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With the adoption of the New York P-12 Common Core Learning Standards (CCLS) in ELA/Literacy and
Mathematics, the Board of Regents signaled a shift in both instruction and assessment. In Spring 2014,
New York State administered the first set of Regents Exams designed to assess student performance in
accordance with the instructional shifts and the rigor demanded by the Common Core State Standards
(CCSS). To aid in the transition to new tests, New York State released a number of resources including
sample questions, test blueprints and specifications, and criteria for writing test questions. These
resources can be found at http://www.engageny.org/resource/regents-exams.

New York State administered the first Geometry (Common Core) Regents Exam in June 2015 and is
now annotating a portion of the questions from this tests available for review and use. These
annotated questions will help students, families, educators, and the public better understand how the
test has changed to assess the instructional shifts demanded by the Common Core and to assess the
rigor required to ensure that all students are on track to college and career readiness.

Annotated Questions Are Teaching Tools

The annotated questions are intended to help students, families, educators, and the public understand
how the Common Core is different. The annotated questions will demonstrate the way the Common
Core should drive instruction and how tests have changed to better assess student performance in
accordance with the instructional shifts demanded by the Common Core. They are also intended to
help educators identify how the rigor of the Regents Examinations can inform classroom instruction
and local assessment. The annotations will indicate common student misunderstandings related to
content clusters; educators should use these to help inform unit and lesson planning. In some cases,
the annotations may offer insight into particular instructional elements (conceptual thinking,
mathematical modeling) that align to the Common Core that may be used in curricular design. It should
not be assumed, however, that a particular cluster will be measured with identical items in future
assessments.

The annotated questions include both multiple-choice and constructed-response questions. With each
multiple-choice question annotated, a commentary will be available to demonstrate why the question
measures the intended cluster. The rationales describe why the wrong answer choices are plausible
but incorrect and are based in common misconceptions or common procedural errors and why the
correct answer is correct. While these rationales speak to a possible and likely reason for the selection
of the incorrect option by the student, these rationales do not contain definitive statements as to why
the student chose the incorrect option or what we can infer about knowledge and skills of the student
based on the students selection of an incorrect response. These multiple-choice questions are
designed to assess student proficiency, not to diagnose specific misconceptions/errors with each and
every incorrect option.


http://www.engageny.org/resource/regents-exams

For each constructed-response question, there will be a commentary describing how the question
measures the intended cluster, and sample student responses representing possible student errors or
misconceptions at each possible score point.

The annotated questions do not represent the full spectrum of standards assessed on the State test,
nor do they represent the full spectrum of how the Common Core should be taught and assessed in the
classroom. Specific criteria for writing test questions as well as test information are available at
http://www.engageny.org/resource/regents-exams.

Understanding Math Annotated Questions

All questions on the Regents Exam in Geometry (Common Core) are designed to measure the Common
Core Learning Standards identified by the PARCC Model Content Framework for Geometry. More
information about the relationship between the New York State Testing Program and PARCC can be
found here: http://www.p12.nysed.gov/assessment/math/ccmath/parccmcf.pdf.

Multiple Choice

Multiple-choice questions will primarily be used to assess procedural fluency and conceptual
understanding. Multiple-choice questions measure the Standards for Mathematical Content and may
incorporate Standards for Mathematical Practices and real-world applications. Some multiple-choice
guestions require students to complete multiple steps. Likewise, questions may measure more than
one cluster, drawing on the simultaneous application of multiple skills and concepts. Within answer
choices, distractors will all be based on plausible missteps.

Constructed Response

Constructed-response questions will require students to show a deep understanding of mathematical
procedures, concepts, and applications, as well as demonstrating geometric concepts through
constructions. The Regents Examination in Geometry (Common Core) contains 2-, 4-, and 6-credit
constructed-response questions.

2-credit constructed-response questions require students to complete a task and show their work. Like
multiple-choice questions, 2-credit constructed-response questions may involve multiple steps, the
application of multiple mathematics skills, and real-world applications. These questions may ask
students to explain or justify their solutions and/or show their process of problem solving.
Constructed-response questions that are worth 4 credits require students to show their work in
completing more extensive problems which may involve multiple tasks and concepts. Students will
need to reason abstractly by constructing viable arguments to explain, justify, and/or prove geometric
relationships in order to demonstrate conceptual understanding. Students will also need to reason
guantitatively when solving real-world modeling problems.

There are two 6-credit constructed-response questions on the Regents Examination in Geometry
(Common Core). One 6-credit question requires students to develop multi-step, extended logical
arguments and proofs involving major content, and one 6-credit question requires students to use
modeling to solve real-world problems.


http://www.engageny.org/resource/regents-exams
http://www.p12.nysed.gov/assessment/math/ccmath/parccmcf.pdf

#7

7 A shipping container is in the shape of a right rectangular prism with
a length of 12 feet, a width of 8.5 feet, and a height of 4 feet. The
container is completely filled with contents that weigh, on average,
0.25 pound per cubic foot. What is the weight, in pounds, of the
contents in the container?

(1) 1,632 (3) 102
(2) 408 (4) 92

Measured CCLS Cluster: G-MG.A
Key: (3)

Commentary: This question measures the knowledge and skills described by the standards within G-MG.A
because it requires the student to use density and volume in a modeling context. The shipping container is
modeled by a rectangular prism; the student must determine its volume and use its density to find the
weight of the contents in the container.

Rationale: Choices (1), (2), and (4) are plausible but incorrect and represent errors in writing or
interpreting an expression based on a context involving density. Choosing the correct solution requires
students to know how to set up correct expressions based on the context and perform computations
accurately. Compare with question 35, which also assesses G-MG.A.

Answer Choice: (1) 1,632. This response is incorrect. The student may have misunderstood the
relationship between the volume of an object and its density and divided the volume of the rectangular
prism by the density.

Answer Choice: (2) 408. This response is incorrect. The student may have confused the concepts of
volume and weight, calculating the volume only instead of using the density to determine the weight of
the container.

Answer Choice: (3) 102. This response is the correct weight of the container. The weight of the
container is calculated by multiplying the dimensions to determine the volume, then multiplying by the
density.

12 x 8.5 x4 =408
408 x 0.25 =102

Answer Choice: (4) 92. This response is incorrect. The student may have confused the concepts of
surface area and volume, calculating the surface area of the container, then multiplying this quantity
by the density.



#8

8 In the diagram of circle A shown below, chords CD and EF intersect
at G, and chords CE and FD are drawn.

F

y

D
E
Which statement is not always true?
(1) CG = FG (3) LE_FD
EG DG
(2) LCEG = LFDG (4) ACEG ~ AFDG

Measured CCLS Cluster: G-SRT.B
Key: (1)

Commentary: This question measures the knowledge and skills described by the standards within G-SRT.B
because it requires the student to apply similarity criteria to reason about geometric relationships. The
student must conclude that the two triangles are similar because they have two pairs of congruent angles
and therefore the corresponding sides of the similar triangles are proportional. The question is also an
example of the instructional shift of coherence, as the student must draw on understandings from another
domain, Circles (G-C), which includes angles inscribed in circles.

Rationale: Choices (2), (3), and (4) are plausible but incorrect. They represent common student errors
made when recognizing geometric relationships between triangles, angles, and segments in a circle
and using triangle similarity to reason about those relationships. Choosing the correct solution requires
students to know how to analyze a geometric diagram and apply the AA criterion for triangle similarity.
Compare with questions 11, 15, and 31, which also assess G-SRT.B.

Answer Choice: (1) CG = FG. This response is correct because it is a statement that is not always true;
line segment CG is not always congruent to line segment FG. These segments are only congruent when



ACEG = AFDG. A student that selects this response understands that the diagram implies that ACEG

and AFDG are similar, but not necessarily congruent.

Answer Choice: (2) £CEG = £FDG. This response is incorrect because it is always true that ZCEG =
£FDG because £CEG and £FDG are inscribed angles that intercept the same arc, CF. The student may
not have recognized the angles as angles inscribed in the circle.

. CE FD . .. - CE FD
Answer Choice: (3) o= bo This response is incorrect because it is always true that o = e because

ACEG ~ AFDG and corresponding sides of similar triangles are proportional. The student may have
confused the concepts of congruence and similarity or made an error in defining the correspondence
between ACEG and AFDG.

Answer Choice: (4) ACEG ~ AFDG. This response is incorrect because it is always true that

ACEG ~ AFDG; the triangles can be shown to satisfy the AA similarity criterion. The pairs of angles
that can be used for the AA similarity criteria are the inscribed angles CEF and FDC because they
intercept the same arc CF, inscribed angles ECD and DFE because they intercept the same arc, ED,
and the vertical angles CGE and FGD because vertical angles are always congruent. The student may
not have understood that the AA similarity criterion would apply to this situation or made an error in
defining the correspondence between ACEG and AFDG.



#11

11 In the diagram of AADC below, EB H DC.AE = 9. ED =5, and
AB = 9.2,

C

What is the length of AC, to the nearest tenth?
(1) 5.1 (3) 14.3
(2) 5.2 (4) 14.4

Measured CCLS Cluster: G-SRT.B
Key: (3)

Commentary: This question measures the knowledge and skills described by the standards within G-SRT.B
because it requires the student to apply similarity criteria to solve a geometric problem. The student must
analyze the given diagram and reason that the triangles are similar by the AA similarity criterion, then use
the fact that corresponding sides of similar triangles are proportional to find the length of AC.

Rationale: Choices (1), (2), and (4) are plausible but incorrect. They represent common student errors
made when working with the concept of triangle similarity and applying similarity criteria to solve a
geometric problem. Choosing the correct solution requires students to know how to analyze a
geometric diagram and apply the AA criterion for similarity. Compare with questions 8, 15, and 31,
which also assess G-SRT.B.

Answer Choice: (1) 5.1. This response is incorrect and does not represent the length of AC. The student
found the length of BC, but did not add it to the length of AB to find the length of AC.

Answer Choice: (2) 5.2. This response is incorrect and does not represent the length of AC. The student
may have attempted to find the length of BC instead of AC by assuming the difference between AB and
BC had to be the same as the difference between AE and AD.



Answer Choice: (3) 14.3. This response is correct and is the length of AC. This length is determined by
recognizing that AABE is similar to AACD. The student reasons that triangle ABE and triangle ACD
are similar using by using the fact that parallel lines form corresponding congruent angles and/or using
the reflexive angle A. The student uses the similar triangles to write an equation for the length of AC.

