:}LL whevre Y M: =N

yms

T-k(—_ Fav's'\‘\ww ‘(:unc)nw lawn \pt eva\ud'ed aAs

z

A\m'z-{
Zrgp) et = A B
I>) A /2

Thos the second constrant can be evaloated as

Tt Neoga 4 S AR 4B 0 P

trms N - Ak 4'(4:—3 0 A o
or . 0 : ( )
* Iw -pt L s/ -2
£rm:4’rr3,l_‘ $D£*c Pt = - =N B 2 trms
Thus N e” ak 433/LA+_ 12‘/é+£1

Mt'—-:.—-—L'::—————- .
N e&Z e A r

ov with the he lr of Ea_, (2.41)
= \mn“' N;’ = &4 _l__ _t__ Y ( é. _t‘_ 7.>
F®) AL~0 (WES Y oo (ms) il z[tml

This pesolt ¢ aoF\\eJ omd d‘scussec\ ‘cullj )A
‘he Iqu(‘, o{‘ CLeo?hj‘sncaJ Resea.rch, vol. Q;Ce' ;
No. 24, (1964), t:» 523\,
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€ = 3 . m be tvcated as beltzons,
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(Z,_T_r 2 v \Io\ume DL Spoce avmlablé“’o olecoles

——

—

3 NN AN volume over which all wmeleevle s
ot tr(f((:c*'we\j Swmeavrcd.

ﬂc /m/AIICA‘hw o\L Ha resu“ \S -Pm.—\—) Since
1

eor» J +hen V//\3N >\ . Tl'\uSJ ';'w wolecoles
4o be vreaked as Bo\\"i_on’& 3 ’l‘he volume over which
*Hnéj c\rcu\a,‘hc wmost be SULs\’am\'uJ(j jrtal'er ‘Phw

the volowme acw]o\e() bj ther c\cferaj\e waves,
(T]ms would wel be Yhe tase - ak low -H'mfer&*'ures

ere eAETeY \evels )
(.1 Frow ¥he Secomd and third parks of +he soluhon
o‘(— Problem 6.\ we learn Fhat
d laWae opp = L0 312:\“ atly
but 3;/'\-‘; = eXe PéiF) So

d\nw == “Z’\NL +/SZ.€'L°‘N'L

BE or FD

68 T4 we wvote that Sif,k);»\ . Then
n Wge :Z%(%L*Md\\“(sf”\‘()‘ (3c*.w;)*j¢\njt*3i = UL‘"U\'-*M‘:%
In Wep = i%Ni\nULH\); - (j;-u;)h(j.-s&;))r(er;)+j;\u3¢ g 3:&
Roth of these simplily =
\nWBEWFD=Z{(M;t3c)\n(%a;\) ’Fj;\n ST}

subshitution of %__‘ - &“epeizi 3\\/@5

ln\NBe sipp = 2 N ( “*/36‘3:2‘\&\“(.\'4‘- & er)
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C3 contd.  Hrom Tglozza) , W =g *ZNil=ape)

BE o« FO BE or FD
So, bb Compavisen wi Eg‘,((,.l‘)) we obtam

= =7 4\t )

ﬂ—BeawrF'Q

6.9 qr8= \nwg-)'_(xu;-a— €NY)
= Z[“i‘“j;-Mﬁ\"“i*“i)'Z(KMi"'/&écNQ = ZML = N

=
e

= N¢ \n%" 3y = u(_(ou/n,,)«w\;

= N -'Zéacj;e_/"e‘—— e &

%m e ﬂ“<<\ we Com ex’oMJ ‘(l"-FC ’8&)
o\ ob tan

Qion ——-97368PL‘ “Zz

q‘BC or F O

6.\10 ﬁ .y a_\g: % = Z &Y _,m/ 5l Z(II)C of(n—\)/ §/a
NkT \)6 Z@‘\n -orn n!/z_ z__(i'l) C-or(n—-)/nal-._
) ec(n-1) /. 5) e " e ~
et e [+ 55 e G 4]
D*— 25 1’ 35-/; 11\ ) ( \1‘ ( )3'* ]
oV e _e ¥ _etrx e gtY _ett¥
eV ETE T oe T e Foem T e

) v 2. h;'-— n /v
o U = 2 \«T- jel o R Tl (4 ~ T (4 5 \1
- - (N“ \gT) - —ZN\‘\ -+ 5)% 35/1 & [\tl—

re
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; d
QH ‘\\k - ‘3—t6T oY oh\.):\_-' ,Eg‘d&
e EFE - PRVt

but

W\‘\'L\ (‘e-garencc s E*M?\e 5‘,2_J 3“= %n s

u J
4 dg _d
c% =‘2T_£M ' E)u’r n-= é\{\-“-p- (e . Thus ; U.SMj j%-'j?\i'%
Z’WmA/kl
N = e M-kt _, de

Mow et us m\*ecbm\e ‘(‘f‘uw €5 up {2 oo ‘03 ao\&‘\nﬁ

Meo e The “’\l(‘ejro\l £rowm eo+ Ve s o0, e,
o ki
i =y, g 2::‘:‘.3/k& de ) of fow oeall ez 2m A kT/
: “ " ?a(e-e:,)/\:v
? = e@-qs‘}‘)/k'r
Ther (id a')( ® i >\ B
N =N +C§ S = X +CZ gm
€s & '?e"?_l 6T == m

——
c\\varjéﬂ g\vv QI 7\

T—kera(:wc_ the Fowsnc\(/s Cornot al) c_\us‘rzr at E, n

(
'\L\(s CuaseE ’ri Ahere  wnll \:)c— o Ems‘-ew (wa\&nsﬂloq

G\'L T\'\ \S o\t-c-(-c-rs @TU'VH PM+ Z 4 ()roucm é| 0\15 () ’u’\a\'
Wwe Ao net uSe tWe comstrant ZN; =N, The 4\"*'1\
lime W ey soluhew accord ""j\j c\mwae s Yo

