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1.5 The diagram below
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2. An equilateral quadrilateral is called a rhombus.
¢ Give coordinates of a rhombus whose diagonals and sides are not parallel to the rulings on your
graph paper.
¢ Explain the process you used to generate your example.
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<ri’|> )dqal:":ﬁ"?{lﬁ-:(ga




3. Consider the vector v = (4,3)

v

(2

O

-

O

e

>

O

< .

3 :

h . L
e

a. Find the length of the vector ¥ . \f@) A (’_’)) \I—ZTS_ =

b. Sketch a vector that points in the opposite direction and has length 10.

-,

27
Chspyse.  £8y-6> \/’(f) + (o) 64436 = |0

4@)= g

¢. Sketch .1 vector | that points in the same direction and has length 1.

) 3
Pt <037 (3@ /55 =

4 ( -3
d. Skctch a yector that points in the opposite direction with length 3.

(s)- CET50 - IR =fs=3

_Il




4.Plot A =(-1,3) and B = (7,-3), and draw the line A8 .

a. Use a vector to find the midpoint ofsegmen[E, that is, the point half-way from 4 to B.
A+ 1 7B
= ()4 348,
= 1,3+ 4,32
=(3,0)

b. Now use your method to find the point P that is one-third of the way from 4 to B.
A+ 3 7B
+ 3 AB
= ()4 18,0
= ('133)"' %?-27
= (-1+8, 3-2>

(3

c. Find a point on line AR that is 6 units away from B.
l(%,'b?\: (0 T need aveetor o length &
%r’i_é and mf-p'.)u to point B
B+ EAB or (1,-3)+ 548>
= (7,-3) + {4.8,-3.67
= (118, -0.6)



a. Find the direction vector of'the line

_3
S\OPE m= 5
E’xPressd as a vecior {5,372

b. What vector(s) are perpendicular to 3x+5y=157
- B
Im= 3

é’_messed as o veCtor £3,5>



6. Find coordinates for the vertices of a lattice rectangle that is three times as long as it is wide, with
none of the sides horizontal.
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. . . .
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o P : sl e i
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---------------------------------------
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I
...........................................

Start witn veetor <\}°—Zl>
T heed a. Rt 3! So need a L vector: {2,1>

hen triple thak: <6,3>
Use equivalent vectors 4o complete the. lattice ectugle
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7. Graph the line x+2y=4

a. Find the distance from the point P = (4, -5) to the line x+2y=4.
Vector | to the hine {27

a<1,2> a=la <125
a=ls
b. Find the distance from the point O = (-2, -4) to the line x+2y=4.
(-2,-9) + £ <1,a7 = (-art,-4a2t) n ¥ a('J . Vec."l‘or;q‘l‘n T e
= (x, 5)apnini‘m+hc.\ine. (-'.H-t,)'l'a-"l*;lf):'i l?él’l‘?’
-art-34+4t= 4
=1 8.5
¢. Find O . the reflection of Q across the line x+2y=4. = 5

bhe lre: t=9 | so reflecton: 2(3)
TR B e S
= (":*‘% )_Ll.}.'%".

=(36,1.2)
d. Let R=(1,-1); draw »POR, then find aP (F K . the reflection across the line x+2y=4.

See the next page
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7. Graph the line x+ 2y

=4.
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MIDLINES & COORDINATE PROOF

Definition: The midline of a triangle is a segment whose endpoints are the
midpoints of the sides of the triangle.

In the diagram shown, M and N are midpoints of sides 4¢ and BC
respectively, the segment MV is a midline of s4BcC.

Use vectors to show that the midline is parallel to and half the length of the
base of the triangle.



the segment MN is a midline of a4BC.

A(o,0) B (b0
a. Use vectors to show that the midline is parallel to the base of the triangle,
4 4
= D=0 _—
mAB = 220 _ O _ e i Bieys
-0 b et _ ¢ b
2 p 2 -

b. Verify the midline segment is half the length of the base of the triangle.

