3113-example-multi-variable.nb

example of prove product of cyclic partia derivatives equas-1

Solve[PV==RTExp[-al / (TVR)], P]
Solve[PV==RTExp[-al / (TVR)], V]
Solve[PV==RTExp[-al / (TVR)], T]
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Use example of reduced van der Waals gas equation prove dv/dt=-dp/dt /
dp/dv with numerical results comparison of the two expression. Works
for parameters above critical value (t,v,p > 1) and some below critical
value regions.

eqn:=(p+3/v~2) (v-1/3) ==8/3=*t;
sol = Sol ve[eqgn, p]

-3+9v-8tv2
e s I

sol p =Last [p /. sol ]

General::spelll:
Possi bl e spelling error: new synmbol name "solp" is simlar to existing symbol "sol".

-3+9v -8t v?
TTvZ (-1+3V)

pt =D[solp, t]

_ 8
-1+3v

pv = D[sol p, V]

_9-16tv +3(—3+9v—8tv2) +2(—3+9v—8tv2)
vZ (-1+3vV) v2 (-1 +3v)? v3 (-1+3vVv)

ptv=Sinplify[-pt /pV]

4v3 (-1+3v)
3(-1+6v-9v2+41t v3)
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sol = Sol ve[egn, V]

{{ve—%— (8lp-(-p-8t)%) /(9p (243p? +p®-972pt +24p?t +192pt?+512t° +

27p~/729p+54p2+p3-1080pt +24p2t -432t2+192pt2+512t3 )~ (1/3)) +

1
9p
((243p?+p®-972pt +24p°t +192pt? +5121t3 +

27p~/729p +54p2 +p3-1080pt +24p2t -432t2+192pt2+512t3 )~ (1/3))},

(v P (141 V8) (81p - (-p-81)%)] /(18p (243p* +p" -972pt +24p%t +192p 1" s
5123 +27p+/729p +54p? +p3 -1080pt +24p2t -432t2+192pt2+512t3 )~ (1/3)) -
1§_p ((1-1+/3) (243p2+p®-972pt +24p°t +192pt? +512t2 +
27p~/729p +54p2 +p3 -1080pt +24p2t -43212+192pt2+512t3 )~ (1/3))},
(vo- PPl ((1-1V3) (81p- (-p-81)%)) / (18p (243p2+p®-072pt +24p2t +192p1 7+
512t°+27p+/729p +54p2 +p® -1080pt +24 p2t -432t2+192pt2+512t3 )~ (1/3)) -
].;—p ((1+1 V/3) (243p? +p?-972pt +24p2t +192pt? +5121° +

27p~/729p +54p2 +p3 -1080pt +24p2t -43212+192pt2+512t3 )~
(1/3))}}
solv=First[v /. sol]

General : :spell
Possi bl e spelling error: new synbol name "solv" is simlar to existing symbols {sol, solp}.

-%— (8lp-(-p-8t)%)/(9p (243p? +p®-972pt +24p?t +192pt?+5121t° +
27p~/729p +54p2+p3-1080pt +24p2t -432t2+192pt2+512t3 )~ (1/3)) +
1
9p
((243p? +p®-972pt +24p°t +192pt? +

512t°+27p+/729p +54p2 +p3-1080pt +24p2t -432t2+192pt? +512t3 )~
(1/3))
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pptt =D[sol v, t]

ip+ ((81p— (-p-8t)%) [-972p +24p?+384pt +

1536t2 +

27p (-1080p +24 p2-864t +384pt +15361t2) ))/
2~/729p +54p2 +p3-1080pt +24p2t —432t2+192pt2+512¢t3
(27 p (243p* +p®-972pt +24p”t +192pt? +512t3 +

27p~/729p +54p2+p3 -1080pt +24p2t -432t2+192pt2+512t3 )" (4/3)) +

-972p+24p?+384pt +

153612 +

27p (-1080p +24 p2-864t +384pt +15361t2)
2+/729p+54p2+p3-1080pt +24p2t -432t2+192pt2+512t3 )/
(27p (243 p? +p®-972pt +24p?t +192pt? +5121t°3 +
27p~/729p+54p2+p3-1080pt +24p2t -432t2+192pt2+512t3 )~ (2/3)) -
(16 (-p-8t)) /(9p (243p? +p®-972pt +24p?t +192pt? +
512t%+27p+/729p +54p2 +p3-1080pt +24p2t -432t2+192pt2+512t3 )~
(1/3))




3113-example-multi-variables-1.nb

ptvv =ptv /. v->solv

General::spelll:
Possi bl e spelling error: new synmbol name "ptvv" is simlar to existing symbol "ptv".

(a (_%_ (81p- (-p-81)2) /(9p (243p2 +p®-972pt +24p2t +192pt? +5121° +

27p~/729p +54p2 +p®-1080pt +24p2t -432t2+192pt2+512t3 )~ (1/3)) +
1
9p
((243p? +p®-972pt +24p”t +192pt? +512¢t3 +

27p~729p +54p2 +p? - 1080pt + 24 p2t -432t2+192pt2+512t3>A<1/3)))A

3
143 (-P-8Y  gip - (cp-8t)2)/(9p (243p2 +p®-972pt +24p?t +192pt2 +5121° +
9p
27p+/729p+54p2 +p3-1080pt +24p2t -432t2+192pt2+512t3 )" (1/3)) +
%((243p2+p3_972pt+24p2t+192pt2+512t3+

27p~/729p +54p2 +p3 —1080pt + 24 p2 t —432t2+192pt2+512t3>A<1/3)))))/

(3 (—1+6 (_%_ (81p- (-p-8t)%)/(9p (243p? +p®-972pt +24p*t +192pt2 +512t° +

27p~/729p +54p2 +p3 -1080pt +24p2t -43212+192pt2+512t3 )~ (1/3)) +
1

op ((243p?+p®-972pt +24p*t +192pt? +512t3 +

27p~729p +54p2+p3-1080pt +24p2t —432t2+192pt2+512t3>A<1/3))) -

9(_ﬂ_

5p (8lp-(-p-8t)%) /(9p (243p? +p®-972pt +24p>t +192pt? +5121t° +

27p~/729p +54p2 +p3-1080pt +24p2t -432t2+192pt2+512t3 )~ (1/3)) +

—9lp ((243p? +p®-972pt +24p?t +192pt? +512t° +

27p\/729p+54p2+p3—1080pt +24 p?t —432t2+192pt2+512t3>"(1/3)))"
2+
-p-8t

4t(- 55 - (81p-(-p-8t)%) /(9p (243p% +p®-972pt +24p>t +192pt2 +512t°+

27p~/729p +54p2 +p3 -1080pt +24p2t -432t2+192pt2+512t3 )~ (1/3)) +

% ((243p? +p®-972pt +24p°t +192pt? +5121t3 +

27p~/729p +54p2 +p3 -1080pt +24p2t -43212+192pt2+512t3 )~ (1/3)))A
3))

t =1.1;
v = 0. 75;
sol = Sol ve[eqgn, p]

{{p>1.70667}}

p =Last[p/. sol]

1.70667
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pptt
pt v
pt vv

2.39362
2.39362

2.39362



