Homework: Investigation C	Name:
	
Criteria for Success
	CP
	Honor

	· C: 1 correct answer for each lesson
· B: 2 correct answers for each lesson
· A: 3 correct answers for each lesson
	· C: 3 or some correct answers for each lesson
· B: 4 or many correct answers for each lesson
· A: 5 or all correct answers for each lesson
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Check the theorem.
Use specific values to
test this generalization.
Draw a picture in the
coordinate plane
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Corollary 7.7.1 says that AB is equivalent to the vector from Oto B — A.
Some people think of this as moving AB so its tail is at the origin. They say,
“To move AB to the origin, just draw the vector from Oto B — A.”

Other people say it this way: “To move a vector to the origin, just subtract
the tail from the head.” The next exercises show you how you can apply this
technique to the geometry of vectors.

11. Point Ahas coordinates (1, 6). Point Bhas coordinates (7, 8).

a. Calculate head minus tail for AB. Draw a diagram that shows both 4B
and O(B — A). You have moved AB to the origin.

b. Now take the vector anchored at the origin. Move it to P(3, —2) by
adding Pto the head and to the tail. Draw this new vector. What are the
coordinates of its head and tail?

12. Prove the following theorem.

Theorem 7.10

Adding the same point to the tail and to the head of a vector produces
an equivalent vector.
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13. Show that if Aand Bare points, the midpoint of AB is (A + B).

14. Mathematical convention usually assigns
 capital-letter names to points
« lowercase names early in the alphabet to constants (numbers you know)

« lowercase names late in the alphabet to variables or unknowns (numbers
you do not know yet, or numbers that can vary)

In the expressions below, 4, B, C, M, X, ¥, and Zare names of points. Os
the name of a special point, the origin. The letters ¢, & and xare names
for numbers. Classify each expression as a point, a number, or just
plain meaningless.

a. cB b.c+ A ¢ AB d. c(AB) e. k(OA)
f.A+B+C g xX h. (c+ kA cA+ B jo A+B
k. A+ B) I Ac+ B m.cZ n. o(XY) 0. X+ V)
p.AX+Y) Q. AX L X+Y s MC+X)
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15.

16.

Given two points Aand B, how can you find a point that is on AB and one
third of the way from A to B? Explain.

Standardized Test Prep Equivalent vectors have the same magnitude and
direction. Which vector is equivalent to EF? (Point Ois the origin.)

A.TE BIOE+H COE-H D.OF - B

. Suppose 4, B, G, and Dare the vertices of a quadrilateral.

a. Express the midpoints of the sides of the quadrilateral in terms of
A, B CandD.

b. Show that the quadrilateral formed by joining the midpoints from
part (a) is a parallelogram.
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5. Use the points A(-1, 3) and B2, 6). Find the head and tail of the vector that
is equivalent to AB, lies on B, and has its head on the line with each given
equation.
ay=2 b x=-3

6. For A(3, 2), B(~4, 5), and (7, 4), show that AABC= AO(B — A)(C - A).
Draw a picture.
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7. Show that if A, B, and Care any three points, AABC= AO(B — A)(C — A).

8. The coordinates of Pand Aare given in the figure. Find a vector equation of
the line through Pand parallel to OA .

9. Show that the point % A + % Bis on AB } of the way from Ato B.
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g
What points of AABC
lie on its medians?
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10.

What point is on AB § of the way from A to B?

. For A(3,5) and B(7, 1), find Cif Bis the midpoint of AC.
12.

Standardized Test Prep Points Gand Hhave coordinates (1, 3) and (6, 5),
respectively. Which point is NOT on GH?

A J=4,1) B. K(-9, -1)

C. L0, 2.6) D. M(~6,0)

. Find vector equations of the three medians of 2 ABC with vertices

(~1,5), B(5, ~2), and C(3, 5).

. In the coordinate plane, draw AAOB with vertices A(3, 6), B(8, 1), and

0, the origin. Find the midpoint M of OA and the midpoint N of OB. Prove
that MN is parallel to AB and that the size of MN is half the size of AB .
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5. You are given point (-3, 4). How can you find the coordinates of a point B
such that OA is perpendicular to OB?

6. Find a vector equation of a line through A(2, 4) and perpendicular to OA.

7. Use vectors to show that the diagonals of a parallelogram bisect each other.
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8. George has a way to find the population center for three cities of the same
size. He puts the cities on a coordinate system, adds the coordinates
of the three cities, and scales by 3. In what sense is George's point the
population center?

9. Martha extends George's method to allow for cities of different sizes. She
first draws coordinates on the map and scales the coordinates of each
city by its population. Next she adds the results, and then she divides the
resulting point by the sum of the populations of all three cities. In what
sense is Martha’s point the population center?

10. Standardized Test Prep Which point is on the line with vector equation
F=1(-2,3) +r(1,-2)?
A AB, -7) B. B2, -3)
C. C-3,6) D. D(1,3)
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This means that, for
example, T(4, 2))
=(4,2) + (10,5
=(14,7).
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7. Hereis a pair of fancy sentences:
A(A + B) is equivalent to OB, and
OCA + B) is one diagonal of the
parallelogram with vertices O, A,

A+ B,and B. Also, OA is equivalent
to B(A + B).

Copy the figure shown here. Label the five vectors that are mentioned in
the sentences above. Use A(3, 5) and B(8, 2) to show that AGA + B) is
equivalent to OB. Also, show that OA is equivalent to B(A + B). Use the
head-minus-tail method.

8. Suppose Tis the function that maps a point X to the point X + (10, 5). Pick
two points Aand B. Draw the vectors from A to T(4) and from Bto T(5B).
Show that these vectors are equivalent.

9. For A(3, 4), B(5, ~12),and P = A + B, draw a picture of O, A, B, and P.
Show that OA = BP and OB = AP.

10. Let A, B, and Cbe any three points. Show that the quadrilateral with vertices
B,G, C+ A,and B + A s aparallelogram by showing that opposite sides
are congruent. Draw a picture.




