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Physics 263: Chapter 7 Practice Problems, Part 11

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 = f((13’24)) [(6xy? —y)dx + (62%y — 3xy?)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 =
f((f’;)) W - dF, find ¢ such that V¢ = W)

4. Finally, use the result from the last part to do the integral (using f;lf V- dr = ¢(fy)—o(r5)).

5. For each of the following vector fields W, evaluate V x W. If a scalar field exists for which
Vo = W), find ¢.

a. W = y?’/i\— nyE



b. W=ei+ COS Y COS zj— sinysinzlz

c. 2ztany — (Inz)/2%)i+a2sec?yj + (1/z2)k

Divergence and Gauss’ Theorem

1. For each of the following vector fields W, evaluate V - W.

a. W =sinzi+ y3j+ cosyE.
b. W:y?’f—xy%?
c. er‘xf+ Cosycoszj—sinysinzf{

d. [2ztany — (Inz) /2?1 + 22sec?yj + (1/22)k

2. Verfiy Gauss’ Theorem for the vector W = gﬁ+ azj—k 22k for the cylindrical region bounded
by 22 +42 =R, 2=0, and z = h.

3. Show that the integral [¢T- dS over any closed surface S' is equal to three times the volume

enclosed by S.