Z[(pe) W (L ) ]dNi s o

Se. N = o i

\

e RSt -\

Eq_ua\iow [ L — o\lnw=/680.
S dS=d(aw) = 22 = sk5Q

ACC(.N‘A\V\j\gj ﬁ must = L——i_
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G = =_8ﬂﬁv_z__ \1.300 2 —B&
. q’ee c\'pkom g ZE(CQ) 05 \n(1-€7F%)dS
vsing e- b so fes-hJ/kT} ond callig %2 b /i,

j’lr\ﬁohm = (B () g;z\“(\-f‘)z)x

En'\&jru“?c— ‘03 ?aw“‘s ‘ W= Ln[\-e"‘) dv= R«

Au = {%&C\* = )_(?z
P o4 W 3 -X 4
so 4 . s e Y L
e N R e LI
-ﬁ'\au ) = &.ls k_‘- 2
R aﬁf\m—w 45 V(c,\,5
' :LD_ 8"“_5‘ kT - w e G
G l4 pavKg (hci\ V} ﬁ 7 with Yhe »\C"r o‘( Eq(é??a)
2 - U
nbett  Usoiiewln = gie
; vV
R e
.a.ﬁ-:o lq_
Ve /6

3 N——

Fimall ) U
& T\v

3
= 3kT- 44 = ?.z_wi'(gz>w
kT 'S e

From Exaw.\?\e V2o, we have ¢ =(\6T/c )TV but

e 29k JiseS W (Eg. (439)) so +the resolt s
tHthe Sawme,

C:‘S For owm eled (Ha g @t: ®t m—"- = @(\O—HQK)} l’lenLL’—

Hz Vhe
there was ne need ts revist the queshion, For

a P\u\“ov\ thece 15 only o %_uM\um \evel (bj the
Mmodern g{uan%vm theory <= nod by Plancks ) s 4he q,ués{/on

never OGvyo sSe .
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G\6 With reference o E:\,.((,-"s‘\) wie s‘ce gr'vV Se F=‘P—~
A g - =3 - Y
mj&v,md sice. qu ; U-~35;&6-.37’%

The n [fam E?,/G,,SS’;)
2?—\/- ={ = .C’;_-ﬁ +4

kT‘\) 7_5'/1_
bot o saiis = 5,51 el x x0T 2evy /el
g \.38 x107'¢ x oo e,;“;—_ LA
2. i X so ﬁl}_ ex@rermtmwu-:i-
A{')_ TV "“T“\ Lomver
g
i N o4 %
av\A ‘(Y‘Lrv'\ Ec,i.(GJ-S) ) "\'J"':"'V =GZJT W\\J/L\’)
xz"“ ’.j‘n
\ MS/I
3 3
‘GT)% 2T M fe -k
P e BT ~o ]
\\
\“ 3
= @) e ]'.__—__“"W"".“.?ﬁ_'efi) PRI
(6erexio™1”
] 37
= 34.8%142x10 A é(‘js/z('ﬁ‘?-"; ‘
~— — ars Seéc
nts 1S an mcwcuvnblj s, 5 -1 3/152(_3
Small wom ber - - no +- Axygc ?Cn-/—L -—1%::?7:" )
even weeth alcu\«hnj —Z—ya}c»\‘)—;‘?
— vd N i —
d‘jhé /C\m

Notice 4 hat |£ T wete DO Y mshzw\ézoo% then

. 3494149 X \6-35439”05/1‘ éz.\.B
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3
3:/\“-‘ Lo ers -

v we neced F(v) smee _
v-‘-

To evaluate

Uang Ec*.(.é..d\l) S—w -Q(,é)) J—
. /2 v
F(v)= G He) = eV (2 TR

Eo—
So 3/2 ZIJ }YM o
GV ) v =Y s

. Yy -
2 oy — SN |
bot Grom Example 6.3, Hﬁzﬁ) =L s

—:-Z‘—HS’ \
=yl - [Tk =

<1
u

® lc
ﬂ<
2
o

6\3  The elechron -g'-\ux \S -
Je = Z_}{-_ _‘{T. Mo

V {32 m,

(Table ©A)

UJ\\M(‘ M/\/ = S. D% 10" elechrons /c,vu3

T = 5.9¢ 10 o[ 55Ix1exiot elehm Jery

2.01xle

1.0l l(C{'Yw\g

= moeal0 cm‘se

-19
rw awn C \(."rcw\ 1. —=1L6ozx10 (oulswb

b\A- — ¢ LI&‘/‘\)
So L
R |0 (,ou[omb L +to Am
L LeIXIOT T = 1612 (0 —f-cmz

Vu\mc\n uuoo\A \0& Qe G rocvaug corrent
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6.2

A R .l_ ~ 34 x \JZ
Fcé> E N C&) = 4” 2%) N e(e-/u)/\‘r“ \
w\nere \//M [ CJNH‘ bj E\:‘,’-mq:)er e_"’_g__‘_» (‘:aoho"z 4 -1) r}a 10)

%

oS 6.6 xlozz e\ech-ons/cm omd

~1#7

- Tk N> ' _ E—kl 237 x3,3\%10°
Jiaes —_) T B S, A QGRS
7/%_0 w /u"> ﬁ /} A 2x\ o, 25%1 0 /233,\0

= .83L1x\0"zerj =, 52:eV
/u - ,snil - z.zw\o’q'ﬁ}

So Ve

39 2t ~12 (e
(& = ' > .(o | 1.6 x sl
Fee) 3,292 x 6 K(C A0 )x{(, ) E (e-}u)h
4¢ &
= 4.55%10 5«:7‘)/“‘*\
3 -
== L
200 300
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CAANPTER. 7

7.\ 5"‘"‘\“'\3,3 O\FPfoxlma‘\-\oq LS ‘y\ Nl = (-}Z\J:-) S8

an\nA.sL’*\n(’:—teu/\‘T> N n({%] o ulu) (’;,u)
Sindist = klnW = lenZ+— = klaNI

So

= Sy~ kil (1.5)

1.2, The Frorerhes T ad V  oe '1nde PCMJ@\‘\' cnd net lisked .

The Fvo?erhas U \~\ U*‘Y’V ond ¢y all

&7 re_v\ol lD
t™Me 'dervathves A—\« res pect o vaviables
sther than N wm,l w\\\ be sawme I1n either cose.

