
Essential Question 

 How much do we need to know before we can start making as-
sumptions? 

 
Objectives & the Common Core Standards 

G-GPE (4-7) Use coordinates to prove simple geometric theorems 
algebraically. 
 Students will use coordinates to prove that a figure defined by 

four points in the coordinate plane is a special quadrilateral. 
 Students will use the slope criteria for parallel and perpendicular 

lines to solve geometric problems. 
 Students will use coordinates to find perimeters and areas of 

quadrilaterals. 
7-G (6): Solve real-life and mathematical problems involving angle 
measure, area, surface area, and volume. 
 Students will solve mathematical problems involving area of two-

dimensional objects composed of triangles and quadrilaterals. 

An object might certain-
ly LOOK like a square, 
but how much infor-
mation do you really 
need before you can be 
absolutely sure that it IS 
a square? 
 
I love the quadrilaterals 
unit in geometry, be-
cause it really pushes 
this tough idea that 
things are not always 
what they appear to be, 
and evidence (proof) is 
necessary before any 
assumptions can be 
made. The entire unit 
revolves around this big 
idea: convince me that 
it IS a square first, then I 
will happily concede all 
square properties! 
 
This cumulative activity 
gets at the heart of un-
derstanding properties 
of quadrilaterals, using 
quadrilateral theorems, 
making use of coordi-
nate graphing tech-
niques, and calcu-
lating area with 
formulas and 
composition 
techniques. 

The Quadrilateral Detective 
a Coordinate Geometry Activity 
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Teaching Notes 

The mysterious disappearance of Inspector Quadro leaves several case files incomplete 
and unsolved. Students are called upon to gather evidence to unmask the identity and 
area of the mysterious quadrilaterals. 

This versatile activity includes seven ‘unsolved case files’ that are arranged in progres-
sive order of difficulty and one template for you to add your own. It offers several op-
tions for differentiated instruction. It can be used: 

 As an individual in-class assessment. Pick and choose the difficulty according to the 
class or individual students. 

 As a take-home project or assessment. Assign all seven cases or allow students to 
choose. You can assign point values to encourage students to attempt more diffi-
cult cases. 

 As a group project. Assign all cases to a group of 3 or 4 students. They can decide 
whether it’s best to divide and conquer or collaborate. 

This activity is a cumulative assessment for a quadrilaterals unit. Students should 
already be comfortable with: 

 Properties of Special Quadrilaterals (parallelogram, rectangle, square, 
rhombus, trapezoid, kite) 

 Quadrilateral Theorems 
 Coordinate Graphing 
 Distance and Slope Formulas 
 Slope Criteria for Parallel and Perpendicular Lines 

 

http://www.teacherspayteachers.com/Store/The-Allman-Files


© 2011, Emily McGary Allman for distribution on www.TeachersPayTeachers.com/Store/The-Allman-Files.  Thank you for your patronage!  

Case #2: 

ABCD is a quadrilateral with exactly one pair of parallel sides. The nonparallel sides (bases) are congruent. 

Therefore, ABCD is an isosceles trapezoid. (Definition of Isosceles Trapezoid) 

AB = 6 units long, with slope of 0 

BC = 5√5 units long, with slope of 11/2 

CD = 10 units long, with slope of 0 

DA = 5√5 units long, with slope of -11/2 

 Since parallel lines have same slope, AB ǁ CD and BC ǁ DA. 
 BC = DA 
 
   Area = 88 units2 

Case #3: 

ABCD is a parallelogram with four congruent sides and four right angles. (Definition of Square) 

ABCD is a quadrilateral with four congruent sides and four right angles. (Square Corollary) 

Therefore, ABCD is an square.  

AB = √(136) units long, with slope of –5/3 

BC = √(136) units long, with slope of 3/5 

CD = √(136) units long, with slope of –5/3 

DA = √(136) units long, with slope of 3/5 

 Since parallel lines have same slope, AB ǁ CD and BC ǁ DA. 
 Since perpendicular lines have slopes that are opposite 

reciprocals, AB  BC, BC  CD, CD  DA, DA  AB 

 AB = BC = CD = DA 
 
   Area = 136 units2 

Case #4: 

ABCD is a quadrilateral with no parallel sides and two pairs of consecutive congruent sides. (Definition of Kite) 

Therefore, ABCD is a kite.  

AB = √65  units long, with slope of –1/8 

BC = √65  units long, with slope of –8 

CD = 7√(13) units long, with slope of –2/3 

DA = 7√(13) units long, with slope of -3/2 

 AB = BC and CD = DA 
 
   Area = 154 units2 

Answer Key 
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Case #6: 

ABCD is a quadrilateral with NO parallel sides and NO congruent sides.  

Therefore, ABCD is an quadrilateral with no special properties. 

