HS Target O
Domain, Target, Standards, DOK, Vertical Alignments, Achievement Levels,
Evidence Required, Vocabulary, Response Types, Materials, Attributes,
Question Types, and Question Banks (Examples)

Content Domain: Geometry

Target O [m]: G-SRT.C Define trigonometric ratios and solve problems involving right
triangles.

Standards included in Target O: G-SRT.C, G-SRT.C.6, G-SRT.C.7, G-SRT.C.8
Vertical Alignment

Achievement Level Descriptors

Evidence Required

Vocabulary

Response Types

Materials

Attributes

Claim 1: Concepts and Procedures (DOK 1, 2) Question Banks

Claim 2 Problem Solving Questions Banks

Claim 3 Communicating Reasoning Question Banks

Claim 4 Modeling and Data Analysis Question Banks

Content Domain: Geometry

Target O [m]: G-SRT.C Define trigonometric ratios and solve problems involving
right triangles.

Standards included in Target O: G-SRT.C, G-SRT.C.6, G-SRT.C.7, G-SRT.C.8

G-SRT.C Define trigonometric ratios and solve problems involving right triangles.

G-SRT.C.6 Understand that by similarity, side ratios in right triangles are properties of the
angles in the triangle, leading to definitions of trigonometric ratios for acute angles.

G-SRT.C.7 Explain and use the relationship between the sine and cosine of complementary
angles.

G-SRT.C.8 Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in
applied problems.

Vertical Alignment

Related Grade 8 standards

Related Grade 8 standards
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8.G.B Understand and apply the Pythagorean Theorem.
8.G.B.6. Explain a proof of the Pythagorean Theorem and its converse.

8.G.B.7. Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in
real-world and mathematical problems in two and three dimensions.

8.G.B.8. Apply the Pythagorean Theorem to find the distance between two points in a
coordinate system.

Achievement Level Descriptors

Level 1 Students should be able to identify trigonometric ratios and use the Pythagorean
Theorem to solve for the missing side in a right triangle in familiar real-world or mathematical
contexts with scaffolding.

Level 2 Students should be able to define trigonometric ratios and should know the relationship
between the sine and cosine of complementary angles. They should be able to use the
Pythagorean Theorem in unfamiliar problems and trigonometric ratios in familiar problems to
solve for the missing side in a right triangle with some scaffolding.

Level 3 Students should be able to use the Pythagorean Theorem, trigonometric ratios, and the
sine and cosine of complementary angles to solve unfamiliar problems with minimal scaffolding
involving right triangles, or finding the missing side or missing angle of a right triangle.

Level 4 Students should be able to solve unfamiliar, complex, or multistep problems without
scaffolding involving right triangles.

Evidence Required

1. The student uses the definitions of trigonometric ratios for acute angles in a right triangle.

2. The student uses similar triangles to define and determine trigonometric ratios in right
triangles.

3. The student explains and uses the relationship between the sine and cosine of
complementary angles.

4. The student uses the Pythagorean Theorem and trigonometric ratios to solve problems
involving right triangles in mathematical or real-world context.

Vocabulary
trigonometry, trigonometric ratio, right triangle, sine, cosine, tangent, side, Pythagorean

Theorem
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Response Types
Multiple Choice, single correct response; Multiple Choice, multiple correct response;
Equation/Numeric; Matching Table

Materials
right triangles, coordinate plane

Attributes
None

Claim 1: Concepts and Procedures (DOK 1, 2) Question Banks
Students can explain and apply mathematical concepts and carry out mathematical procedures
with precision and fluency.

Claim 1 G-SRT.C.6 DOK Level 1

Understand that by similarity, side ratios in right triangles are properties of the angles in the
triangle, leading to definitions of trigonometric ratios for acute angles.

Evidence Required
Student uses the definitions of trigonometric ratios for acute angles in a right triangle.

Question Type 1: The student is presented with a right triangle that has given side lengths.

1.Consider this right triangle.

A

3 5

o 4 B

What is the value of sin(B)?
A) g
B) 2
C)<
D) %

Rubric: (1 Point) The student selects the correct number (C).
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Response Type: Multiple Choice, single correct response

Question Type 2: The student is presented with a right triangle that has given side lengths.