The guanhries S, F=U-TS,G=H-TS, a~d (aF/an)

cawn all be {30\ -(-rom +-kc Sackor- TE\—rodc ee}uahow
for Sindisk and from Eq_ 0.5) above

\r\,,\\s‘\'mgws\\ab\e A\s-\—\ngws\r\d‘a‘e

s | felser e o] | i 2
F -Lm{\hi(”;*} /“%}f \} T \{zrrmkr)/tmrl.
&

T | ey T |- mv{\{(wj"l%r} ]

=
PEN R N s o B G Gy Y

P

An a'Hem?-l* b treat S,F 6 or

when 1Y s oask 0
PMHCU\N that

as &llS'l’lijlS{'lle'(f
lead t errors Notze 1n

a1 mlj be \-ru\j 1ntensive
[\6 Iv\o\&\J@nACA\— of N) when l’)w«hc_\cc Gt
Mo\.s’nnju\s\nablr 7
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73 Ths 18 anm oPen-ena\eA exerase
14 s

b R RIAP)

ln consistent units

—_—

Bu+ U= -—NKT so
M05/?. U3/1. _ 2T 32 5/ 3 U /‘V
\V\ U:/z'vo . NS/Y-.] - \n[( hz> e 7-(,) Ns)‘
/
=9 S o 4-1rme>3/"
E-:/z vo 3t
- = 0 et ~ ©
15 2o-Zaspeann s g, et E g7 1
- dWZE _ -
VST SE To g Melegy, =2
o meaningless
for rotation
- T )
ST e T EET By T 2.
= kNWZ + 5 = RWqe, |=-c\--Ts=—R°m3%
(Dl\nT D/\e
Z zc‘so ) o e i Sinte owlj one leve)
? 39 =
= T2 ”*ba\“r = -N,D , H=U’=-N,D
S = \g\\)p,\ %"‘ Z = NaD -NaD = 0 (no A\SO(\C\U‘ )
L T wvolved Were
F=U-TS= -0 , G=W-TS=-RD
= SR e BB
e
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16 BT Z AT, Z2,5T L Therebne

Ce ¥ [ SOt e, 3T o 2T >-1 T3 .2\ L
R® a—r(T T ey aTS ‘S'TL’-"J'*1 z
d

i“{ns \S QJCAC—*‘\j -!—\\e'Y‘Cr_Su\‘\ we o\a\'&.m‘c—o\ N Sec.. 37

A

3
- hd _ elL2exi5erq-sec 16" rad fsec _ N -
7-7 @V —E - (\.38){\0-".6 @f‘e/ok\zn 6:‘: - 7&:4 K < 30°

oo The auar3z3 SPa-mujs should be %¢H’\ﬂj —e,w-\uj c\csz

Ne | explTe v het/AT) _ "
N E7_ SM\‘Y®V /ZTI’Y‘ = 0,25% QJLPY_ (Z + XZ{*;)]

5 Npo _
L=0 ) -N— ® Qe Smce «\—Me evxerﬂcj s‘Qqujs
L=\ ) %= O \N& avent wide , we woould not
gxrpeck Lamw) vaprd
L= Z N_l': 0. |35 P J Y
N caw\/@rﬁeﬁu,
g8y Nz - 0. |04
N
L= 4, Re = 0082

4 .
'Z,NL=O"7‘3 < 1) WLl\c\q means +hot

L =0 +oi& would wnelode

most of Ywe exclkzd
enevyy sfatres,

1.9 @E sheuld \oe Ccm?u\'@A Cron the x pression a+o‘> Fg \18

and based upen  am assomed V.
© A
= 4\1— . = My, \(Spacing ) = 28 (\'Oegn -89—@- = ¥ =3
@P ] 2T ] I (2 T\)("'?’i ) o 10 R =14 |D

Na z
o= (L.o54) 5 10"5%
¢ 28x107*Lagne™)

= 231°K (Tuble 12 gues 289%)

Wy

-21
®, = 1= bk_\(ec* z Lob2exI8 - g35¢(310") = 3395°K

1L3ax107'e
Cka\C 72 3\»/&5 3330°K.)
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V(e (-m) 12 m tm (b +m)
13 % Em ] omn | G Gesimel) e
=(0s8e e}“"é eLmﬂ’
Thus ¥ changes s1gn, and CoSMIT + LSINMTY

1S antrs \MW\OHILJ when Yhe (—\)m =<

ends of “Me molecule arve m\—erc\na.n:xeé,
only for m-o0dd. Bot mel and”the \avles\'
valde of m, namelj Q) will be the one that sype es

Symple vovYation. “Thu
¥ . \h(w-e, §aw) = é\)q“ “"r(eﬂb)

100 Z2=2,2,2, Lot (kb Fq.(129)) 2,=9, and we most
diwde b3 the T \nA\s’t\nju\s\nA\o\e o Cren Yahons
Twes 2= /)Z,

; This s essenhallj a shde-vule exercise aml\e\ms
112 Example 1.2 . The C/&Per\mavﬁa\ values ajamsi—
whick i+ should check | are

s-’?o,ﬂ(,ml/ﬂmo\eﬂ( ond H=35,276 Ca\/ﬂmo\e

S G=RWN-TS = ~ 247,224 c:a\/qaﬂm\e . In Problem
713 TV\3 FThere will be no 2\39\1('1(%\” tondvibuhon o
Vibration,

114 IO-O = YY\OY‘°7'+ morol = ngr‘;

Tun; First locare the €9 Zmyr =0

)
or My Yo ™ mcho—m\-\(rnc*rcox =0

where O s +he "3‘ ' Nauws Y‘No* Y::o: rcu
SO0 we can show Fhat

~ Me *'m\-\(rcu*'rhc)

NO ~ My + M+ My,

then
TH_Ht(I about axis passing Faew N, L% \—\CM)
= (T abouk axis thru O, L ¥o WCN)
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2
(MCV;.N"’ m\—( (Qu* TC H)l

2 2
I =Wy M (‘Fcu'”‘(_\ ¥ =
B-n N B - MM*ML*MH
T,os Cconte of mass, Myl o= 2Mmy (§,C088-1,)=0
o= 2my n, Cose
o0~
M, +2My
- 2 yA z
L = am Ny cos™6 - (Mo¥2m, ) v, o
= ’ZMHY‘H-LCOS?QY’\ — =y
Mot ZMu
IZ = ZMHf\41$lnze
3:\.\ = IK \—1,‘
2 =

& = o
For methane ;| o =\o2h ,  (20),,,%1025 and

)

‘m,, C,.(j. 1= lGka"‘c,c\ ok Yhe Corbon molecule .

