
AP Calculus AB / BC 
Distant Online Assignment 6-3: Differential Equations and Applications of Integration 

The velocity 𝑣(𝑡), in feet per second of a high-speed rail train is positive over 

0 ≤ 𝑡 ≤ 60 seconds. The velocities at time 𝑡 are given in the table below. 

𝑡 0 10 20 30 40 50 60 

𝑣(𝑡) 0 45 105 140 165 195 210 

 

1. Estimate the acceleration of the train at 𝑡 = 25. Indicate units of measure. 

2. Use a left Riemann sum with three subintervals of equal length to approximate 

∫ 𝑣(𝑡) 𝑑𝑡.
50

20
  Using correct units, explain the meaning of the integral in the context of 

the problem. 

3. Evaluate ∫ 𝑣′(𝑡) 𝑑𝑡.
50

20
 Using correct units, explain the meaning of the integral in the 

context of the problem. 

4. Estimate the average velocity of the train over the 60-second period using a midpoint 

Riemann sum with 3 subintervals. 

 

 

 

On a typical day, the snow on a mountain melts at a rate modeled by the function 

𝑀(𝑡) =
𝜋

6
sin

𝜋𝑡

12
.  A snow maker adds snow at rate modeled by the function  

𝑆(𝑡) = 0.006𝑡2 − 0.12𝑡 + 0.87.  Both 𝑀 and 𝑆 have units in inches per hour and 𝑡 is 

measured in hours for 0 ≤ 𝑡 ≤ 6. At 𝑡 = 0, the mountain has 40 inches of snow. 

5. How much snow will melt during the 6 hour period? Indicate units of measure. 

6. Write an expression for 𝐼(𝑡), the total number of inches of snow at any time 𝑡.  

7. Find the rate of change of the total amount of snow when 𝑡 = 3. 

8. For 0 ≤ 𝑡 ≤ 6, at what time 𝑡 is the amount of snow a maximum? What is the 

maximum value? Justify you answers. 
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Let 𝑦 = 𝑓(𝑥) be the particular solution to the differential equation 
𝑑𝑦

𝑑𝑥
= 𝑥𝑦  with the 

initial condition 𝑓(1) = 1.  

9. Use Euler’s method, starting at 𝑥 = 1 with a step size of 0.1, to approximate 𝑓(1.2).  
Show the work that leads to your answer. 

10. Find 
𝑑2𝑦

𝑑𝑥2 and determine if the approximation from problem 9 is less than or greater 

than 𝑓(1.2). Justify your answer. 

11. Find the particular solution to the differential equation that passes through the point 

(1, 1). 

 

Let be the region bounded by the graphs of 𝑦 = ln 𝑥 and  𝑦 = 2𝑥 − 3. 

12. Find the area of 𝑅. 

13. Find the volume of the solid generated when is rotated about the horizontal line  

𝑦 = −3.  

14. The region is a base of a solid where each cross section perpendicular to the y-axis 

are semicircles. Write, but do not evaluate, and integral expression involving one or 

more integrals that represents the volume of the solid. 

 

 


