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Physics 263: Chapter 7 Practice Problems, Part II

These are practice for the second part of Chapter 7 of BTM, which covers curl and divergence, and
related topics.

Curl, Path Independence, and Green’s Theorem

1. Show that I ≡
∫ (3,4)
(1,2) [(6xy2−y3)dx+(6x2y−3xy2)dy] is independent of the path joining (1, 2)

and (3, 4) by evaluating the appropriate curl.

2. Evaluate the integral I directly on any path you choose from (1, 2) to (3, 4).

3. Find the scalar function whose gradient equals the function integrated in I (that is, if I =∫ (3,4)
(1,2)

−→W · d~r, find φ such that ∇φ = −→W).

4. Finally, use the result from the last part to do the integral (using
∫~rf

~ri
∇φ · d~r = φ(~rf )−φ(~ri)).

5. For each of the following vector fields −→W, evaluate ∇ ×−→W. If a scalar field exists for which
∇φ = −→W), find φ.

a. −→W = y3 î− xy2 ĵ
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b. −→W = e−x î + cos y cos z ĵ− sin y sin z k̂

c. [2x tan y − (ln z)/x2] î + x2 sec2 y ĵ + (1/xz) k̂

Divergence and Gauss’ Theorem

1. For each of the following vector fields −→W, evaluate ∇ ·−→W.

a. −→W = sin2 x î + y3 ĵ + cos y k̂.

b. −→W = y3 î− xy2 ĵ

c. −→W = e−x î + cos y cos z ĵ− sin y sin z k̂

d. [2x tan y − (ln z)/x2] î + x2 sec2 y ĵ + (1/xz) k̂

2. Verfiy Gauss’ Theorem for the vector −→W = yî + xĵ + z2k̂ for the cylindrical region bounded
by x2 + y2 = R, z = 0, and z = h.

3. Show that the integral
∫
S ~r · d

−→S over any closed surface S is equal to three times the volume
enclosed by S.
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