
AP Calculus BC        Name: _________________________________ 

2.1 Homework 

Find the average rate of change of the function over the closed interval. 

1.  𝑓(𝑥) = 5𝑥 + 1; over [1, 5]    2.  𝑓(𝑥) = −2𝑥 + 7; over [-5, 2] 

 

3.  𝑓(𝑥) = 𝑥 + 5𝑥 − 2; over [2, 7]    4.  𝑓(𝑥) = 3𝑥 − 2; over [2, 7] 

 

5. Use the position function to answer the following questions. Position 𝑥(𝑡) = −𝑡 + 18𝑡 − 65, where t is time 
measured in hours and x(t) is position of an object in the x-direction from an arbitrary reference point and is measured 
in kilometers.  

a. What is the average rate of change (velocity) of the object as it moves away from the reference point from time…  

i)  t = 5 to t = 9? 

ii)  t = 9 to t = 13? 

iii) t = 5 to t = 13? 

b. Describe what is happening to the position of the object from time t = 5 to time t = 13. 

 

 

For 6 & 7: Decide whether the problem can be solved using precalculus or whether calculus is required. If the problem 
can be solved using precalculus, then solve it. If the problem seems to require calculus, explain your reasoning and use a 
graphical or numeric approach to estimate the solution. 

6. A bicyclist is riding on a path modeled by the function 𝑓(𝑥) = 0.08𝑥, where x and f(x) are measured in miles (see 
figure). Find the rate of change of elevation at x = 2. 

 

 

 

 

7. A bicyclist is riding on a path modeled by the function 𝑓(𝑥) = 0.04(8𝑥 − 𝑥 ), where x and f(x) are measured in miles 
(see figure). Find the rate of change of elevation at x = 2. 

 

 

 

 

 

 



8. Consider the function 𝑓(𝑥) = 6𝑥 − 𝑥  and the point P at (2, 8) on the graph of f. 

a. Graph f and the secant lines passing through point P at (2, 8) and point Q at (x, f(x)) for x-values of 3, 2.5 and 1.5. 

b. Find the slope of each secant line.  

 

 

 

 

c. Use the results of part b to estimate the slope of the tangent line to the graph of f at point P (2, 8). Describe how to 
improve your approximation of the slope. 

 

 

 

9. Consider the function 𝑓(𝑥) = √𝑥 and the point P at (4, 2) on the graph of f. 

a. Graph f and the secant lines passing through point P at (4, 2) and point Q at (x, f(x)) for x-values of 1, 3 and 5. 

b. Find the slope of each secant line.  

 

 

 

 

c. Use the results of part b to estimate the slope of the tangent line to the graph of f at point P (4, 2). Describe how to 
improve your approximation of the slope. 

 

 

 

10. Can a tangent line to a graph intersect the graph at more than one point? Explain your reasoning. 

 

 

 

11. How would you describe the instantaneous rate of change of an automobile’s position on a highway? 
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2.2 Homework 

Complete the table. Use the result to estimate the limit. Use your calculator to graph the function to confirm your 
results. 

1. lim
→

     

x 3.9 3.99 3.999 4 4.001 4.01 4.1 
f(x)    ?    

 

 

2. lim
→

    
√  

x -0.1 -0.01 -0.001 0 0.001 0.01 0.1 
f(x)    ?    

 

 

3. lim
→

    
 ( ) 

x -0.1 -0.01 -0.001 0 0.001 0.01 0.1 
f(x)    ?    

 

 

4. lim
→

    
( )

 

x -0.1 -0.01 -0.001 0 0.001 0.01 0.1 
f(x)    ?    

 

 

5. lim
→

     

x -0.1 -0.01 -0.001 0 0.001 0.01 0.1 
f(x)    ?    

 

 

6. lim
→

    
 ( ) 

x -0.1 -0.01 -0.001 0 0.001 0.01 0.1 
f(x)    ?    

 

 

 



Create a table of values for the function and use the result to estimate the limit. Use your calculator to graph the 
function to confirm your result. 

7. lim
→

      8. lim
→

 

 

 

 

 

 

9. lim
→

      10. lim
→

 

 

 

 

 

 

11. lim
→

( )
      12. lim

→

( )
 

 

 

 

 

 

13. lim
→

( )

( )
      14. lim

→

( )

( )
 

 

 

 

 

 

 

 

 

 

 



Use the graph to find the limit (if it exists). If the limit does not exist, explain why. 

15. lim
→

(4 − 𝑥)      16. lim
→

sec(𝑥) 

         

 

 

 

 

 

17. lim
→

𝑓(𝑥) where 𝑓(𝑥) =
4 − 𝑥 𝑥 ≠ 2

0 𝑥 = 2
  18.  lim

→
𝑓(𝑥) where 𝑓(𝑥) = 𝑥 + 3 𝑥 ≠ 1

2 𝑥 = 1
 

         

         

 

 

 

 

19. lim
→

| |      20. lim
→ /  

         

 

 

 

 

 

21. lim
→

cos       22. lim
→ /

tan(𝑥) 

         

 

 

 

 

 

 

 



Use the graph of the function f to decide whether the value of the quantity exists. If it does, find it. If not, explain why. 

