PROBLEM 2.73

Khowsd: A gqas conteined in A piston-cylinder asfewbly i's slowly heated.
S“'n.‘l‘e d&"'a and aper4h'n5 dq-‘-g\ are PVOV:'ded.
FinvD:

Deternasvie +he work done bgtha thaft noented
of ¥he prston and

each po lc T. Al3o,
ond develop an
SCcHIMATIC & Gliven DATA’

on ths Top
week done in displacing +Ha atwosphere,

deternune +he heat 1Y‘am-f‘r+’ +ho ga SJ tn KJJ'
Gccoun"\"ll of +ha heat tran rﬂr.

BNvc/nzIRING MODEL:

Fy =13N 1. Theclosed system is +he gas plus +he
priton and attached Sheft.

——A =08 cm? . .
Piston- Shagt 2. TVhere s no overall ckgnae w. kinehc
m= 25 K9

!
!
¢

energy - For +he F'S*N""’ sheft AT=O,
APE=0.2xd Eovdie qas, APE= O,
D =10cm 3. 3.: 9.8 M/Sz

ANALYSIS ¢
The weork <an be evalvated “3s'NnY

FAaz , where &Z /s the change in

eleva h'ov of +ha piston ~Shaft fovnd
as fFellows:

APE=mYg 4%

> Az= APE . 0.2 KJ ld’u.~lsx3.m/,1

¥ 1 " use)(v-m/sl} e IECE
= O. B2 rm.

Thus, +ha werk done b” +he s h ‘;

Wi = Fs 0% = (1334 N)(o.&zm)[ L43 | <1094 kI

-
103

The work done in Lirplacing e atreos phereis  Waim = (Pam Anet) 42,

wheve Anet w +he het areat Areo of piston fmce lev: area of +he rl«op_rhd-u;)

Ayet, = [@L,A] = [7C (locu)z = o.?c\.:a:' 734 cnd - Thus
P . T

21 1kJ
wate = ()P ed)| i) | e

(ogz,. )_—; 0.3Fk] A4—
An e""‘ﬂa balance {ov +“-‘ Sysl—fm ready
{[9\(61-4\?& o gt + (AR cafetatlgal = @
shaft
5 XR= (APE)P;&?{ + (Av)gqs + W

= (0.2&xT) + (o kT) AL LK O'L‘H'K:Z? ol ik
EN ERGY “oalance sheet :

ENERCY TN/

Dis PosiTioN) OF THE ENEREYT IWNV:

Q=2.03l kY

£ OERGY STORED? (AU)gas oo kI (407
ENERGY STORED: (aP ,;.ﬂo;i 0-20kJ  (9.55%)
A 0.63FK] (31-%%)

2.031 kKJ