1. Consider this right triangle.

A

3

C 4 B

Determine whether each equation is correct. Select Yes or No for each equation.

Yes No
sin(A) =§
cos(A) = g
sin(B) = =
cos(B) = %

Rubric: (1 Point) The student chooses the correct option for each equation (e.g., YNYN).
Response Type: Matching Table

Question Type 3: The student is presented with a right triangle that has given side lengths.

Consider this right triangle.

A

C 4 B

Enter the value of sin(B).
Rubric: (1 Point) The student enters the correct value (e.g., 3 5).
Response Type: Equation/Numeric

Claim 1 G-SRT.C.6 DOK Level 1
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Understand that by similarity, side ratios in right triangles are properties of the angles in the
triangle, leading to definitions of trigonometric ratios for acute angles.

Evidence Required
Student uses similar triangles to define and determine trigonometric ratios in right triangles.

Question Type 1: The student is presented with two right triangles that are similar and asked to
identify the angle or angles that satisfy a trigonometric ratio.

1. Triangle ABC is similar to triangle WYZ.

A
w

3

-
C = B Z Y

Select all angles whose tangent equals ; .

A) ZA
B) /B
) AC
D) 2w
E) «Y
F) ZZ

Rubric: (1 point) The student correctly identifies all angles (e.g., B, E).

Response Type: Multiple Choice, multiple correct response

Claim 1 G-SRT.C.7 DOK Level 1

Explain and use the relationship between the sine and cosine of complementary angles.
Evidence Required

Student explains and uses the relationship between the sine and cosine of complementary
angles.

Question Type 1: The student is given the value (as a fraction or a decimal) of the sine or

cosine for a specified angle and asked to fill in the blank for an equation involving the sine or
cosine of the complement with the same value.
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1. Let sin(47°)=0.7314. Enter an angle measure (), in degrees, where cos(5)=0.7314.
2. Let sin(30°)=1 2. Enter the angle measure (B), in degrees, for cos(8)=1 2.

Rubric: (1 point) The student enters the correct angle that can be used to satisfy the equation.
Example Stem 1: any value so that 360n+/-43 where n is an integer. Example Stem 2: any value
so that 60(6n+/-1) where n is an integer.

Response Type: Equation/Numeric

Claim 1 G-SRT.C.8 DOK Level 2

Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied
problems.

Evidence Required
Student uses the Pythagorean Theorem and trigonometric ratios to solve problems involving

right triangles in mathematical or real-world context.

Question Type 1: The student is presented with two similar triangles. The lengths of two sides
of one triangle and one side of the second triangle are labeled.

1. Triangle ABC is similar to triangle WYZ.

Y
A
26 12
C B W 5 Z

Determine whether each statement is true. Select True or False for each statement.

True False

sin(4) < sin(Y)
cos(B) = sin(lW)
tan(W) > tan(4)

Rubric: (1 point) The student evaluates each statement correctly (e.g., FTF).
Response Type: Matching Table

Claim 1 G-SRT.C.8 DOK Level 1
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Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied
problems.

Evidence Required
Student uses the Pythagorean Theorem and trigonometric ratios to solve problems involving
right triangles in mathematical or real-world context.

Question Type 1: The student is presented with a right triangle and two side lengths or a side
and an angle measure and asked to write the trigonometric equation used to solve for a side or
angle.

1. Consider this right triangle.
A

o) 12 B

Determine whether each expression can be used to find the length of AC.

Select Yes or No for each expression.

Yes No

13sin(B)
13cos(A)
12tan(A4)
12tan(B)

Rubric: (1 point) The student selects the correct response for each expression (e.g., YYNY).
Response Type: Matching Table
Claim 1 G-SRT.C.8 DOK Level 2

Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied
problems.

Evidence Required
Student uses the Pythagorean Theorem and trigonometric ratios to solve problems involving
right triangles in mathematical or real-world context.
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Question Type 1: The student is presented with a right triangle and asked to find a missing side
using information given in the problem.

1. Consider this right triangle.

A
15
0897

c B

Enter the length of AC, to the nearest tenth.
Rubric: (1 point) The student enters the correct side length (e.g., 13.5).
Response Type: Equation/Numeric

Question Type 2: The student is presented with a right triangle and asked to find a missing
angle using information given in the problem.

