
Grade 8 Math  
 
Part 1 
A manufactory plant is setting up an automatic line for a vehicle part.  Robot 
A completes the 1st step with the part in 25 seconds.  Robot B completes the 
2nd step in 35 seconds.  Robot A is available 90% of the time and Robot B is 
available 80% of the time. 
 

a.  How many parts are completed between the two operations every 
hour?  Every day?  Write an equation to represent the number of parts 
completed by each robot per hour.  

 
b.  If the weekly requirement is 10,000 parts, how many 8-hour shifts are 
needed to meet the requirement? 
 
c.  How much inventory from Robot A will be waiting on Robot B when 
it has completed the weekly requirement?  Explain. 
 

Part 2 
The engineer in charge of the line does not want a build-up of inventory 
waiting on Robot B.   
 

a. Complete the table representing cumulative production of the 2 robots. 
(There are three 8-hour shifts in one day.) 
 

 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 
Robot A        
Robot B 
 

       

Total 
Inventory 

       

 
b. An employee suggested operating Robot A two shifts and off one 
shift while Robot B operates all three shifts.  Create a graph to 
represent the suggestion.  Describe the graph.  Will the suggestion 
solve the problem? Explain. 
 

c. Explain what the points of intersection on the graph means.        
 
 



Common Core State Standards 
 
8.F.4 Construct a function to model a linear relationship between two 
quantities.  Determine the rate of change and initial value of the function 
from a description of a relationship or from two (x,y) values, including 
reading these from a table or from a graph.  Interpret the rate of change and 
initial value of a linear function in terms of the situation it models, and in 
terms of its graph or a table of values.   
8.F.5 Describe qualitatively the functional relationship between two 
quantities by analyzing a graph (e.g., where the function is increasing or 
decreasing, linear or nonlinear).  Sketch a graph that exhibits the qualitative 
features of a function that has been described verbally. 
 
Mathematical Practices 

1. Make sense of problems and persevere in solving them. 
2. Reason abstractly and quantitatively. 
4. Model with mathematics. 
6.  Attend to precision. 

   

Essential Understandings 
 

• Functions are used to model a relationship between two quantities. 
• Functions can be represented in multiple ways 

       
Possible Solutions/Solution Paths 

   

Part 1a – Students should determine that Robot A completes more parts per 
hour (129.6) then Robot B (82.286).  They could convert hours to seconds, 
multiply by the percent, then divide by the time the robot takes to complete 
the part.  To determine the daily rate, they could multiply the number of parts 
per hour by 24.  They could come up the with the equation y=129.6x for 
Robot A and y=82.286x for Robot B.   
Part 1b – Students could divide 10,000 by the hourly rate determined in Part 
1a, then divide by 8.  They should determine 10 8-hr shifts are needed for 
Robot A and 16 8-hr shifts are needed for Robot B.   



Part 1c – They could subtract the numbers of hours needed for Robot A from 
the number of hours needed by Robot B.  They should determine there would 
be around 5,746 parts waiting on Robot B. 
 
Part 2a – Students could complete the table by using the equation in Part 1a. 
They should total the amounts from Robot A and Robot B for the total 
inventory. 
 
Part 2b – Students could complete the graph by either using the equation 
from Part 1a or information from the table completed in Part 2a.  If using the 
table, they should make adjustments to daily total for Robot A. They could 
label the axis time in days and inventory or parts completed.  They should 
determine that the graphs represent functions.  They should also determine 
that Robot A has a steeper slope than Robot B.  They students should 
determine the solution would work.   
 
Part 2c – Students should understand the point of intersection is where both 
Robots have the same amount of inventory at the same time.   

Additional Teacher Information 
Part 1a – Students may have trouble figuring the percentage of time. 
 
Part 1b – Students may answer question without rounding up to the whole 
number. Students may not understand the plant would not have a part of a 
shift. 
 
Part 2a – Students may complete table incorrectly by not figuring a 
cumulative total on the days after Day 1. 
 
Part 2b – Students may complete graph incorrectly by not adjusting number 
of parts completed by Robot A.  If they graph point straight from table 
without taking 3rd shift out of the figures, their graph for Robot A will be 
incorrect for the suggestion.   
 


