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Geometry

Unit 4-12

Coordinate Geometry Proofs

Lesson 1: Triangle pages 1-3

Lesson 2: Trapezoids pages 4-6

Lesson 3: Parallelogram and Rectangle pages 7-10

Lesson 4: Rhombus and Square pages 11-12

Regents Questions pages 13-17

SUMMARY page 18
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Lesson 1 Triangle Proofs

Example 1:
The vertices of AABC are A(-2, 4) B(-2, 8) and C(-5, 6).
Prove AABC is isosceles.

F 3

v

Example 2:

The vertices of AJEN are J(-4, 1) E(-2, -3) and N(2, -1).
Prove AJEN is a right triangle.

2

A 4




Example 3:
Prove that A(4,-1), B(5,6), C(1,3) is an isosceles right triangle.

A

A 4

Example 4:

The coordinates of AABC are A(0,0), B(2,6), and C{4,2). Using coordinate geometry, prove that if

the midpoints of sides AB and AC are joined, the segment formed is parallel to the third side and
equal to one-half the length of the third side.

F 3




Example 35:
The vertices of ANYS are N(-2,-1), Y(0,10), and S(10,5). The coordinates of paint T are (4,2).

(a) Prove that YT is a median.

(b) Prove that YT is an altitude.

(c) Find the area of ANYS.

A 4




Unit 12 Lesson 2
Trapezoid and Isosceles Trapezoid

A B

A

c

Example 1

Prove that quadrilateral MILK with the vertices
M(-2,3), I(3, 1), L(7, 9), and K(1, 9) is
a trapezoid.
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Example 2

Quadrilateral JAKE has coordinates
J(0, 3a), A(3a, 3a), K(4a, 0) and E(-a, 0).

Prove by coordinate geometry that
quadrilateral JAKE is an isosceles trapezoid.

Example 3

Quadrilateral BOAT has coordinates
B(2, 1), O(6, 3), A(8, 7) and T(4, 5).

Prove by coordinate geometry that the diagonals of BOAT bisect
each other.




Example 4
Given quadrilateral TRAP with
coordinates T(-5, 7), R(-3, -4) and A(9, 5).

. Determine and state coordinates of P
' that would make TRAP a trapezoid.

Then prove, using coordinate geometry
that TRAP is a trapezoid.

&




Unit 12 Lesson 3
Parallelogram and Rectangle

e

|

Prove that the quadrilateral with the coordinates
Example 1 L(-2,3), M(4,3), N(2,-2) and O(-4,-2)

is a parallelogram i




Example 2

Prove that the quadrilateral with the
coordinates M(0 , 0), A(r, t), T(s , t) and H(s - r, 0)
is a parallelogram.

E le 3 Quadrilateral ABCD has vertices
xample A(6, 0), B(3, 9), C(-3, 7) and D(0, -2).
Prove that ABCD is a rectangle.




Example 4

Prove that quadrilateral RATS is a rectangle.

R(-5,-3) A(-5, 1) T(1, 1) S(1, -3)

v

Example 5

Is quadrilateral ABCD is a rectangle? Prove it.




Prove that the quadrilateral with coordinates
Example 6 R(0,5), S(3,4), T(0,-5) and U(-3,-4)
is a parallelogram.

&

.....

| Example 7

Prove that the quadrilateral with the

coordinates R(0 , 0), S(r, s), T(r,s +t) and U0, t)
is a parallelogram.

|0



Unit 12 Lesson 4

Rhombus and Square

.

Example 1

Prove that a quadrilateral with the vertices
A(-2,3), B(2,6), C(7,6) and D(3,3)
is 2 rhombus.

||



Example 2

Prove that the quadrilateral with vertices
P(0,0), A(4,3), R(7,-1) and K(3,-4)

is a square

| 2



Geometry Regents Exam Questions by State Standard: Topic

WWW.jmap.org
70 In AABC shown beloW, side E 15 extended to 72 Inthe diagl'am be}_o_ngABC‘;D, E, and F are
point D with mZDA4B = (180 - 3x)°, the midpoints of 4B, BC, and CA, respectively.

msB = (6x —40)°, and mZC = (x + 20)°.

