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

 
1.  The function f is differentiable and its derivative is continuous. The table to the right give 

the value of f  for x = 1, 2, 3, and 4. Find the approximate value of  using a 

trapezoidal rule with 4 trapezoids.  
 
 A. 2                            B. 16                           C. 18 D. 20 
 

 
 
 
 
 
 
 
 

2.   For the differentiable function f, . Function f  is approximated using its tangent 

line at x = –2. For what value of k is the approximation to  equal to ? 
 

I. k = –1  II.  k = 1  III.  k = 4 
 
 A. I only B. II only C. I and III only D. II and III only 
 
 
 
 
 

 
 

3.  For what values of p will  and  both be convergent? 

 A.  B.   

 C.  D.  
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4.  If , where a and b are constants, at what values of a and b is  

differentiable? 

I.    II.    III.   

 A. I and II only B. I and III only C. II and III only D. I, II and III 
 
 
 
 
 
 
 
 
 
5.   Let .  If , find . 

 A.  B.  C.  D.  

 
 
 
 
 
 
 
 
 
 
 
6.  A particle moves along the x-axis with velocity  for . Which of the following 

statements are true? 
 
 A. The particle is speeding up on  and slowing down on . 
 B. The particle is slowing down on  and speeding up on . 
 C. The particle is always speeding up. 
 D. The particle is always slowing down. 
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7.  A particle moving along a curve in the xy-plane has position  at time t ≥ 0 with  
 

 

 For what value(s) of t is the particle stopped? 
 

I.  t = 0   II. t = 2  III. t = 3 
 
 A. I only B. II only C. III only D. II and III only 
 
 
 
 
 
 
 
 
 
8.  The graph of the limaçon  is shown in the figure to the right. Which of 

the following gives the area of the shaded inner loop? 
 

 A.  B.  

 C.  D.  

 
 
 
 
 
 
 
9.  If , what is the difference between the smallest and largest slope to the curve? 
 

 A.  B.  C.  D.  
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10.  Suppose satisfies the mean-value theorem on [–6, 1]. If and , find the largest 

possible value for . 
 

 A.  B. 18 C. 10 D. 14 

 
 
 
 
 
 

11.  A population of rabbits in a certain habitat grows according to the differential equation  

where t is measured in months and R is measured in hundreds of rabbits. There were initially 150 rabbits in 
this habitat. What is the fastest growth rate in rabbits per month that this population exhibits? 

 
 A. 300 B.  400 C.  600 D. 1200  
 
 
 
 
 
 
 
 
 
 
 
12.  Let . For what value of b > 0 does the average value of on the interval [0, b] equal the 

average rate of change of f  on [0, b] ? 
 

 A.  B. 1 C.  D.  3 
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13.  The polynomial function f  has selected values of its second derivative 
given in the table to the right where k is a positive constant. Which of  

the following statements must be true? 
 
 
 A.  f  is increasing on (–5, 3)    B.  f  has a relative minimum at x = –2 
 C.  f has an inflection point at x = 2   D.  The graph of f changes concavity on (–5, 3) 
 
 
 
 
 
 
 
 

14.   

 A.   B.   

 C.  D.  

 
 
 
 
 
 
 
 
 
 
15.  The graph of  which is a straight line is shown in the figure to the 

right. If , find . 

 
 A. 30 B. 22 
 C. 20 D. 18 
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16.  The table to the right gives selected values of the velocity  
of a particle moving along the x-axis. At time t = 0, the particle is 
at the position x = 1. Which of the following could be the graph 
of the position function, , of the particle for 0 ≤ t ≤ 5 ? 

 

 A.            B.   C.           D.   
 
 
 
 
 
 
 
 
 
 
17.  A function f is defined graphically as shown by the figure on the right. What is 

the value of ? 

 A. –2                                B. 2                    C.       D.  

 
 
 
 
 
 
 
 
 
18.  A function has derivatives of all orders at x = 0. Let  denote the nth degree Taylor polynomial about  

 x = 0. It is known that , , and . Find . 

 
 A. –80 B. –40 C. –16 D. –8  
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19.  The price P of a dozen eggs is volatile because of 
an avian flu. On the right is a table showing both 
the change C in price as well as the current price 
of a dozen eggs during a week at a store. 
Neglecting units, what is the numerical value of 
the average change in C over the week? 

 
 
 A. –0.03  B.  0.04 C.  0.057 D.  0.228 
 
 
 
 
 
 
 
 
 

20.  At what values of x does converge? 

I.    II.    III.  

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

 
 
 
 
 
 
 
 
 
 
 

21.  If , use the table below to find . 
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22.  Jaws the shark is swimming horizontally 5 feet below the surface (see 
figure to the right) when he grabs onto some bait from a fisherman. If the 
length of the fishing line is 13 feet and Jaws swims at 20 feet per second, 
approximately how fast does the length of the fishing line increase at that 
moment?  

