MATH 219: MULTIVARIABLE CALCULUS (SECTION 4)
SPRING 2024

Midterm Exam #1 (Total Points: 100)
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MATH 219: MULTIVARIABLE CALCULUS (SECTION 4) SPRING 2024

(1) (a) (15 pts) Let L be the line in 3-space that’s parametrized by 2 (t) = (=7t — 2, =3 — t, 5t). Find
an equation of the plane that contains L and the point (1,1,5).

(b) (5 pts) What is a parametrization of this plane?
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(2) (15 pts) Let L be the line in 3-space that’s parametrized by ' () = (2t — 5,3 — t,4). What is the
distance between L and the point
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(3) In this problem, @ = (1, 2,33, = (-1, 1,23, and ¢ = (2, 1,43.
%

a ts) Compute the area of the parallelogram whose edge vectors are a an .

(a) (5 pts) Compute th f the parallelog hose edg @ and b
_>

pts) Find the volume of the parallelepiped whose edge vectors are «, b, an .

b) (5 pts) Find the vol f th llelepiped whose ed @, b,and ¢

(¢) (5 pts) Does the ordering:

satisfy the right-hand rule? Why or why not?
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(4) (a) (10 pts) Sketch a graph of the surface y? + 2% — 2% = 1 using the level curves and contour curves
approach. Label one of the level curves and one of the contour curves.

(b) (5 pts) Suppose we stretch this surface by a factor of 3 in the y-direction. We get a new surface;
find an equation for this new surface.
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(5) (a) (15 pts) Let P be the point in 3-space with rectangular coordinates (1, —1,/6). Write down
V6 _ V3
= Y3,

cylindrical and spherical coordinates for P. You might find it helpful to recall that Vs

(b) (10 pts) Let f(z,y) = <82 and o = (5,—1). Find the gradient vector V f(a).
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(6) (10 pts) Below are some level curves for a function z = f(z,y).
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FIGURE 1.
Assume that the partial derivatives % and % exist. Also assume that the level curves not drawn

occur at values of z that are strictly between those that are drawn and that segments that look
vertical are actually vertical. Now consider the point (p1,p2) above.

o Is %(pl,pg) positive, negative, or 07 Why?

o Is g—i(pl,pg) positive, negative, or 07 Why?
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