Yhow = 2Y2.y Sin e\-\cu = 1,19 A
1095 o, waa D
Moy = Ny 510, = 218 sia( 22722 ) = 092 A
Fro)echw L Axis
o 2t -39,
k™ b, B L., = Top = DMuVow =,423%10 g o
115 d W+ ZSLA'ZOC\\\“L& AZ-/GG-,.U«,,} =0
Z.:’ {,;U"%“cm“é) - ofﬁ-fed;_ldk)ﬁ} =0
: sor, =BC,.
so ! Nocb = %xL@“e PCac
e Nor "ﬁedz. - 1_pe"¢
f et e BTy

MNoHing th 71He contect a,ﬂ é uayllaw: [é,/?) MJ/[/XJ
chanje.s/ so //Aaf/]rao[ 7 f://LT sti// 4////65

here.
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- Zx -] + -
16 =-khTl %= = R Tlind * 1o\ ‘lnNE:-:‘/\nF“]
n A%
o A N
=RT{\\n[sz,(r,v)‘]j+\A f,x} —
=4, i
bu* 4')c\mss\cgu\ e (f"of/ ROT) T "\13,, = #«CT)

o cal\

107 While Nimeod lves ASMXT--(3*«?_)\{0%\»4\3--*’5‘\”§]=+é.c(.°—\<
I4 Nimred died before m\xm?, Yhere would be wvo

OPefa‘\"Icv\a.\ means for asser g that mxing had occ,ufec]/

S0 ASwi =9 However we must admd +hat guantum
mechames demes that Nimvod could have existed in the
first p\ace.. Eor Wi Yo have made the dishnehon
when ne other test concewably could, weuld require
thak he funchon below the levél of the Unicertanty

Prmc\P\é)' AnA Hhet would net be ?osslb\é.

i Q\\*“t}k“‘. \ Y
718 a.) PF = (n,#1.)R T/(VI"V?) = ARTT, nR°T = (n‘m")mﬁmzﬂ
?l ?1. .
- o \/F v
h) ASp, = -N R D““V, - el Y

o QST 8 o
=R BT o fMET oy ) B Mz\nw]
‘V\/V\]K T 'fz/“llrr f\ V\“_ fz n‘
whiete ng = nixNe .

C.S'ASM,\= Some s In 'o'> unless f\‘fz'ne"
ASW\L:—O 2

A) AS‘:—V\\QOL\C_"= ‘(\‘VJ’Q‘.M

) M¢
ASi-.-V\llc‘,Qm\_{{ = w20 ha et
Vo P’-“‘

% the suwm s exacuj Yhe resuH-rg b.)

5l weavYe .
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1 dhw — e dZ N+ TN ) ot A (ZN, 2N
=8 d(ZN 4 TN e+ TN, 6, -D.)) 7O

So

Z{(]n%‘—d‘ /B Cx.>dﬁx,+ lns:'_“-o(\{—/s é‘r,)c\l\h{,
(\,\Sx.--(x +oc,)/g(ex, D]):JN“\

The COC(:FIUCW\S wust VAwsM \Aer\'\‘wu\lj So

¢ - Exgps
3'( O(XC/s A 5 M\{l,—.a“\'ce Ye ,3 ek
it o - BExw.~Vo
wnd gy s Gy € e BExv.~00)
> re - ng & n S
MC‘ w\’\(‘. (G f \/kT S ¢ kd\ \'Jl“'_‘(ﬁ‘\n.:‘ A kﬁigs

N
720 }f-: < F, + T ZQ—-\V\(%&> = kTZ_ e 32y - Ty (N,( 'HJY"'UH)

oV o oV MNa "20( aV
Z. IV
3 F P] Z,0 Hh Zz
ﬂx: NA a”K = = Mn,kT'b—N ‘Y\[—ﬁ-—lz ‘NALT \n U:_
=8 G = Bk aN, o3 ] = =l KT Inet

= v 08 _ _ 2y . N Do ]
Mt = Na 5 ””“Tgaux,([":"} ”%‘)

——-UA\«TI.\—— =N, D,

;('f
LS +NaDo Do
i e o Be, B B e~€“—‘zr ¢ Tt Hn'ffﬁ“;e Wt
NNy Zpy Nx Ny Zeg o 2 P

TPy Py = 0
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7.2{ The same c\evelo‘omen‘f‘ +Hhat Egs

q .(111) = (7.80),
vields fwr the ﬁencr(‘a( Case

- Soc
'D‘No( TTz*“

- g
N Tr (2= )™ exp Z(Fukr) - B ) - explR]
So ZZSo(/\Ao( -0
CLV\G‘
) = [7 &™) ep(2)] = =TI N s

K =[Tr ( ) erp( %) ] = T‘r(fud)’“f
e 1y (3 epll) 147

122 LXUD=ZE Mpe b g p s e

o WK = T8, — TSaple/eT

= O siace ZJ‘N“ =0

hee S5 Mor _ Soc 7. _ Ses _ Qo
7‘7—5 we can write ——_FE-—'F = Tz - = == T
but 28=) =-s  ss - hx o139« Se o We/D)

4 aTr

r"\en Mo\’\wj ‘\‘ka-\-

5 ph=Z A h = -roriZ e

Se e RAT® 9—3‘2—7‘—%
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__OZA_\i/\—_QAIHK
224 Mh=eTEE = R (dhs)

Ax 1000°F ool © (0+30,5 (0,

AM,+50,= H.0
\-A\nK/d(‘?)a"K A CO +1,0=5 (0,41,

0 34,100 '
nl 30,0600 L
A 4,330

’ InK

So
A\) cal /ﬂv\\o\e

van't Ul | expt’l.
I

50

O |-61,700 67601
0 |-59,600 |-59,199
A | -8,700 |-8,403 25

ﬂt Comperr/son 1S

Com( le fe /J accurate

UJl‘}' tn ,’F‘A‘H"Mj errol, o

225 Sewe U0 aees t Ha%0, while seme goes +s M, § OH.
3 d

WO = H,+30. |, Ko, =ankh(-38) =0022%
-a a éa - 4 moles 7//10 ds /s

10 = U, +0H Ky, = anhin(-3.745)= 0.0235
-b 'éé b e b myles 97[ 0 Ao /IHJ

and :L—a—b moles 7 /'/10 re mara The /)umé// A
"””/Z’J'% hiptvre at Mw] memerl? 15 Then /*'J,L”‘}"‘-[’.

