
AP Calculus BC ’25-26   Name       
Dr. Quattrin  
Limit Test  Score   
Part I:  Multiple choice (25 minutes) – Circle correct answer.   
No Calculator allowed. 
 

1. Let .  Which of the following statements is false about 

? 
 
(a)   is continuous at x = 0. 
 
(b)   is not differentiable at x = 0. 
 
(c)   has a local maximum at x = 0. 
 
d)    has a point of inflection at . 
   

 
 
              
 
2. At what point is the graph of  below continuous but not differentiable? 
 

 
 
 
a)  -2   b)  0    c)  2   
 

d)  -2 and 2  e)  -2, 0, and 2 
 
              
 



3. The function  is shown below.  Which of the following statements about 
the function , shown below, is false? 
 

 
 
a)  does not exist  

b)  exists 

c) is continuous at  

d)  exists   

 
 
              
 

4.  

 
 
a)  b)   c)   d)   e) The limit does not exist 

 
 
              
 
  



5. Which of the following improper integrals converges?  
 
 
(a)    (b)     

 
(c)   (d)    

              
 
  

x      

3 0 0 0 5 

 

 

6. Given that  is a thrice differentiable, continuous function on the interval 

 with the table values given above.  

 
(a) 0 (b)  (c)  (d)  (e) dne 

 
  
              
 



7. The function  is defined on the interval  and has the graph 
shown below. 

 
Which of the following is false? 

a)      b)    

 
c)       d)  

 

 
8. The function f is defined on all the reals such that  
 

. 

For which values of k and b will the function be continuous and differentiable 
throughout its domain? 
 
a)   b)   
 
c)    d)   
 
e)   

 
 
 



 
9. Which of the following functions is both continuous and differentiable for at  

 
 
(a)   (b)   
 

(c)   (d)    

 
              
 

10.   = 

 
(a) 0 (b) 1 (c)  (d) 6 (e) DNE 

 
 
              
 
  



11.   A function has a vertical asymptote at .  The derivative of is 
positive for all  and positive for all .  Which of the following 
statements are true? 
 
 
a)  and   

 
b)  and   

 
c)  and   

 
d)  and   

              
 
 
 

12. Given ,  then  is 

 
a) convergent. 
 
b) divergent because  does not exist. 

 
c) divergent because  does not exist. 

 
d) divergent because neither  nor  exist. 

 
 
              
  



AP Calculus BC ’25-26   Name       
Dr. Quattrin  
Limit Test  Score   
Part II:  Multiple choice (25 minutes) – Circle correct answer.   
Calculator allowed. 
Directions:   Show all work. 
 
 
1.  

  



2.  

 
a) Is  continuous at ?  Justify your answer.     
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) Find  and . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     



(c) Express  as a piecewise-defined function.  Explain why  does not 
exist.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 

(d) Find .   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
  



 
3. Gabriel's Horn (also known as Torricelli's trumpet because it was explored 
by Italian mathematician Evangelista Torricelli) was a geometric shape of infinite 
length formed by rotating the curve  about the x-axis.  Let us consider a 

variation of Gabriel’s Horn where the region H being rotated in  

 
 on  inches. (We’ll call this Kaden’s Trumpet, after Dr Q’s trumpet-
playing brother-in-law.)       
              
 
(a) Prove that the area of H is divergent.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              
 



(b) Consider a Kaden’s Trumpet of infinite length formed by rotating region H 
about the x-axis.  Show that the resulting volume is finite by finding the volume. 
 
 
 
 
 
 
 
 
 
 
 
 
 
              
 
(c) Suppose there is a Kaden’s Trumpet of finite length k.  If k is increasing by  
 

, how fast is the volume increasing when ? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              
 