9+5

2 X
x = 128.8

9
9
9

x = 14.3111...
x = 14.3

Answer Choice: (4) 14.4. This response is incorrect and does not represent the length of AC. The
student may have attempted to find the length of BC instead of AC by assuming the difference
between AB and BC had to be the same as the difference between AE and AD. The student then
added it to the length of AB to find the length of AC.



#13
13 Quadrilateral ABCD has diagonals AC and BD. Which information
is not sufficient to prove ABCD is a parallelogram?
(1) AC and BD bisect each other.
2) AB=CD and BC = AD

(2)
(3) AB=CD and AB || CD
(4)

4) AB=CD and BC ‘E

Measured CCLS Cluster: G-CO.C
Key: (4)

Commentary: This question measures the knowledge and skills described by the standards within G-CO.C
because it requires the student to reason using the theorems involving the diagonals and the sides of a
guadrilateral that would prove it a parallelogram.

Rationale: Choices (1), (2), and (3) are plausible but incorrect. They represent common student errors
made when working with parallelograms and indicate a limited understanding of how to reason about
theorems of parallelograms. Choosing the correct solution requires students to know how to reason
using theorems involving parallelograms. Compare with questions 17, 26, 32, and 33, which also assess
G-CO.C.

Answer Choice: (1) AC and BD bisect each other. This response is incorrect because this information is
sufficient to prove that ABCD is a parallelogram; if the diagonals of a quadrilateral bisect each other,
then it is a parallelogram. The student may have assumed that this theorem applied only to a larger
subset of quadrilaterals than the parallelograms, such as trapezoids.

Answer Choice: (2) AB = CD and BC = AD. This response is incorrect because this information is
sufficient to prove that ABCD is a parallelogram; if both pairs of opposite sides are congruent, then the
guadrilateral is a parallelogram. The student may have concluded that a quadrilateral whose opposite
sides are congruent is a rectangle, without also reasoning that a rectangle is a parallelogram.

Answer Choice: (3) AB = CD and AB || CD. This response is incorrect because this information is
sufficient to prove that ABCD is a parallelogram; if a quadrilateral has one pair of opposite sides that
are both congruent and parallel, then it is a parallelogram. The student may have assumed that
information about only one pair of sides would not be sufficient to determine a parallelogram.

Answer Choice: (4) AB = CD and BC || AD. This response is correct because this information is not
sufficient to prove that ABCD is a parallelogram. A quadrilateral that has one pair of opposite sides
congruent and the other pair of opposite sides parallel may not be a parallelogram. A student who

selects this response understands how to reason about parallelograms using given information.
8



#14

14 The equation of a circle is 2+ y2 + 6y = 7. What are the
coordinates of the center and the length of the radius of the circle?

0,3) and radius 4

0,—3) and radius 4

0,3) and radius 16
0,—3) and radius 16

(1) center
(2)
(3) center
(4)

center

S~ o~ o~ o~

center

Measured CCLS Cluster: G-GPE.A
Key: (2)

Commentary: This question measures the knowledge and skills described by the standards within G-GPE.A
because it requires the student to complete the square to rewrite the given equation representing a circle
and identify the coordinates of its center and the length of its radius. The question also requires the
student to employ Mathematical Practice 7 (Look for and make use of structure) because the student must
notice and use the structure of the equation to rewrite it and determine properties of the circle.

Rationale: Choices (1), (3), and (4) are plausible but incorrect. They represent common student errors
made when completing the square and identifying the coordinates of the center and length of the
radius from its equation. Choosing the correct solution requires students to know how to complete the
square and identify the radius and the coordinates of the center.

Answer Choice: (1) center (0,3) and radius 4. This response is incorrect and does not show the center for
the circle represented by the equation x? + y2 + 6y = 7. The student may have completed the square
to rewrite the equation of the circle and identified the radius by taking the square root of 16, but
incorrectly interpreted the coordinates of the center as (0,3).

Answer Choice: (2) center (0, —3) and radius 4. This response is correct and shows the center and radius
for the circle represented by the equation x? + y2 + 6y = 7. A student who selects this response
understands how to complete the square and identify the coordinates of the center and length of the
radius.

x2+y*+6y=7

x> +y*+6y+9=7+9
x2+(y+3)? =16
Center (0,—3); radius 4



Answer Choice: (3) center (0,3) and radius 16. This response is incorrect and does not show the center
and radius for the circle represented by the equation x? + y? + 6y = 7. The student may have
completed the square to rewrite the equation of the circle, but made an error in interpreting the

coordinates of the center, while also not taking the square root of the constant, 16, to find the length
of the radius.

Answer Choice: (4) center (0, —3) and radius 16. This response is incorrect and does not show the
radius for the circle represented by the equation x2 + y? + 6y = 7. The student may have completed
the square and identified the coordinates of the center, but made an error by not taking the square
root of 16 to find the length of the radius.

10



#15

15 Triangles ABC and DEF are drawn below.

C

B D

A B F

If AB =9, BC =15, DE = 6, EF = 10, and ZB = ZE, which
statement is true?

(1) LCAB = LDEF (3) AABC ~ ADEF
AB _ FE AB _ FE
2) CB=DE ) DE=CB

Measured CCLS Cluster: G-SRT.B
Key: (3)

Commentary: This question measures the knowledge and skills described by the standards within G-SRT.B
because it requires the student to apply triangle similarity criteria to reach a conclusion about geometric
relationships. Specifically, the student must reason about the similarity of two triangles by applying the
SAS similarity criterion.

Rationale: Choices (1), (2), and (4) are plausible but incorrect. They represent common student errors
made when working with triangle similarity criteria and how to apply triangle similarity criteria.
Choosing the correct solution requires students to know how to analyze a diagram and apply similarity
criteria to reach a conclusion. Compare with questions 8, 11, and 31, which also assess G-SRT.B.

Answer Choice: (1) £CAB = £«DEF . This response is incorrect because the given information does not

imply that ZCAB and £DEF must be congruent. The student may have assumed that because the
triangles are similar, any pair of angles would be congruent.

11



. AB _FE _, . . . . . .
Answer Choice: (2) Pl This response is incorrect because the given information does not imply the

proportional relationship illustrated by this equation. The student may have concluded that the triangles
are similar, and recognized a proportional relationship between sides, but incorrectly identified the
relationship of the corresponding sides in the proportion.

Answer Choice: (3) AABC ~ ADEF. This response is correct and shows a correct conclusion from the

given information. The student understands that because the two pairs of corresponding sides are
proportional and the included angles are congruent, the triangles are similar by the SAS similarity
criterion. A student who selects this response understands how to apply triangle similarity criteria.

. AB _FE _, . . . . . .
Answer Choice: (4) = B This response is incorrect because the given information does not imply

the proportional relationship illustrated by this equation. The student may have concluded that the
triangles are similar, and recognized a proportional relationship between sides, but incorrectly
identified the relationship of the corresponding sides in the proportion.

12



#17

17 Steve drew line segments ABCD, EFG, BF, and CF as shown in the
diagram below. Scalene ABFC is formed.

A B C D

E F G

Which statement will allow Steve to prove ABCD H EFG?
(1) £LCFG = LFCB (3) LEFB = LCFB
(2) LABF = /BFC (4) LCBF = LGFC

Measured CCLS Cluster: G-CO.C
Key: (1)

Commentary: This question measures the knowledge and skills described by the standards within G-CO.C
because it requires the student to reason about lines and angles by identifying congruent alternate interior
angles to prove that lines are parallel. Additionally, the item requires the student to employ Mathematical
Practice 3 (Construct viable arguments and critique the reasoning of others) because the student must
identify evidence that will support the claim that two lines are parallel.

Rationale: Choices (2), (3), and (4) are plausible but incorrect. They represent common student errors
made when working with lines and angles and indicate a limited understanding of how to reason about
lines and angles. Choosing the correct solution requires students to identify the correct angle pairs
needed for the parallel lines to be proven. Compare with questions 13, 26, 32, and 33, which also
assess G-CO.C.

Answer Choice: (1) £CFG = £FCB. This response is correct and is valid evidence that will support the
claim that the lines are parallel. The student identified that transversal CF intersects ABCD and AEG to
form the alternate interior angles CFG and FCB, and reasoned that that when segments are intersected

by a transversal such that the alternate interior angles are congruent, the segments are parallel. A
student who selects this response understands how to reason about lines and angles.

Answer Choice: (2) ZABF = £BFC. This response is incorrect and is not evidence that will support the

claim that the lines are parallel. The student may have mistakenly identified these angles as alternate
interior angles, reasoning then that because they are congruent, the lines would be parallel.

13



Answer Choice: (3) £EFB = .CFB. This response is incorrect and is not evidence that will support the
claim that the lines are parallel. The student may have mistakenly identified these angles as alternate
interior angles, reasoning then that because they are congruent, the lines would be parallel.

Answer Choice: (4) £CBF = GFC. This response is incorrect and is not evidence that will support the

claim that the lines are parallel. The student may have mistakenly identified these angles as
corresponding angles, reasoning then that because they are congruent, the lines would be parallel.

14



#18

18 In the diagram below, CDis the image of AB after a dilation of scale
factor k with center E.

Ee

Which ratio is equal to the scale factor k of the dilation?

EC EA
(1) EA (3) BA
9y BA EA
(@) EA (4) EC

Measured CCLS Cluster: G-SRT.A
Key: (1)

Commentary: This question measures the knowledge and skills described by the standards within G-SRT.A
because it requires the student to use similarity transformations to reason about the effect of a dilation on
a line segment. Specifically, the student must understand that the dilation of a line segment is longer or
shorter in the ratio given by the scale factor. The student may also understand that the line segments
joining the center of dilation and the corresponding endpoints of the given line segment and its image

forms two similar triangles.

Rationale: Choices (2), (3), and (4) are plausible but incorrect. They represent common student errors
made when working with dilations in the plane. Students who select these responses may not
understand the effect of a dilation on the length of a segment. Choosing the correct solution requires
students to know that the dilation of a line segment is longer or shorter in the ratio given by the scale
factor. Compare with question 22, which also assesses G-SRT.A.

