Grade 8 Math Performance Task: Equations


[image: image1.png]Cylinder Vase.
Show o your flowers in
thisbeautful vse.
10cmx40cm.

5935

axes

Cone Vase.
This vase holdsyour flowers
nplacel

16cm X 45cm

s995

axeos

‘Sphere Vase
Docsn't getany more
symmetric than this
I8cm X 18em

5995
axeor



My sister’s birthday is in a few weeks and I would like to buy her a new vase to keep fresh flowers in her house. She often forgets to water her flowers and needs a vase that holds a lot of water. In a catalog there are three vases available and I want to purchase the one that holds the most water. The first vase is a cylinder with diameter 10 cm and height 40 cm. The second vase is a cone with base diameter 16 cm and height 45 cm. The third vase is a sphere with diameter 18 cm. (Note: figures NOT drawn to scale)
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a) Which vase should I purchase? Justify and support your answer with mathematical reasoning and a brief explanation. 
b) How much more water does the largest vase hold than the smallest vase? Show how you know. 

c) Suppose the diameter of each vase decreases by 2 cm. Which vase would hold the most water then?
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Standards

8.EE.7 Solve linear equations in one variable.

a. Give examples of linear equations in one variable with one solution, infinitely many solutions, or no solutions. Show which of these possibilities is the case by successively transforming the given equation into simpler forms, until an equivalent equation of the form x = a, a = a, or a = b results (where a and b are different numbers).

b. Solve linear equations with rational number coefficients, including equations whose solutions require expanding expressions using the distributive property and collecting like terms.

Investigate patterns of association in bivariate data.

8.SP.3 Use the equation of a linear model to solve problems in the context of bivariate measurement data, interpreting the slope and intercept. For example, in a linear model for a biology experiment, interpret a slope of 1.5 cm/hr as meaning that an additional hour of sunlight each day is associated with an additional 1.5 cm in mature plant height.

8.SP.4 Understand that patterns of association can also be seen in bivariate categorical data by displaying frequencies and relative frequencies in a two-way table. Construct and interpret a two-way table summarizing data on two categorical variables collected from the same subjects. Use relative frequencies calculated for rows or columns to describe possible association between the two variables. For example, collect data from students in your class on whether or not they have a curfew on school nights and whether or not they have assigned chores at home. Is there evidence that those who have a curfew also tend to have chores?

Solve real-world and mathematical problems involving volume of cylinders, cones, and spheres.

8.G.9 Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real-world and mathematical problems.
Rubric
	Score
	Description

	4
	· Students provide a clear and justified answer as to which vase holds the most water. 

· Students show a mastery of solving equations in order to determine the difference between the largest and smallest vases’ volumes. 

· Students are able to manipulate equations in order to represent changes in the sizes of the vases. Students use and extend the equation in order to determine under new circumstances which vase is the better option. 
· Students are able to use their knowledge of multiple 3D shapes to find the volume of a compound shape. 

	3
	· Students provide a clear and justified answer as to which vase holds the most water. 

· Students set up an equation in order to determine the difference between the largest and smallest vases’ volumes, but may have made some computational error. 

· Students are able to manipulate equations in order to represent changes in the sizes of the vases, but do not fully use the new equations to find the corresponding volumes. 
· Students are able to set up a formula to find the volume of a compound 3D shape but fail to use it correctly.

	2
	· Students provide an answer as to which vase holds the most water, but it is not completely justified.
· Students attempt to solve equations in order to determine the difference between the largest and smallest vases’ volumes, but do not follow through or provide a solution.
· Students attempt to manipulate equations in order to represent changes in the sizes of the vases. Students fail to use and extend the equation in order to determine under new circumstances which vase is the better option. 
· Students are somewhat able to use their knowledge of multiple 3D shapes to find the volume of a compound shape, but fail to provide a solution. 

	1
	· Students provide an answer as to which vase holds the most water, but it is not completely justified.
· Students do not solve equations in order to determine the difference between the largest and smallest vases’ volumes, but do not follow through or provide a solution.
· Students attempt to manipulate equations in order to represent changes in the sizes of the vases. Students fail to use and extend the equation in order to determine under new circumstances which vase is the better option. 
· Students are not able to use their knowledge of multiple 3D shapes to find the volume of a compound shape and fail to provide a solution.