Then l (au—b/z\ Al V2
K, =006225 = oiiliey f)”;d H|3“*l;b>(l+},a+';b>
%) OS] =
2 .o (-a-b)/ (1t Lo+ b)
1) =
Xy, X Yokt~ (“*b/L ! )
(T C )

Hio (a-6)/(\+sa+Lb)

KoH: 0,06235=
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é7u/(7LIOMS Cn a Mé Can éc .sa/u(./

——775‘66' /‘buo
éj Fvid ol ervov. With a | e cr@‘/‘/j(jueswnj we
obtain ! CL = & 053 ? b=-o ooy So
- 1 =053 .04 — <
o JOOBEM, . o oS _ 0268 _
Rb |+, 02cs +.0355 i %,T Treee 0,024
6,053+ 00 /7 o0
X T e ) N e
e o6 ST,  Kau™ L, © e

726 Su\osjrﬁu\"!vxﬁ ’3‘\'\& afpror)rm*—e nombers 1n L‘]— (1120) 2

___ 2.'5 -6 . 3,‘1
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/h) = a;{/ + 73’ Eq (lo 3')-?
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P=trtpr , G =(c1,)p r(w),
A t 3 OOOK ) (qu> 2»«0’2 ( );:7:;:”’?
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7 1O L Cm
JF e T s A I Jz
v e =~ |6 -
m

0.8 From . (p34):  §S5.= —eofo T J x=(5-5)
from . (103¢) 7”()() ‘L(—Jf) - J—gi‘t) Ko = aXt hlseen
g f g /ﬁ[x(/ é%rf Adx L.L 57‘@37)
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L Fundononts | fqua'ko'r/ : Fz-M{T A é/f/;——f) +/v_£5 ’ &. //0,4-2)

por B2 [, v] (B 52)

CP — CU_ = L%ﬁ- (3We\ majrcl:la, \’e]é‘k’:"l,
T 2 see ony chegieal H\ir"’v-"“"'}_)
C"U‘ =t I _z_sf — e Té—E—Z
V TV

(), (Z5).
olo Spud of Soune| = QEJ(_MS i{fvl@
(n 2pJs v/s -
(), - 60, - BB - 3
s e Gp (B). (30); ¥

C»f) C‘U’; 'K-T D.M 9;\/&“ = So'ann'Jv\ o‘)[ PWL'09

10l Sea Sihbon of Pub o9 For £

1012 For 5 two- dimensons] monstomic 12eal gas s (C Fok24)
2= S0 AT = [ [on (2L o edy = Ftormtryo
F=-A1h =~hrhu (F5m) = -NAT 4o (4E) W;?;:f
For a cell-mocke] liguid . FlrA n) =-MTA[A"[ZQ€ f Mﬁ;n}

(conpore withy & (10.42))

10/3  from Egs. (1042) ondl (10:43)-
- V=4 —__[2F :_?
F’MT&[(‘/T& ~_A'Z/7~Q_ ) &/‘ 7—57-1)‘//\, Z”ﬁ
7%@ )’eSulvl /s }he Same 25 #a7 of 3 monatsms e /‘Jea/qas

pecause (1) in Ha Sormbhory interns| modes of motrs 1n e molecle
2r hej/ec,}p/ ond /&) 7%4 vow g3 & o ADI&/"/OA%‘W#.-WNé-?%Z’QCAD‘m ya‘.
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CHarPTeR {4

. We mus\‘ advevaye ‘Mﬂé ve/‘\ﬂc:u( '\-Ya.ue\, /Qr_osJ)) ovev Hne

\Oro)ec,{-eo\ solid amale, (*simd dedd)cesq , so
v/
| dallasd) smpeddd sy e
veek ™2 Tyt 3
$ Slvx& CoSQ AQ

o

IL e \KMJHM vary uni Eorml y F(%) = Cosk. sucl Yook

o
L= SD Coust 4% = COMS,!‘Q.O o Flg) = \/ Lo
!

" Lt _ L.
oﬁ F(g)dY = ‘h"z = =

——

(ne supvise )

Thus {_:\\

Nosws H«e cllS'\‘r\\ou\'!on o(» -L\g\_o_sg__ﬂ;‘_i'jra_w;':"‘z{pp‘nm__V_'_\‘ji(— (Mé
will be ncveased 1n Aivect v’arw{'n»« to  Ahe lénjﬂ.

»& o straw , since Ve lonacr the staw 1s, the more
||\<el\3 b widl be to veac the line, Twus

Do
P LE) ™ EF(%)  so | _ go $_‘(_§’/,Q03Ai
vehing 'Lbu(.\qraj g:o (%/gd)J{( |

o ig3
— 3 o_ - ?;1 9\3" Sush mn z_:_ 2 _ 4_"_
&{uuc\f\'ﬂj Lyt > l“ M“ =31 3
Sk {wb\«uuﬂ S—

?waﬁ\‘ Pro\cqb\& = 'Valae “-Ma* wakimizes F(S)‘ Thd va\ue " ?=0'
o
&)

?-—'S:E“Féﬁ)dﬁ» = S g’f—_*_zi;j./_*)” = 28", ¢ =¥k

P 2 6 (3, -8\%
o.060) Tima Znol - k.\,cr - _\_\.0\3‘\0-"(3 N0 3) = 42
- [051 237 230139410 ¢ (29%) ——

Frachon with €>14.2= \~(1-¢ m’) =%, Thsisa very small krachon

bod ALend ontams Z.Sx\o'smo\ecu\es,ar\.'ISxto'?w‘Hn § > 0.000 |
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1.4 From ‘prc—wous ?ro\;lcm Q‘ HL 2 0.00000704 cwy amd at
standadd conditians w2 - W = ,[138x10%(298) /1.3 x10°

= 3.43x1077em o j/zos ax.q

Ar 200 wmi. 2|Ci/a(‘1cm/ we -Cmgl '(:\nwk Muks Mech. Ehs
hawdbook (ex other cowm sorcable sources) That +he :JC/ISn’:)

|s reduced b‘j o fucker of Llx 1052, ,QMJ),Q will be
increased bj s Fucrer  soo
l= 7.8x08° cm = 285 10°km . J= 39210 “k

"
A"Ma.c.-rOS.Co(nc volume shoold tnclode mm7 MW pn Lree

Pafr\\s, Thes 5
Vol = &(100)

mac o

@[/ -'g at sea Jevel

1]

@(IO Lkw) at 208 m.elev.

