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NAME: ___________________________________________                         PERIOD: _________ 

IMPORTANT INFORMATION REGARDING THE 2026-2027 AP CALCULUS BC CLASS 

MATERIALS NEEDED FOR CLASS: 

• Graphing Calculator of your choice. 
• Lenovo Tablet (school issued) or Laptop of your choice. We will be using CANVAS and OneNote daily.  
• NOTEBOOK if you would rather work on paper. 

 

QUIZZES - TESTS: Most tests and quizzes will be announced at least three days in advance. You will receive 

previous years tests and quizzes in order to prepare for your assignments. 

 

HOMEWORK: Assigned daily, WILL BE CHECKING ON AN UNANNOUNCED BASIS. 

 

You are expected to be a dedicated, hardworking student. ALWAYS take ownership and pride of your 

learning experience and that begins by preparing over the summer. AP CALCULUS BC is a very serious and 

rigorous class. The following collection of problems on this summer assignment are taken mostly from 

previous years Diagnostic Exams; in that way you have a clear idea of the expectations and requirements 

for the class. ________________________________________________________________________________ 

You need to have a solid understanding of all topics covered in your previous Algebra II Honors and 

Precalculus Honor classes. These topics include (but are not limited to) the following topics that have presented 

difficulties to students in previous years, while testing in BC during the first few chapters. 

• Domain, Range, Graph of Rational functions 

• Domain, Range, Graph of Radical functions 

• Domain, Range, Graph of Exponential functions 

• Domain, Range, Graph of Logarithmic functions 

• Domain, Range, Graph of Trigonometric functions 

• Domain, Range, Graph of Inverse Trigonometric functions 

• Domain of Compositions of two or more functions 

• Must know to perfection the basic trigonometric values 

• For later chapters is very important you know very well the following topics: Parametrics, Vectors, 

Polars 

• From Precalculus Honors is very important you know very well the topics of Limits and Continuity 

 

✓ You may visit http://www.calculus-help.com/tutorials or https://www.khanacademy.org if you have any 

questions on limits and/or continuity. You may also use the following link for a review offered by College 

Board: https://www.youtube.com/watch?v=zRu1jr6OZzM 

 

✓ Math help by Mu Alpha Theta (Math Honors Society) is available 8/25 to 8/27 from 10am-12pm in 

rooms 1116 and 1118. 

I hope you have a great learning experience this year!  

Welcome to AP CALCULUS BC. 

http://www.calculus-help.com/tutorials
https://www.khanacademy.org/
https://www.youtube.com/watch?v=zRu1jr6OZzM
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OPEN ENDED PART - MUST SHOW ALL WORK - STEPS FOR CREDIT – NO CALCULATORS 

 

1. Calculate using trigonometric manipulations:        

 

2

sin 1
lim

1 cos2x

x

x
→

−

+
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2. Check out the function 
1

2
)(

24

−

−
=

xx

xx
xf          

 a. State the domain for the above function, interval notation. 

 b. State the range for the above function, interval notation. 

 c. State, in interval notation, where the above function is continuous. 

 d. If there is any removable discontinuity, use a piece-wise function to redefine the above  

  Function, to make it continuous at that point.  

 e. Graph the function. Label all key information (intercepts, discontinuities if any, asymptotes if  

  any, etc.) 
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3. Consider 
1 1

( )
2

x
f x

x

+ −
=        

 a. Determine 
0

( )lim
x

f x
→

 

 b. Determine, if any, point(s) of discontinuity in the graph of ( )f x . 

 c. Classify each of the above discontinuities as either removable discontinuity, non-removable  

jump discontinuity, or non-removable infinite discontinuity. 

 d. State the specific reason for each type of discontinuity above. For parts b – d please work in a vertical format. 
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4. Consider the function: 2

0

3 0 2
( )

2

2 2

x x

x x
f x

x x

x x

 


−  
= 

=
 + 

 

 a. Carefully graph this function on the below axis and show all break points  

        

 

 

 

 

b. Use your above graph to answer the following   

 (2)f = ____  =
−→

)(lim
2

xf
x

____  =
+→

)(lim
2

xf
x

____ lim
𝑥→0+

𝑓(𝑓(𝑥)) =____ 

  

