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22-142 100 SHEETS
22-144 2059 SHEETS
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Intrnal entgy (E)

\ Reactonts

Stnce 1he prducks have mose €n&gy than reactonts
(a) The diagram re YeSe1s an  InCregse |n :'nalfrnaffﬂt”{?j.
(b) #hurcfore e Sign +# AE is posihvi.
(”jwt(nwlolSq.y l_l_l/( 'y posihwve )
(c) 1€ no worlkkisdome, TS the procers £xo o €ado?

AE’=6)'+UU" =9 + &

| Sinee DE s PoSrH\/(, CL must be Pos,h\/cl So
| e process is adothermic.,

CDE"' + W CAE‘Q-&—UU' A?: Qrw
%W 1 Coj\l, n will ¢ ame ot pos e will (e act poshile
| 'A

; posiHive sl‘:\ce [w] > | ‘}_l g;\;;‘ ilsq’lo:_)!f;

i d WIS PoSn-HVC. pos TV

—

(a) The +hird one is padoHlrmic  Siace 9 is ,aosn';w.
ay) AE Is  not nevqaﬁ\& 14»*445/ af.Hne:( i+is @ -Aya/] 3

(C)iAE 5 foSﬂLl'Vt +fr all 3 Syskms, so alf 3 sysHme
. oxpeqence & NEGMn Ta (ndtrnsd oty 7




] N  Chapk 5
BTU = Bntsh Theemad Uark (& umt o fﬂe’j_}’)

| BTU = heat enegy req'ef 4o rouse +tnp ot | LbHo
b'/ °Fzronzu+‘. w r ‘

|
 Convet Fo Teules !
. 1 Ab= 453544

[ o = j_ ° Se hen S Hrun L\OJ[L-}-CM |
P @)(0) 732 e e i Some T s |
ChM9¢r£ (5_) Aegrew CelSinar

9 |

g=meat= {53594 )[9_.%8_:_!(1’)/% ,C) [ 1054 Touer |
[[BTU=los% T]

50 SHEETES
100 SHEETS
22-141 200 SHEETS

Z2-141

22-142

(3) Power = enegy/ time

EIWa%vL: | Joule per Secod ( |_3;)
(@) how masy T in | kW -hr ?

_ | T/ 36 = i bT \
(t kw-hedf Lose Y (T2 ) (5208 ) = 3310 Towe

() An odullt madat heat to Swisuadiags at Sane

mte 00 OO W incadlScend l_-,,,.,le
Hows much entgy Cin keel ) radiated pe~day 7

JoowW = |00 7 /s |
(24 4)  Bhe0s ) 1007 )Lt ) Vi) Lzoet el

Inothr wods | =2 2000 Diety (e ore neefed +v
maantain  body -f-fMp&'afurﬁ Sinee we raguate

hegt. !

i\
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SHEETS

518) S

A2 <50
52144 200 SHEETS

an

Seimd

_"Cw,cwlm AE  Ca¥a BW)

Inék clw-ba.a eado o €xo Hemic

 (a) g Ho0.763 kD) (LET) - 42T | ..
| Z’__Hoj_ &— 9 =.763k]

——> w=-%YoT

AE = g+w = 7637 - (~-8407)

AE= =27 Jowlear  (or = OFF lT)
ondo Heemip Since 9 waa,oosliﬁvc

(h) = a Syskn releases g4 | kT 1o SUriwdings
% uf?waLMjJ do 44.0 k WwWok om sjsk/n.

1-———r—'—"9 1: "éé.\m-

<t W= +44.0 KT

Chagh &

| exoHurmic Since

3 (s ne )ﬁVkaui'
/16’9115 €a 8¢ |

AE= qxw= -bb) kT 440 k7= [T -zz1k7

‘[c) Syskm absorbs 725 kI ket Gom
| Surroundangs while volume remains ¢onsha~

i+ Av= 0, No p-Vv wok wad dme , 30 W=0O

AE‘ci-rw: ?.2914T+0=Y7.25' )ﬁ]

enrdothemie Synco
zL wwposm’v&

I
|




‘Cha?fer 5

Which has- Wight- eathalpy ?

@) lmole COryy o | mole COpegy  CaFsame Tenp)
-t
fw.rlmmih_._ (s lfd—'*jaa)
" (>
Szg ‘PndeﬁfmlC.