D
}?\)fhatzgsoméBAC? What is the ratio of the area of A CFE to the area
%) 400 of A CAB?
3) 60° I} 1:
4 s 2y 12
3 13
4) 14

G.CO.C.10: MIDSEGMENTS

—_— — G.GPE.B.4: TRIANGLES IN THE COORDINATE
71 Inthe diagram below, DE, DF, and EF are PLANE

midsegments of A ABC.

73 The coordinates of the vertices of ARST are
R(-2,-3), 5(8,2), and T(4,5). Which type of
triangle is ARST?

1} right

2} acute

3} obtuse

4) equiangular

A G

The perimeter of quadrilateral ADEF is equivalent
to
1}y AB+BC+AC
1 1
2) 3 AB+ > AC
3y 24B+24C

4y AB+AC

18
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Geometry Regents Exam Questions by State Standard: Topic

WWW.jImap.org :
74 Triangle ABC has vertices with A(x,3), B(-3,—-1), 75 Triangle POR has vertices P(-3,-1), O(-1,7), and
and C(—1,—4). Determine and state a value of x R(3,3), and points A and B are midpoints of PQ

that would make triangle ABC a right triangle.

: ) , ively. dinat
Justify why A 4BC is a right triangle. [The use of and RQ, respectively. Use coordinate geometry to

the set of axes below is optional.] prove that i_B is parallel to PR and is half the
length of PR. [The use of the set of axes below is
y optional.]
¥
- > X%

.‘ -

POLYGONS

G.CO.C.11: INTERIOR AND EXTERIOR
ANGLES OF POLYGONS

76 The diagram below shows parallelogram LMNO

with diagonal LN , mZM = 118°, and
msLLNO = 22°. ‘ '

L

Explain why msNLO is 40 degrees.

19



Geometry Regents Exam Questions by State Standard: Topic

Www.jmap.org

93

94

G.GPE.B.4: QUADRILATERALS IN THE
COORDINATE PLANE

In rhombus MATH, the coordinates of the

endpoints of the diagonal MT are M(0,—1) and
7(4,6). Write an equation of the line that contains
diagonal AH. [Use of the set of axes below is
opticnal.] Using the given information, explain
how you know that your line contains diagonal
AH.

A quadrilateral has vertices with coordinates
(-3,1), (0,3), (5,2), and (~1,~2). Which type of
quadrilateral is this?

1) rhombus
2) rectangle
3) square

4) trapezoid

23

95 In the coordinate plane, the vertices of ARST are

R(6,-1), 8(1,-4), and T(-5,6). Prove that ARST is
a right triangle. State the coordinates of point P
such that quadrilateral RSTP is a rectangle. Prove
that your quadrilateral RSTP is a rectangle. [The
use of the set of axes below is optional.]

¥

3

96 The diagonals of thombus TEAM intersect at

P(2,1). If the equation of the line that contains

diagonal T4 is y = —x 43, what is the equation of a
line that contains diagonal EM?

1) y=x-1
2) y=x-3
3) y=—x-1
4) y=-x-3

1>



Geometry Regents Exam Questions by State Standard: Topic
WWW.jmap.org

97

98

Parallelogram ABCD has coordinates A4(0,7} and
C(2,1). Which statement would prove that ABCD
is a thombus? L

1}  The midpoint of AC is (1,4).

2) The length of BD is /40.

3) The slope of BD is

W= G

4) The slope of ABis

In square GEOM, the coordinates of G are (2,-2)
and the coordinates of O are (—4,2). Determine and
state the coordinates of vertices £ and M. [The use
of the set of axes below is optional,]

Y
3

99 Quadrilateral PORS has vertices P(-2,3), 0(3,8),
R(4,1), and S(-1,-4). Prove that PORSis a
rhombus. Prove that PORS is not a square. [The
use of the set of axes below is optional.]

¥
3

Ll

24
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Geometry Regents Exam Questions by State Standard: Topic
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100 In the coordinate plane, the vertices of triangle PAT

101

are P(~1,-6), A(—4,5), and 7(5,~2). Prove that

A PAT is an isosceles triangle. [The use of the set
of axes below is optional.] State the coordinates of-
R so that quadrilateral PART is a parallelogram.
Prove that quadrilateral PART is a parallelogram.

