MATH2010 Advanced Calculus I

Solution to Homework 5
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Solution.
fo=2 cos(?mc - yz)(— sin(BJ; - y2)) -3=-6 sin(3a: - y2) cos(3x -y?)=-3 Sin(6m - 2y2)

)
fy= 2cos(39v - y2)(— sin(Sx - y2)) (—2y) =4y sin(Sx - y2) Cos(?)x - y2) =2y sin(6x - 2y2)
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Solution.
f;v _ (1 —x2y222)_1/2yz

f,=0 —x2y222)_1/2x2

fz _ (1 _ x2y222)71/2xy
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Solution.
h, =sin¢cost, hg = pcospcost, hg = —psin ¢sinf
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Solution.

Asin Q12, f = s, then
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Q54

Solution.
Wy =SINY +YyCcosT + Y, wy =T CoSY +sinx +x

Wy = COSY +COST + 1 = wy,
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Solution.
f2(0,0) = lim f(1,0) = £(0,0) _ lim ;in’g?’) =1
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Q65

Solution.
a?y+z?’x—2yz=0

By implicit differentiation with respect to x,
Y+ 3222,x + 25 - 292, =0
At the point (1,1,1),
1+3-1%2,-1+13-2-1-2,=0

Zp = —2

Q71
Solution.
fu(z,y) =0, domain = R?
[ 3y ify>0
fy(l'yy)—{ —2y lfy<0
foy(x,y) =0, domain = R?
fyz(2,9) =0, domain = R?

, domain = R?
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Solution.
=363 cos 52
xT
fy = 4> cos 5z
= 53" W gin 52
z
faz = 937 cos 52
=163 cos bz
vy
far = =253 cog 52
Hence,

fow + fyy + oz = 963 cos 52 + 1637 cos 52 — 25€37*4Y cos 52 = 0.

Therefore, f satisfies a Laplace equation.