(0)f = ____  =
+→

)(lim
0

xf
x

____  =
−→

)(lim
0

xf
x

____ lim
𝑥→0−

𝑓(𝑓(𝑥)) =____ 

c. Determine, if any, point(s) of discontinuity in the graph of ( )f x . 

 d. Classify each of the above discontinuities as either removable discontinuity, non-removable  

jump discontinuity, or non-removable infinite discontinuity. 

 e. State the specific reason for each type of discontinuity above. For parts c – e please work in a vertical format. 
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5. Part 1: 

Evaluate the following limits: 

a) lim
𝑥→3

|𝑥−3|

𝑥−3
 =______________     b) lim

𝑥→3−

|𝑥−3|

𝑥−3
 =______________  

 

 

c) lim
𝑥→0

|𝑥+1|−|𝑥−1|

𝑥
 =______________  

 

 

 

Part 2: Calculate the average rate of change for the given functions over the given intervals. 

a) 𝑓(𝑥) = 3𝑥2 − 5 from 𝑥 = 0 to 𝑥 = 5. 

 

 

 

b) 𝑓(𝑥) = √𝑥 + 2 − 1 from 𝑥 = −2 to 𝑥 = 2. 

 

 

 

c) 𝑓(𝑥) = 4𝑥 + 6 from 𝑥 = 𝑎 to 𝑥 = 𝑏. 
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6. Graph a single function that satisfies the following conditions.  

▪ Removable discontinuity at x = −2, f(−2) = 5 

▪ Non-removable Infinite discontinuity at x = 3, f(3) = 2 

▪ Non-removable Jump discontinuity at x = 6, f(6) is undefined 

▪ 
lim ( ) 3
x

f x
→

=
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7. The function f is defined as 

2

2

5 6
( )

2 7 3

x x
f x

x x

+ +
=

+ +
. 

a. State the value(s) of x for which f(x) is not continuous. Classify the type of discontinuity for each, 

and state why the function is discontinuous at that value(s) of x. ORGANIZE YOUR ANSWER 

VERTICALLY! 

 b. Evaluate 
3

lim ( )
x

f x
→−

. Justify your answer. 

 c. State the equation(s) for the vertical asymptote(s) of the graph of f(x). 

 d. State the equation(s) for the horizontal asymptote(s) of the graph of f(x). Show the work that leads 

 to your answer. 
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8. Let f(x) be a function defined by 

2 0
( )

4 3cos 0

xe x
f x

x x

 
= 

− 
. 

 a. Find 
1

lim ( ).
x

f x
→−

 

 b. Show that f(x) is continuous at x = 0. 

 c. Find lim ( ).
x

f x
→−
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9. Let a and b represent real numbers. Define 

 

2 2

( ) 2 5

2 7 5

ax x b x

f x ax b x

ax x

 + − 


= +  
 − 

 

a. Find the values of a and b such that f(x) is continuous on the entire real line.  

SHOW ALL NEEDED WORK. 

 b. Evaluate 
3

lim ( )
x
f x

→
. 

 c. Let 
( )

( )
1

f x
g x

x
=

−
. Evaluate 

1
lim ( )
x
g x

→
. 
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11. a. Determine the equation and graph a rational function ( )f x  with the following properties: 

• lim ( ) 2
x

f x
→

=    

• Removable Discontinuity at 2x =  

• Infinite Discontinuity at 2x =−  

• y-intercept: ( )0, 4−  and x-intercept: ( )4,0  

 

b. Redefine ( )f x , using ( )g x a piece-wise defined function, to remove the discontinuity at 2x =  . 

  

  

Equation for ( )f x : 

Equation for ( )g x : 

Graph for ( )f x : 
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12. Let ( )f x  be a function defined by 
2 4

( )
2

x

x
f x

−
= . 

 a. Find 
1

lim ( )
x

f x
→−

 

 b. Using the Definition of Continuity show that ( )f x  is continuous at x = 0. 

 c. Find lim ( )
x

f x
→−

 

 d. Find lim ( )
x
f x

→
 

 e. State, if any, the equation for the asymptote(s) for ( )f x , state which type of asymptote it is. 

 f. Sketch ( )f x . Make sure to label any intercepts and asymptotes. 

