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Study Guide
Block 1l: Vector Arithmetic

Unit 4: The Dot Product

1. Lecture 1.040
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Lecture 1.040 continued
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2. Read Thomas 12.6.
3. Exercises:
l.4.1(L)
- > + ol -+ -+ > -+ }
a. Let A =1+ 3 +k and let B = 2i + 3j + 4k. Find the relationship
. TR > > + >
between x, y, and z if A.-B = A-C, where C = xi + yj + zk.
b. Use vector arithmetic to generalize the result of part (a) by
il > > - e + =5
showing that if A*B = A-C and we know that A # 3 and B # C, then A
-5
is perpendicular to B - E.
- -»>
c. With A and B as in part (a), use the result of part (b) to inter-
+ + > +> -+
pret geometrically the set of all vectors C for which A*B = A-C.
d. In terms of structure, explain why the result of this exercise is
not a contradiction of the cancellation law of numerical arithmetic.
1l.4d.2
. - > -+ -+
a. Let PD{2,3,4) be in the plane M and let V = 5i + 8j + 6k be per-
pendicular to M. Determine the relationship between x, y, and z
if P(x,y,z) is to lie in the plane M. (This relation is called
the equation of the plane in Cartesian coordinates.)
b. Is (1,1,8) in the plane M? If not, where is it relative to the

plane? Explain.

1.4.3

Lines are drawn from A(1,2,3) to both B(3,3,5) and C(4,4,9).
Determine the measure of ¥ BAC (i.e., the angle between é% and EE).

1.4.4 (L)

Find the point at which the line through A(2,3,4) perpendicular to

the line y = =3x + 2 meets the line y = -3x + 2.
1.4.5(L)
-+ -+ <> o o - -+ -+
Let vy = 3i + 2j + 5k and let v, = 2i + 7j + 3k. Determine the
£ - 4-> -+ +2
value of Bv, + 4v,) - (4v; - 3v,).

1.4.3
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1.4.6 (L)

-+ -+
a. In the diagram below, A and B are given vectors. Determine xK and

-> -+ =
C in terms of A and B by using vector arithmetic.

b. Do the same as in (a) but use geometry instead of arithmetic.

o+
O+

N
Y
>4

By

1.4.7

-
Find the length of the projection of i + 53 + GE onto the vector
+ -+ -
2i + 63 + 3k.

1.4.8(L)

Use vector methods to show that the perpendicular distance from
the point A(xo,yo}to the line ax + by + ¢ = 0 is given by

Iaxo +by, +¢ |

az + b2

1.4.9

The line L is determined by the two points in space, (1,2,3) and
(2,4,5). Find the perpendicular distance from the point (3,5,9)
to L.

1.4.4
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