¥

3

G.GPE.B.7: POLYGONS IN THE COORDINATE
PLANE

The endpoints of one side of a regular pentagon are
{-1,4) and (2,3). What is the perimeter of the
pentagon?

1) 10
2) 5410
3) 542
4 2542

25

102

103

104

Triangle RST is graphed on the set of axes below.

EY]

i
P

How many square units are in the area of ARST?

) 93+15
2) 9+f5+15
3) 45
4) 90

The coordinates of vertices A and B of AABC are
A(3,4) and B(3,12). If the area of AABC is 24

square units, what could be the coordinates of point
C?

1) (3,6
2) (8,-3)
3) (3,8
4y (6,3)

The vertices of square RSTV have coordinates
R(-1,5), 8(=3,1), T(-7,3), and M(-5,7). What is
the perimeter of RSTF?

) 20
2) 40
3) 4aJ20
4 440



NS *2|bup $yb1u D pup

~*2|6uD Jyb14 D puD SapIS fuanJbUOD Z sjoucboip T ‘s2pis || Jo sdiod 2
soy 11 asnp22q 2|bup)d) Jybi s3j20s0st U 1 spy )| @snpdaq aJonbs b st
S20uUDySIp 2o S2do[s Ze sa2do)s ge
3|bublJ] {Ubry 53|23505] @Lc_._mw
*2|bup \
+yb14 D spY 1 2sNDI2q s2pis = 2 spy }1 25npdaq "S|puoboIp T
2|buplay Jyblu b s T 2|bupJy s2|29505I UD 51 pup sapis || Jo suipd 2 sy 4)
s2do|s ge Sa0UDLSIP Ze 25ND22q SNQUoYJ D S1
2[bupla] Jubryg 2|bupid] 52|225051 . sa2do|s Qe
SAqUIoYY

"Juanubuod 24p sapts ||-uou pup sapis|| jo Jiod | soy

11 2snp22q plozadou) $3|2050S] UD S|

f\u\l\lw

"$2pIs |2||oJod

"21bup 4ubIu
b s2pIs || Jo suaind Z soy
I 2snp22q 2|buD4I2U D SI T
s2do|s {e

2|bupioay

Jo saind 2 soy }) 2snpo2q wodboj2|paod o 51
20UDYSIp Z 'sado|s ge s2do)s {e

p10Z2dbJ] S2[2250ST WDJBbO[2][DJDg

|

's2p1s j2(|pJed o Jind

2U0 SDY |1 25ND22q prozadouy D S|

SIUIOAPTH HIATV'S oY) 2ARY
IS0 YOED 109SIq er)) sjustIog

SRUEISTP TVNOT
QAR SJUSWISZRS JUSIUSUO))

‘5aUo[s

TVIOEdIDTE HAILVOIN
aAey] soun] senotpuadiag

‘sadors
"TVNOF aAry sauy] 1o[[e1ed

29 Aujawoag

$1004d AupaW029 21DUIPU0O)

sado|s ze
p1ozZadody
||||||||||||||||||||||||||| uM _lu.om.mm.m-%olh—lm-ﬁ—.hcmw.olo-lololwl.|.|-|-|.|-|-|.|.I-.||.||.||.|.|-|.'.|v|.|.'Alnl.lMl.lul.lul.l.l.l.lolol
sjpuoboip : :
. J0 U01}925421U1 JO Julode i - $2[20S0STe i PNLIL| Ve
172sIge “ yibuae " Jo|n2ipuadua e
uoipaWe : JuanJbuoye : [2]|DJDde
* "SPJIOMATY m SpIomMATY m 'SP IOMATY
AN Z d ! ! X—¢Xx
=4dpw! (04— 20) + ,(*x — 2x) > = b =W
. N\ﬁ.._..HNﬁ N.R.u_u._”un. ._- U " Nﬁ. v Nﬁ V\( _U “ H\ﬂlN\ﬁ
suiodpiwy i aoupysIq i adojs
’ SD|NWI0 ]

€