1. Consider this right triangle.
A

15

Cc 12 B

Enter the measure of ZA, to the nearest degree.
Rubric: (1 point) The student enters the correct angle measure (e.g., 53).
Response Type: Equation/Numeric

Claim 1 G-SRT.C.8 DOK Level 1
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Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied
problems.

Evidence Required
Student uses the Pythagorean Theorem and trigonometric ratios to solve problems involving
right triangles in mathematical or real-world context.

Question Type 1. The student is presented with a right triangle in a real-world context.

1. Bob uses a 20 foot ladder to paint a section of his house that is 16 feet high.

H ] Ladder

161t 20 ft

eo
* X ' Ground

Select all equations that can be used to solve for ©.

A. sin0=12/ 20
B. cos6=12/ 20
C. tan0=12/ 20
D. sin0=16/ 20
E. cos6=16/ 20 F. tan6=16 20

Rubric: (1 point) The student is able to identify all correct equations (e.g., B, D).
Response Type: Multiple Choice, multiple correct response

Question Type 2: The student is provided with information in context to be able to create a
situation in which a right triangle can be created to help solve a problem in context. A picture
may/may not be provided.

1. Donna wants to calculate the height of a tree. She makes the following measurements.
» The length of the tree’s shadow is 29 meters.
» The angle of elevation from the ground to the top of the tree is 30°.
* The tree stands perpendicular to the ground.
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Ground, 29 m. ‘

Enter the height of the tree, in meters. Round your answer to the nearest whole meter.
Rubric: (1 point) The student finds the missing side of the right triangle (e.g., 17).
Response Type: Equation/Numeric

Claim 2 Problem Solving Questions Banks
Claim Descriptors and Targets

Students can solve a range of complex well-posed problems in pure and applied mathematics,
making productive use of knowledge and problem-solving strategies.

Example 1
Melissa drew a right triangle.

« The length of the hypotenuse is V130 units.
* The perimeter is 14+130 units.

Find the other two side lengths of Melissa’s triangle. Enter one side length into each response
box.

Rubric: (1 point) The student enters the correct side lengths in the response boxes (3 and 11).
Response Type: Equation/Numeric (2 response boxes)

Example 2

Two water tanks are shown. Tank A is a rectangular prism and Tank B is a cylinder. The tanks
are not drawn to scale.

Tank A is filled with water to the 10-meter mark.
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Click Tank A to change the water level. The volume of water that leaves Tank A is transferred to
Tank B, and then the height of the water in Tank B is shown.

Find the radius of Tank B, rounded to the nearest meter. Enter
Your answer in the response box.

Tank B

—
[[]m

Rubric: (1 point). The student enters the correct radius in the response box (5).

Response Type: Equation/numeric with animation.

Example 3

A circle with center (6, 7) includes the point (1, 4). A second circle also include the
point (1, 4), and contains the same area but has a different center.
Enter the ordered pair that corresponds to the center of the second circle.

(I
Rubric: (1 point) The student correctly enters the ordered pair in the response box [(—-4, 1)].

Response Type: Fill-in Table

Example4

These pages were adapted from open source documents available on the Smarter Balanced
Website: http://www.smarterbalanced.org/assessments/development/ August 2016



‘ Translate |

|l| ‘ Rotate |

‘ Reflect |

Use the tools to the right of the graph to choose a sequence of transformations that
demonstrate that the shaded figure is congruent to the unshaded figure.

Rubric: (1 point) The student selects a sequence of transformations where the shaded figure
maps onto the unshaded figure (e.g., Step 1: Rotate 90 degrees counterclockwise around the

origin. Step 2: Translate to the right two units. Step 3: Translate up one unit.)

Response Type: Graphing/Transformation

Exampleb

Translate

Rotate

I_I__I

Reflect

Use the drop down-menus below to choose a sequence of transformations that would move the
shaded figure onto the unshaded figure. If you wish, you can use the tools to the right of the
graph to experiment before submitting your answer.

Interaction: The student chooses to use the Translate, Rotate, and Reflect Tools before entering

the sequence of transformations.
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Rubric: (1 point) The student selects a correct series of transformations from the dropdown
menu (e.g., Step 1: Rotate 90 degrees counterclockwise around the origin. Step 2: Translate to
the right two units. Step 3: Translate up one unit.)