15



. EC _, . . . —
Answer Choice: (1) o This response is correct and is the scale factor of the dilation. The student

correctly chose the scale factor by identifying a ratio between a dimension of the image and the
corresponding dimension of its pre-image. A student who selects this response understands the effect of
a dilation on the length of a segment.

. A . .. . _—
Answer Choice: (2) l;—A. This response is incorrect and is not the scale factor of the dilation. The student

may have incorrectly assumed that the ratio of any two distances in a diagram would be equal to the
scale factor of the dilation, or lacked a general understanding of how figures are dilated.

. A . .. . _—
Answer Choice: (3) g—A. This response is incorrect and is not the scale factor of the dilation. The student

may have incorrectly assumed that the ratio of any two distances in a diagram would be equal to the
scale factor of the dilation, or lacked a general understanding of how figures are dilated.

. EA _, . - . I
Answer Choice: (4) s This response is incorrect and is not the scale factor of the dilation. The student

may have incorrectly assumed that AB was the image of CD, or lacked a general understanding of
how figures are dilated.

16



#20

20 In circle O shown below, diameter z@s perpendicular to CD at
point C, and chords AB, BC, AE, and CE are drawn.

B

, D

Which statement is not always true?
(1) LACB = LBCD (3) LBAC = LDCB
(2) LABC = LACD (4) LCBA = LAEC

Measured CCLS Cluster: G-C.A
Key: (1)

Commentary: This question measures the knowledge and skills described by the standards within G-C.A
because it requires the student to apply theorems to circles. The student must reason using theorems
about inscribed angles, angles formed by a chord and a tangent, and other circle relationships to
determine the statement that is not always true.

Rationale: Choices (2), (3), and (4) are plausible but incorrect. They represent common student errors
made when working with relationships in circles and applying theorems to circles. Choosing the correct
solution requires that students be able to reason using relationships between angles and segments in
circles.

Answer Choice: (1) £ZACB = £BCD. This response is correct because it is not always true. The angles
ACB and BCD are not always congruent since the arc intercepted by the inscribed angle ACB and the arc
intercepted by the angle BCD, formed by the intersection of the chord BC and the tangent CD, are not
always congruent. A student who selects this response understands how to apply theorems to circles.

Answer Choice: (2) £ZABC = £ACD. This response is incorrect because it is always true. The inscribed
2ABC intercepts a semicircle, therefore ZABC is a right angle. It is given that AC and CD are
perpendicular, therefore £ACD is a right angle. The student may not have used these relationships in
the circle to reason that £ABC is a right angle.

17



Answer Choice: (3) ZBAC = 2DCB. This response is incorrect because it is always true. The inscribed
£BAC and the angle formed by the intersection of chord BC and tangent CD intercept the same arc BC,
therefore these angles are congruent because both their measures are half the measure of the
intercepted arc. The student may not have used these relationships in the circle to reason that these
angles are congruent.

Answer Choice: (4) £CBA = £AEC. This response is incorrect because it is always true. The inscribed
angles CBA and AEC both intercept a semicircle, and are congruent because the measures of inscribed
angles are half the measure of the intercepted arc and the arc, measure of all semicircles are equal.
The student may not have used these relationships in the circle to reason that these angles are
congruent.

18



#22

22 The line 3y = —2x + 8 is transformed by a dilation centered at the
origin. Which linear equation could be its image?
(1) 2x + 3y =5 (3) 3x +2y =5
(2) 2x =3y =5 (4) 3x —2y =5

Measured CCLS Cluster: G-SRT.A
Key: (1)

Commentary: This question measures the knowledge and skills described by the standards within G-SRT.A
because it requires the student to use similarity transformations to reason about lines. The student must
reason that the image of a dilated line is always parallel to its pre-image when the line does not pass
through the center of the dilation. The question is also an example of the instructional shift of coherence,
since the student must draw on understandings from another domain, Expressing Geometric Properties
with Equations (G-GPE), including work with coordinates and the slope criteria for parallel lines.

Rationale: Choices (2), (3), and (4) are plausible but incorrect. They represent common student errors
made when working with dilated lines represented by equations. Choosing the correct solution
requires that students be able to reason about how a dilation affects the equation of a line. Compare
with question 18, which also assesses G-SRT.A.

Answer Choice: (1) 2x + 3y = 5. This response is correct because it represents a line parallel to the
given line. Knowing that the image of a dilated line is always parallel to its pre-image when the line does
not pass through the center of dilation, the student found the slope of the line and chose the line with
the same slope as the given line. When the lines 3y = —2x + 8 and 2x + 3y = 5 are rewritten in the
form y = mx + b, the slopes are equal. Since both lines have the same slope but different y-intercepts,
they are parallel. A student who selects this response understands that the image of a dilated line is
always parallel to its pre-image when the line does not pass through the center of the dilation.

3y =—2x+8 2x+3y =5
y=—§x+§ 3y=—-2x+5
2 2 5

slope = —= y=-—3;x+3

2

slope——g

19



Answer Choice: (2) 2x — 3y = 5. This response is incorrect because it represents a line that is not
parallel to the given line. The line given by this equation has a slope of g, which is the opposite of the

slope of the given line. The student may have incorrectly concluded that parallel lines have opposite
slopes or the student may have incorrectly rewritten the equation to have a slope that is equal to the
slope of the given line.

Answer Choice: (3) 3x + 2y = 5. This response is incorrect because it represents a line that is not
parallel to the given line. The line given by this equation has a slope of —%, which is the reciprocal of

the slope of the given line. The student may have incorrectly concluded that parallel lines have
reciprocal slopes or the student may have incorrectly rewritten the equation to have a slope that is
equal to the slope of the given line.

Answer Choice: (4) 3x — 2y = 5. This response is incorrect because it represents a line that is not
parallel to the given line. The line given by this equation has a slope that is the negative reciprocal of
the slope of the given line. The student may have incorrectly concluded that the image of a dilated line
is perpendicular to its pre-image or the student may have incorrectly rewritten the equation to have a
slope that is equal to the slope of the given line.

20



#23

23 A circle with a radius of 5 was divided into 24 congruent sectors. The
sectors were then rearranged, as shown in the diagram below.

To the nearest integer, the value of x is
(1) 31 (3) 12
(2) 16 (4) 10

Measured CCLS Cluster: G-GMD.A
Key: (2)

Commentary: This question measures the knowledge and skills described by the standards within
G-GMD.A because it requires the student to analyze an informal argument for the area of a circle. The
diagram shows a circle decomposed into congruent sectors, which are reassembled to form a figure that
approximates a parallelogram with a base equal to approximately half the circumference of the circle and
a height equal to the radius of the circle. The student must reason using the informal argument and
knowledge of the circle area formula to determine an approximate length of the base of the
parallelogram-like figure.

Rationale: Choices (1), (3), and (4) are plausible but incorrect. They represent common student errors
made when working with the area of a circle and indicate a limited understanding of an informal
argument for the area of a circle. Choosing the correct solution requires that students be able to
reason using an informal argument for the area of a circle.

Answer Choice: (1) 31. This response is incorrect and does not represent an approximate length of the

base of the figure. The student may have assumed that the value of x would be equivalent to the
circumference of the circle.
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Answer Choice: (2) 16. This response is correct and represents an approximate length of the base of the
figure. The area of the circle can be determined using the formula A = nr?; once this is found, the
student must recognize that the area of the parallelogram-like figure is the same as area of the circle,
5x = 25m. A student who selects this response understands an informal argument for the area of a
circle.

A = nr?

5x = 257

Answer Choice: (3) 12. This response is incorrect and does not represent an approximate length of the
base of the figure. The student may have assumed that because the circle was divided into 24
congruent sectors and the base of the figure accounts for half of these sectors, that the base is 12.

Answer Choice: (4) 10. This response is incorrect and does not represent an approximate length of the

base of the figure. The student may have assumed that the parallelogram-like figure would have a base
length that is equal to the length of the diameter of the circle.
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#24

24 Which statement is sufficient evidence that ADEF is congruent to

AABC?

A F

(1) AB = DE and BC = EF

(2) LD = /A, /B=/E, /C=LF

(3) There is a sequence of rigid motions that maps ABonto DE, BC
onto EF , and AC onto DF.

(4) There is a sequence of rigid motions that maps point A onto
point D, AB onto DE, and 2B onto ZE.

Measured CCLS Cluster: G-CO.B
Key: (3)

Commentary: This question measures the knowledge and skills described by the standards within G-CO.B
because it requires the student to use rigid motions to reason about the congruence of triangles. The
diagram shows two triangles; the student must determine which evidence, including information about
corresponding angles and sides and also various rigid motions, is sufficient to prove the triangles are
congruent.

Rationale: Choices (1), (2), and (4) are plausible but incorrect. They represent common student errors
made when reasoning about the congruence of triangles. Choosing the correct solution requires that
students be able to carefully reason using triangle congruence criteria and the definition of congruence
in terms of rigid motions. Compare with question 30, which also assesses G-CO.B.

Answer Choice: (1) AB = DE and BC = EF. This response is incorrect and is insufficient evidence to
prove that the triangles are congruent. Two pairs of corresponding sides of equal measure do not meet
the congruence criteria for congruent triangles. The student may have a misconception about the criteria
needed to conclude the triangles are congruent.
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Answer Choice: (2) 2D = £A, «B = £E, £C = £F. This response is incorrect and is insufficient
evidence to prove that the triangles are congruent. Two or more pairs of congruent corresponding
angles do not meet the congruence criteria for congruent triangles. The student may have confused the
criteria for triangle congruence with the criteria for triangle similarity.

Answer Choice: (3) There is a sequence of rigid motions that maps AB onto DE, BC onto EF, and AC
onto DF . This response is correct because it is sufficient evidence to prove the triangles congruent. If
there exists a rigid motion that maps all three sides of one triangle onto three corresponding sides of
another triangle, then the triangles are congruent. A student who selects this response understands
how to reason about the congruence of triangles.

Answer Choice: (4) There is a sequence of rigid motions that maps point 4 onto point D, AB onto DE,
and 4B onto 4E. This response is incorrect and is insufficient evidence to prove that the triangles are
congruent. There is one pair of corresponding congruent sides and one pair of corresponding congruent
angles, but it is still possible that one triangle is not mapped onto the other. The student may have
incorrectly assumed that mapping point A onto point D will resultin A = 4D.
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#25

25 Use a compass and straightedge to construct an inscribed square in circle T shown below.
[Leave all construction marks. |

Measured CCLS Cluster: G-CO.D

Commentary: The question measures the knowledge and skills described by the standards within
G-CO.D because it requires the student to construct a square inscribed in a circle.

