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BC Calculus – Section I – Multiple Choice – Part A  
 30 Questions – 60 Minutes – No Calculator 

 
1.  Find the area of the shaded region enclosed by . 
 
 A.                        B.                                 
 C.  D.  
 
 
 
 
 
 
 
 
 
 
 
 
2.  Given a function , the linear approximation to is given by: 

 A.  B.  

 C.  D.                    
 
 
 
 
 
 
 

3. When determining the possible convergence of , the limit comparison test is used, comparing the 

series to . Because the result of the comparison is ________, the conclusion is that the series  

 is ___________ 

 
 A. 1 convergent B. 1 divergent C. 25, convergent D. 25, divergent  
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4.  If , where g is the function in the figure to the right, at how many 
values of x is f  not differentiable? 

 
 A. 0 B. 2 
 C. 3 D. 4 
 
 

 
 
 
 
 
 
 
 
 
5.  For the different functions given below, arrange  in order from smallest to largest values. 
 

I.   II.   III.  
 
 A. I, II, III B.  II, I, III C. III, I, II D. III, II, I 
 

 
 
 
 
 
 
 
 
 
6.  A particle travels on a straight line with velocity  as given in the 

figure to the right. In what interval(s) is the particle speeding up? 
 

I.    II.    III.   
 
 A. I only B. I and II only  
 C. I and III only D. II and III only 
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7.  The path of an object moving along plane curve given by , 
. is shown in the figure to the right. Which of the following 

statements are true? 
 
    I. The object is always moving up. 
   II. The acceleration of the object is constant. 
  III. The speed of the object is steadily increasing. 
 
 A. I  and II only B. I and III only C. II and III only D. I, II, and III 
 

 
 
 
 
 
 
 

 
8.  The graph of the four-leaf rose  is shown in the figure to the right. 

Which of the following gives the correct area of the figure? 
 

 I.   II.   III.  

 
 A. I and II only  B. I and III only 
      C. II and III only  D. all of these 

 
 

 
 
 
 
 
 
 

9.  Find at the point (3, 2) for .  

 A.  B.  C.  D.  
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10.   Find the equation of the tangent line to the graph of  at the point that is the solution of the  

Mean-Value Theorem on the interval . 
 
 A.  B.  C.  D.  
 
 
 
 
 
 
 
 
 
 

11.  Given the differential equation ,  is the solution to the DEQ with .  

        If , find the range of .   
 
 A.  B.  C.  D.   
 

 
 
 
 
 
 
 
 
12.  A hot-air balloon takes off from the edge of a cliff, 300 feet above sea 

level on a practically windless day. Its velocity is shown on the 

figure to the right, where t is measured in minutes and  is measured 
in ft/sec. The balloon lands below the cliff at sea-level in 10 minutes. 
What is the balloon’s average speed over the 10-minute period? 

 
 

 A.  B.  C.  D.  
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13.  Let  be represented by the graph in the figure to the right. If 

, what are the characteristics of ? 
 
 A. one relative minimum only 
 B. one relative maximum only 
 C. one relative minimum and one relative maximum 
 D. one relative minimum and two relative maximum 
 
 
 
 
 
 
 
 
 

14.   

 

 A.  B.  

 C.  D.   

 
 
 
 
 
 
 
 

15.   If , find . 

  
 A. 6 B. 8 C. 18 D. 24 
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16. A high-speed elevator has its velocity at any time t measured in feet 
per second as shown by the figure to the right. At time t = 0, it is 
passing the 15th floor. If there are 10 feet to a floor, at what floor will 
it be passing at t = 10 seconds? 

 
 A. 5th floor B. 10th floor 
 C. 20th floor D. 25th floor 
 

 
 

 
 
 
 
 
 
 
 
17. Let f be a differentiable function such that The function g is 

differentiable and . What is ?  
 

 A.  B.  C.  D.  

 
 

 
 
 
 
 
 
 

18.   Let  be the 5th degree Taylor polynomial for the 

function f about x = –1. What is the value of ? 
 

 A. –300 B. –48 C.  D.  
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19.  A gambler comes to a slot machine with a bankroll of money of $175.  The table below shows the change C 
of his bankroll at selected times over the first 10 minutes of play at the slot machine.  If the average rate of 
change of C is the same between minutes 0 and 1, 1 and 3, and 3 and 6, what is the gambler’s bankroll after 
10 minutes of play?  