A MALVUSCQPN. uo\um IS ow Wﬂ\f*f ? Lbu Alw\ensmvs
»’» the  solar sbs&zm ak 200 w c\ev. . Thus Ao
Ccm*‘muu\m Cm‘au\-uhcv\s are rossl\ﬂ(— ad ‘W\s ‘\C(S\'ﬂ'.

-

> %
n.s Camsm’e(' a control volume . T7he " :
fiest law says | \ 3 &s
-5 g;.(ao\s)=5 U ar R
s ,
but gr-.-\g-V\T ond  Gavss” Theorewm s SK,(;;AS)
\—.A
50: ' gkv-w\

—Sp\(—ﬁlk-‘;-‘_*- %%)AR =0

g‘mallj bowe weike u=fc(T—T,¢f,\ ﬁ| ek f,c ond

k as cowshauks: 2t _ pe T =
8 QL(\«VT /c“)a\?_ o
\)u\— He M"L'%fmzl waus b v&ms\n |Aen\'u.o\\\j sunceJK 1S
aroibrary | ond Vlfpe = e, S
2 LT
9T = X %
._____-————.ﬁ
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/.6 A~/al) e

Js i
D& Elw TELH 7”/7/7} D~ 10"

ﬂMJ U are /nc/C' ancjen/ a1£
/ / 7

11 Frsm Phe solohon og Prab. 2.1  we have Cor a

2-dimensional S = T
il J, 88 4.0 e EET

molecoles T Zm
fhai G5l e a1 3] ) S
N g—b'j:Jm;m—J:m= - 2 pur %
Now A = nl(w) /ﬂr o 2-m 745 So
£ _[mkT

:_Zf(-—,Q: —
/u n_fc T 21

//-g The Q/C’f‘n/qﬁon " %A/J case 1S /OQf‘ 'c/_/j a,na/fjou_s +o
that 1n 1.5 . The resolt is:

2, = Loon
Rl o -
1 1
W\f‘é’\f‘@ D"- D{sié—‘_ %{: a/wJ hfﬂ%w% % -Fav-examlaié_

”'9 V(/e Jlm// I//u.r%fa/e #L; /Oraé/c/m uj/nj a/a/z‘ -41 ona Ca_SC'/

Name /j stzam

P-
Tlpls Jeslee \& |5 \p |- 22 | 3(-3) 5
1o0C | at m .543;(164‘ s,nT(.,ns'T\-szs[.ooosec |.000\30 696 1.2 L
e 4

gmlen  qriense Fhey o ber

Lol _  cal

wm sec (jmole°(- 63 207,
The ?UMA/’I&J /‘%—; /?, 4//[5)"5) will alse ohifter éjﬂ-’
S o /7[’fce4/a e. The &///éfén(& aAr|ses éﬁ(ﬂu“’

@/d)é, < sheam 5 becowe stzam 18 not /2?(://j
s /Jé:u/ /”/:LS,
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.10 A=X +hi = [({f;—)Jc Cy, &), co ] p

bu+ (% A C‘,_t = ()f‘(>+ [%LK‘-—\) Cv_x S|nee C'a‘CV‘-’(Q
wrd (B cvp= Al

Mhos y= LB (e-0+ 0] pey

% P cp /> ‘-ﬂr‘_-{‘/{(‘g“)t@‘-\)‘\(l-ﬁw-&

1.0

s b /Eﬂz L Qup(mn)+/2EL LOSL__ =4, o 5 dkmT
AT 2 =i

Tm YZnmwa?

—_

Sl 18.02 -16-23+2 = [} N
oo ey s S

= 0.014¢4 cent porse
T 7

o= |4,
Q&f)&r;m—

where have used the raujL s\ol.ere value a&
ne re.SuH'Vlj \/a.\u& O‘F 1S 5+l” bélow 'H.\
entel wvalue of o©.017 cen hfmse

A= pefk(of -9)] = pteap (8[43 % -5)]
= ,ﬁ’-}?ﬂl&“?:sec_. 3:1:Ma-(°¥\ = 6,021 Bh/Lr (+oR

w\uo\« CWPW yucc—lj wr‘*‘n He é(f&'f‘lmen.f'nt Va-lu-c
s N=o0.02) B /W HOR .

Fin Po= s = S5 = 0e2 . The fuck Hatths
15 below +he exfemmenh«.! value 0.9¢ reflects
‘qu ‘(;au" Ha‘" ‘M\e S:,mrlc— +Léurj u;\,ler-rrécle"’s /A,

I 12 M= %(fmga"‘w lhb_‘-/acozcccz ico._) where or % L4

= 0.4 = 0.98x10 3gm JEm® = 3,220 gm/cH’
Suso T 4 i e, 9

p— - r ) - _ s-
cu,,b = xj—?;“—,g = 1.68S %10 em/Sec ; Cep,= 1624x10 c,../sec,

s
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H\Z_I co“"_’o\ X - oS\

MOSN s el
= ILS2 .
w0 J2orngt SX\O v ; QCOL 1.S2% x\O Cw

Ful— all These n the GLYreSS\c\a Lm /u o | je\--,
/A=2.1c*\o‘4ﬁ':+:‘—"— = 2.7¢ x o ¢

FO\.S(c

N3 From e \eest <sleam '\—L\o\e; Lat fje-‘- /‘cm\» = 359 ppase
baj " \“%r\oo\a‘hbn ' ’n&n

2
T M o date
TR T‘l Ml Me
/P=Z§Oa‘\‘m} F,-\.\‘s | —
J S
\7252| 1.5 |239 | .08 3
G| 143 |31 | |03 N e
1572 135 [ 353 [ 98 {
1482 121 | 376 | 2%
1372 1720 | 1| %
1302 142 | 310 36
(212 lLo& | 2| .90
| L |
6 3 ) z