Rationale: This question requires students to construct a square inscribed in a circle. As indicated in
the rubric, a correct response requires a correct construction showing all appropriate arcs.

Sample student responses and scores appear on the following pages.
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Question 25

25 Use a compass and straightedge to construct an inscribed square in circle T shown below.
[Leave all construction marks. ]

Score 2:  The student drew a correct construction showing all appropriate construction marks and
the square was drawn.

Geometry (Common Core) — June ’15 |2]
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Question 25

25 Use a compass and straightedge to construct an inscribed square in circle T shown below.
[Leave all construction marks. ]

Score 1: The student drew a correct construction showing all appropriate construction marks, but
the square was not drawn.

Geometry (Common Core) — June ’15 |4I
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Question 25

25 Use a compass and straightedge to construct an inscribed square in circle T shown below.
[Leave all construction marks. |

Score 0:  The student made a drawing that is not a construction.

Geometry (Common Core) — June ’15 |6I
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#26:

26 The diagram below shows parallelogram LMNO with diagonal LN. m/ZM = 118°, and
mZLNQO = 22°.

M
118°

0 2 N

Explain why mZNLO is 40 degrees.

Measured CCLS Cluster: G-CO.C

Commentary: The question measures the knowledge and skills described by the standards within G-CO.C
because the student is required to reason using theorems about parallelograms and triangles to explain
the measure of the noted angle. Theorems that students might use include: opposite angles of a
parallelogram are congruent, consecutive angles of a parallelogram are supplementary, and/or angles of a
triangle add up to 180 degrees. Additionally, the item requires the student to employ Mathematical
Practice 3 because the student must identify and explain evidence that will support the claim that ZNLO
measures 40 degrees.

Rationale: This question requires students to explain the measure of the noted angle in a diagram. One
possible line of reasoning could be that since mM = 118° and opposite angles of a parallelogram are
congruent, m£0 = 118°. Then, the angles of triangle LNO add up to 180° so mZNLO + m«LNO +
m«£0 = 180°, therefore mzNLO + 22° + 118° = 180° and m£ZNLO = 40°.

Another line of reasoning is that since opposite sides of a parallelogram are parallel, then the alternate
interior angles LNO and NLM are congruent and therefore mzNLM = 22°. Then, consecutive angles M
and MLO of parallelogram LMNQO are supplementary and therefore mzM + m£ZNLM + m«NLO =
180°. So, 118° + 22° + mzNLO = 180° and mzNLO = 40°.

Compare with items 13, 17, 32, and 33, which also assess G-CO.C.

Sample student responses and scores appear on the following pages.
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Question 26

26 The diagram below shows parallelogram LMNO with diagonal IN, mZM = 118°, and
mZLNO = 22°,

Explain why mZNLQO is 40 degrees.
r ~
ZYoN js 1€ b/c opposSiit &6 of @ 21 are 2,
a A X. measures add upto 120°..

118122 = 150 so L NLO myost
be 40 °,

Score 2:  The student has a complete and correct response.

Geomelry (Common Core) — June "15 lSJ
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Question 26

26 The diagram below shows parallelogram LMNO with diagonal IN, mZM = 118°, and
mZLNO = 22°,

- M
W 118°

e} N

Explain why mZNLO is 40 degrees.

N -
ECARYS (€ Yoy ¢ dd ]IB A nd 22

Y24 G ey
| Heo i
eQualg [0 g and every tisnle
So

\
o Flom |20 to /o4 ‘g‘{@fmcf

Score 1:  The student gave an incomplete explanation, becanse a geometric relationship between
118° and 22° was not established.

Geomelry (Common Core) — June "15 llQJ
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Question 26

m/ZLNO = 22°.

M
10 118

o) 227N

Explain why mZNLO is 40 degrees.

becovse 3 M 4 IN acz &amp/emaﬁ‘m’h aryles
So  whnen @OU odole e uP anok eauol ;-
lo %0 Yo v° ger‘ /g nen Su\o*’rac" Yoed-  Loom

%0 ardt Yo g_o)r 7

26 The diagram below shows parallelogram LMNO with diagonal ﬁ msZM = 118°, and

Score 0:  The student gave a completely incorrect explanation.

Geometry (Common Core) — June ’15 [14|
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#27:

27 The coordinates of the endpoints of AB are A(—6,—5) and B(4,0). Point P is on AB. Determine
and state the coordinates of point P, such that AP:PB is 2:3.
[The use of the set of axes below is optional. ]

>

Measured CCLS Cluster: G-GPE.B

Commentary: The question measures the knowledge and skills described by the standards within G-GPE.B
because the student is required to use coordinates to apply understanding of geometric figures. The
student uses coordinates to determine the location of a point dividing a directed line segment in the given
ratio.

Rationale: This question requires students to find the coordinates of a point on a line segment that
divides the line segment into a given ratio, optionally using the provided set of axes. The student who
uses the set of axes must graph the line segment and divide it into five congruent parts. This can be done
by dividing both the vertical change and the horizontal change between points A and B by 5, resulting in
vertical increments of 1 and horizontal increments of 2; the segment can be divided into five equal parts
by starting at point A and repeatedly moving right two units, then up one unit to mark the segment. The
student will see that the line segment has been divided into five equal parts. The point that divides the
line segment, such that AP: PB is 2:3, is (—2,—3).
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A second method to solve the problem involves the same principle, but uses numerical coordinates.
Two-fifths of the horizontal and vertical distance between A and B is added to the x- and y-coordinates
of A, respectively:

x=—6+2(4——6) y=—-5+2(0—-5)

x = —6+=(10) y=-5+=(5)

x=—-6+4 y=-5+2

x=—-2 y=-3
(_2;_3)

Compare with question 36, which also assesses G-GPE.B.

Sample student responses and scores appear on the following pages.
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Question 27

27 The coordinates of the endpoints of AB are A(—6,—5) and B(4,0). Point P is on AB. Determine
and state the coordinates of point P, such that AP:PB is 2:3.
[The use of the set of axes below is optional. |

iy
Ve 9Pr(s o7
- Vc,10> 23.(_5>a
=\{"Toofeg8
=125
g5 - 15
=5{5

~

n.

-

—

Score 2:  The student has a complete and correct response. The student showed correct work that
was not necessary.

Geometry (Common Core) — June ’15 [].SJ
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Question 27

27 The coordinates of the endpoints of AB are A(—6,—5) and B(4,0). Point P is on AB. Determine
and state the coordinates of point P, such that AP:PB is 2:3.
[The use of the set of axes below is optional. ]

P C—@* 2—2;_ iy , -5+%L5)>
P larg, —+5)

p (.@4(@2/3)—545?3)

P CQ/5)'—IQ/B)

y

L

A
\J
>

<
Score 1:  The student made an error by multiplving by = instead of 2,
/ 3 5

Geometry (Common Core) — June 15 lQ()J
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Question 27

27 The coordinates of the (‘.ndp()inl.s of AB are A(—6,—5) and B(4,0). Point P is on AB. Determine
and state the coordinates of point P, such that AP:PB is 2:3.
[The use of the set of axes below is optional. ]

..-bq-l-l -

m—

o
&

|

noy

-

2

A
P \

2

EREN

N Ni

A

Score 0:  The student’s use of the midpoint formula was irrelevant to the question

Geomelry (Common Core) — June '13

(21]
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#28:

28 The diagram below shows a ramp connecting the ground to a loading platform 4.5 feet above the
ground. The ramp measures 11.75 feet from the ground to the top of the loading platform.

\ Ramp

71_75,?

' ~

Determine and state, to the nearest degree, the angle of elevation formed by the ramp and the
ground.

4.5 ft

Measured CCLS Cluster: G-SRT.C

Commentary: The question measures the knowledge and skills described by the standards within G-SRT.C
because the student is required to apply understanding of relationships between angles and sides of right
triangles using trigonometry. The question also requires the student to employ Mathematical Practice 4
(Model with mathematics), because the student must use right triangle trigonometry to solve a real-world
problem.

Rationale: This question instructs the student to determine and state the angle of elevation a ramp
makes with the ground given the length of the ramp and the height the ramp will reach. The student
must determine which trigonometric ratio is appropriate for finding the angle of elevation. Although
there are multiple methods of solving this problem, the most direct method is to use arcsine to find the
angle of elevation, since the two given side lengths of the right triangle are the side opposite the angle of
elevation and the hypotenuse of the right triangle.

Let x be the angle of elevation of the ramp.

) 4.5
sinx = 1175
. 4.5
x = arcsin <11.75)
x = 22.51831413
x =23

Compare with question 34, which also assesses G-SRT.C.

Sample student responses and scores appear on the following pages.
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Question 28

ground.

28 The diagram below shows a ramp connecting the ground to a loading platform 4.5 feet above the

The ramp measures 11.75 feet from the ground to the top of the loading platform.

77.75)?

- e

4.5 ft

Determine and state, to the nearest degree, the angle of elevation formed by the ramp and the

ground.
)( = 53 \'\-\ %{%’%\
Xz 22. D1\¥
X=2%
Score 2:  The student has a complete and correct response.

Geometry (Common Core) — June ’15 [22 |
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Question 28

28 The diagram below shows a ramp connecting the ground to a loading platform 4.5 feet above the
ground. The ramp measures 11.75 feet from the ground to the top of the loading platform.

77.75)7

- e

Determine and state, to the nearest degree, the angle of elevation formed by the ramp and the
ground.

4.5 ft

H,5
e B
lan X = .75

A
X= ten Ji7¢

X= 20.955774730 6

Xz 2\

M

Score 1:  The student made an error by using the wrong trigonometric function, but found an
appropriate angle of elevation.

Geometry (Common Core) — June ’15 [24|
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Question 28

4.5 ft

-

28 The diagram below shows a ramp connecting the ground to a loading platform 4.5 feet above the
ground. The ramp measures 11.75 feet from the ground to the top of the loading platform.

77.75

e

ground.

