
1.1 Can change occur at an instant? 
Calculus  Name: _____________________________ 
1.   The number of people who have left an amusement park is modeled by the 

function 𝐿, where 𝐿(𝑡) gives the number of people in thousands who have 
left the park and 𝑡 gives the number of hours since 10:00 a.m. for           
0 ≤ 𝑡 ≤ 6.  The graph of the function 𝐿 is shown to the right. 

 
a. Draw a tangent line at 𝑡 = 1.  

 
b. Give a rough estimate of the instantaneous rate of change at 𝑡 = 1. 

 
 
 

c. Give an example of how to calculate a rate of change that would give a close estimate to the instantaneous 
rate of change at 𝑡 = 4. 

 
 
 
2.   The population of a community of wild boar is modeled by the function 𝑏, 

where 𝑏(𝑡) gives the number of boar and 𝑡 gives the number of years since 
1990. for 0 ≤ 𝑡 ≤ 30.  The graph of the function 𝑏 is shown to the right. 

 
a. Draw a tangent line at 𝑡 = 25. 

 
b. Give a rough estimate of the instantaneous rate of change at 𝑡 = 25. 

 
 

 
c. Give an example of how to calculate a rate of change that would give a close estimate to the instantaneous 

rate of change at 𝑡 = 5. 
 
 
3.   The number of people enlisting in the army each year can be modeled by 𝐸, where 𝐸(𝑡) is the number of new 

recruits and 𝑡 is the year since 1980 for 0 ≤ 𝑡 ≤ 20. 
 

a.   What does 𝐸(7) represent?   
 
 
 
 
 
 
 
 

b.  What does 
ா(଻)ିா(ଶ)

଻ିଶ
 represent? 

 

c.  What does 
ா(଻)ିா(଺.ଽଽଽ)

଻ି଺.ଽଽଽ
 

represent? 
 

4.   The number of jobs created in the U.S. for the 2021 economy can be modeled by 𝐽, where 𝐽(𝑡) is number of new 
jobs and 𝑡 is the month for 0 ≤ 𝑡 ≤ 12. 

 
a.   What does 𝐽(3) represent?   

 
 
 
 
 
 
 

b.  What does 
௃(଺)ି௃(ଶ)

଺ିଶ
 represent? 

 

c.  What does 
௃(ଵ଴)ି௃(ଽ.ଽଽଽ)

ଵ଴ିଽ.ଽଽଽ
 

represent? 
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Answers to 1.1 CA #1 

1a.  check graph. 
1b.  ≈ 400 people per hour. 

1c.  
௅(ସ)ି௅(ଷ.ଽଽଽ)

ସିଷ.ଽଽଽ
 

2a.  check graph. 
2b.  ≈ 20 boar per year. 

2c.  
௕(ହ)ି௕(ସ.ଽଽଽ)

ହିସ.ଽଽଽ
 

3a.  The number of new recruits in 
1987. 

3b.  The average rate of change in 
number of new recruits per year 
from 1982 to 1987. 

3c.  The rate of change of new recruits 
per year in 1987. 

4a.  The number of new jobs created in 
March. 

4b.  The average rate of change in 
number of new jobs created per 
month from February to June. 

4c.  The rate of new jobs created per 
month in October of 2021. 

 