(b) 2 molea hyodwgen atwms o [mole Hz

ﬂzs e

He + He —s H—-H '+€n'e73
(-M(q_y '5 relcased when bonds 'tcVM.)

c) (I mole Hicqy ael 0.5 Mok Oz,j) ) at z5°C
o (l mole HLO)af' ATl |

1w's hao mare athedpy
T e T HeOyy ~+ eregy
(ombushm of hydopn relcasts 4875 Sing
HzO(,’) hao |ower Pof(ahu éﬂw +han qu)d 0292)

@) [mole Ny, at 100°C o | mole Ny at 300%

fw‘sZae.

hoshe fempeatue :
e deni > B
ot mple

&3
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@0 2 CHaoHgy — 2 CHy

Chapter 5

Ozfa)
) The rxn is renéo%ermfd sine OAH Is posihve
(b) caleadatt heottansfered F 24.0

AH = +252.8 kT
(24.09 CK;OH,Y

_l_molc

F o

\/ 252.8 zL‘?
320423/ 2 mole CH30H
c) if the enthalp
(Whet

mass

CH30H decomposes @cmst. F
= 9Y,bF6 kT ->5[q47F kT
ecbsovbe

jc s §2.)ky,
mcH\anc can bc prduced Bom methandd ?
(@2 N ILT)(Zmole CHy le. 04281

252.5 kT )
Yd) \€ 38’53 CHy rtact

(,ow\fh'l'cl
How much ene% will be re ltao% 2
(& we revese +he ren

mole

) LD Y grams CHﬂ

W/ 0z, to€wm (CHz0H

2CHy +04 —> zcug.oﬂ A =-282. 8&
[3?53 CH")[le 04289 )[ 2 mole cH.,)
@

)
___________ﬁqsncnls €xo,
=_'—l303ktl'

B

) Aﬂ coq) ¥ C’ecaq) —> Aga)(s) AH = - 5.5 kT
A) Calculate OH fv :ynduchm e 0USO mole AsCl
(4SO mde chl)[ 65 k7 ) - -7au43s o |-295 m‘j
" lmoe AqCi

dj
295 kT are reldased..
butthey osked foyr AN
q.00 ¢ AqCl) [ Imole —bSS KT
( J A )[Hsaznj )[

| mole ﬂja)
) Cobeudake A iF q.25x107 mole
\F Agdts) IS d*‘SSGlVIy into Hz20, the

0 you conld dlse say that
() Clondatt AH Firformation o 9.004 ﬂjd

_f-'-.

4 I mj

u disselves ot Hz0
Aga“) p‘ﬂ coq) ¥ L ¢ aq)

revese trxa would ofcw

AH = +4£5.5 kT

[0.0606 k

Tj ;
tof:
60.6 T ig@;

B s Msolhan oF AICE




Chagle- 5

&0

o Same Jtmp o bp;hhj}{za Then, both removed, placed in sepaal
beakes cotpining, Hzp at 10.0°C.

Object B ratreases the cold Hpo -kmp 2.60°C (10.0°C 12.6
(4) wh«ah Object had the l/uyhef heat a:faay ?

s?w-)—eat at loo°C €
nemy fo the cold w

(A causdd a lage AT j
Theefpe A Com‘dmed mae Fhemed eneFy

So A’ had He I‘\»\;‘\C/ heat C‘f“"y-}

( We cord solve for it -

q- ch‘r ' 1=CAT ofC‘—"_%r
SPCG-Fac l\eaj' ‘\L’c“f““‘b

qlfamA) =mcat=(looog)ll %f)(g,s%) = 3500 cal

¢ (6omB) = mcor = (1060g)( 1 ceblsn)(2.6%) = 2600 cal

Cﬂ’liﬂ_‘_ 3500(00 = _3_.5:.0_9—5‘—'0--:. 4o CO-P/DC
l ATM lbo°( - 135 FbS*C

boi Im H A Aansfecred mave
138 i B wd’

+3so°c vs +2.60°C)
Hhar B dﬂjﬂ/fﬂ.&

= \‘lal 2000 col . 2609 ) = 2aF cal/e
- ", §FH%

l Nrg|  ioo-l26%C
6 Cp 7 (o ] >

(o) bhat can Ve say chout Fhe Spe cific houts 7

Netmuch ... We dm¥ know the mass of either solid

A cold have the haghy hoat cap dme o havin
a highe spe uhi l/\&:d’ (6), ora I/j‘zj”kv MASS, arjboH« ‘