O:ZA—Bzic,

@.g)m th
2026 +b°

—-—
—

{1

Determine and state, to the nearest degree, the angle of elevation formed by the ramp and the

2

(179"

133.0625
-20.257

-20.2¢
I

L]

b;

[

0]

[177. 8125

0. 8541446773

Score 0:

The student had a completely incorrect response.

Geometry (Common Core) - June 15
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#29

29 In the diagram below of circle O, the area of the shaded sector AOC is 12n in? and the length of
OA is 6 inches. Determine and state mZAOC.

A

Measured CCLS Cluster: G-C.B

Commentary: The question measures the knowledge and skills described by the standards within G-C.B
because the student is required to apply their understanding of equations that relate radii, arc length,
and/or areas of sectors and circles. Specifically, given the area of a sector and radius of the circle, the
student must determine the central angle that defines the sector. The angle may be determined in degrees
or radians, since it is not specified in the question stem.

Rationale:
A = mr? A = nr? OR A = nr?
A = m6? A = 162 A = 162
A = 36m A = 36m A = 36m
Let x represent m2AOC Let x represent mzAOC C =nd
12n _ X 1on _ x C =127
36m 360 36m  2m
36mx = 4320m 36mx = 24(m)(m) Let S represent mAC
x = 120° = 2@ Z-Z
36m 361 12w

Sample student responses and scores appear on the following pages.

21 .
X =— radians

42

36mS = 144(m)(m)
S =4mw

Let @ represent mzAO0C

S=0r
4 = 0(6)
g ="

6

21 .
0= ey radians



Question 29

29 In the diagram below of circle O, the area of the shaded sector AOC is 12n in2 and the length of
OA is 6 inches. Determine and state mZAOC.

o
o

B
>

o

j20°

N

Score 2:  The student has a complete and correct response.

Geometry (Common Core) — June ’15 127|



Question 29

29 In the diagram below of circle O, the area of the shaded sector AOC is 12n in2 and the length of
OA is 6 inches. Determine and state mZAOC.

/A

24

A=Arcz

B = AN 1
R =31

S - 1o = guqr

24
AP

g |

FLYO = 3LX

aug = X

Score 1:  The student made an error by finding the central angle for the unshaded sector.

Geometry (Common Core) — June ’15 [30|
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Question 29

29 In the diagram below of circle O, the area of the shaded sector AOC is 12n in2 and the length of
OA is 6 inches. Determine and state mZAOC.

Score 0:  The student had a completely incorrect response.

Geometry (Common Core) — June ’15 [32J
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#30

30 After a reflection over a line, AA'B'C’ is the image of AABC. Explain why triangle ABC is
congruent to triangle A’B'C’.

Measured CCLS Cluster: G-CO.B

Commentary: The question measures the knowledge and skills described by the standards within G-CO.B
because the student is required to use rigid motions to reason about the congruence of geometric figures.
Additionally, the item requires the student to employ Mathematical Practice 3 because the student must
identify and explain evidence that will support the claim that the triangles are congruent.

Rationale: This question asks students to explain why a triangle is congruent to its image after a
reflection. Since a reflection is a rigid motion and all rigid motions will map one triangle onto the other
and preserve side lengths, then the triangle and its image are congruent.

Compare with question 24, which also assesses G-CO.B.

Sample student responses and scores appear on the following pages.
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Question 30

30 After a reflection over a line, AA'B’C" is the image of AABC. Explain why triangle ABC is
congruent to triangle A'B'C".

Reﬁ\coihons Garse (‘t%\d Norons and- Q\%ld
So T@BK@ oS- B = 1 ¥p's &
e NC se Ns 2 353

Score 2:  The student has a complete and correct response.

Geometry (Common Core) - June ’15 [33]
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Question 30

30 After a reflection over a line, AA'B’C" is the image of AABC. Explain why triangle ABC is
congruent to triangle A'B'C".

BEQWVSQ CeEA\ech NS ace g d Motiong

Score 1:  The student wrote an incomplete explanation.

Geometry (Common Core) — June ’15 [35 |
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Question 30

30 After a reflection over a line, AA'B’C" is the image of AABC. Explain why triangle ABC is
congruent to triangle A'B'C".

Score 0:  The student did not provide an explanation.

Geometry (Common Core) — June ’15 [36|
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#31

31 A flagpole casts a shadow 16.60 meters long. Tim stands at a distance of 12.45 meters from the
base of the flagpole, such that the end of Tim’s shadow meets the end of the flagpole’s shadow.
If Tim is 1.65 meters tall, determine and state the height of the flagpole to the nearest tenth of a
meler.

Measured CCLS Cluster: G-SRT.B

Commentary: The question measures the knowledge and skills described by the standards within G-SRT.B
because the student is required to apply similarity criteria to geometric figures to solve problems. The
student must recognize that the situation can be modeled with two triangles that are similar by the AA
similarity criteria, then apply that corresponding sides of similar triangles are proportional to solve the
problem. The question is also an example of the instructional shift of coherence, as the student may draw
on understandings from another cluster, G-SRT.C, in using right triangle trigonometry to find the height of
the flagpole. The question also requires the student to employ Mathematical Practice 4, because the
student must model with triangles to solve a real-world problem.

Rationale: This question asks students to find the height of a flagpole using its shadow length, the height
of Tim, and his shadow length. This scenario can be modeled using two triangles which are similar by AA.
Once similar triangles are determined, the height of the flagpole can be found using the corresponding
sides of the similar triangles in a proportion.

16.60  4.15 _
h 165 ﬂzgfgﬁ)
4.15h = 27.39
h=66 1.65
NG 12.45 4.15 -
>
16.60

Compare with questions 8 and 11, which also assess G-SRT.B.

Sample student responses and scores appear on the following pages.

50



Question 31

31 A flagpole casts a shadow 16.60 meters long. Tim stands at a distance of 12.45 meters from the
base of the flagpole, such that the end of Tim’s shadow meets the end of the flagpole’s shadow.
If Tim is 1.65 meters tall, determine and state the height of the flagpole to the nearest tenth of a
meler.

"t VinleD
an X -~ W%
X= 2\

Score 2:  The student has a complete and correct response.

Geometry (Common Core) - June 15 [38]
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Question 31

31 A flagpole casts a shadow 16.60 meters long. Tim stands at a distance of 12.45 meters from the
base of the flagpole, such that the end of Tim’s shadow meets the end of the flagpole’s shadow.

Ol
If Tim is 1.65 meters tall, determine and state the height of the flagpole to the nearest tenth of a
meter.
165
X Sin X= T
-\ (. 6 s-
(6§ X= S ( q,08
I'Z-"fg 418 X

1626 X= 23.42A7626 509

IN
16.6

(6.6 + Sin (33.¢427626S‘09> = -14.6

6.6 = h

é, 6 meterg

Score 1:  The student made an error using the incorrect trigonometric function, and found an
incorrect angle measure for x. The student made the same error in {inding the height.

Geometry (Common Core) — June ’15 141 |
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Question 31

31 A [];1gpol(s casts a shadow 16.60 meters long. Tim stands at a distance of 12.45 meters from the

base of the flagpole, such that the end of Tim’s shadow meets the end of the flagpole’s shadow.
meter.

If Tim is 1.65 meters tall, determine and state the height of the flagpole to the nearest tenth of a

J\
] X

12,45

WS T b.Go

Score 0: The student did not subtract 12.45 from 16.60. The student also wrote an incorrect
proportion.

Geomelry (Common Core) — June '13
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#32

32 In the diagram below, EF intersects AB and CD at G and H, respectively, and GI is drawn such
that GH = IH .

F

If mZEGB = 50° and mZDIG = 115°, explain why AB || CD.

Measured CCLS Cluster: G-CO.C

Commentary: The question measures the knowledge and skills described by the standards within G-CO.C
because the student is required to reason about lines and angles. The student must use theorems (e.g.,
linear pairs form supplementary angles, base angles of an isosceles triangle are equal, or if two lines are
cut by a transversal and the corresponding angles are equal, the two lines are parallel) in order to explain
why AB||CD. Additionally, the item requires the student to employ Mathematical Practice 3, because the
student must identify and explain evidence that will support the claim.

Rationale: This question asks students to explain why two lines are parallel given a diagram and two
angle measures in the diagram. Since £DIG and £HIG are supplementary, then m£ZHIG = 65° because
mz«DIG = 115°. Triangle GHI is an isosceles triangle because GH = IH. The base angles of the isosceles
triangle are equal, so m£HGI = 65°. The angles of triangle GHI add to 180°, so m£GHI = 50°. Since the
lines AB and CD are cut by a transversal and corresponding angles EGB and GHI are equal, then

AB || CD.

Compare with questions 13, 17, 26, and 33, which also assess G-CO.C.

Sample student responses and scores appear on the following pages.
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Question 32

32 In the diagram below, EF intersects AB and CD at G and H, respectively, and GI is drawn such
that GH = [H .

E
A G /30 B
o\
H ! I

F

If mZEGB = 50° and mZDIG = 115°, explain \\7ll§fz’{—B H GD.

My GIH = 65 linear Pairs are Supplem(:‘lﬂar)(
e HEE =05 - Base angles of an isusceles Hriagle are e qua

M4 EGRA+ m4 BGT + ms Har = (80
50 + MmaBer + 05 = |80

(1S +M&BEar = (50
S 1S
M & 6T = w5

S . \
A BAT and xDLG are Same-Sde 1l or X3,
Ond Since they are Supplemcm‘af% AR [l CD.

Score 4:  The student has a complete and correct response.

Geometry (Common Core) — June ’15 [46]
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Question 32

32 In the diagram below, EF intersects AB and CD at G and H, respectively, and GI is drawn such
that GH = IH .

E
A 6 /50) B
b5
c Ha)\) ; b3 ;45 D
E

If mZEGB = 50° and m£DIG = 115°, explain why AB ” CD.

qro cwiem, som< HIG =65,

Dle s supplementar 4 val sroles are G’zuc‘.

LRIG = < HGl Wecarrse o.mg\es cpposﬂe e e
- & + .5
“"L‘ S wnn of M{\ﬁ\es of" [ "Lr‘fwrﬂ fe & £ 2o GHI s

So, AG 1L Cb.

Score 3:  The student stated correct angle measures with explanations, but did not explain why
AB | CD.

