
PHYS 301 Tutorial #2 – group problem solving

Copies of the inside front and back covers of the Griffiths text are provided on the last

page.

1. If ∇× F = 0 everywhere, show that:

(a)

∮
F · dℓ = 0 for any closed loop.

(b)

∫ b

a

F · dℓ is independent of path for any end points a and b.

(c) F can written as the gradient of a scalar function: F = −∇V .

2. If ∇ · F = 0 everywhere, show that:

(a)

∮
F · da = 0 for any closed surface.

(b)

∫
F · da is independent of surface for any given boundary.

(c) F can written as the curl of a vector function: F = ∇×A.

3. Compute (r̂ · ∇) r̂ where:

r = x x̂+ y ŷ + z ẑ

and:

r̂ =
r

r

4. Calculate the Laplacian of T = e−5x sin (4y) cos (3z).
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5. Calculate the volume integral of T = xy2z over the prism in the figure below.

6. Test Stoke’s theorem for the function v = xy x̂+ 2yz ŷ+ 3zx ẑ using the shaded triangular area

shown below.
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