AB = 6 units long, with undefined slope 

BC = 13 units long, with slope of 5/12 

CD = √(146) units long, with slope of 11/5 

DA = 7 units long, with slope of 0 

 
   Area = 74.5 units2 

Case #7: 

ABCD is a quadrilateral with two pairs of parallel sides. (Definition of Parallelogram) or 

ABCD is a quadrilateral with two pairs of opposite congruent sides (Theorem 6.6) 

Therefore, ABCD is an parallelogram.  

AB = 3√(13) units long, with slope of 2/3 

BC = 2√(34) units long, with slope of -3/5 

CD = 3√(13) units long, with slope of 2/3 

DA = 2√(34) units long, with slope of -3/5 

 Since parallel lines have same slope, AB ǁ CD and BC ǁ DA. 
 AB = CD and BC = DA 
 
   Area = 114 units2  

(must compose from rectangles and tri-
angles, impossible to determine height) 

Case #8: 

ABCD is a quadrilateral with exactly one pair of parallel sides. (Definition of a Trapezoid) 

Therefore, ABCD is a trapezoid.  

AB = 3√(13)  units long, with slope of –3/2 

BC = 10 units long, with slope of 4/3 

CD = 2√(13) units long, with slope of –3/2 

DA = √(89) units long, with slope of 5/8 

 Since parallel lines have same slope, AB ǁ CD  
    
   Area = 85 units2 

(must compose from rectangles and tri-
angles, impossible to determine height) 

Case #5: 

ABCD is a parallelogram with four congruent sides. (Definition of rhombus) or 

ABCD is a quadrilateral with four congruent sides. (Rhombus Corollary) or 

ABCD is a parallelogram with perpendicular diagonals. (Theerem 6.11) 

Therefore, ABCD is a rhombus.  

AB = 10 units long, with slope of 3/4 

BC = 10 units long, with slope of –3/4 

CD = 10 units long, with slope of 3/4 

DA = 10 units long, with slope of –3/4 

 Since parallel lines have same slope, AB ǁ CD and BC ǁ DA. 
 AB = BC = CD = DA 
 AC is horizontal and BD is vertical, so diagonals are per-

pendicular 
 
   Area = 96 units2 
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The Quadrilateral Detective 
a Coordinate  

Geometry  

Assessment 

Case #1 

 

The locatio
ns: 

A: (5, 8) 

B: (5, -2) 

C: (-5, -2) 

D: (-5, 8) 

Quadrilateral Identified: 

Help!  

Case files incomplete 
Evidence will be scrutinized 

The EVIDENCE: Square 

AB = 10 units long with undefined slope  

BC = 10 units long with slope of zero 

CD = 10 units long with undefined slope 

DA = 10 units long with slope of zero 

AB = √(5-5)
2
+(-2-8)

2  
= 10 

Inspecto
r Quadro

 has mys
-

teriousl
y disapp

eared!  

 
Before h

is disapp
earance,

 

he was o
nly able

 to com-

plete the
 first of

 the 

case fil
es in thi

s inves-

tigation
. Foul pl

ay is 

suspecte
d. 

Please e
xpedite. 

The area of this square is 
100 units

2  
because each side  
is 10 units and  

 

A= s
2 

A = 
10

2 

A = 
100 units

2 
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The EVIDENCE: 

The locations: 
 

A:(2, 10) 
B:(-4, 10) 
C:(-6, -1) 
D:(4, -1) 

CASE # 2 
 

Quadrilateral Identified: 

Area: 

The evidence: 
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The EVIDENCE: 

The locations: 
 

A:(-8, 5) 
B:(-2, -5) 
C:(8, 1) 
D:(2, 11) 

CASE # 3 
 

Quadrilateral Identified: 

Area: 

The evidence: 
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The EVIDENCE: 

The locations: 
 

A:(1, -9) 
B:(9, -10) 
C:(8, -2) 
D:(-13, 12) 

CASE # 4 
 

Quadrilateral Identified: 

Area: 

The evidence: 
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The EVIDENCE: 

The locations: 
 

A:(-10, -7) 
B:(-2, -1) 
C:(6, -7) 
D:(-2, -13) 

CASE # 5 
 

Quadrilateral Identified: 

Area: 

The evidence: 
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The EVIDENCE: 

The locations: 
 

A:(1, 5) 
B:(1, -1) 
C:(-11, -6) 
D:(-6, 5) 

CASE # 6 
 

Quadrilateral Identified: 

Area: 

The evidence: 
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The EVIDENCE: 

The locations: 
 

A:(-8, 5) 
B:(1, 11) 
C:(11, 5) 
D:(2, -1) 

CASE # 7 
 

Quadrilateral Identified: 

Area: 

The evidence: 
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The EVIDENCE: 

The locations: 
 

A:(-2, 3) 
B:(4, -6) 
C:(10, 2) 
D:(6, 8) 

CASE # 8 
 

Quadrilateral Identified: 

Area: 

The evidence: 
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The EVIDENCE: 

The locations: 
 

A:(___, ___) 

B:(___, ___) 

C:(___, ___) 

D:(___, ___) 

CASE # ____ 
 

Quadrilateral Identified: 

Area: 