23.  

 a. 𝑓(1)     

 b. lim
→

𝑓(𝑥) 

 c. 𝑓(0) 

 d. lim
→

𝑓(𝑥) 

 

24. 

 a. 𝑓(−2)     

 b. lim
→

𝑓(𝑥) 

 c. 𝑓(0) 

 d. lim
→

𝑓(𝑥) 

 e. 𝑓(2) 

 f. lim
→

𝑓(𝑥) 

 g. 𝑓(4) 

 h. lim
→

𝑓(𝑥) 

Sketch the graph of f. Then identify the values of c for which lim
→

𝑓(𝑥) exists. 

25. 𝑓(𝑥) =
𝑥 𝑥 ≤ 2

8 − 2𝑥 2 < 𝑥 < 4
4 𝑥 ≥ 4

    26. 𝑓(𝑥) =
sin(𝑥) 𝑥 < 0

1 − cos(𝑥) 0 ≤ 𝑥 ≤ 𝜋
cos(𝑥) 𝑥 > 𝜋
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2.3 Homework 

Find the limit. Use a graphing calculator to verify. 

1. lim
→

𝑥 + 3𝑥      2. lim
→

−𝑥 + 1 

 

3. lim
→

√𝑥 + 1      4. lim
→

√12𝑥 + 3 

 

5. lim
→

sec (2𝑥)      6. lim
→

cos(3𝑥) 

 

7. lim
→

tan       8. lim
→

sec  

 

9. lim
→

ln(3𝑥) + 𝑒      10. lim
→

ln  

 

Write a simpler function that agrees with the given function at all but one point. Then find the limit of the function. 

11. lim
→

𝑓(𝑥),  where 𝑓(𝑥) = −𝑥 − 4 𝑥 ≠ −2
−2 𝑥 = 2

   

 

12. lim
→

𝑓(𝑥),  where 𝑓(𝑥) = 3𝑥 − 𝑥 + 1 𝑥 ≠ 3
3 𝑥 = 3

   

 

 

Find the limit. 

13. lim
→

      14. lim
→

 

 

 

15. lim
→

      16. lim
→

 

 

 

 

 

 



Find the limit. 

17.  lim
→

√       18. lim
→

√  

 

 

 

 

Find the limit of the transcendental function. 

19. lim
→

( )
      20. lim

→

( ( ))
 

 

 

 

21. lim
→

( ( ))( ( ))
     22. lim

→

( ( ))( ( ))
 

 

 

 

 

23. lim
→

( )
      24. lim

→

( )
 

 

 

 

 

25. lim
→

      26. lim
→

 

 

 

 

 

 

 

 

 



Find the limit of the transcendental function. 

27. lim
→

( )
      28. lim

→

( )

( )
 

 

 

 

 

Use a graphing calculator to graph the function and estimate the limit. Use a table to reinforce your conclusion. Then 
find the limit by analytic methods. 

29. lim
→

( )
      30. lim

→

( )
 

 

 

 

 

 

 

Find lim
∆ →

( ∆ ) ( )

∆
. 

31. 𝑓(𝑥) = 3𝑥 − 2      32. 𝑓(𝑥) = 𝑥 − 4𝑥 

 

 

 

 

 

Use a graphing calculator to graph the given function and the equations 𝑦 = |𝑥| and 𝑦 = −|𝑥| in the same viewing 
window. Using the graphs to observe the Squeeze Theorem visually, find lim

→
𝑓(𝑥). 

33. 𝑓(𝑥) = 𝑥 ∙ sin      34. 𝑓(𝑥) = 𝑥 ∙ cos  
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2.4 Homework (odds and 30) 

Find the limit (if it exists). If it does not exist, explain why. 

1. lim
→

      2. lim
→

 

 

 

 

 

3. lim
→ √

      4. lim
→

√  

 

 

 

 

 

5. lim
→

| |       6. lim
→

| | 

 

 

 

 

 

 

7. lim
∆ →

∆  
 

∆
      8. lim

∆ →

( ∆ ) ∆   

∆
 

 

 

 

 

 

 

 



 

9. lim
→

𝑓(𝑥), and 𝑓(𝑥) =
𝑥 ≤ 3

𝑥 > 3
   10. lim

→
𝑓(𝑥), and 𝑓(𝑥) = 𝑥 − 4𝑥 + 6 𝑥 < 3

−𝑥 + 4𝑥 − 2 𝑥 ≥ 3
  

 

 

 

 

 

 

11. lim
→

5⟦𝑥⟧ − 7      12. lim
→

2𝑥 − ⟦𝑥⟧ 

 

 

 

 

 

 

13. lim
→

2 − ⟦−𝑥⟧      14. lim
→

1 − −  

 

 

 

 

 

 

Find the x-values (if any) at which f is not continuous. Which of the discontinuities are removable? 