 

 

 

 

 

 

 

 

 

 

 

 

  

Graph for ( )f x : 
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13. Let a and b represent real numbers. Let f(x) be define as                                            SHOW ALL NEEDED WORK

 

( ) 2

3

2

ln 2 2

( ) 5 3

2
48 8

64

e x a bx x

f x ax b x

x
x

x




+ − + 


= + − 


 −    − 

 

 a. Find the values of a and b such that f(x) is continuous on its domain.  

 b. Evaluate 
3

lim ( )
x
f x

→
. 

 c. Let 
( )

( )
1

f x
g x

x
=

−
. Evaluate, if possible, 

1
lim ( )
x
g x

→
. 
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14. Let ( )f x  be a function defined by 
( )2

3 2

sin 4
( )

2 4 8

x
f x

x x x

−
=

+ − −
. 

 a. Find 
2

lim ( )
x
f x

→
 

 b. Using the Definition of Continuity show that ( )f x  is continuous at x = 0. 

 c. Find lim ( )
x

f x
→−

 

 d. Find lim ( )
x
f x

→
 

 e. State, if any, the equation for the asymptote(s) for ( )f x , state which type of asymptote it is. 
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15. Let a and b represent real numbers. Let f(x) be define as                                            SHOW ALL NEEDED WORK 

 
2

3

2

10 16

8
2

4

( ) 5 3

8x x

x
x

x

f x ax b x

e x− +

 −
 

−


= + − 





 

 a. Find the values of a and b such that f(x) is continuous on its domain. 

 b. Evaluate 
3

lim ( )
x
f x

→
. 

 c. Let 
( )

( )
5

f x
g x

x
=

−
. Evaluate, if possible,  

5
lim ( )
x
g x

→
. 
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16. Let ( )f x  be a function defined by 
( )

( )
3

tan 1
( )

1

x
f x

x

+
=

+
 on 

2 2
,

2 2

 + − 
− 
 

. 

 a. Find 
1

lim ( )
x

f x
→−

 

 b. Using the Definition of Continuity show that ( )f x  is continuous at 
4

4
x

 −
= . 

 c. Find 
2

2

lim ( )
x

f x
+

→−

 

 d. Find 
2

2

lim ( )
x

f x
−

→

 

 e. State, if any, the equation for the asymptote(s) for ( )f x , state which type of asymptote it is. 
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19. Determine, if possible, the following limits: 

 a. 

3/ 2 7/ 2

5/ 2 3/ 2
0

9
lim

3x

x x

x x+→

−

−
      

 

 

 

 

 

 

 

 

 

 

            b. 
24 10

lim
5x

x

x→−

+

−
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MULTIPLE CHOICE PART - CIRCLE THE CORRECT ANSWER – NO CALCULATORS 
 

1. Given the graph of f(x) to the right, determine 
  

 
0

lim sin( ( ))
x x

f x
→

=  

 

  

 

 

 A.  0  B.  1  C.  −  D.     E.  DNE 
 

 

 

2. For which of the following 
4

lim ( )
x
f x

→
 exist?  

 
 A.  I only B.  II only C. III only D.  I and II only E.  I and III only 
 

 

 

3. If 0a   then 
2 2

4 4
lim
x a

x a

x a→

−

−
 is 

 

 A.  
2

1

a
   B.  

2

1

2a
  C.  

2

1

6a
  D.  0   E.  DNE 
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4. Let f be the function 
( )( )2

2

1 4
( )

x x
f x

x a

− −
=

−
. For what positive values of a is f continuous for all  

 real numbers x ? 

 

 A.  None  B.  1 only  C.  2 only   

 D.  4 only  E.  1 and 4 only 

 

 

 

5. If 
2

ln( ) 0 2
( )

ln(2) 2 4

x x
f x

x x

 
= 

 
        the 

2
lim ( )
x
f x

→
 is 

 

 A.  ln(2)   B.  ln(8)   C. ln(16)   D.  4  E.  DNE 

 

 

 

6. Let 
1

( )
1

f x
x

=
+

 and 
2( ) 5g x x= − . Find all values of x for which ( ( ))f g x  is discontinuous. 

 

A. 1−    B.  1, 5−    C. 5   D. 2   E. None of 

these 

 

 

 

7. At which values of x is 
2 2 3

( )
2

x x
f x

x

− −
=

−
 discontinuous? 