= mc A koo G wghe Sme” thn B,

Ll
1
a1
.3
Ve

1
k:..;\ cappuy Speafic haat

) Two .S‘oh‘d.S, l'O.bjt’d'ﬂ" ond "0{)}({# B" lett in bo}“y lwﬂ"(/ A/ Wj C ome) _
Oblcd' A i creases j;’f-d. cold Hzo-km, é 3,50 (100%¢>13.5%

had The highar . Thonsh bitn B ond B

(o wke#uffmj Are equal) $owe Cant compate the speoific hdls.

SN

ong,




‘(‘Moﬁ'/ 5

@) (@) specibic heat o Uqwd 10+ | 1.0z | o [T /5ec]
(b) mollr heat Capau'b of thoyp)

{l.o;ficcnzl? )/ 1501529 )= ‘ w0z o (or 75.35T /mde o)

(c) het capacly of 1859 Ha0
q=mcaT [/ q=COT = C= heatcgpaudy= mc
?P‘“‘RC hoot .hedcapdb |
C=mc = Clgsg)[l.oqo%e;?’) = ‘\85 'C’% (_0“ 774 {-—)

cd) how many kT needed o rasse +empne 10.00 l’j}(zo
fiom Ty o to H6Z%C 7

g=mc 4T = (lo.ookj)(—'%-’)[( %%ﬁ)[%,zvc—w.éz)
9= 216000 el
(216000 cal ) HASHT " l\cT) = G037 ‘C)Oq T
| I ca 7(753{7 B L

@ (4) W\m‘ch Mﬂc& fﬂT@b]C 5.2 (P‘é‘de ‘7’6) .
(equire the Swmalltot amourt of " ntmy +y increaae Hmp
50.09 subsiang ’”\7 lo kelvin??”

s would be Hhe Substance wih tre loweat ¢ ¥ vodue (specitiy
which is mercgg! c= Ol T/9-K

| Hyeo |

(h) Coleulct He enyy regd !

1«" mcAoT = [50.0_?)[0.'%)(10 K) = @

35502




Chfﬁ rer 5

50 SHEETS
700 SHEETS
22-144 200 SHEETS

29441

22-142

~#53)

SANTIZE

NaoHs) = Na,, + OH7,, |

&

. 0504 NaoH lato 100.09 H0

Tr = 216% _

] 4 el ‘. o - [ ]
e = 33,99 > AT = 37%3%-2lb°C =]k °C
Find AHs.i,

L, caf
Tuze = M AT, = 100.05 (! Goc X16.2°¢) = (620 col

o, f'fyou I'nelndle Hhe 6.3‘0} NaOH,
9= (/0"-57) (1 C;";Pc)(lb.z () = 1725.3 CJ) |
(tbzo cob) 41847)/ LT ) = (37805 kT absorbed by Hyo

cet /0007
650 ¢ Napn )/ Imole . \ _
| ( J )[3‘7-9971_}) = 0.1625] molew NadH
|
% IH0 = ~ ?NdDH Tte H20 absobed 0.77F T,

So Mo paoH relcased 6.?78/#4‘
GMaoH= Gy = —6FF808 ET |

i 6251 moles o

Dt = -63#3#909 kT _ -Y4l.7 KT /mole (o/ —dY 4 T

. ‘:TC";C[:;@

: MNabH man
5b) NHyNOxy —> NH ™'+ 0057,

. ‘{ZS:, n 60,09 M 0 |

| 7t = 22.0%C, T¢=]69°%
@) AT= Tp-Ti = le9(-22.0°C = -5.1°%

Qo= MCOT = (5o.oj)'( 4.124}:%)(-5.1‘-5) = —-1280.3 Joues |
E T m.;ﬁdkdof”-t
| ~128637)/1XL \ = -1.7¢0304 ET AR (i
| ( )/ 10001 / "yii% emi%
() (TR ons Ondo +hemiic. +4e Hao relcased 128 k3,
td the MH NO3 absobed tie L.2&8kT )
(425 9 NHyNO3)/ (J?Zw_te_) — 0.05%096 molear NHyNO;
04
g I;:ZZJLI . .z80304 9 _ |24 JcT/MO[J
H &= = + |, 28030t :
NHyND3 1“10 0-0‘5%?6"'013 (\ o 2@ k-T/m;Sti

l\cym‘nolua;;,fi-gﬁm




| Chapler 5 )
. l. 8’00j rh(mr(’ (Ce HsOH) bun 157 a calwmﬁef Y

| Ceuloimstu = 1.bb kT/oc T = 2136°C, Ty = 26.3F%
(a) ]
: 0: C,HsOH + 7 O, —> 6 (0 + 3 Hy0