The Com pavison s nof 1/@7 ood 1n Fhe case
Oﬁ J%eam rear 7‘416 C/“/fl/cd /90/}1} 771:/7/! L& =
Fron 15 Jow éj nboot 307,

‘s r‘wy'cf,

_ e/ ’
1114 We have %'. ~ T o(e"ij[a/{é") , 'év

+he mlzrjm/ = Lonstant and T~T i (// 7o)

: _for ¢
= e - p /=3 5 x5dx 5 ()
G s S 5 =T o ((X) r /T)

a~T~ (11.71)
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CHAPTER 12

57 /2. 7 il be wry /Ae,, /Ayméc//a%e\/] sS/nce I%le
air dcxrs /40# /O.Sé momc /‘um 147 /’llé c"a///.r/on n Zc/a,rr_
anging i+ we obtan

mﬁ'a - MOZ-M'[E

A g ] o
- __. ——
s “30
So: = o Maoa, — o= M o
- MoCp= Mol +M 9o or C, =G+ Mg,
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dowin (f-allommj s resold) lmmm.l,aJ,«-/jj bj ijme"hj.

M@A’ we uuf\*‘k Hne et\e(:p e%uu‘imn -Cyv- +Hae collisian
— 2 Zl’ _ E‘/z .a/l

wmoCy +MJ ) - m‘-_ ¢ +MJ CIJ
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el R T B G X
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M, G 24 Moy jL-_ moc‘:?-'/" _m:;”m./ j'z or ! j = j g
o

s —

/hu//'l//j E-? //Z.//a) éz- (I’T-— 17:> n & Lro::/aradué,/t

Thea Since r—:.\—"f; f G;F e La,méa/‘ */’éé rxjéf—
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\
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le— Z.rr(l‘n M 77N 0> 4 3 eX?{‘m{&“*‘Mu) *’m‘]
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= % no+ \v\).-ejra\ of an odd (:wc\"M J E‘ aé

so

C 4(@30\6 wheee E = E‘- '\—}\erv\a«\
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/2.5’ 57%/‘ E%, 12,28 w,//p 5;_ -—‘é:- ,:-' 477, =60MS‘A¢»171 a.«.{]c—/

J[[ . (€'~ ()gbdbded,d; =0
/
ﬂus 1[ e /hu/ré/_/] %, 12.1¢ éj J'&‘c ; /”#7,%&
Qver d'/la __"”ﬂ’“’" also Summing over [, we e’
\ e .~ M i ik
lﬂ”;(ﬁ*%ﬁ*-ﬂ%a}AQL = .5

L

This 1 a'vt,j Hroe ‘j +the Ferm 14 arentheses
Vanishes ., Thus we can 0//‘0/4 the dZ_ froom E—j 12.53

MJ E? /1259 F»”ows

12.6 we e/(/amJ f’he Sfef.u.'; Cw;/nuzﬁ é;ua/wn as A//ows

Q’EL' i, &) -
¢ +‘$' C - .p.‘-' —A' .-. i ._A
t f( L a*: hs Vﬁtco #V/otc;_

§2:7 DE v 0 | - T 7 _ 1 D2 T L0
j{DL )-B’gt} - v }e AﬁL'VCW*- ZF( l‘w* _64%

=0

so Dy
jc},%{+/%é+ﬁ-%: AT + A




12,8 The J/ea./j Boftzmann 27 vation béune

O+LQ'F+I-D'F‘O or —~Q of _a;n{'
or ocC 7 &

but £ has o duke +he fuem
£ = )2 ) " oxp (- ME

27TkT

Pu* His 1 +Hhe Boldzmann ec_\_uk*‘ﬂov\ and 3e+;

Loa-Fl-8T] & nbe “"F["s =

but n(ﬁ":o):vh se C€,=Ns ond £ == CB_I;

ne) = Ny ZxPE MTITi ]

Wus '

[2:9 G.) For earth’s jrav\*\j ; U= j 2 4= Ceonst: ; ?‘z _3'
3":

Q—C%’E)‘ N Z’PkT> C"‘\"( ‘l:i[;z;'*ﬁ?)
W%Lf(‘é no = AéWSIb a,j j'-‘-o . So Coanst =0,

SO

b) u-= S‘F as -“‘guglvrAr = - WS o lonst

bq“' U=o0 w\«cré V=0 x'i' LSY"-_'C‘Q se U=- C_'{.

Then

Q( €)= Mo (zm) BRRN” zrric‘ *azD
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T
/ ./ G /M wy A /273 Gy L G I_{L
210 We begin wth By (278) - + € f;ac‘ =
=0 Siace Heaa(J C RS
So "M‘:ub—i_+\ru«‘+u}ﬁao+u—%ii,;o

Lo o 0y dt
GW\A L_.,%_(lz,’)%) (‘u”ows, The S'H;P,s \(raz’xvxj = L?q.(lz,aﬁ)

o~z obyovs , Fmallj we mork M%—zjmh:

1\ » | N©
“U\:‘ai AUdvw —=- "L \gv‘o\v,lwﬁlﬁi( du
oU Z

pe-d

= (o) - &uu
e E%&gogv £duavaw - oL g

12.11 Pt £ .{fo) + ¢ (fna- e’(L,h).....' m é(aai{ja\\‘ zj(a())

et S (R

:zm( ‘°’ u [‘(MLU)* Qw)«( ~)1 [g%m (wﬂ(m
: wa” | = same wls \o,.m} qbdbde dq

(o\led- all “"krms i like Eowtl{ OQ & i
eo O - Z 5\((‘50)(3(“)
5 J

e'x é\(Lo\> ) : ZI(((O)xC(')) _\_ij_](_%(o)‘(_(l))

ot

ot
T he 3'darclcr ()guaﬁon é//ow: e Sawe P«*r’zfn,

(8 ) R IO )
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/2.)2 Cl)A‘“‘&f' a -(euu c:»HuSlem:/ f‘)ﬂé Ollscam‘,’\nugb oé‘ '}'emp-

erabhwve will won out and a continveus” oistribu-
ow, F(E,FE) will be obtomed. since ML),

4he £ield com be f&((&se“hd bj ,@.=_‘cla)_t ‘C’C‘)J .
’Hte AJAMJJMMIC e?—ua.hau (wl\'h L,c./T\-Tl m\B)

will ¢ “valid,

b) Since E:'—'OJ Cm‘\'\v’\utﬁ becomes %f— =0, mﬁf;é/o({:).
Ad Phe momentum e%, becomes 7 /f =0,
Fin Us 2ner 4y eq. reduees v AVIT=O.
it B
Since ‘Ur =0 &N 1§ na V\CCJ’ &n’c.e 1758 Hye AlSk.