 

A. 2   B. 1,2,3−   C. 1           D. 
3

1,2,3,
2

−  E.  None of these 

 

 

 

 

8. If 

2 5 7
2

( ) 2

2

x x
x

f x x

k x

 + − +


=  −
 =

 is continuous at 2x = , then k =  

 A.  0  B.  1/6  C.  1/3  D.  1  E.  7/5 
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9. What is the 

8 8
1 1

8 8
2 2

lim ?
h o

h

h→

   
+ −   

     

 A.  0  B.  1/2  C.  1  D.  DNE  E.  It cannot be determined from the given information 

 

 

 

10. If 
1

1
,

2 10 x
y =

+

 then lim
x o
y

→
 is 

 A.  0  B.  1/12 C.  1/2  D.  1/3  E.  DNE 

 

 

 

11. 
1

lim 3 arctan
x o x→

 
+  

 
 is 

 A.  −   B.     C.  3
2


−  D.  3

2


+  E.  none of these 

 

 

 

Use the graph to the right to answer questions 12 - 15:  

 

12. 
2

lim ( )
x
f x

→
=  

 A.     B.  -1  C.  2  D.  DNE 

 

 

13. ( )
2

lim ( )
x

f f x
→−

=  

 A.  −   B.  0  C.  2  D.  DNE 

 

 

14. At 2x =−  ( )f x  has/is: 

 A.  a removable discontinuity B.  a jump discontinuity C.  an infinite discontinuity D.  continuous 

 

 

15. At 2x =  ( )f x  has/is: 

 A.  a removable discontinuity B.  a jump discontinuity C.  an infinite discontinuity D.  continuous 
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16. 
0

1
lim x

x
x e

x→

  
+  

  
 

 A.  0  B.  1  C.  2  D.  DNE  E.  none of these 

 

 

 

17. Given the function: 
sin(2 )

( )
2

x x
f x

x k x






= 

+ 
  

  What value of k will make this piecewise function continuous? 

 A.  2−  B.  −   C.  0  D.  2−  E.  no possible 

 

 

 

18. 
23 1

lim
2 5x

x

x→

− −

+
 

 A.  
1

2
−   B.  0  C.  

3

5
  D.  

3

2
  E.  the limit does not exist 

 

 

19. Consider the piecewise function 

10 10

( ) 3 10

log( ) 1 10

x
C

e x

g x x

x x

+



= =
 + 



  

  Find the value of C so 
10

lim ( )
x
g x

→
 exists. 

 A.  3  B.  2  C.  1  D.  ln(2) 1−  E.  the limit does not exist 

 

 

20. What is the value of 
0

sin sin
2 2

lim
h

h

h

 

→

   
+ −   

    ?  

 [Hint: ] 

 A.  1  B.  0  C.  
2


  D.  1−   E. DNE 

 

 

21. If lim 3
x

xx

ae

x e→
=

+
, what is the value of a? 

 A.  9  B.  6  C.  3  D.  none of these E.  no such value of a exists 
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22. If 
4

( )
1

f x
x

=
−

 and ( ) 2g x x= , then the solution set of ( ) ( )( ) ( )f g x g f x=  is 

 A.  1/3  B.  2  C.  3  D.  -1, 2  E.  1/3, 2 

 

 

 

23. If  
0

lim ( ) ( ) 10
x

f x g x
→

+ =  and  
0

lim ( ) ( ) 6
x

f x g x
→

− = , determine 
0

lim ( )
x
g x

→
 

 A.  4  B.  0  C.  2  D.  -2  E.  none of these 

 

 

24. =
+→ xx

x

x 4

sin
lim

2
  

A.  0  B.     C.  4  D.  1  E.  DNE 

 

 

25. =
−+−

+

→ )1)(2)(2(

35
lim

3

xxx

xx

x
  

 A.  0  B.   C.  5  D.  1  E.  -5 

 

  

 

 

26. ( ) ( )
5

lim 5 csc 5
x

x x
→

− − =   

 A.  1  B.     C.  −   D.  0  E.  -1 

 

 

27. 
0

lim
x

x

x→

 
 
 
 

 is 

 A.  0  B.  nonexistent C.  1   D.  -1  E. none of these 

  


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AP CALCULUS BC: LIMITS AND CONTINUITY REVIEW FROM PCH 

1. 
22

5
lim

3 5x

x

x x→−

−
=

− +
 2.  