;(b) q= CAaT= ﬂ’-éé ’gg)[zo.37°c-za.3e°c) = 584166 kT |
‘ “Soioc
|
|

q caloimetr = SBHIbE T & the cal imetr absbs

~ haat-releaaed
q re == 9 cadorimetr = 5%.416bkT the o mf; .ew

(i-900 g CortsOHt )/ dmsle . Y . 0.019/24 molas (s HsOH
7‘/“297

Heatof (ambushm ia )cy/j = -?zggbwr - L_gz.g kT@

theat ot Combushb in KT/mole = ~GEHIbLET | -3050 KT /mole |

019126 mble

7 \ |
e‘(r DA (QH;COOH) 26,38 )‘T/XO - ﬁtlb;;w;jt 1:{}::/”#:{:4
b ¢ ! a ln.j' g

50 SHEETS
200 SHEETS

z22-141

)
=
Ll
LLt
e
[%2]
=
(=]
=
o
<
§
N
ol

o
i
'
O\
o~

!

| Q%Oj beazoc awd burn i
@ Ti =" 2Le0°C, Tp = 29.93°C AT= 83%3°C |
|

)‘lcom\pushm | = (%6.38 _9“!)[ 2.7-60j) F2.308% k7 Mlaucdj

! bj rn (C‘DMbushM

! 9 calwime v = C“/,,m;y Aﬂ,_ew,m
72.3088k7 = (C(833%) Cectornts = 874055 k:r/.,c
() Now 1-Mo 9 ofa new p~ganid @ | §M n/o?) |

subS#ante we (ombs /[ Same |
alvimetn.  +; = 2214°C, Tp = 77.09°C |

? Z(a.e CQ AT (?7'1'055'167/0()(111 qguc) = 43,266+ kg '

| 43.2657 KT _ 20,0456 —3 \ | %0.0 KT/} (o negative ?’OOM/J
| 1440 g

(c) & Some He calonmﬂ-e,u water s lest, the
(), ! head cﬁaujy ot the  caloimede o)) dccmw_

4=mAT wiHna lower M, ¢SS heatwill be Yequird
fo nCltan Hempgaint/ achieve a |
gven /. PO

Crap\- (a) ond () wereat agsiyned ...




- ) | | Chaple 5

@) jlmcvﬂ’ CLH:;D-QI ,
AHcmthm = 1557 kT/j i
1
35005 glucose bu , Ty = 20.94°C T =Z2432°C
i
Entgy releascd weose = (3.5009)(19SFET | = 54495 kT
74 b 4 g : ) ;
ﬁé%ﬁj ATCA—?WI,MJZ' = 24.32°- 20.9+°C = 478§°C
E:‘i% QC&JMW"—" CC:—?MW AT
cxco‘?‘& ” ( »
i #-(AIM»Z‘M
9 Codemm = 4 = SHHISET - 14417 —3{ 144 kT
| AT 3.78& °C c
, He glucost Sample wex Whe a lage (massive?)
® ,-f'ﬁpn jjJMMK Wald haw relcased Fwiie os much ‘
. entgy, S He AT womld have beon Fwice av lacge. |
'. d |
Cenl

fé@c) See previous pagee




BTy S S o '_&ﬂﬂ}&_“; . A
even:P2¢C 4 0, > 20 AH=-221.0 kT
i @ 2C ~+ 07_+L1Hz—% 2CH3oH AH = -40z2.H KT
Find BH fir this rn: Co + 2ZH, — CH30H |
 Fust revese ra (D od mudtiply b, L Fo get | CO mlets