Response Type: Drop-down menu.

Claim 3 Communicating Reasoning Question Banks
Claim Descriptors and Targets

Students can clearly and precisely construct viable arguments to support their own reasoning
and to critique the reasoning of others.

Example 1

The radius of sphere Y is twice the radius of sphere X. A student claims that the volume of
sphere Y must be exactly twice the volume of sphere X.

Part A:
Drag numbers into the boxes to create one example to evaluate the student’s claim.

Part B:

Decide whether the student’s claim is True, False, or whether it Cannot be determined. Select
the correct option.

0 || Part A: |
1 |
2 a
3 |
4 a
5 !
6 a
7 a
8 i
9 i
Radius = [ ]in i Radius =[ ]in
4 . & 4 ,
Volume =§rr|:]|n3i Volume = 2= [_]in?
Part B:
True False Cannot be determined

Rubric: (1 point) The student supplies an example of two radii and missing numbers for the
volumes that makes the conjecture false (e.g., radiuses are 1 and 2, missing numbers are 1 and
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8; radii are 2 and 4, missing numbers are 8 and 64; radiuses are 1.5 and 3, missing numbers
are 3.375 and 27; etc.) and responds with “False” in part B.

Response Type: Drag and Drop

Example 2

A geometry student made this claim:
If any two lines are cut by a transversal, then alternate interior angles are always congruent.

Part A:
Draw a diagram that shows two lines cut by a transversal with alternate interior angles that are
congruent or select None if there is not a situation that supports the student’s claim.

Part B:

Draw a diagram that shows two lines cut by a transversal with alternate interior angles that are

not congruent or select None if the student’s claim is always true.
Part A:

Part B:

Rubric: (1 point) The student draws a transversal through two parallel lines to create congruent
alternate interior angles in Part A and through two non-parallel lines for Part B.

Response Type: Graphing and Hot Spot

Example 3
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The four statements below can be completed and ordered to outline an argument that proves
this proposition.

1,

Translate Circle [drop-down choices: 1, 2] from [drop-
down choices: Pi, Pz ] to [drop-down choices: Pi, P2
1 so that the two circles have the same center.

M

Dilate Circle [drop-down choices: 1, 2] with center
[drop-down choices: Pi1, P2 | by a factor of [drop-
down choices: i, r2, rifrz, rs/r.

The circles now coincide, showing they are similar.

4, Given Circle 1 with center Py and radius r: and Circle 2
with center P2 and radius rz.

Rubric: (2 points) The student completes and orders the four statements that support the claim
in a logical order (Examples below. Note that the order of 2 and 3 can be reversed but 1 must
be first and 4 must be last. Also note that the ordering of 2 and 3 changes the correct center of
dilation).

(1 point) The student completes and orders the four statements that support the claim in a
logical order but either chooses some of the options from the drop-down menus incorrectly or
chooses them in a sensible way if the order were correct, but the order is not correct.

Example 1

1. Given Circle 1 with center P1 and radius r1 and Circle 2 with center P2 and radius r2.
2. Translate Circle 2 from P2 to P1 so that the two circles have the same center.

3. Dilate Circle 2 with center P1 by a factor of r1/r2.

4. The circles now coincide, showing they are similar.

Example 2

1. Given Circle 1 with center P1 and radius r1 and Circle 2 with center P2 and radius r2.
2. Dilate Circle 1 with center P1 by a factor of r2/r1.

3. Translate Circle 1 from P1 to P2 so that the two circles have the same center.

4. The circles now coincide, showing they are similar.

Response Type: Drag and Drop, Drop-down Menu
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Example 4
Brandon uses the following reasoning to find the length c of the third side in the triangle shown.
“The two legs of the triangle are 5 and 12. | know by the Pythagorean Theorem that 52+122=¢2.

| calculate 52+122=25+144=169. My calculator says that the square root of 169 is 13, so ¢ =
13

67° C

24°

12

Which statement is true about this reasoning?
A. Brandon’s reasoning is correct.
B. The Pythagorean Theorem does not apply to this triangle.
C. The Pythagorean Theorem applies, but Brandon made a calculation error.
D. Itis true that ¢c = 13, but Brandon’s reasoning is incorrect because he used a
calculator.

Rubric: (1 point) Student selects the correct answer (B).