15. 𝑓(𝑥) =       16. 𝑓(𝑥) =  

 

 

 

17. 𝑓(𝑥) = 3𝑥 − cos(𝑥)     18. 𝑓(𝑥) = 𝑥 − 4𝑥 + 4 

 

 



 

Continued… 

19. 𝑓(𝑥) =       20. 𝑓(𝑥) = cos  

 

 

 

21. 𝑓(𝑥) =       22. 𝑓(𝑥) =  

 

 

 

Discuss the continuity of the composite function ℎ(𝑥) = 𝑓 𝑔(𝑥) . 

23. 𝑓(𝑥) = 𝑥 , 𝑔(𝑥) = 𝑥 − 1    24. 𝑓(𝑥) =
√

 , 𝑔(𝑥) = 𝑥 − 1 

 

 

 

25. 𝑓(𝑥) =  , 𝑔(𝑥) = 𝑥 + 5    26. 𝑓(𝑥) = sin(𝑥) , 𝑔(𝑥) = 𝑥  

 

 

 

Use your calculator to find the zeros of the function. Approximate your answers to 4 decimal places. 

27. 𝑓(𝑥) = 𝑥 + 𝑥 − 1     28. 𝑓(𝑥) = 𝑥 − 𝑥 + 3𝑥 − 1 

 

 

Why is continuity ruined for the graphs at x = c? 

29.           

 

 

 

 

 

 



 

30.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

31.  

 

 

 

 

 

 

 

 

  



AP Calculus BC        Name: _________________________________ 

2.5 Homework 

Find each limit, if possible. 

1a. lim
→

   b. lim
→

   c. lim
→

 

 

 

 

2a. lim
→

   b. lim
→

   c. lim
→

 

 

 

 

3a. lim
→

/

   b. lim
→

/

/
   c. lim

→

/

 

 

 

 

4a. lim
→

/

   b. lim
→

/

/
   c. lim

→

/

√
 

 

 

 

Find the limit. 

5. lim
→

       6. lim
→

 

 

 

 

7. lim
→

      8. lim
→

 

 

 

 

 



Continued… 

9. lim
→ √

      10. lim
→ √

 

 

 

 

 

11. lim
→ √

      12. lim
→ √

 

 

 

 

 

13. lim
→

( )
      14. lim

→

( )
 

 

 

 

 

15. lim
→

log(1 + 10 )     16. lim
→

+ ln  

 

 

 

 

On your graphing calculator, graph f and g. Verify algebraically that f and g represent the same function. Zoom out so far 
that the graphs appear to be a straight line. What equation does this line appear to be? 

17. 𝑓(𝑥) =
( )

     18. 𝑓(𝑥) = −  

 𝑔(𝑥) = 𝑥 +
( )

      𝑔(𝑥) = − 𝑥 + 1 −  
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2.6 Homework (odds, 18, 20) 

Find the slope of the tangent line to the graph of the function at the given point. 

1. 𝑓(𝑥) = 3 − 5𝑥  at (-1, 8)   2. 𝑔(𝑥) = 𝑥 + 1  at (-2, -2) 

 

 

 

 

3. 𝑓(𝑥) = 2𝑥 − 3 at (2, 5)    4. 𝑔(𝑥) = 5 − 𝑥   at (3, -4) 

 

 

 

 

Find the derivative of the function by the limit process. 

5. 𝑓(𝑥) = 𝑥 + 𝑥 − 3     6. 𝑓(𝑥) = 𝑥 − 5 

 

 

 

 

 

 

 

7. 𝑓(𝑥) = −𝑥 + 3𝑥 + 7     8. 𝑓(𝑥) = −𝑥 − 4𝑥 

 

 

 

 

 

 

 

 

 



Find the slope of the tangent line and the equation of the tangent line to the graph of f at the given point. Then use a 
graphing calculator to graph both the line and f to confirm your results. 

9. 𝑓(𝑥) = 𝑥  at (2, 8)     10. 𝑓(𝑥) = 𝑥 + 5𝑥 − 6 at (3, 18) 

 

 

 

 

 

 

11. 𝑓(𝑥) = √𝑥 at (1, 1)     12. 𝑓(𝑥) = √𝑥 − 1  at (5, 2) 

 

 

 

 

 

 

13. 𝑓(𝑥) = 𝑥 +  at (-4, -5)    14. 𝑓(𝑥) =   at (0, 3) 

 

 

 

 

 

 

Find an equation of the line that is tangent to the graph of f AND parallel to the given line. 

15. 𝑓(𝑥) = − 𝑥   parallel to 𝑥 + 𝑦 = 0  16. 𝑓(𝑥) = 2𝑥  parallel to 4𝑥 + 𝑦 + 3 = 0 

 

 

 

 

 

 

 



17. Sketch an appropriate graph of f’ over the graph of f. 

         

 

 

 

 

 

 

 

 

         

 

 

 

 

 

 

 

 

 

18. Find equations of the two tangent lines to the graph of f that pass through the indicated point. 

𝑓(𝑥) = 4𝑥 − 𝑥   

 

 

 

 

 

 

 

 

 

 



19.  

 

 

 

 

 

 

 

 

 

20.  

 

 

 

 

 

 

 

 

21.  

 