| CO —> | C + —‘5_02 DH = '—'Z-,_(-Z’ZI.O\CJ')‘-“"HOE;’CT

Next paubhply o (D by s to geb [ CH3OH on gkt |

|
| C + Lo, +2H, —> | CHa0H  BH=% (-Hoz4kr) #-2012

&
|

fzwris \CO*}Z/A—J},Qi +Z|'{7_ —> /l/{-l— ;LI_/O'L-J-I C H2,0H i

| -
Lo+ 2ty > Crsor [ Ad= oS+ -2012- t‘/iﬂ
7

L 200 SHEETR

[¢&
~
i
LJ
[}
=

21712 100 SHEETS
5%

I
N gvent®© Np+0, = 2ZNOo A, =180.F kT Answe.
@ @ 2NO+0, = ZNO; A, =-13.1 %Y
® 2Nzo — ZNy+ 0, OHz = -1b3.2kT
iF‘NQ A fr - N,0 + NO, —> 3 NO
l use rnen(> '
Chget Mo (s NaO = Np %0, br=6632)(5)7 -Clpkr
leff ' mu H'}p-f}
P
mulhply, Tren @ No, —> NO +40, AH=-13.("%) = +5655
: bj ("J.) {vﬂc}' Ky
! A
e en® asis o No+0, —> 2NO &= (0.1 = 1§0.3 k1
- cancel Nz ook Do )
o gt 2mort NO
| bl NoO+NO, = 3 NO  DH= —8lb+ 5655
+150.7
= 155.65 )CJ:/
]"!55.?14]




@

|

|

i , i - . e
themde!l 2 AR + Fez O3y —> My03.5 + 2 Feusd |
|

ARirbeg: O T32ZUC ~1669.9 kT o
Iﬁ-m App.C T . (w
| P1059-106 ales) o Fen e elements in st sz, Se Ze» DH,

AHN,," fAi'meo{ - {AH;,{AJ

Mg (Ma03) + 2 BHE(Fe) — 2 AMeAD - | DHe (Fey O3)

= =1669.9 kT + 7(5) - 2(0) — (-822.161T)
= -FY7 b kT — | —847.6 ET|

22-1f1  5G SHEETS
'2-1§2 100 SHEETS

@ 4 200 SHEETS

AN

Use Appedix C 4 Coaleulate NAan

Q H
3 @) CaO _+ ZHC(I — Cad ~+ H20 g o -
S Y 635%  LazsP 7455 -2dLEZ & OH® 1 kT pple
p M = ~795.3) + (-241.82) —(-635.5) —2(-9230) = —217522 |
| :
| ~2 7
_ | -217.5 k7] |
(b) 4 FeO¢s; + 02.@) —2 Z Fez03¢¢) or‘;:;,,,h cowte) ||
~271.9 ¢ - 92216 be kT /mole.
¥ |
AH= 2(-822.1¢) — 4(-271.9) - I(6) = -55632—)-556.7 k7|

(c)

2 CMO(j) -+ NO(’) — C’L{-Z_O[s) -+ /VOZey)
~156.1 90.37 -176.% 335y

]

D= I(-130.7) +I (33.84) — 2( -156.1) ~](903%) = ?%7?-‘;@__5 0kJ

-

(d) LIINHJ 9 * 02.(7) —> X NZ-H‘-N,) 7 ZHUQ/I)

-235083
|

DH=204548) + 2(-295.83) - 4(-H619) = (5) =[-19%6.10 FT |
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D

22-141 80 SHEETS
.. 22-142 100 SHEETS
£ 922447 200 SHEETS

|
|
w 1
l..I

o
l*

@

,-.—.ﬂ‘

(a)

(h)

(c)

-392.5kF -295.3 |1

CaH "Om

' “?Pf:;;":?“") \V

Y Heats of frmakion! Jooked up CO2 ol Hio0

H\C/C\c’” (n app-en.{nx C
W R
" " " R cilenbate Mg, 0, (M0

AMan= 3 DR (Cor) + 3 DYg (Hho) — 4 BHL(0,) — | DHp(CaHi®

<1390 kT = 3(-3935k7) +3(-285.83k1) -y (e) - X

X = -24%.05 k7 — | =248 k7 = Orlgm GrLO |

Nor T I nale”

2,34 +rimethyl pentane (CoHip)
C—C—C—C —C Combush o ot | mol yleldy 5064%.9KT
2 = I M0ty 0wl (Oz4) produced
Balanced €qn Hv comb. o Imoe CgHig
GHigyy *5 02y = 2 COzep * 1 a0y

