Math 251/221 WEEK in REVIEW 9. Fall 2024

1.

2.

10.

Evaluate the line integral / xdS, where C is the arc of the parabola y = 22 from (1,1) to (2,4).
c

Evaluate / Ty*zdS, if C is given by r(t) = (3¢3,¢,1?), 0 < t < 1.
c

. Find the work done by the force field F(x,y, z) =< z,z,y > in moving a particle from the point (3,0, 0)

to the point (0,7/2,3)

(a) along the straight line
(b) along the helix x = 3cost, y =t, z = 3sint

. Let F(x,y) =< 3 + 2xy?,22%y >.

(a) Show that F is conservative vector field.
(b) Find its potential function.
(¢) Compute / F - dr where C' is any path from (-1,0) to (2,2).
c
Given the vector field F = zi + 2yzj + (x + y?)k.
(a) Find the divergence of the field.
(b) Find the curl of the field.

)
(c) Is the given field conservative? If it is, find a potential function.
)

(d) Compute / zdx + 2yzdy + (x + y*) dz where C is the positively oriented curve y? + 22 = 4,z = 5.
c

(e) Compute / zdx + 2yz dy + (x4 y*) dz where C consists of the three line segments: from (0,0,0) to
c
(4,0,0), from (4,0,0) to (2,3,1), and from (2,3,1) to (1,1,1).

. Given the line integral I = ]{ 42’y dx — (2 + z) dy where C consists of the line segment from (0,0) to

c
(2, —2), the line segment from (2, —2) to (2, 4), and the part of the parabolay = 22 from (2,4) to (0,0). Use
Green’s theorem to evaluate the given integral and sketch the curve C indicating the positive direction.

Find a parametric representation of the following surfaces:

(a) the portion of the plane = + 2y + 3z = 0 inside the cylinder z2 + y? = 9;
(b) z+za? —y =0;
(c) the portion of the cylinder 2 + 22 = 25 that extends between the planes y = —1 and y = 3

Find an equation of the plane tangent to the surface z = u,y = 2v, z = u? + v? at the point (1,4,5).

Find the area of the surface with parametric equations # = u?, y = uv, z = 3v*, 0<u < 1,0 < v < 2.
22 + 22 = 1 which lies between the planes y = 0 and z +y + z = 4.

Find the area of the part of the paraboloid z = 2 + y? that lies inside the cylinder =2 + y? = 4.



