Math 163
12.4 Questions for flipped class
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(12.4.1 solution)
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(12.4.5 solution)
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(12.4.6 solution)
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Find the volume of the parallelepiped with adjacent edges PQ, PR, and PS.
P(-2,1,0),Q(3,5,3),R(1, 4, —1), S(3, 6, 2)
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A bicycle pedal is pushed by a foot with a 60-N force as shown. The shaft of the pedal is 16 cm long. Find the magnitude of
the torque about P. (Round your answer to one decimal place.)
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=(15-0)i-(5-2)j+[0 - (-3)]k=15i - 3j + 3k
Since (a x b)-a = (15i — 3j +3k) - (i+ 3]~ 2k) = 15— 9~ 6=0,ax b is
orthogonal to a.
Since (a x b) b = (15i - 3j + 3k) - (~i+5k) = =15+ 0+ 15=0,ax b is
orthogonal to b.
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According to the discussion preceding Theorem 11,ixj =k 0 (ixj) xk =
kxk=0 [by Example 2].
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olution or Explanation
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(a) Jaxb]

[b]sinf

(b) ax b is orthogonal to k, so it lies in the zy-plane, and its z-coordinate
is 0. By the right-hand rule, its y-component is negative and its z-
component is positive.
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olution or Explanation
a) Because the plane through P, Q, and R contains the vectors PQ and PR, a vector orthogonal to both of these vectors
such as their cross product) is also orthogonal to the plane. Here PG = (~3, 1, 3) and PR = (5, 2, 6), so

PG x PR = (1)(6) - (2)(3), (5)(3) - (-3)(6), (~3)(2) - (5)(1)) = (0, 33, -11)

herefore, (0, 33, ~11) (orzny nonzero scalar multiple thereof, such as (0, ~32, 11)) is orthogonal to the plane through 7,

Q and R.

b) Note that the area of the triangle determined by P, @, and R is equal to half of the area of the parallelogram determined
)y the three points. From part (a), the area of the parallelogram is

‘pq N PR‘ ‘(a, 33, 711)‘ = V01085 % 121 = V1210 = 11 V10, s0 the area of the triangle is
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olution or Explanation

PG=(54,3),b=PR=(3,3 ~1),andc=PS = (5,5,2).
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The magnitude of the torque [r x F| = x| [F|sin6
= (0.16 m)(60 N)sin(70 + 10)° = 9.6sin 80° ~ 9.5 N- m.
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Find the cross product a x b.

+3-2k b
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d the vector, not with determinants, but by using properties of cross products.

(i=3) xk
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Find the cross product a x b.

a=(t4,1/9, b=(2%&1)
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‘The figure shows a vector a in the xy-plane and a vector b in the direction of k.
Their lengths are [al = 3 and [b| = 2

(3) Find la x bl x.

(b) Use the right-hand rule to decide whether the components of a x b are positive, negative, or 0.
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Consider the points below.
P(1,0,1), Q=2,1,4), R(5,2,7)
(2) Find a nonzero vector orthogonal to the plane through the points £, @, and R.

(b) Find the area of the triangle POR.