Geometry (Common Core) — June ’15 148 |
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Question 32

32 In the diagram below, EF intersects AB and CD at G and H, respectively, and G1 is drawn such
that GH = IH .

E
A G /&b 8
35}
o ©3 \\\S D
H |
F
I mZEGB = 50° and m£DIG = 115°, explain why AB H CD.
MLDET & Al WIC =\%0Q :;.,,_?'\D\QM_\A:\'EH

Ne "\.\-\-e,rtcﬂ"
mL\’rT.GA':-M‘-EG't S \ker ~e

N 4 BET + MRTE =\Fo Some Tl interlec

LB+ WD =\F0
\FO = \BO \ine s “PC»P&..\'\-E.\ when

SCa e S de ES m*‘i?’: o

\%0.
orales add up to ¥

Score 2:  The student made one conceptual error using alternate interior angles of parallel lines to
prove the same lines parallel.

Geomelry (Common Core) — June "15 |50|
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Question 32

32 In the diagram below, EF intersects AB and CD at G and H, respectively, and GI is drawn such
that GH = IH .

If mZEGB = 50° and m£DIG = 115°, explain why AB ” CD.

Score 1:  The student found appropriate angle measures based on a mislabeled diagram, and
the explanation was missing.

Geometry (Common Core) — June ’15 152 |
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Question 32

32 In the diagram below, EF intersects AB and CD at G and H, respectively, and GI is drawn such
that GH = IH .

A ° 50) B

3 NS

If mZEGB = 50° and m£DIG = 115°, explain why AB ” CD.

CMQSWIS Ls ave ¥,

so psll TD,

Score 0:  The student did not show enough work on which to base the explanation.

Geometry (Common Core) — June ’15 153 |

59



#33
33 Given: Quadrilateral ABCD is a parallelogram with diagonals AC and BD intersecting at E

A B

Prove: AAED = ACEB
Describe a single rigid motion that maps AAED onto ACEB.

Measured CCLS Cluster: G-CO.C

Commentary: The question measures the knowledge and skills described by the standards within G-CO.C
because the student is required to reason about lines, angles, triangles and parallelograms. The student
must construct a proof using theorems about these figures (e.g., the diagonals of a parallelogram bisect
each other, parallel lines cut by a transversal form alternate interior angles, or vertical angles are
congruent) to prove two triangles are congruent. The question is also an example of the instructional shift
of coherence, as the student must draw on understandings from another cluster, G-CO.A, in describing the
rigid motion that will map one triangle onto the other.

Rationale: This question asks students to prove triangles are congruent given a parallelogram with both
diagonals drawn. The student must construct a proof using facts about parallelograms and parallel lines.

An example is as follows:

AD = BC because opposite sides of a parallelogram are equal in length. Additionally, BE = DE and
CE = EA because the diagonals of a parallelogram bisect each other. Therefore, AAED = ACEB by the

SSS criterion.

For the second part, the student must describe any valid single transformation that would map AAED
onto ACEB. An example of this is a rotation 180 degrees about point E.

Compare with questions 13, 17, 26, and 32, which also assess G-CO.C.

Sample student responses and scores appear on the following pages.
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Question 33

33 Given: Quadrilateral ABCD is a parallelogram with diagonals AC and BD intersecting at £

A B
E
D C
Prove: AAED = ANCEB
TOVE S—\“Q_-qun*‘ Reo&,dx
L Quad Ane L GWean
S o qaradblgn
2. A -’-_.'-\Q_’j‘é 2 ,oeeo\\.‘\e sides
of paselgaem
. — = Qe cagn '(‘-\m}
3. end W2 |3 .(5\\)&(\%
lﬂ\c{’sad o:\
-3
a},AAED’;ACeb y. Verkca) amhs ase cm(&mez}
5,80 1oa |5 deb of /7

—

b-2dC =y B\l ok, yarecior Oooﬁes ase.
7. AAgpSACss |7 AAS AAS

Describe a single rigid motion that maps AAED onto ACEB.

Rolevlq'm ¥ AAED axovnd «th{ = of L?Ob

Score 4:  The student has a complete and correct proof, and a correct rigid motion is described.

[55]
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Question 33

33 Given: Quadrilateral ABCD is a parallelogram with diagonals AC and BD intersecting at £

A B

I, Quodiicienl KL D's 05T
with dagmls AC DB
yn¥edieg o E

Prove: AAED = ANCEB

AR

b." ANEDY p piC

Describe a single rigid motion that maps AAED onto ACEB.

P\elclecﬁ)f\

Score 3:  The student wrote an incomplete description of the rigid motion.
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Question 33

33 Given: Quadrilateral ABCD is a parallelogram with diagonals AC and BD intersecting at £

A B8

Prove: AAED = ANCEB
:E\'\G.Po\muelwmml e i)ago'\c\,% bisect eachh otter,
Co AE FCE o BE FTDE. 317 %2. So

ABKED = ACER by SAS.

Describe a single rigid motion that maps AAED onto ACEB.

150 rotetion

Score 2:  The student was missing the reason 21 = 22 and wrote an incomplete description of the
rigid motion.

Geometry (Common Core) — June ’15 [58 |
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Question 33

33 Given: Quadrilateral ABCD is a parallelogram with diagonals AC and BD intersecting at E

Prove: AAED = ACEB

‘Ssruwf\% | Raeason~
LABCD (s |\Gven

Pasa llefogrom |2 verhcl £s o &
EE;E%“ wwersed| 3, OWC)E_;'\‘& el

A =
?.~z(‘217‘”4_._l Y. b{c.sem(s o e
3,4_(3 = ai_fi 'Pu,f;gu”clocé(‘a‘“‘\'\ ot
Yy, AexEc =

L. ATZ2AT 5 ASA

Describe a single rigid motion that maps AAED onto ACEB,

P\ojrcc\‘i oM \90°

Score 1:  The student had some correct statements about the proof. The description of the rigid
motion was incomplete.

Geomelry (Common Core) — June "15 |59 |
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Question 33

33 Given: Quadrilateral ABCD is a parallelogram with diagonals AC and BD intersecting at E

A B

Prove: AAED = ACEB

) puollidegan, ABCD 1) g
1 AC wd BE

Describe a single rigid motion that maps AAED onto ACEB,

Ritds 150

Score 0:  The student wrote only the “given” information, and an incomplete description of the
rigid motion.
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#34

34 In the diagram below, the line of sight from the park ranger station, P, to the lifeguard chair, L,
on the beach of a lake is perpendicular to the path joining the campground, C, and the first aid
station, F. The campground is 0.25 mile from the lifeguard chair. The straight paths from both
the campground and first aid station to the park ranger station are perpendicular.

P

0.55 mi
Lake

F L 025mi C

If the path from the park ranger station to the campground is 0.55 mile, determine and state, to
the nearest hundredth of a mile, the distance between the park ranger station and the lifeguard
chair.

Gerald believes the distance from the first aid station to the campground is at least 1.5 miles.
Is Gerald correct? Justify your answer.

Measured CCLS Cluster: G-SRT.C

Commentary: The question measures the knowledge and skills described by the standards within G-SRT.C
because the student is required to apply understanding of relationships between angles and sides in right

triangles. Specifically, the student must use the Pythagorean Theorem to determine the distance between
the park ranger station and the lifeguard chair. The question is also an example of the instructional shift of
coherence, as the student must draw on understandings from another cluster, G-SRT.B, in using similarity

to respond to Gerald’s claim that the distance from the first aid station to the campground is greater than

1.5 miles. In doing so, the question also requires the student to employ Mathematical Practice 4, because

the student must model with triangles to solve a real-world problem.

Rationale:
The distance between the park ranger station and the lifeguard chair can be determined using the
Pythagorean Theorem:

(0.25)%2 + (PL)? = (0.55)?
(PL)? = 0.3025 — 0.0625
(PL)? = 0.24

PL =~ 0.49
66



To determine the distance from the first aid station to the campground, the student employed the
understanding of similar right triangles by solving an appropriate proportion of corresponding sides.

FC 055
0.55 0.25

0.25(FC) = 0.3025
FC =121

The total distance of 1.21 is less than 1.5, so Gerald is incorrect.
Compare with question 28, which also assesses G-SRT.C.

Sample student responses and scores appear on the following pages.
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Question 34

34 In the diagram below, the line of sight from the park ranger station, P, to the lifeguard chair, L,
on the beach of a lake is perpendic uLu to the path joining the campground, C, (md the first aid
station, F. The campground is 0.25 mile from the lifeguard chair. The straight paths from both
the campground and first aid station to the park ranger station are perpendicular.

]
0.55 mi
Lake

0%0‘7 m?kS L 0.25mi

If the path from the park ranger station to the campground is 0.55 mile, determine and state, to
the nearest hundredth of a mzl(’ the distance between the park ranger station and the lifeguard
chair.

aisz"’(:’.

(T 0 GT5 20,3025 /

Wt
0.2Y bbm ) O‘ bfq miffi

MTB1..

Gerald believes the distance from the first aid station to the campground is at least 1.5 miles.
Is Gerald correct? Justify your answer. ¥ -
) 4
e (L= 0240 NO | ¥ ™
Aot = R h ' - wniles -
= FlL 50 qu0Y

- y = 0eM
W ag0ed fo e dtame
4 " Crom Lwe, its
125 O

— m(7 Ao [,7zm,lc35m>p

oMa — Y [.5 miles,

Score 4: The student has a ('()mpl(st(‘, and correct response.
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Question 34

34 In the diagram below, the line of sight from the park ranger station, P, to the lifeguard chair, L,
on the beach of a lake is perpendicular to the path joining the campground, C, and the first aid
station, F. The campground is 0.25 mile from the lifeguard chair. The straight paths from both
the campground and first aid station to the park ranger station are perpendicular.

P
X
0.55 mi
Lake
23 b3
F 3 L 025mi C

If the path from the park ranger station to the campground is 0.55 mile, determine and state, to
the nearest hundredth of a mile, the distance between the park ranger station and the lifeguard
chair.

- L
tanled” "7

(¥}

2

Cos (= =
LC 7l

\

o

R n

=, 4200
X=49

Gerald believes the distance from the first aid station to the campground is at least 1.5 miles.
Is Gerald correct? Justify your answer.

