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2. (x,y) = =3sin(3x — by) = =z, (W 7r>

= cos(z) cos(y)

fo(z,y) = y" In(y)

SOLUTIONS

0z
dy
fo(z,y) = zy™!

= —sin(z) sin(y)

f(s,t) 1 (2_3) o 2st?
Os 14 (2)P\2) sttt
Of(s,t) _ 1 _2_32 _ 252t
ot 1+ (?‘2)2 t st 4 4

Jye(@,y) = € + ye
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zy(x,y) =5sin(3z — by) = 2z, (6, E> = 5sin (5 — §> = 5sin <6> =3
(e) g—;u =223 88—7;5 = 2ry2® 8—2} = 3zy?2?
()
fu(z z)—6—y =  f.(1,2,4) =14
T 7y7 \/m X ) )
6x
2,y 7) = e = 1,2,4) = 2
6zyz 16
Ay, 2) = — = fi(1,2,4) = —
. We have
fo(z,y) = yev fy(z,y) = we¥ + zye?
faﬁx(xay) =0 fxy(xyy) =€y+y€y

fw(2,y) = xe¥ + ze¥ 4+ xye? = 2xe? + xye?

Since fuy(z,y) = fy(z,y), Clairaut’s Theorem is satisfied.



3. (a) We have
fo(@,y) =2 fy(@,y) = =2y
fa:ac(xay) =2 fyy(m7y) = -2
SO
fx:v(m7y) + fyy(xvy) =2-2= 07
and so this is a solution to Laplace’s equation.
(b) We have
folz,y) =2 fy(@,y) =2y
fxx<x>y) =2 fyy(xay) =2
SO
fm;(l',y) + fyy<x7y) =2+2=41 7é 0,
and hence this is not a solution to Laplace’s equation.
(c) We have
4x 4y
fol,y) = Zi fy(z,y) = Zir
4% — 42° 4x? — 49
foz(,y) = CESTE fyy(@,y) = CESE
S0 4 2 4 2 4 2 4 2
y* — 4 x? — 4y
Jaa(,y) + fyy(2,y) = (22 +y2)? | (22 +¢2)? -
and so this is a solution to Laplace’s equation.
(d) We have
fu(z,y) = —e " cos(y) + e ¥ sin(x)
fyl,y) = —e~"sin(y) + Y cos(a)
faz(z,y) = e % cos(y) + e ¥ cos(x)
fyy(x,y) = —e “cos(y) — e ¥ cos(z)
SO
Fun(,9) + Fuyl,9) = €77 cos(y) + e cos(z) — e cos(y) — e~V cos() = 0,
and so this is a solution to Laplace’s equation.
4. We have
0 0
G_Z = k cos(kx) sin(akt) 0_1: = aksin(kx) cos(akt)
0? 0?
a—;; = —k?sin(kx) sin(akt) (9—151; = —a?k*sin(kx) sin(akt)
SO
0u 0%u

= —a’k? sin(kx) sin(akt) = o

— 2 —
ot? 0x?’

as desired.



5. We have
fo(z,y) = €¥ +ye” fy(x,y) = we¥ +e” faa(,y) = ye©
fzy(-%Q) =eY+ e fyy($7y> = xe? fxmm(x7y) :yez
fmy(xa y) =e” fxyy(xay) =eéY fyyy(xay) = zeY
SO

fxa::c(may) + fyyy(xvy) = yea} + ‘Tey = yf:c:vy(xay) + xfxyy(xvy)

as desired.