 

 

 
 A. $9 B. $153 C. $162 D. $184 
 

 
 
 
 
 
 
 
20.  A power series, centered at x = –4 has a radius of convergence of 4. The series converges at x = –8.  At what 

values of x must the series converge? 
 

I.  x = –4  II.  x = –1  III. x = 0 
 

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

 
 
 
 
 
 
 
 
21.  The figure the right shows the graph of parabola . If

,  find . 
 
 
 A. –12 B. 12  
 C. –6 D. 6 
 
 
 
  

t  min( ) 0 1 3 6 10

Change C  in bankroll 0 a +5 b− 2 2a + b a − b

g x( )  and ′f x( )
h x( ) = f g x( )( ) ′h −2( )
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22.  A cruise ship has an automatic portal that separates the open area from an air-
conditioned area (see the figure to the right). The portal consists of two 8-foot 
high doors that open simultaneously in opposite directions when someone 
approaches the portal. The left door opens at 18 inches per second. If the 

rectangular area of the walkway increases at the rate of , how fast is the 

right door opening? 
 

 A.                           B.           C.              D.  

 
 
 
 
 
 
 
23. Which of the following series is absolutely convergent? 

I.    II.    III.  

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

 
24.  Let R be the region bounded by the graphs of  and the line . R is the base of a solid with cross 

sections perpendicular to the y-axis as squares. Find the volume of the solid. 
 

 A.  B.  C.  D. 2  
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25.  The slope field for  is given in the figure to the right. The solution 

passing through the point (–2, 4) could be which of the following? 
 

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

26.  The graph of , the x-axis, and the lines x = 1 and x = 2 is rotated about the x-axis. Find the 

volume of the solid. 

 A.   B.  C.  D.  

 
 
 
 
 
 
27.  A conference of lawyers meets in a hotel and have a buffet breakfast that 

only lasts an hour.  For the first 50 minutes, bacon is cooked at the rate of 
40 slices per minute and placed in warmers on the buffet line as shown 
by the dashed line in the figure to the right. Let  represent the rate, 
measured in slices per minute, that the lawyers take bacon from the 
warmers as shown by the solid lines in the graph. Suppose at the start of 
the 60-minute period, there were 500 slices of bacon in the warmers. 
How many slices of bacon are in the warmers after 60 minutes? 

 
 A. 100 B. 400 C. 500 D. 600 
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28.  Let f  be a function such that   and the nth derivative of f  at x = 0 is given by 

  for integer values of n from 1 to 3. Let g be the function given by 

 Write the 3rd degree Taylor polynomial for g about x = 0. 

 

 A.  B.   

 C.  D.  

 
 

 
 
 
 
 
 
 
29.   At the start of the 5-hour time period when a cruise ship’s restaurants are open 

for dinner, 4000 plates per hour are used. The rate that these dishes are washed 
and returned to the shelves is given by  as shown in the figure to the 
right. If there are 3000 plates on the shelves at the start of the dinner period, at 
what time t will the number of plates on the shelves be at a minimum? 

 
 A. 5 B. 2 C. 1         D. 4 

 
 
 
 
 
 

 
 
 
30.  If , find . 

 A.  0 B.    

 C.  D.   
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BC Calculus – Section I - Multiple Choice – Part B  
 15 Questions – 30 Minutes – Calculator Allowed 

 
1.  A skydiver jumps out of a plane and has a downward velocity of  where t is measured 

in seconds and  is measured in feet per second. Terminal velocity is defined as . When the 

skydiver reaches 80% of his terminal velocity, what percent of his initial acceleration does he have? 
 
 A.  20% B. 31% C. 69% D. 80% 

 
 
 
 
 
 

2.  The table to the right gives values of a function  f and its derivative at 
selected values of x. If  is continuous on the interval [0, 4], what is 

the value of ? 

 A.  1 B.  2 C.  2.25 D.  5  
 
 
 
 
 
 
 
3. The slope field for a differential equation and the particular solution passing through the point on the y-axis 

are shown below. If Euler’s method is used to approximate the solution, which graph will give an over-
approximation? 

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

v t( ) = 176 1− 0.834t( )
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t→∞
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∫
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4.  A function  passes through the points as shown 
in the table to the right. Which of the following could 

be a midpoint approximation to ? 