Response Type: Multiple Choice, single correct response

Example 5

The line through A and B intersects the line through C and D at point P, as shown in the figure.
Prove that angle APC is congruent to angle BPD.

Rubric: (2 points) The student gives a correct argument for the angle congruence (see
Examples).

(1 point) The student gives a response that shows some understanding of a correct argument,
but some details are missing or unclear.

Example 1
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Since A and B lie on a line, a 180 degree rotation about point P will take ray PA to ray PB and
vice versa.

Similarly, since C and D lie on a line, a 180 degree rotation about point P will take ray PC to ray
PD and vice versa.

Thus a 180 degree rotation about point P will take angle APC to angle BPD, showing they are
congruent.

Example 2

Angles APB and CPD are both 180 degrees.

So (measure angle CPA) + (measure angle APD) = 180 and

(measure angle APD) = 180 — (measure angle CPA).

Also, (measure angle APD) + (measure angle DPB) = 180.

Substituting for angle APD in the third equation, we get

180 — (measure angle CPA) + (measure angle DPB) = 180.

Subtracting the first two numbers in the left from both sides of the equation shows

If two angles have equal measures, they are congruent.

Response Type: Short text (hand-scored)

Claim 4 Modeling and Data Analysis Question Banks
Claim Descriptors and Targets

Students can analyze complex, real-world scenarios and can construct and use mathematical
models to interpret and solve problems.

Example 1

A rainwater cistern is shown in the figure.

Estimate the number of liters () of water the cistern can hold when full.
Enter your estimate in the response box.

[Click here for more information if you need it.

’714{) cmﬂ

200 cm

150 cm

40 cm —] -

[*
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Interaction: The student can reveal the following list of conversions and formulas:

1m =100 cm Volume of a sphere: V= %m‘a
lcm=10 mm Vaolume of a cylinder: V= ar2h
1em®=1mi Volume of a cone: V=2arh
1 /= 1000 m/ i

Rubric: (1 point) The student enters a reasonable estimate for the amount of water in the cistern
(between 340 and 700).

Response Type: Equation/Numeric

Example 2

Eric is using a shovel to clear the snow from his driveway. He moves 8 shovelfuls of snow each
minute.
After 60 minutes of hard work, Eric states, "l think | have shoveled more than a ton of snow."

Part A:
Estimate the weight of snow that Eric can move with each shovelful.

If you want to, you can use the table of weights of everyday objects below. A ton is 2000
pounds, and a pound is 16 ounces.

Object Weight
Basketball 20 ounces
Apple 7 ounces
Bicycle 20 pounds
Car 1.5 tons
Pack of chewing gum 1 ounce

Eric can move [1 ounce/1 pound/10 pounds/0.25 tons] of snow with each shovelful.
Part B:
Use your estimate to decide if Eric’s claim is correct or not. [Eric is correct/Eric is not correct]

Rubric: (1 point) Student selects 1 or 10 pounds, and then the corresponding answer to part B
(Eric is not correct if one pound was selected, Eric is correct if 10 pounds is selected).

Response type: Drop-down Menu

Example 3
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A researcher models the area of the surface of a pond using a rectangle, a semi-circle, and an
isosceles triangle.

Drag each shape onto the scale diagram of the pond to show how the model fits.

Explain whether the researcher’'s model will estimate an area greater than, equal to, or less than
the actual area of the pond’s surface.

Use specific examples and mathematics to support your answer.
Pond

10 units 15 units 7 units

7 units

Interaction: The student drags the objects from the palette and places them on top of the pond
to approximate the area.

Rubric: (2 points) The student is able to drag the shapes onto the pond in a way to model the
best possible fit and make the determination that the pond is slightly larger than the combined
areas of the three shapes. The student must supply an explanation that adjusts for the
difference in size by either determining the areas of the shapes with specific values or stating
how the pond is larger than the combined shapes by a certain portion of one of the shapes (e.g.,
the triangle needed to be about 2 units longer).

(1 point) The student is able to place the shapes onto the pond in a way to model the best
possible fit, but is not able to draw a correct conclusion or support the conclusion.

Response Type: Drag and Drop

These pages were adapted from open source documents available on the Smarter Balanced
Website: http://www.smarterbalanced.org/assessments/development/ August 2016



