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(©) Flz,,2) = 2y —2) i- % j+ (= -3) k
7. Determine if the following vector fields are conservative.
(a) F(z,y,2) = (2zy® — 16z) i - 2y(z2-1)j+9k
(b) F(z,y,z)=(y—32)i+ (z2+yY) j+422 k
(c) F(z,y,z) = (182% + 42%)i—12yz j - (6y% — 12z2%) k

8. Use Stoke’s theorem to evaluate the following integrals.

. : 1 — 2 2 _ :1
(a) ffCurlF dS where F(z,y,z) = 2° i + (dy — z%®) j+ 2z k and § is the portion of z=2"+y 3 below 2

mth orientation in the negative z-axis direction.

(b) f fCurl F .dS where F(z,y,2) =2y i+3z j+ (2 —z) k and S is the portion of y = 11 — 322 — 322 in front of
Ly= 5 with orientation in the positive y-axis direction.
(c) f fF dr where F(z,y,z) = (zz3 —92z) i+zz j+zy k and C is the triangle with vertices (0,0,4), (0,2,0) and

(2, O 0). Direction is (2,0,0) to (0,0,4), then (0,0,4) to (0,2,0) and then (0,2,0) to (2,0,0).

9. Use divergence theorem to evaluate the following surface integrals.

(a) ffF dS where F(z,y, z) = (3z — 222) i+ (z* —1)_]+(4y2+$222)kandSlsthesurfaceofthe box0<z <1,

-3 < y < 0 and —2 < z < 1. Note that all six sides of the box are included in S.
(b) f fF~d.S‘ where F(z,y, z) = 4z i+ (1 —6y) j+ 2% k and S is the surface of the sphere of radius 2 with 2 >0,y > 0

s
and z > 0. Note that all four surfaces of this solid are included in S.

(c) f fF -dS where F(z,y,2) = —zy i+ (2 —1) j+ 2% k and S the surface of the solid bounded by y = 42 + 422 — 1

s
and the plane y = 7. Note that both of the surfaces of this solid are included in S.

!
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1. Write down a set of parametric equations for the given surfaces.
(2) The plane containing the three points (1,4, —2), (=3,0, 1) and (2,4, —5).
(b) The porion of the plane = + 9y3z = 8 that lies in the 1°* octant.
(c) The portion of y = 10 — 3z% — 322 that is in front of the zz-plane.
(d) The portion of the sphere of radius 3 with y >0 and z > 0.

2. Determine the tangent plane to the surface given by
r(u,v) = (u+20) i+ (W2 +3) j -3’k
at the point (-5, 4, —12).

3. Determine the surface area of the following surfaces.
(2) The portion of z = 6 — y2 — 22 that is in front of z =2 with y > 0.
(b) The portion of 22 +y% + 22 = 11 with z > 0,y > 0 and z 2 0.
(c) The portion of z + 4y + 8z = 4 that is inside the cylinder z? +y* = 16.

4. Evaluate the following surface integrals of scalar functions.

(a) f f?a: — 3y + 2dS where § is the portion of z +y + 2z =2 that is in the 15* octant.
s

(b) f fz + y2 + 22dS where S is the portion of 2 =4 — y* — 22 that lies in front of z = —2.
S

(c) f fz + 3dS where S is the surface of the solid bounded by z = 212 + 2y — 3 and z = 1. Note that both surfaces

S
of this solid are included in S.

5. Evaluate the following surface integrals of vector fields.
(a) f fF-dS where F(z,y,2) = (z—y) i+z j+4y k and S is the portion of z +y + 2 = 2 that is in the 1% octant
orieitéd in the positive z-axis direction.
(b) f fF .dS where F(z,y,2) =y i—2 k and S is a closed surface consisting of sphere of radius 1 with z > 0 and
z 250 and the plane z =0 and z = 0.

(c)ffF'dSwhereF(:r,y,z)=—:ri+(4+y)j—zkandStheponionofz2+z2=9betweeny=2andy=10—_1-

oriented inwards.
6. Compute the divergence and curl of the following vector fields.
(a) F(z,y,2) = (2y—cosz) i- 2% j+ (z2-172) k
(b) Flz,p,2) = —(dy—-1)i-zy*j+(z -3k
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