The evidence: 
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 quadrilateral ABCD is 
correctly 

graphed (1 pt) 

 quadrilateral ABCD is 
correctly 

identified (1 pt) 

 a valid theorem is cit
ed as sup-

port for identificatio
n (1 pt) 

 evidence includes ALL
 necessary 

calculations and expla
nations 

(slope, distance, etc.) (
2 pt) 

 AREA of quadrilateral
 ABCD is 

correctly calculated (1
 pt) 

 thorough evidence is s
hown to 

justify area (2 pt) 

CASE #     = _____ poi
nts 

The Quadrilateral Detective 
a Coordinate Geometry Activity 

 quadrilateral ABCD is correctly graphed (1 pt) 

 quadrilateral ABCD is correctly identified (1 pt) 

 a valid theorem is cited as support for identification (1 pt) 

 evidence includes ALL necessary calculations and explanations 
(slope, distance, etc.) (2 pt) 

 AREA of quadrilateral ABCD is correctly calculated (1 pt) 

 thorough evidence is shown to justify area (2 pt) 

CASE #     = _____ points 
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 quadrilateral ABCD is correctly graphed (1 pt)  quadrilateral ABCD is correctly identified (1 pt)  a valid theorem is cited as support for iden-tification (1 pt) 
 evidence includes ALL necessary calculations 

and explanations (slope, distance, etc.) (2 pt)  AREA of quadrilateral ABCD is correctly cal-culated (1 pt) 
 thorough evidence is shown to justify area (2 pt) 

CASE #     = _____ points 

T
O

T
A

L
 

___ of ___ 
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 quadrilateral ABCD is correctly graphed (1 pt) 

 quadrilateral ABCD is correctly identified (1 pt) 

 a valid theorem is cited as support for identification (1 pt) 

 evidence includes ALL necessary calculations and explanations 
(slope, distance, etc.) (2 pt) 

 AREA of quadrilateral ABCD is correctly calculated (1 pt) 

 thorough evidence is shown to justify area (2 pt) 

CASE #     = _____ points 

 quadrilateral ABCD is 
correctly 

graphed (1 pt) 

 quadrilateral ABCD is 
correctly 

identified (1 pt) 

 a valid theorem is cit
ed as sup-

port for identificatio
n (1 pt) 

 evidence includes ALL
 necessary 

calculations and expla
nations 

(slope, distance, etc.) (
2 pt) 

 AREA of quadrilateral
 ABCD is 

correctly calculated (1
 pt) 

 thorough evidence is s
hown to 

justify area (2 pt) 

 quadrilateral ABCD is correctly graphed (1 pt)  quadrilateral ABCD is correctly identified (1 pt)  a valid theorem is cited as support for identi-
fication (1 pt) 

 evidence includes ALL necessary calculations 
and explanations (slope, distance, etc.) (2 pt)  AREA of quadrilateral ABCD is correctly calcu-
lated (1 pt) 

 thorough evidence is shown to justify area (2 pt) 
CASE #     = _____ points 

CASE #     = _____ poi
nts 

 quadrilateral ABCD is correctly graphed  

 quadrilateral ABCD is correctly identif 

 a valid theorem is cited as support for  

 evidence includes ALL necessary calcul
(slope, distance, etc.) (2 pt) 

 AREA of quadrilateral ABCD is correctl 

 thorough evidence is shown to justify  

 

 

 

CASE #     = _____ points 

 quadrilateral ABCD is correctly graphed (1 pt) 
 quadrilateral ABCD is correctly identified (1 pt) 
 a valid theorem is cited as sup-port for identification (1 pt) 
 evidence includes ALL necessary calculations and explanations (slope, distance, etc.) (2 pt) 
 AREA of quadrilateral ABCD is correctly calculated (1 pt) 
 thorough evidence is shown to justify area (2 pt) 

CASE #     = _____ points 
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I appreciate your patronage! 
I’d like to know what you think so I can keep im-
proving. Please consider returning to my store 
and leaving feedback once you have had a chance 

to use and enjoy this unit.  To leave feedback, just 
click the “Ratings & Feedback” tab on the product 
page and scroll to the bottom to add your thoughts. 

I always enjoy hearing from customers. 
 

Emily @ “The Allman Files” 
http://www.teacherspayteachers.com/

Store/The-Allman-Files  
 

“Algebra, Essentially” 
http://coremath912.blogspot.com/  

 

 

© 2011, Emily McGary Allman for distribution on 
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Please remember that I, like you, am a poor, overworked, and un-

derpaid teacher. I’m so flattered when you want to share my mate-

rials with other people, and I encourage you to do so, but please 

adhere to the rules of the Digital Millennium Copyright Act. 

 If you are not the original purchaser of this item, please 

download it from the Teachers Pay Teachers site before using it 

in your classroom.  

 And please do NOT post this item (or any part thereof) on the in-

ternet at all.  A simple internet search could result in a loss 

of integrity to this lesson, my business, and our image as role 

models for good citizenship. 

Thank you for your support and your cooperation.   
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