Solutions 15(a)

|Complete solutions to Exercise 15(a)

1. Very similar to EXAMPLE 1.
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2
ﬂ:x and ﬂ:P+3WX =P +wx?
JoP OX
3. We have
A o PL 2PL PL
@ A==l oaE " 9aE -
oP OP\ 2AE 2AE AE
L ALY 0 (9P 18P 3PLS
() oP OJP\ 96EI 96El 16El
4. Given Q= Ax’y" + Bx'y’ we have
@:4Ax2y3+28x4y
ay
2
o, = d ? =12Ax*y? + 2Bx*
0
@:ZAxy4+4Bx3y2
OX
o°Q
oy = =2Ay* +12Bx%y?
5. (a) Given u =y’ — x>, v=2xy we have
@:—ZX ﬂ:2x
OX oy
ou o
Hence 0”_?(+§_\)//:_2X+2X:0
. Ay . . Ou ) or 1 OP
(b) We are given u = tan \;) . We find = by using > [tan l(P)]: P o
au__ 1 (_lj_ Y
P - 2 2 | 2 2 - 2 2
X 1+(y] X (x +2y sz X2 +y
X X
0 17P
Consider v :%ln(x2 +y2) then using é}—y[ln(P)] =Eé’_ gives
ﬂz 21 2y = 2y 2
ay 2(x*+y?) x> +y
ou 0
Hence A A Zy >+ Y __o

ox 3y  X+y* X+y’



Solutions 15(a)

-1

(¢) We have U=-2y| (1+X)"+y? |

au_ 2y[(1+ x)2 + yz]_z 2(1+x) = 4y (L+x) -
ox [(1+ x)2+y2}
We have v = a ;x) —y’ . Using the quotient rule, (15.7), with
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Hence %+Z—\;=0
6. Very similar to EXAMPLE 8. We have u = Y > and v=—— al >
x +y X +y
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7. We need to find k¥ where x = _V(Ej We are given the ideal gas
equation.
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We need to find f where S = V(E] For V= >
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8. Rearranging the given equation we have
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Rearranging — =V +— to make P the subject gives P = —————
P RT V + K/RT

Differentiating with respect to T by applying the quotient rule, (15.7),
with
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Since C,—cC, =T (Ej( o7 j by substituting the above
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9. Rewriting the given equation as P=RT(V —b)  —aV . Partially

differentiating with respect to V gives
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Equating these to zero and rearranging gives
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From (1) we have
6a 2RT

Transposing to make a the subject
RTV*

3(V —b)’
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Substituting a = -~ into (1) gives

RTV
3V —0b)
2RTV'  RT
3(V-b)'V® (V-b)
2V =3(V —b)=3V -3b

3b=3V-2V=V
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At critical point V =V, therefore b = 3” .
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Substituting b = ? nto a = gives

9RTV.

Similarly a=
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10. Let f(x):Asin[ j+ Bcos(ng and 9(t)=Csin(at)+Dcos(at) then
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2 u=u(xt)=f(x)g(t)
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For é,—bzt treat g(z) as a constant
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For e treat f(x) as a constant

u=f(x)[Csin(et)+Dcos(at)]

% = f (x)[ Cocos(at) - Dawsin(wt) ]
78 _ ([ -co?sin(ek) D os(ot ]
=~ f (x)[Csin(at) + Deos(at)]
=9(t)
i?: =-"1(x)g(t) &)

From (*) and (**) we have
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Thus u(x,t) satisfies the wave equation.
11. (a) Let f = f(x, y) then we have
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Substituting the above gives
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(b) Similarly we have

f =2xy+2000x™" +2000y™
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ot _ 2x+0—-2000y? = 2x— 2000y ?
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Substituting the above gives
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