\0-40-U3%= 77 yz. A
¥ A
~\/Vm’l’1”"/\5' A

Score 3: The student did not state if Gerald is correct.
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Question 34

34 In the diagram below, the line of sight from the park ranger station, P, to the lifeguard chair, L,
on the b(»l( h of a lake is perpendic 111,11 to the path joining the campground, C, r111(1 the first aid
station, F. The campground is 0.25 mile from the lifeguard chair. The straight paths from both
the (ulmp;jmund and first aid station to the pdr]\ ranger station are pelpendl(nldr.

P

0.55 mi
Lake

F L 025mi C

If the path from the park ranger station to the campground is 0.55 mile, determine and state, to
the nearest hundredth of a mzfp the distance between the park ranger station and the lifeguard

chair. .95 - 025
=27 2 0,28 = * =
—_— O >
FC  oss 6
025 FCz0.302s e Oigy
FC:Lli 913_0155

DFS‘}-&\CQ le'hﬂ-,QA f smd L= 0 5 mi.

Gerald believes the distance from the first aid station to the campground is at least 1.5 miles.
Is Gerald correct? Justify your answer.
' ey > be Fe

\jﬁeﬂ"fje fﬂl‘ F5 }llJ 0‘\_5"!.5' I!. - [b 15

0. Sj

0:25 F(z ©.3025
fC:!.l}

Score 2:  The student made one computational error and one rounding error in finding the distance
between the park ranger station and the lifeguard chair.
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Question 34

34 In the diagram below, the line of sight from the park ranger station, P, to the lifeguard chair, L,
on the b(nl( h of a lake is perpendic 111,11 to the path joining the campground, C, r111(1 the first aid
station, F. The campground is 0.25 mile from the lifeguard chair. The straight paths from both
the (‘dmp;jmund and first aid station to the pdr]\ ranger station are pelpendl(nldr.

?‘*{fcﬁ_
P
0.55 mi
Lake
First
od F L 025mi C -
bR ok

e

If the path from the park ranger station to the campground is 0.55 mile, determine and slate, to
the nearest hundredth of a mile, the distance between the park ranger station and the lifeguard

chair.
l .
(0-25)*+ = ©-2%) mS‘rw\ce_ &2 0.5 mies

- .%0a5
0-06?‘2‘2* b* = 5625
PR hidaba

o= Olngge"!Q‘—f%

Gerald believes the distance from the first aid station to the campground is at least 1.5 miles.
Is Gerald correct? Juslify your answer.

Score 1:  The student made one rounding error, and no further correct work was shown.
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Question 34

34 In the diagram below, the line of sight from the park ranger station, P, to the lifeguard chair, L,
on the beach of a lake is perpendicular to the path joining the campground, C, and the first aid
station, F. The campground is 0.25 mile from the lifeguard chair. The straight paths from both
the (‘ampgmm‘ld and first aid station to the par]\' ranger station are perpendionlar.

P

0.55 mi

Lake

F L 025mi C

If the path from the park ranger station to the campground is 0.55 mile, determine and state, to
the nearest hundredth of a mile, the distance between the park ranger station and the lifeguard

chair.
2

25557 = x
L0625+ 706 = N
s = Xt
e b

\\

Gerald believes the distance from the first aid station to the campground is at least 1.5 miles

Is Gerald correct? Justify your answer.

Yes — s nfvr quweay

The student had a completely incorrect response.

Score 0:

166]
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#35

35 The water tower in the picture below is modeled by the two-dimensional figure beside it. The
water tower is composed of a hemisphere, a cylinder, and a cone. Let C be the center of the
hemisphere and let D be the center of the base of the cone.

25 ft §

Source: http://en.wikipedia.org

If AC = 8.5 feet, BF = 25 feet, and mZEFD = 47°, determine and state, to the nearest cubic
foot, the volume of the water tower.

The water tower was constructed to hold a maximum of 400,000 pounds of water. If water weighs
62.4 pounds per cubic foot, can the water tower be filled to 85% of its volume and not exceed
the weight limit? Justify your answer.

Measured CCLS Cluster: G-MG.A

Commentary: The question measures the knowledge and skills described by the standards within G-MG.A
because the student is required to use volume and density to solve a real-world problem. The student
must find the volume of a compound figure composed of a cone, a cylinder, and a hemisphere. Then the
student must apply the concept of density to the volume to find the solution to the problem. In doing so,
the question also requires the student to employ Mathematical Practice 4, because the student must
model with geometric figures to solve a real-world problem.
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Rationale: This question asks students to find the volume of the water tower and determine if the water
tower can be filled to 85% capacity without exceeding the weight limit. The sum volumes of a cone

(V = gnrzh), a cylinder (V = nr?h), and a hemisphere (V = %-gms) will be used to find the total

volume of the water tower. A key piece is using right triangle trigonometry to find the height of the cone.
The angle of incline of the cone and its radius can be used with the tangent to find the height of the

cone.

Height of the coneis h Volume of cone Volume of cylinder  Volume of hemisphere
tan47° = 8% V= gnrzh V =nr?h = %-%nr?’

h = 8.5(tan 47°) V =:m8.5%-9.11513 V = n8.52- 25 V=--2n853

h =9.11513 V = 689.6509461 V =5674.501731 V = 1286.220392

Total volume of the water tower is 7650 cubic feet.
The water tower can hold a maximum of 400,000 pounds of water. If the tower were filled to 85%
capacity and water weighs 62.4 pounds per cubic foot then, 62.4(7650)(0.85) = 405,756 pounds of
water. So, the water tower cannot be filled to 85% capacity because it would exceed the weight limit by
5,756 pounds.

Compare with question 7, which also assesses G-MG.A.

Sample student responses and scores appear on the following pages.
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Question 35

35 The water tower in the picture below is modeled by the two-dimensional figure beside it. The
water tower is composed of a hemisphere, a cylinder, and a cone. Let C be the center of the
hemisphere and let D be the center of the base of the cone.

E
X
FAC 0 G

25 ft

Source: http://en.wikipedia.org

Question 35 is continued on the next page.

Geometry (Common Core) - June ’15 [67]

75



Question 35 continued

If AC = 8.5 feet, BF = 25 feet, and mZEFD = 47°, determine and state, to the nearest cubic

foot, the volume of the water tower.

4)‘ (} (/b/uw( Con@ l/O(ume. C'f(“‘JV ‘ \/o(um( H&“kf,"f,
: [
dan y17=_X =3mth [ vemed, ved (‘gm‘?
-5 _ , {
& b dow WA (';z :'3117(‘“)7@”7'33 vz T &sf6s) ( :%«@5)7
= 128620024

\‘ vZ 6898512 | Vi K145073

X 9513

V= | G 6Sa54SCI 56173 11s
ol 75 42862039 7(s0.327237

The water tower was constructed to hold a maximum of 400,000 pounds of water. If water weighs
62.4 pounds per cubic foot, can the water tower be filled to 85% of its volume and not exceed

the weight limit? Justify your answer.

Tsox 62.4= W7173%c s

g5 x ¥ 17%o0 :(r Loy, 756 {ls/

——

No  — 4’('\& Weij(/;‘{" Lvau{j Qyﬁg,[ﬁ Lf(‘)(",}gqg /l,;

Score 6: The student had a complete and correct response.

[68]
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Question 35

35 The water tower in the picture below is modeled by the two-dimensional figure beside it. The
water tower is composed of a hemisphere, a cylinder, and a cone. Let C be the center of the
hemisphere and let D be the center of the base of the cone.

25 ft

Source: http://en.wikipedia.org

Question 35 is continued on the next page.
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Question 35 continued

If AC = 8.5 feet, BIF = 25 feet, and mZEFD = 47°, determine and state, to the nearest cubic
foot, the volume of the waler tower,

PP TE
VR 2 SEN O (3777

v= $EMEEI) 7 3N 13- $CEST

i

T (v89.2914917 * s . 025+ ILB5. S8 333
£5

1

X
fon 477 g5
T Y

1

)(:q-nf v

The water tower was constructed to hold a maximum of 400,000 pounds of water. If water weighs

62.4 pounds per cubic foot, can the water tower be filled to 85% of its volume and not exceed
the weight limit? Justify your answer.

Ml (b2.H) = HTT, 0.4 prrds
§71,00.4 (. §5) = HOS,ST4I &Y ponds

nrds
No  hecase ot Loeld exceed 400 TY0 T

Score 5: The student used 3.14 instead of @ to calculate the volume.
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Question 35

35 The water tower in the picture below is modeled by the two-dimensional figure beside it. The
water tower is composed of a hemisphere, a cylinder, and a cone. Let C be the center of the
hemisphere and let D be the center of the base of the cone.

8s D 3s

25 ft

Source: http://en.wikipedia.org

Question 35 is continued on the next page.
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Question 35 continued

If AC = 8.5 feet, BI' = 25 feet, and mZEFD = 47°, determine and state, to the nearest cubic
Joot, the volume of the water tower.

ﬁ ;!)t IAJ{H&. Hc.muf-\afa

V’C}UM- Ca"r»c_
" v vt () V= AT e
tan 4777 =24 (o) SN
X = §,5 -]'r:n 47 Vo= ‘2?&2205‘:, v = /? TI‘[P.S Q.I)
X = 9. st V= LFE .St
m Yolvme €y linde~
Vo= ian®

o (65 (a5
Vv o= SE79,. 5017

V= 128 270Y o SLHM.Se1? + LFE.soL2

- T7L4G 21873

v =peis 14

The water tower was constructed to hold a maximum of 400,000 pounds of water. If water weighs

62.4 pounds per cubic foot, can the water tower be filled to 85% of its volume and not exceed
the weight limit? Justify your answer.

7699 X 624 = 477,267, L Ibs.

477,287 . L x .55 :EL}QS",TDE.QL‘«IIB.SJ

Score 4:

The student rounded early with x = 9.1, and did not state if the water tower can be filled
to 85%.
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Question 35

35 The water tower in the picture below is modeled by the two-dimensional figure beside it. The
water tower is composed of a hemisphere, a cylinder, and a cone. Let C be the center of the
hemisphere and let D be the center of the base of the cone.

47° M

25 ft

Source: http://en.wikipedia.org

Question 35 is continued on the next page.
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Question 35 continued

If AC = 8.5 feet, BF = 25 feet, and mZEFD = 47°, determine and state, to the nearest cubic
foot, the volume of the water tower.

