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Chapter 16

Spring 24 v1
100 POINTS NAME:

Show all work neatly with complete explanations.
(1) Match the equation to the vector field plot. Vector fields have been uniformly scaled in order
to be seen more clearly. Two plots do not have a match. (8pts) l; 1\
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(2) Find the work done by the vector field F(x,y,z)=<2x,—x—z, y—x> in moving
an object along the curve 7(f)= <t2, -1, 3>; 0 <t <3 using any appropriate

method. le&f‘()/ (10 points)
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(3) Verify Green’s Theorem is true for the line integral Cﬁx2 dx — x’y dywhere C is the piecewise
C
curve consisting of the parabola y=x2for (-1,1) to (1,1) and the line segment from (1,1) to
(-1,1). (That is, do the problem directly and then using Green’s theorem).
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(4) Evaluate the flux integral HF’ «dS = ”F *711dS where F’(x,y,z) = < — VY, X, 3z> and S
S S

the portion of the cone z =4/x” + y° below z=4, positively oriented. (Note: this is NOT a

closed surface)
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(5) Given F(x,y,z2)=—y"i+x]+z2° k and C is the curve of intersection of the plane

z=2—y and the cylinder x*+ )* =1 oriented in the positive direction, find jﬁ’o dr

using any appropriate method. Explain
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(22 points)
(6) Given the vector field F(x,y)= < 2x+ %, 2xy + 1> piecewise smooth path C given

by a quarter circle of radius 2, traveled from (0,-2) to (2,0), followed a line
segment from (2,0) to (4,-2) as shown
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b) Find jﬁodf using a different method. Explain
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(7) Evaluate the flux integral ”17“ odS = HF *ndS where F(x,y,z) = < X, ), P 1> and S
S S

closed, positively oriented surface of the solid bound by the cylinder x? + y2 =25 and the
planes z=0;z=1
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MATH 5C - TEST 4
Chapter 16 v2

Spring 2024
100 POINTS NAME:

Show all work neatly with complete explanations.
(1) Match the equation to the vector field plot. Vector fields have been uniformly scaled in order
to be seen more clearly. Two plots do not have a match. (8pts)
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(2) Given F(x,y)= <x2, y2> and the piecewise smooth path C given by the quarter

circle of radius 2, traveled from (2,0) to (0,2), followed by the line segment from

(0,2) to (-1,1) (30 points)
3» _.2
(O,Z)C 5%
Ca l 21y 2 e(

) 230

(-1,1) N l L
ad - (‘3) ——Y

2 0 2 _ _L 3 _L-}
Fooy)= Ly T3y  Chedk

a) Find the potential function f'(x,y) such that ﬁf(x,y) = F'(x,y)

b) Find Jﬁ'-df using two different methods. Name methods.
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(3) Evaluate the flux integral ”F‘ «dS = ”F‘ *7dS where F'(x,y,z) = <x,x,z> and Sis the
N N

closed surface formed by the plane 2y +z =4 the coordinate planes. (outward unit
normals), two ways: € = 3

(a) directly, and (16 points)
(b) using an appropriate theorem. (name the theorem) (10 points)
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(4) Given F(x,y,z)=2xy*z i +2x’yz j+(x’y* —2z) k and Cis the curve given by

r(t)= <cost,sint,sint>, 0<t<2r find Jﬁ «dr using any appropriate method. (name

method) Shows all Sft-pj of- l"“cﬁdajlov\

(12 points)
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(5) Find the work done by the vector field F(x,y)=<sinxcos y, xy+cosxsin y >in

moving an object around a triangular path along y =2x from (0,0) to (1,2), (1,2)
to (0,2) and returning to (0,0) .

(12 points)
(use any appropriate method)
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(6)
(12 points)

Find the work done by the vector field F(x,y,z)=< y,z, x> in moving an object along

the curve 7(¢)= <\/;, i, t>; 1 <t <9 using any appropriate method.
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