I.    II.   III.  
 
 A. I only B. II only C. III only D.  I, II, and III 
  
 
 
 
 
 
 
 
5.  The region between the functions  is rotated about the following lines. Which of the 

volumes of the solids created are closest to each other in value? 
 

I. x-axis  II. y-axis  III. x = 1 
 
 A. all are equal B. I and II C. I and III D. II and III  
 
 
 
 
 
 
 
 

6. How many terms will it take for the sum of  to differ from its true sum by less than 

0.001? 
 
 A. 5 B. 6 C. 7 D. 8 
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7.   A tiny hole develops in the side of a plastic milk container, about halfway down, and milk leaks out. The 
higher the height of milk above the leak, the faster it leaks out. So for some constant k, 

. Which of the following graphs represents the level of the milk if 
the container is filled at t = 0? 

 

 A.          B.       C.        D.  
 
 
 
 
 
 
 
 
8.  Adam is in a small boat whose velocity over a 12-hour period of times is modeled by , 

where t is measured in hours and  is measured in mph.  He starts out going east but at a certain point 
over the 12-hour period, he stops and turns around going west.  How far did he travel going west?  

 
 A. 51.16 miles B. 100.48 miles C. 140.08 miles D. 191.25 miles  
 
 
 
 
 
 
 
 
 
9.  The instantaneous rate of change of  at x = 2 is . Calculating the average rate of change of  

from x = 2 to x = 2 + h will approximate . From the choices below, find the largest value of h for which the 
approximation of  will have accuracy 0.01. 

 
 A. 0.1 B. 0.01 C. 0.001 D. 0.0001 
 
 
 
 
 
  

rate milk level is changing = k milk level

v t( ) =100e− t 4 − 20
v t( )

f x( ) = ex e2 ex

e2

e2
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10.  A particle moving along the path defined by  for 0 ≤ t ≤ 2π has maximum speed at what 
value(s) of t ? 

 A.  B.  C.  D.  

 
 
 
 
 
 
 
 
 
11.  A race-course is set up in the shape of graph on the figure to the right It is 

created with the curve  and a circle with radius 1.  is symmetric 
to  about the line x = 1 and  is symmetric to  about the x-axis. 
The shaded area is water.  Runners start at the origin and run clockwise around 
the circle, either along its circumference or on f, g, or h. (running along the x-
axis is not an option). What is the shortest distance a runner can run? 

 
 
 
 A. 6.283 B. 6.152 C. 5.891 D. 5.760 
 

 
 
 
 
 
 

 
12.  In the figure to the right, , where k is a positive 

constant. If is tangent to the graph of f, find the area of the shaded region. 
 
 A.  0.846                         B. 1.692                          C.  2.155       D. 4.310 
 
 

 
  

r t( ) = cost,−cost

t = π  only t = π
2

 only t = 0 and π t = π
2

 and 3π
2

f x( ) = x3 2 g x( )
f x( ) h x( ) f x( )

f x( ) = ex + e− x  and g x( ) = k x
g x( )
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13.  Use the 2nd degree Taylor polynomial for  to approximate . 

 
 A.  B.  C.  D.  
 

 
 
 
 
 
 
 

14.   The rate of sales of wool sweaters is given by the function  where t is measured 

in months and  is measured in hundreds of sweaters per month.  If the beginning of January 
corresponds to t = 0, the beginning of February corresponds to t = 1, and the end of December corresponds 
to t = 12, order the amount of sweaters sold from largest to smallest by quarter. 

 
I.  1st quarter           II. 2nd quarter   III. 3rd quarter  IV. 4th quarter 

 
 A.  IV-III-II-I B. III-IV-I-II C. IV-III-I-II D. II-III-IV-I 
 
 
 
 
 
 
 
 
 
15.  A particle moves along a line such that at time t where , its position is given by 

.  What is the difference in speeds of the particle between the times when its 

acceleration is zero? 
 
 A.  3.141 B. 1.671 C. 11.621 D. 0 
 

 

ex esin x + ecos x( )dx
0

π

∫
2.5π 2.5π + 2 3π + 2 2.5π − 2

s t( ) = 83.2 − 57.5sin π t
7

⎛
⎝⎜

⎞
⎠⎟

s t( )

0 ≤ t ≤ π

s t( ) = 5cos2 t + t
2

2
+ 2