C) When A> L a 7Lem prato e J,.rzan/-mw
21(1-5*_ amd 'f/hé /homeq%um 0# INCowmr v

7} M OU?L Qo
molecules will difter. 9/ J*Y

J e, - fuce A, /,?':éﬂmc—“»ﬂ/d‘
//‘LfSSurzf e 'élc_ﬁ 6} ﬁ_—_é!.,;kf_*z/”/tt

8 - nkA
AF’A 3 fs-f‘\: n_ylj(-rv -T) net fucee = %(T,-T)

R

Con—

(213 Assume'. m°na+bm¢c ma\eou\cf_s, bma
chaos .

D enCoUl‘I‘l‘&/‘S) mo Lecu lo—:—

TL we use subsenpt A o o\CSBna+e light molecoles
omd 2 o Ae.Sljvxo:\rz \mgavj molecules '\‘%e Boeltzmann

eq_uo)nom liakk wolecvles becomes
25y < §(0 (44, - bdbded 0L
kat)(,o)\ & ) ' '(f(.z) jrz € 2
w\\er‘e P Vecavse M, » M, 3 E.’z L E‘,, 5 4;/65‘;)3{,_(5:)
so 25+ 80 (£%4) g0 vaude Jhdn,
o (B M 1416) g bab de
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2 ST = i~
_Fﬁ): eEt'c“ 7C/o) 7( {/o) 7[(/) 7((0)//* eEr c)

mluy v +w-)/f£7

_L j“ £de —[MT CE)L[/“IC dud-dur

7"' 2
re ¢
=%/

—_— ~a
ne T = og o~ =

1z.15 R f. = 7({") 7((1) — 7(":7,1(0)_,;6{(/)"
(%)= S 7(54)

(o
B'Fg 'b‘Fm '“ #(b) SN !
AL SRS ([ gt 105 FAAE dobibede,

J

e Q{E«b) ' — °
Ge) , ° Z_:f(#f ’f,“) + T Oy
J

Eq,(la}é)

0= 1%, £ - £ £

( ‘f'(°) ZJ{I )((o) (.) 5 ;
5t ) i )b f (€4’;*€4j‘€¢,-,'643)%4£3e4%
&. (/7-,974)
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: ,_5—3'4.“1 o(l “tau Y)Moles
\\\4\ Gngmahfj at
&

A , Some wmove
by .
‘t jr-'o LTBES ( ‘l) -
l 'fﬁn. Ve e .
} —al$3£ o f_
- - B e S
3 }

- Tmo @D,+A=E+m)
Na.tg ‘DW#M[II 4\'0'»\ A AOWV‘ across CI‘;)

= %E U—i—n Ua ( ;:ﬁm\zai‘(—up)
o P T ’ o= B (E-2U)
S T T TR
. LoD oW z vz 2T =2Up)

Qu
b\li— U(,"UA (A—M—J ngup :-(uA—ZuQ%>

So 'ti\.- V\-éjr C\ux

uﬁ)wo—ni wa s Mtn,-l'un\ 0L SS CE)‘Q"M
ey 4L v«:)\«\—
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APPENDICES A € B

| C+ 5
A\ n | w! il Y lan | Wl | navi—n[£innk
\ | o o o) | -,08|
2. | 2 L6933 693 | 138G [=.CVA |\, 752
3|6 179 [1.099 [ 3.297 | 297 |[1.166
ol B 308 |1,39¢ | 5.544 [ 1.544 |3.1 56
S |10 4% [],6e9| B.045| 3.045 [4.769
10 3‘e3an_ I1S.1 |2.383| 23.03 | \3,03 |[5.09
1571 1.301d°° [ 27,95 [ 2,708 | 40.62| 25.62 [2789
20 2‘433,"0‘9 42,4 |2.95¢ | 59.92 ) 39.92% 4'2.34
200
i A-C
- e . errer in Ei. (A.G)
- 100
g A D srror n E (AS2)
g A 3
5 ©| . f : }
= 18 s 10 \s 20
ot
>
\Y)
—
0o -100 - A;‘% Errey N r\\n n

we conelude Hiat 'Ea (ASG\)/ while aa LiHle were
@mp\ncu‘red s extvasrdinardly accurate fuv Small n,

On e otVher hay\A} +e arr)mxmahon V\lnnj while
'+ Cowvcfjes = luwnl ouly at Vo_rj lau-ae n, \s a
Uerj SlW\S)\G aY\oromma on .,

B.\ a) Atea '-'-'“‘.(%DI-H' oL); dA=(m0*t 7L)A0 +( mD)dk=0
N ‘—%DIL 3 (et 20vLD)dAD + (xxrD*) dk =0

So TD+mh+rAd2nlD =0 d:-% 3 L= D
wo+xmD* =0 —

83



B\ Cont'd,)
b) C= C(4ivo=+moL) +C, (2nD+L)
AC= (WCu D+ Mlul +20u)dD +(1LAD +Cu)dL =0
(r2mLD)dD + (T D34k =0

™ = == Cm _ Cw
L D* Q_nﬁ + oD =0

L“_ CwD ¥2Cw
Cm%—zg
o0

~—

|IW|\'\‘

C*oL:D -

CLeck '

R,2Z The skebeh shoold shaw Yhe locus of h.ﬂk ponts on He
Imes of wtersechon Yoctueen +he S‘rhere, Ty 2=\
omd e V‘ec;\'ﬁwxsu\w ijer\ag\au}s} exja-—c‘mst, ’
The locus will reach 1bs extremum where tha
lag}- \ﬂ:jper\oo\o\a Liockes B there i

Cclm axam‘g\c 1S aJH'u(,.LeAB
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