7 Niave 4o do a frachon Sine Hrey Say
jownake rxn fw | mole C(FH,gq.

Balanced ¢qn fr frmahm of | mole Csrliy Batits Lments
3 C(S) = ) HL(’) — C?ngw) An= AR,F(CQH,’>|;

U-ACDA»"'\‘(:W'\ Tuble 5,3 (page 184, Same w A’Pp{,drxc...)
4o ol culaka AK{: oigcgn., (Himethyl ptatane )

A= —506M.G T = & DR (C02) + G BHe(Hho) — D (GHy) -5 M,c(cu
50649 k7= §(-3935)+q(-2%8) — X - 22 (p) |

\ X = -159.% V_T/mo\:_j -
o - 18H iHis —2h.8
heod ot Lomahm o P 1060 F13 ~24LE2

.’

3 e
ot 1 qum,JfaMA |P3.Mm -24l.%2 Yom
Ge -254.6 KT




7Ch4,okf 5 1
Acc o page 188, '

m hitkea neodle Soup

25 q faf
Y ¢ acbohydeate j fat contains 1 Cad enegy
74 priti j carbohydmate hay 4 (aQ

! y /Dro}ﬂ{n has 4 calt

' whan Wwohzed)

[ZS‘j fnf)/ 9 (n-P) (jqj mrb)/l-l (A-P) (‘-]-ypm}ter/Ll (a-p)
= 1065 2= |[0F Caloies| (w]exha SF)
@ Eorth fb}au—!a/hm A billisn  (€ad f'rﬁZOO‘?)

T WW{VMSJ ;IM[OS—C [(6H|1.06) Aeeled 7"- pnvaQ
I500 ¢l /peser  for a gtar 7 |

Da |
J |
CéHaz Oe (s) + b 01(7) —> b COz, )-+ éH‘Lo/e‘) + 72803 ka—

(S ) 00 2] ) Y s

ﬁwt ta lorie ( 180. 1572 y )j

= 10 x10"® grams GHg00 mole
| o L/,o x [p'?* Kj CeHi2 0, J
@ Ca-"l ) + 2 HCO;‘(a,) — CG-COS(S) + C0th) * H’z O(p)

lnmc stone ! '
\,O\M(\ shalactibe and shalgmik formahm |

| mole Cal®z foms,

x = He CO ushes b
Rxn perfrms 247 €T APV wok as 2 [;Lmrosfm/fﬂ‘

!
l

A'Ml 2395 kT heat ove absobed Hom eAvireameat

Wk wos Adpne )"j ‘]’LQ COz_ bk d 2.4F T wok mSM.J/DuJ-lr
S0 work done 04 “ywn”is  Negahee: =-2L47 kT
 Rxn abserbs  3%AS KT so q =[* 3895 k7 = DHtewn]

DU (DE) = grw= 3‘6“7516’)"*( ~2.4F¥T) —%‘WKT
E AU




| Chuple 5|

22-141 50 SHEETS
22-142 100 SHEETS
22-144 200 SHEETS

A=)

EAMPAD

O: H‘OUJ Madz bn‘c/@ are /’H’fdfa’, +v hae +le

@ Pussive Svlar with bicks’ ‘

[ brick = [[§ k '
3‘\’"/’-?5/"“@“ /\wf“rfélm‘d{ = 09T /(,, 0.85 .T)
G 9K

Same C“f”“'ﬁ sra  [LF %03 yaﬂofu Ha0 ?
C = mc
7 7 Nty
SptutiC eat
e, e L
ol T gL gec |
L 18 o(

W

Heat copacty of | bnck = M< [1?009)55’%"_) :/530:35

{Ha»f caph ity i the 1700 gablna HiO =m
m= (/700742,&“4)/3_;:2%){ l,o_’o—O_M_L)/;/,Lj =6 435‘/807

T
mC=(64351809)/ 4.184T) = 2. ,
( ?)( 75) ’ i%%/ Af_?};zo
8

|
24692s*107T = % (1530T/., )
°C

| v = [759%.9 ~7) 19000 bricks !




@ Eshmall ¢ ) !.

2-141 50 SHEETS
22-142 100 SHEETS
22-144 20Q SHEETS

EAMIPAL: 5.

£5))
&

5. 5% 1p'° 9 COz /yqr ¢ Axed” "j Pho)—osynﬂ/he‘pfs-
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