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Section #12.5
Problem #26
Using equation #7 on pp. 827 of Stewart, we know that a representation of the desired plane will be given by
3(x − 2) − (y − 0) + 4(z − 1) = 0
or equivalently
3x − y + 4z = 10.

Problem #30
A normal vector for our desired plane can be read off directly from the coefficients of the plane to which our plane is parallel. Doing
so yields a normal vector of h5, 2, 1i. This normal vector is perpendicular to the direction vector of the parametric line. Thus if we
can guarantee that one point on the line lives on the plane, the entirety of the line must live on the plane. This can be done by
plugging t = 0 into the parametric equation of the line. Therefore, the plane with normal vector h5, 2, 1i containing the point (1, 2, 4)
is our desired answer. We can represent this plane as
5(x − 1) + 2(y − 2) + (z − 4) = 0
or equivalently
5x + 2y + z = 13.

Problem #33
Call A = (2, 1, 2), B = (3, −8, 6), C = (−2, −3, 1). A normal vector to the plane containing these points will be given by AB × AC
where AB = B − A = (1, −9, 4) and AC = C − A = (−4, −4, −1). This cross product evaluates to h25, −15, −40i. Thus an equation
for the plane is given by
25(x − 2) − 15(y − 1) − 40(z − 2) = 0
or equivalently
5x − 3y − 8z = −9.

Problem #41
The intercepts are (0, 0, 10), (5, 0, 0), (0, 2, 0). The sketch looks like

Note that the plane continues extending in all directions and is not limited to the shaded region.

Problem #48
The line L passing through the provided points can be written as L(t) = h2, 4, 6it + h−3, 1, 0i. Plugging L’s parametric equations
into the provided plane, we recover that the two objects intercept when t = 3/2, i.e. at L(3/2) = (0, 7, 9).

Problem #73
These planes are parallel, so we can simply find the distance from any point on the first plane to the second plane. Setting y = z = 0
in the equation for the first plane,√we see that the point (2, 0, 0) lives on the first plane. Plugging into equation #9 on pp. 830, we
recover that the distance equals 5 2814 .

Problem #80
The equation of the first line, L1 , admits parametric representation as L1 (t) = h1, 2, 2it + h1, 2, 6i. Following a technique similar to
the solution in problem #33, L2 admits parametric representation of the form L2 (t) = h0, 2, 1it + h3, 2, −1i. These two lines never
intersect, and have direction vectors which are not parallel. Thus they are skew lines. We can imagine that they live in skew planes,
both normal to the vector h1, 2, 2i × h0, 2, 1i = h−2, −1, 2i. The equations of these skew planes are given by
−2(x − 1) − 1(y − 2) + 2(z − 6) = 0
and
−2(x − 3) − 1(y − 2) + 2(z + 1) = 0.
We then use these representations in conjunction with the result from exercise #75 to determine that the distance between the planes
equals 6.

Section #10.5
Problem #5

Problem #7

Problem #13

Problem #16

Problem #19
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Problem #27
This conic section is an ellipse.

Problem #28
This conic section is a hyperbola.

Problem #29
This conic section is a parabola.
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