Math 32B Midterm 1L

TOTAL POINTS

38/40

QUESTION 1
1Productrules/s

v + 2 pts Correct expression for curl operator in
components
v +1 pts Correct expression for $$\nabla f$$
v + 1 pts Correct application of the product rule for
partial derivatives
v + 1 pts Solution clearly explained

+ 0 pts No credit due

QUESTION 2
2 Line integral 7/8

v + 4 pts Parametrized curve correctly, except
possibly orientation

+ 2 pts Correct orientation of curve/integral
v + 2 pts Successful computation of the correct
integral, except possibly orientation/sign
v + 1 pts Clearly explaining your solution

+ 1 pts Bonus: sketch of curve (with or without
orientation)

+ 0 pts No points

QUESTION 3
3 Fundamental Theorem of Vector Line
Integrals 12 /12

v + 1 pts correct answer (2 - sqrt(2) + pi/2), correctly
derived using potential function, and solution is
clearly explained
v + 9 pts correct potential function f(x,y,z) =
sqrt(1+x"2) + sin(y-z) + z
v + 2 pts integral is equal to f(0,pi,pi/2) - f(1,0,0)

+ 1 pts (incorrect) integral is equal to f(1,0,0) -
f(0,pi,pi/2)

+ 0 pts no points

+ 7 pts partial credit for nearly correct expression

Page 1

for potential function

+ 3 pts partial credit for some progress towards
finding a potential function

+ 2 pts correct expression for a parametric curve
from (1,0,0) to (0,pi,pi/2) (only if no solution via
potential function)

+ 2 pts correct expression for a vector line integral
using a parametric curve (only if no solution via
potential function)

+ 5 pts partial credit for incorrect integral in a
solution via a parametric curve

+ 8 pts correct answer (2 - sqrt(2) + pi/2), correctly
derived via a parametric curve, and solution is clearly

explained

QUESTION 4
4Volume via a double integral 14 /15

v + 3 pts Drawing/labelling region
v + 1 pts solving for y limits of the domain
v + 2 pts Correctly set-up integral (total 5 pts)
v + 1 pts Correctly set-up integral
v + 2 pts Correctly set-up integral
v +1 pts showing z = 2 - y*2 is the top surface (2 pts)
+ 1 pts showing z = 2 - y*2 is the top surface
v + 2 pts computation (total 3 pts)
v + 1 pts computation
v + 1 pts style point
+ 0 pts no points / blank
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This exam contains 10 pages (including this cover page) and 4 problems. There are a total of 40

points available.
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You may not use your books, notes or a calculator on this exam.
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e Attempt all questions.
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o At least one point on each problem will be for clearly explaining your solution, as on the

homeworks.
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1. (5 points) Let f(z,y,z) be a smooth scalar field and F(z,y, z) be a smooth vector field. Show
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2. (8 points) Let C C R? be the part of the curve y = 2° from z =1 to 2 = —1. Find
/(1+x)dy~ydx.
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3. (12 points) Let

x
F(z,y,2z) = { —=====, cos{y — —cos{y — L ¥.
@02) = (g s sty =), —aosly—2) +1)
Find /F(m,y, z) - dr where C is any smooth curve from (1,0,0) to (0,,F).
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4. (15 points) Find the volume of the region W bounded by the surfaces z = v,z =2—19°
2 2
z=y%, 2 =2y~
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