2

34

12
lim

64x

x x

x→−

+ −
=

+
 

 

 

3.  
16

16
lim

4x

x

x→

−
=

−
 

4.  
3

3
1

lim
3x

x
x→

−
=

−
 

 

 

5.  
( )
( )0

sin 10
lim

sin 2x

x

x→
=  6. 

0

sin cos
lim
x

x x x

x→

−
=  

 

 

7. Use the following graph to evaluate limits if they exist.  

 

a) 

               

           a) ( )
1

____lim
x

f x
−→

=             b)   ( )
1

____lim
x

f x
+→

=  

 

         c)  ( )
1

____lim
x

f x
→

=             d)  ( )
2

____lim
x

f x
+→−

=  

 

         e)  ( )
2

____lim
x

f x
−→−

=              f) ( )
2

____lim
x

f x
→−

=  

 

         g)               h)  
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8. Determine the value of c so that ( )f x  is continuous on the real line.  

         
5,   3

( )
3,   3

x x
f x

cx x

− 
= 

+ 
 

 

 

9) Let   
2

3
,   0

1
( )

4
,   0

2 3

x
x

f x
x

x
x


 +

= 
+ 

 −

 .                    Find the following limits.                                      

a) ( )
0

____lim
x

f x
−→

=                           b) ( )
0

____lim
x

f x
+→

=                            c)  ( )
0

____lim
x

f x
→

=                   

 d) ( ) ____lim
x

f x
→−

=                          e) ( ) ____lim
x

f x
→

=  
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For each of the following, find: 

 a) ALL points of discontinuity   

 b) the type of EACH discontinuity   

c) one condition of continuity that is not satisfied for EACH discontinuity. Your 

answers must be in order vertically.   

 

 

 

 

 

 

 

 

 

 

 

 

 

12-14, Determine the following limits without graphing.   

12.  
4

3

3 4
lim _________

5 6x

x

x→

−
=

− +
 

 
 
 
 
 

13. 

3

3

2 5 7
lim _________

3 4 5x

x x

x x→−

− +
=

+ −
 

14.  
2

3

3 4 5
lim _________

5 7x

x x

x→

− +
=

−
 

 

 

10.   
2

3
( )

6

x
f x

x x

+
=

+ −
                            

 

 

 

 

 

 

 

 

11. 
2 3,   2

( )
4 ,    2

x x
f x

x x

− 
= 

− 
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15.  Sketch the graph of  
2

2

16

12

x
y

x x

−
=

− −
 . Identify and graph any asymptotes and/or 

holes of the function and evaluate the limits shown below.   

 

a) ( ) ____lim
x

f x
→

=                                                             b) ( ) ____lim
x

f x
→−

=                                                    

c) ( )
3

____lim
x

f x
→−

=                                                             d) ( )
4

____lim
x

f x
→

=                           

 

16. In the space below, draw a single function that satisfies the following three 

conditions: 

                       a)  ( )
3

lim 4
x

f x
−→

=          b)  ( )
3

lim 3
x

f x
+→

= −           c)     ( )3 2f =                           
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 17  a) ( )
4

____lim
x

f x
−→

=              

b)   ( )
4

____lim
x

f x
+→

=   

c)  ( )
4

____lim
x

f x
→

=  

d)  ( )
1

____lim
x

f x
→

=   

 e)  ( )
3

____lim
x

f x
−→−

=              

 f) ( )
3

____lim
x

f x
→−

=                g)  ( ) ____lim
x

f x
→

=              h) ( )1 ____f =  

 

 

18.  In the space below, draw a function that satisfies the following 
conditions:       
a)  ( )

0
lim 3
x

f x
−→

= −            b)  ( )
0

lim 3
x

f x
+→

=    c)     ( )lim 5
x

f x
→−

= −   d)     ( )lim 5
x
f x

→
=              

                e)     ( )
2

lim   
x
f x DNE

→
       f)  x-int. at x=0   g)     x-int. at x=2                

      LABEL YOUR GRAPH                                                      
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