JANE PROFESSOR
Sample WeBWorK problems.

1.(1 pt)
Consider the transformation 7 : x = 22 u— ;g v, y= 4 6y+30 e 0,
A. Compute the Jacobian:

o(xy) _

o(uy) —

B. The transformation is linear, which implies that it trans-
forms lines into lines. Thus, it transforms the square S : —34 <
u < 34,—34 <v < 34 into a square T(S) with vertices:

T(34,34)=( , )
T(-34,34) =( , )
T(-34,-34) = ) )
T(34,-34) =( ) )

—_

C. Use the transformation 7 to evaluate the integra
Sy ¥ +y* dA

WW _Prob_Lib1 Summer 2000
WeBWorK assignment VectorCalculus1 due 5/3/08 at 2:00 AM.

G. lines
H. planes
I. paraboloids

4.(1 pt)

Compute the total mass of a wire bent in a quarter circle with
parametric equations: x =4cost, y =4sinz, 0 <t < § and den-
sity function p(x,y) = x> + 2.

5.(1 pt) Let C be the curve which is the union of two line seg-
ments, the first going from (0, 0) to (3, 2) and the second going
from (3, 2) to (6, 0).

Computer the line integral / 3dy —2dx.
C

2.(1 pt)
Compute the gradient vector fields of the following func-
tions:

flx,y) = 8x% +2y?

vf (x,y) = i+ j
B. f(x,y) =x%/,

Vf(xy) = i+ j
C. f(x,y) = 8x+2y

Vi(x,y) = i+ J
D. f(x,y,z) = 8x+2y+3z

Vf(x,y) = i+ j+ k
E. f(x,y,2) = 8x* +2)* + 322

Vfx,y,2) = i+ i+ k
3.(1pt)

Match the following vector fields with the verbal descriptions
of the level curves or level surfaces to which they are perpendic-
ular by putting the letter of the verbal description to the left of
the number of the vector field.

— L. F=2i+j
_ 2. F=—yi+4xj
_ 3. F=xi+yj
— 4 F=xi+yj—k
— 5. F=2xi+yj+zk
— 6. F=xi+yj+zk
_ 7. F=xit+yj—zk
_ 8. F=2xi+yj
— 9. F=2i+j+k
— 10. F=yi+xj
— 11. F=xi—yj
A. ellipsoids
B. circles
C. spheres
D. hyperbolas
E. ellipses
F. hyperboloids

6.(1 pt)

Let F be the radial force field F = xi + yj. Find the work
done by this force along the following two curves, both which
go from (0, 0) to (1, 1). (Compare your answers!)

A. If Cy is the parabola: x =¢, y =12, 0 <t < 1, then

F-dr=

Ci
B. If C, is the straight line segment: x = 12, y = 12, 0 <

t<l1,then | F.-dr=
G

7.(1 pt)

Let C be the counter-clockwise planar circle with center at
the origin and radius r > 0. Without computing them, deter-
mine for the following vector fields F whether the line integrals

/ F - dr are positive, negative, or zero and type P, N, or Z as
c

appropriate.
A. F = the radial vector field = xi + yj:
B. F = the circulating vector field = —yi + xj:
C. F = the circulating vector field = yi — xj:
D. F = the constant vector field =i+ j:

8.(1 pt)

Consider a wire in the shape of a helix r(r) = 7costi +
7sintj + 6tk,0 < t < 2n with constant density function
p(x,y,2) = 1.

A. Determine the mass of the wire:

B. Determine the coordinates of the center of mass: (___

)

C. Determine the moment of inertia about the z-axis:

9.(1 pt)
Find the work done by the force field F(x,y,z) = 5xi+ 5yj+
2k on a particle that moves along the helix r(z) = 4cos(t)i +
4sin(r)j+2rk,0 <t < 2m.

10.(1 po)



A curve C is given by a vector function r(¢),5 <t < 7, with
unit tangent T(¢), unit normal N(¢), and unit binormal B(z). In-
dicate whether the following line integrals are positive, negative,
or zero by typing P, N, or Z as appropriate:

A./T-dr:
C

B./N-dr:
C

C./B-dr:
c

11.(1 pt)
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Suppose that / / f(x,y) dA = 1 where D is the disk x> +
D
y? < 4. Now suppose E is the disk x> +y? < 64 and g(x,y) =
1£(£, ). What is the value of / / 2(x,y) dA?
E

12.(1 pt)

A lattice point in the plane is a point (a, b) with both coor-
dinates equal to integers. For example, (-1, 2) is a lattice point
but (1/2, 3) is not. If D(R) is the disk of radius R and center the
origin, count the lattice points inside D(R) and call this number

L(R
L(R). What is the limit, lim (—2)?
R—~ R