Lone 1 eylinder }, Ciale

és g g Cj

L XY
Ton 47°= 8.5 R )
2 qr8s)*(25) 2 [fn‘ (85)j
4 m(8.2) (9.12)

Y 25 m
21904 T 1800.2577 + Alo.t
A oLd.O1ST—
(o478 .01

The water tower was constructed to hold a maximum of 400,000 pounds of water. If water weighs
62.4 pounds per cubic foot, can the water tower be filled to 85% of its volume and not exceed
the weight limit? Justify your answer.

(85X Lu18) = B50L.%
( 55013 ) (L. 4)= 3u3 D310

%e,a betowne Lledd HNas—
HO0 000

Score 3: The student made one conceptual error by finding the area of half of a circle instead of
the volume of a hemisphere. The height of the cone was rounded incorrectly. The student
used the answer from the first part to answer the second part appropriately.
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Question 35

35 The water tower in the picture below is modeled by the two-dimensional figure beside it. The
water tower is composed of a hemisphere, a cylinder, and a cone. Let C be the center of the
hemisphere and let D be the center of the base of the cone.

E
% |
47° [
F 3.5 DI %% G

25 ft

Source: http://en.wikipedia.org

Question 35 is continued on the next page.
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Question 35 continued

If AC = 8.5 feet, BIF = 25 feet, and mZEFD = 47°, determine and state, to the nearest cubic

foot, the volume of the waler tower,

Vz"j"ﬂrzh et v N

j Z
v=5T @85 +T@sF @)+ 3T (9.9
V=47 (preazs)+ T (186625 5T (72.25)
L\
V= (43 101961 «5e74.50172] + 302. ($00923

v = 0620.252011

(020

The water tower was constructed to hold a maximum of 400,000 pounds of water. If water weighs
62.4 pounds per cubic foot, can the water tower be filled to 85% of its volume and not exceed

the weight limit? Justify your answer.

6020 (.85) =5 G27
5627(@aH) = 35) 124, €

The student made one conceptual error by using 8.5 for the height of the cone, and made an

Score 2: 0 0
error by not dividing the volume of the sphere by 2. The student did not state if the water

tower can be filled to 85%.

Geomelry (Common Core) — June '13

84



Question 35

35 The water tower in the picture below is modeled by the two-dimensional figure beside it. The
water tower is composed of a hemisphere, a cylinder, and a cone. Let C be the center of the
hemisphere and let D be the center of the base of the cone.

477
F 5 G
25 ft §
B O] K
18.5 ft
A

Source: http://en.wikipedia.org

Question 35 is continued on the next page.
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Question 35 continued

If AC = 8.5 feet, BF = 25 feet, and mZEFD = 47°, determine and state, to the nearest cubic
foot, the volume of the water tower.

(onc Cylinder
7

VC %(;h /H//’Lh/l,

V- LT «) T (75) (53.9)
-

V= M3 [ 703

7
\
\\\—_//

The water tower was constructed to hold a maximum of 400,000 pounds of water. If water weighs
62.4 pounds per cubic foot, can the water tower be filled to 85% of its volume and not exceed
the weight limit? Justify your answer.

ggL}’] IV QZ}/ = Efq)(oIZag/ MZS
NO

Score 1:  The student made two conceptual errors in finding the volume of the water tower and
one computational error by not multiplying by 85%.
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[INSERT O PT MRS]

Question 35

35 The water tower in the picture below is modeled by the two-dimensional figure beside it. The
water tower is composed of a hemisphere, a cylinder, and a cone. Let C be the center of the
hemisphere and let D be the center of the base of the cone.

47° M

25 ft

Source: http://en.wikipedia.org

Question 35 is continued on the next page.
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Question 35 continued

If AC = 8.5 feet, BIF = 25 feet, and mZEFD = 47°, determine and state, to the nearest cubic
foot, the volume of the waler tower,

1797
[85

K2 17>

!%5 | 213 84T = 38133 .LeS

The water tower was constructed to hold a maximum of 400,000 pounds of water. If water weighs
62.4 pounds per cubic foot, can the water tower be filled to 85% of its volume and not exceed
the weight limit? Justify your answer.

(H00000) (.RS) = 3 40p00

Score 0:  The student had a completely incorrect response.
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#36

36 In the coordinate plane, the vertices of ARST are R(6,—1), S(1,—4), and T(—5,6).
Prove that ARST is a right triangle.
[The use of the set of axes on the next page is optional. ]

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. ]

y
A

Measured CCLS Cluster: G-GPE.B

Commentary: The question measures the knowledge and skills described by the standards within G-GPE.B
because the student is required to use coordinates to apply understanding of geometric figures. The
student must use coordinates to prove a triangle is a right triangle and then determine the coordinates of
a fourth point such that the three vertices of the right triangle and the fourth point are the four points of a
rectangle. The student must prove this quadrilateral is a rectangle. In doing so, the question also requires
the student to employ Mathematical Practice 3, because the student must construct a complete line of
reasoning to prove an assertion.
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Rationale: This question asks students to prove that the given triangle is a right triangle. The student
must also determine the coordinates of a fourth point such that the three vertices of the right triangle
and the fourth point are the four points of a rectangle and prove it is a rectangle. These parts can be
accomplished several different ways such as using slopes, distances, and/or the midpoints of the
diagonals.

The slope of SR is %

The slope of ST is —1?0 = —g.

The slopes of sides SR and ST are negative reciprocals, therefore SR L ST. Since perpendicular lines
form right angles, then 4S is a right angle. Since ARST has a right angle, /ARST s a right triangle.

The coordinates of point P that make RSTP a rectangle are (0,9).

The slope of TP is %

The slope of RP is —1760 = —g.

Using P(0,9), both pairs of opposite sides of RSTP have the same slope, so TP || RS and PR || ST. Since
both pairs of opposite sides of RSTP are parallel, RSTP is a parallelogram. Since RSTP is a parallelogram
and has a right angle at vertex S, then RSTP must be a rectangle.

Compare with question 27, which also assesses G-GPE.B.

Sample student responses and scores appear on the following pages.

90



Question 36

36 In the coordinate plane, the vertices of ARST are R(6,—1), S(1,—4), and T(—5,6).
Prove that ARST is a right triangle.
[The use of the set of axes on the next page is optional. |
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State the coordinates of point P such that quadrilateral RSTP is a rectangle.

(oD

Question 36 is continued on the next page.
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Question 36 continued

Prove that your quadrilateral RSTP is a rectangle.
[The use of the set of axes below is optional.|
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Score 6: The student has a complete and correct response.
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Question 36

36 In the coordinate plane, the vertices of ARST are R(6,—1), S(1,—4), and T(—35,6).
Prove that ARST is a right triangle.

[The use of the set of axes on the next page is optional. |
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State the coordinates of point P such that quadrilateral RSTP is a rectangle.

Plo.a)

Question 36 is continued on the next page.
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Question 36 continued

Prove that your quadrilateral RSTP is a rectangle.
[The use of the set of axes below is optional. ]
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Score 5:

The student proved RSTP is a parallelogram, but did not have a concluding statement
proving RSTP is a rectangle.

Geometry (Common Core) - June 15
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Question 36

36 In the coordinate plane, the vertices of ARST are R(6,—1), S(1,—4), and T(—5,6).
Prove that ARST is a right triangle.
[The use of the set of axes on the next page is optional. |

Sla Pc - amt 5
A é Slope T5 = :.61?}: p

-’P—E_L Ts Sivee -“Ae(v L;u.up hesq'h’ve rer}flo(«/férg-g

_r(;e(e '.{;V? & A 7_5' Q rz’gchf, ¥

(n
Tinse & BST contains @ rislid & i is o cizl4 A
£

State the coordinates of point P such that quadrilateral RSTP is a rectangle.

P ("ﬂ)

Question 36 is continued on the next page.
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Question 36 continued

Prove that your quadrilateral RSTP is a rectangle.
[The use of the set of axes below is optional. |
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Score 4:  The student made one conceptual error when proving the rectangle, because no work is
shown to prove that RSTP is a parallelogram.
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Question 36

36 In the coordinate plane, the vertices of ARST are R(6,—1), S(1,—4), and T(—5,6).
Prove that ARST is a right triangle.
[The use of the set of axes on the next page is optional. |
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State the coordinates of point P such that quadrilateral RSTP is a rectangle.

Question 36 is continued on the next page.
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Question 36 continued

Prove that your quadrilateral RSTP is a rectangle.
[The use of the set of axes below is optional. |

Score 3:  The student correctly proved the right triangle and stated the coordinates of P, but
no further correct work was shown.

Geometry (Common Core) — June ’15 [96]
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Question 36

36 In the coordinate plane, the vertices of ARST are R(6,—1), S(1,—4), and T(—5,6).
Prove that ARST is a right triangle.
[The use of the set of axes on the next page is optional. |
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State the coordinates of point P such that quadrilateral RSTP is a rectangle.

(0Q)

Question 36 is continued on the next page.
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Question 36 continued

Prove that your quadrilateral RSTP is a rectangle.
[The use of the set of axes below is optional. |

XP w R+ 3
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Score 2:  The student was missing a concluding statement when proving the right triangle, and the
coordinates of P were correctly stated, but no further correct work is shown.
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Question 36

36 In the coordinate plane, the vertices of ARST are R(6,—1), S(1,—4), and T(—5,6).
Prove that ARST is a right triangle.
[The use of the set of axes on the next page is optional. |

State the coordinates of point P such that quadrilateral RSTP is a rectangle.

©, C\\

Question 36 is continued on the next page.
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Question 36 continued

Prove that your quadrilateral RSTP is a rectangle.
[The use of the set of axes below is optional. |
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Score 1:  The student graphed point P correctly and stated its coordinates. No further work was
shown.
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Question 36

36 In the coordinate plane, the vertices of ARST are R(6,—1), S(1,—4), and T(—5,6).
Prove that ARST is a right triangle.
[The use of the set of axes on the next page is optional. |
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State the coordinates of point P such that quadrilateral RSTP is a rectangle.

0,9

Question 36 is continued on the next page.

Geometry (Common Core) — June ’15 [103]

103



Question 36 continued

Prove that your quadrilateral RSTP is a rectangle.
[The use of the set of axes below is optional. |
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Score 0:  The student had no work to justify the statements, and the parentheses are missing on the
coordinates of P.
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