/%:(E}Q) m=< "-’%‘—E)‘i-i

=% %
=0



Mo

9. The midpoints of the sides of a triangle are (3, -1), (4. 3), and (0, 5) .

e Find coordinates for the vertices of the triangle.
(Hint: All of these segments are midlines - use vectors!)

toordinaks of +rim5\c_

(1,-2) ("'J‘) (,9)



(4, 3), and draw APQOR.

10. Plot the points P=(3, —/),0=(1, 2) and R
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(3x. 3y) to the coordinates of the points P, ), and R to

a. Apply the transformation T (x, y)

Plot the image.

and R,

o

form a new triangle with vertices 7,

b. Compare the sides and angles of the image triangle A/ Q' R’ with the corresponding parts of APOR .

(0,0) , the dilation center.

¢. Draw lines that connect each point to its image, and extend those lines until they intersect
atC

d. What is the relationship between ' and OP.

<6,-9> =3<2,-3> =30P

oP

e. What is the relationship between CQ' and CQ.

—

<3, 6> = 3<], 2> =300

0’



#11 Answers given at the conference on next page

11. A mystery transformation sends A=(2, —4) to A'=(3, 1) and B=(14, -4)to0 B'=(12, -1).

] | . ‘ " i i ‘ 8 i i [ i

W4 35 18

L o S s

' BI(12.-D)_|

a

a. If you know this is a similarity transformation, find the coordinates of the dilation center P,

b. If C"=(14, 4), find the coordinates of C, the pre-image of C .



Similarity i
- s on2 #11 Answer fiom conference on this page

A mystery transformation sends 4 =(2.-4) to 4"=(3.-1) and B=(14.-4)to B'=(1.2-1)
a. If youknowthisis a similarity transformation, find the coordmates of the dilation center P.

b. If C" =(14,4), find the coordinates of C, the pre-image of C'.

13] ;
12 fnd g -
11, PC by Staliny PC!
10] ki
9 Pl o - 4)
B: kb‘q\ P PC <5'
7_ P_gl :%';E
6. —
5 w PC =4 pet
1o+ 4<34Y = (17 g1 e C
2] (16%, 85 1%
1)
T ID T T T T T T T T T T T T T T T
2-1/012,3 4567 8 9 1011J21314 151617 18 19
_2_ AI BI —
-3 8g'= <23
4 s
_5- * A ' e.‘P‘- (“'1 1)
6|
__Ir'_
e A_?-. {iz,0> q|"3/‘?
C@‘h{l 'qﬁ' = (\‘||0> L_* ,_.r_'g'
34 AB* AB
Dilahin Ln PPy R L
oF ot —
) "/ PA: PA = 34
- —_
PA: PA = 3.4

—
AA‘: <'”I 3)
cu 4y = e me

A_f__f;;-g('fhs.):(' + P




12. Sketch the circle C with the equation (x + 6)* + (y + 5)° = 225

a. State the center and radius of OC Ce (_. {,j—-5> and r=|5

b. Find the equation of the circle with radius 5 which is internally tangent to the given circle at

the point (6,4). e l
= To -Fmd« Fe cender oF new arcle
BEC=<=12+92 L& ard opply 1o B

1%\ = IS +179 + (o4)
= 4_41_-3‘} 'E-(('J"D
- (glt) with & radiss of S
¢. Find the equation of their common tangent. (X'J)l‘!' (5' DJ =25
o ll‘l,ﬂs_ Yy=mx+b
(b9) | @-= b=-4(0+b
12 = - =4
L =-3 sl




Here is a beginning to
finding the solutions

13. Sketch the circle C with equation (.\'— ?)2 +(p+ 5]: =64

a. Find the length of the tangent segments from the point P=¢-§, 3) to the circle with equation
(x=7) +(y+5)" =64 .

b. Find the equation of both tangent lines and both points of tangency.
(Use a vector to find the 2™ point of tangency.)



Credit

A big thanks to Amanda A. Simmons who presented V is for Vector at the NCTM National Conference 2012
This document is a slightly revised form of her presentation.

Resources for additional problems:

e [xeter mathematics Department; www.exeter.edu
Look for Teaching Materials under the Mathematics Dept. page: MATH 2

e “old fashioned™ texts in Analytic Geometry
s the coordinate geometry section of a more traditional geometry text



