Quiz 3 Solutions
MATH 2400

1. Find the equation of the plane that goes through the origin, and is perpendic-
ular to the planes

20 +2=06
3r+y— 2z = —-5T7.

Let n; = (2,0,1), ny = (3,1, —2), which are normal vectors to the two given
planes. A plane perpendicular to the two given planes will have a normal
vector perpendicular to n] and n3, which can be found by the cross product:
k
1 |=(-1,7,2).

—_ O <o

i
1 XNy =2
3 —2
Since the plane goes through the origin, the equation is —x + 7y 4+ 2z = 0.

2. Find a vector w that bisects the smaller of the two angles formed by 3i — 47
and 12¢ + 57.
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First, rescale the vectors so that they are unit vectors: u = <5, —5> LU =
125 Letting @ = @+ 7 = (32, 22 ) = 2 (11, —3), you can see from the
13713/ ’ ’
isosceles triangle defined be w, U, w, that w bisects the angle.

Alternatively, we can start with w as an arbitrary vector (a,b). Letting 6 be
the angle between @ = (3, —4) and v = (12, 5), & must satisfy
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Substituting into the equation, we can then solve for w:
3a — 4b 12a + 5b

SR+ 02 13V LD
39a — 52b = 60a + 25b

—21a =T7b
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———a=1»
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So, W = <a, —§a> = {7 (11, =3), for any a > 0 would bisect the angle.



3. Let f(z,y) = 2*y°® —sin(z® + y?). Compute f,(z,y) and fy(z,y).

folz,y) = 42°y® — 2z cos(z* + v?) fy(z,y) = 5x'y* — 2y cos(2? + )

4. Suppose f(x,y) has the following contour diagram:
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