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BLACK BEAR CUBS – Birth to One Year Old 

 
( from Wild about Math, 2005 by Virginia Department of Game and Inland Fisheries) 

 
WEIGHT DATA 
Age of Cub (days) 
 

1 day 5 days 45 days 85 days 350 

Weight of Cub (gms) 
 

300 581 1940 2400 24450 

 
DATA  ANALYSIS 
 
Regression Model 

1. Consider a non-linear model for the weight of the Black Bear Cub.  Calculate an 
appropriate Cubic Model for the weight of the bear cubs in the first year of life.  
Plot the weight – time graph for the first year of the cub’s life. 

 
2. What are the limitations of this model for future predictions? 

 
Average Growth Rate at 30 days 

3. Calculate the average rate of change in terms of h, for the bear cub’s weight 
between  x = 30 and x = 30 + h, where x = day and h is small. 

 

4. Evaluate the limit, 
h

fhf

h

)30(1)30(1

0

lim !+

"
 for the Bear Cub. 

     
5. Check your answer to part 3, by calculation of f1’(x) when x = 30 
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Further Investigations and Inferences from the Models 
 

6. Using this model, what is the cub’s predicted weight at  
a. 30 weeks and  
b. then at 40 weeks 

 
7. What is the average rate of change in the cub’s weight from 30 weeks to 40 

weeks? 
 

8. Find the gradient of the chord between day 210   [(x) = 210]  
       and day 211 [(x) = 211].   

 
9. Calculate the instantaneous rate of change for the bear cub’s weight at 30 

weeks and 40 weeks 
 

10. When does the bear cub reach 15 kilograms in weight and at what rate is the 
bear cub’s weight increasing at this time? 

 
11. When is the rate of increase in the weight of the bear cub = 25 grams per day 

and what is the weight of the cub at this phase of its growth? 
 

12. Does the bear ever lose weight?  If so, during what period of time is this 
occurring?  If not, what is the slowest rate of growth for the bear cub? 

 
 
DATA ANALYSIS SOLUTIONS 
 
Regression Model 
 

1. Consider a non-linear model for the weight of the Black Bear Cub.  Calculate an 
appropriate Cubic Model for the weight of the bear cubs in the first year of life.  
Plot the weight – time graph for the first year of the cub’s life. 

 
2. What are the limitations of this model for future predictions? 

 

    
Table 1a:  Data Entry        Table 1b:  Cubic Regression 



 Environmental Mathematics: Black Bear Cubs 
   Ian Edwards 

Grade level: secondary (Years 11-12) 
Subject: mathematics 

Time required: 45 minutes 
__________________________________________ 

 

©2007 Texas Instruments Incorporated  Page 3 
 

 

    
Table 1c:  Function Table      Table 1d:  Graph of Cubic Regression 

 
 
Average Growth Rate at 30 days 

3. Calculate the average rate of change in terms of h, for the bear cub’s weight 
between  x = 30 and x = 30 + h, where x = day and h is small. 

 

    
Table 3a         Table 3b 

 
 

4. Evaluate the limit, 
h

fhf

h

)30(1)30(1

0

lim !+

"
 for the Bear Cub. 

 



 Environmental Mathematics: Black Bear Cubs 
   Ian Edwards 

Grade level: secondary (Years 11-12) 
Subject: mathematics 

Time required: 45 minutes 
__________________________________________ 

 

©2007 Texas Instruments Incorporated  Page 4 
 

    
Table 4a        Table 4b 

 

 
Table 4c 

 
(note: In Table 4b – the rounding procedures in the calculator give a very small value 1E-10/h.  In 
theory this value is zero.  It causes the undefined issue, and has to be removed from the limit 
calculation, as in Table 4c) 
 
 

5. Check your answer to part 3, by calculation f1’(x) when x = 30 
 

 
Table 5 
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Further Investigations and Inferences from the Models 
 

6. Using this model, what is the cub’s predicted weight at  
a. 30 weeks and  
b. then at 40 weeks 

 

 
Table 6 

 
7. What is the average rate of change in the cub’s weight from 30 weeks to 40 

weeks? 
 

 
Table 7 

 
8. Find the gradient of the chord between day 210   [(x) = 210]  
       and day 211 [(x) = 211].   
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Table 8 

 
9. Calculate the instantaneous rate of change for the bear cub’s weight at 30 

weeks and 40 weeks 
 

 
Table 9 

 
10. When does the bear cub reach 15 kilograms in weight and at what rate is the 

bear cub’s weight increasing at this time? 
 

 
Table 10 
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11. When is the rate of increase in the weight of the bear cub = 25 grams per day 

and what is the weight of the cub at this phase of its growth? 
 

 
Table 11 

 
12. Does the bear ever lose weight?  If so, during what period of time is this 

occurring? 
 

       
Table 12a           Table 12b 

 

 
Table 12c 


