
MATH 2130 Tutorial 6

1. For what value(s) of the constant b is the function f(x, y) = ebx cos 5y harmonic in the entire
xy-plane?

2. You are told that z = f(u, v, t), u = g(x, y, t), v = h(x, y, t), and y = k(t). What is the chain rule

for
∂z

∂t

)

x

?

3. If u = f(v), v = g(x, y, z), x = h(s, t), y = k(s, t), and z = m(t), find the chain rule for
∂u

∂t

)

s

.

4. If f(s) and g(t) are differentiable functions, show that ∇ f(x2
− y2) · ∇ g(xy) = 0.

5. If z = x2 + y2, x = u cos v, and y = u sin v, find and simplify
∂2z

∂v2

)

u

.

6. If f(v) is differentiable, show that u(x, y) = x3f(x/y) satisfies the equation

x
∂u

∂x
+ y

∂u

∂y
= 3u.

7. If z = f(u, v), u = g(x, y), and v = h(x, y), find the chain rule for
∂2z

∂x2

)

y

.
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1. ±5
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5. 0
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