
Homework Set 5, Math1c, Spring 2017

Practical Track

You may use any result from your class notes or the textbook (except exercises or solu-
tions) but you must give a precise reference. Each student must write up her or his solution
individually, even if the solution resulted from collaboration. The numbering (in parentheses)
refers to the textbook.

Due 2pm, Monday, May 15

Reading: 4.2, 4.3, 4.4, 5.2, 5.3, 5.4

1) a) (Ex. 4.3.18 4pts) Show that the curve c(t) = ( 1
t3
, et, 1

t
) is an integral curve of the

vector field F (x, y, z) = (−3z4, y,−z2).

b) (Ex. 4.4.2 3pts) Find the divergence of the vector field V (x, y, z) = yzi+xzj+xyk.

c) (Ex. 4.4.14 3pts) Find the curl of the vector field V (x, y, z) = yzi+ xzj+ xyk.

2) (Ex. 4.4.25 6pts) Suppose F : R3 → R3 is a C2 vector field. Which of the following
expressions are meaningful, and which are nonsense? For those which are meaningful
decide whether the result is a scalar function or a vector field.

a) curl(grad(F )) b) grad(curl(F )) c) div(grad(F ))
d) grad(div(F )) e) curl(div(F )) f) div(curl(F ))

3) (Ex. 4.4.38 ) Let r(x, y, z) = (x, y, z) and r = r(x, y, z) =
√
x2 + y2 + z2 = ||r||. Prove

a) (4pts) ∇(rn) = nrn−2 · r
c) (4pts) ∇ · (rnr) = (n+ 3)rn

d) (4pts) ∇× (rnr) = 0

4) (Ex. 4.4.39 4pts) Does ∇ × F have to be perpendicular to F? (Prove it or give a
counterexample).

5) (Ex. 4.2.10, 4pts ) Compute the length of the curve c(t) = (log(
√
t),

√
3 · t, 3

2
t2) for

1 ≤ t ≤ 2.

6) a) (Ex. 5.2.2.b, 4pts ) Evaluate the integral
∫ ∫

R
sin(x+ y)dxdy if R = [0, 1]× [0, 1].

b) (Ex. 5.2.4, 4pts ) Evaluate the integral
∫ ∫

R
y

1+x2 if R = [0, 1]× [−2, 2].
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