 

 A.  B.  C.  D.  

 
 
 
 
 
 
 
 
 

 
23.  When applying the ratio test to the following series, which of them gives an inconclusive result? 

I.    II.    III.  

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

 
 
 
 
 
 
 

24. The region bounded by the curves  and the y-axis is 
shaded in the figure to the right. If this region is rotated about the line 

, which of the following represents the volume of the solid? 

 A.  B.  

 C.  D. 
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25.  The function that is a solution of a differential equation is increasing in 
the shaded region to the right. What could be the differential equation? 

 

 A.  B.  

 C.  D.   

 
 
 
 
 
 
 
 
 
 

26.  Find the shaded area bounded by the curves  

as shown in the figure to the right. 
  

 A.                   B.                     

 C.        D.  

 
 
 
 

 
 

 

27.   

 A.  B.  C.  D.  
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28.  Find the nth term for the Maclaurin polynomial for . 
 

 A.  B.  C.  D.  

 
 
 
 
 
 
 
 
 

29.  Jerry and Charles are both 12 years old. At that time, Jerry is 4 feet 
10 inches tall while Charles is 5 feet tall.  Over a 4-year period, their 
growth rates in inches per year are shown in the figure to the right. 
If the shaded region is equal to 6, which of the following statements 
are true? 

 
 I.    When they are 16 years old, each boy will be 6 inches taller than  
            he was when he was 12 years old. 
 II.   When they are both 16 years old, Jerry will be 4 inches taller  
            than Charles.  
 III.  There will be some time over the 4-year period that Jerry and Charles will be the same height. 
 
 A. I only B. II only C. III only D. II and III only  
 

 
 
 
 

30.   

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

 
1.   A particle moves along a straight line.  The graph of the particle’s 

position  is shown on the time interval 0 ≤ t ≤ k. The graph has 
horizontal tangents at t = f and t = j and a point of inflection at t = g. 
For what values of t is the velocity of the particle decreasing?  

 
       A.  0 ≤ t < h B.  0 ≤ t < g 
  C.  h < t < j D.  h < t < k 
 
 
 
 
 
 
 
 

2.  If , then  

 
 A. –8 B. 8 C. 40 D. 56 
 
 
 
 
 
 
 
 

3.  Consider the differential equation  with initial condition . Find the difference between 

the exact value of and the Euler approximation of  using a step of 0.1. 
 
 A. 0.001 B. 0.006 C. 0.01 D. 0.06  
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4.  Greg uses a midpoint rule with 5 rectangles of equal width to approximate while Matthew uses a 

trapezoidal rule with 5 trapezoids with equal width.  If the true value of , which of the following 

statements is true about the size of the error in computing  with either method? 

 A. The error using the midpoint rule and trapezoidal rule are the same.  
 B. The error using the midpoint rule is about twice the error using the trapezoidal rule. 
 C. The error using the trapezoidal rule is about twice the error using the midpoint rule. 
 D. The error using the midpoint rule is about six times the error using the trapezoidal rule. 
 
 
 
 
 
 
 
 
5.  The first quadrant region between , the x-axis, and y-axis is rotated about i) the x-axis and  
     ii) the y-axis. Find the difference in volumes. 
 
 A. 0 B. 0.356 C. 1.119 D. 1.467  
 
 
 
 
 
 
 

6.   The Maclaurin polynomial approximation to  can be used when x is small. Find the 

Lagrange error for x on the interval [0,1].  
 

 A.  B.  C.  D.  
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7.  The rate of change of the percent of people  receiving a flu inoculation in a population is directly 
proportional to  where t is the time in weeks. At the start of flu season (t = 0), 20% had already 
been inoculated and 3 weeks later, 50% had been inoculated. From that time, approximately how many 
more weeks will it take for 80% of the population to be inoculated? 

 
 A. 2.8 B. 3.8 C. 5.8 D. 8.8 

 
 
 
 
 
 
 
 
 
8.  A particle moves along the x-axis so that the velocity .  At t = 0, the particle is at 

the position . What is the total distance the particle travels from t = 0 to t = π? 
 
 A. 8.924 B. 10.424 C. 11.924 D. 14.029 
 
 
 
 
 
 
 
 
 
 
 

9.  Suppose .  A calculus teacher asks her students to find the average rate of change from x = 1 to 

various values of x. Rather than do each individual problem, Kurt finds a formula for the average rate of 
change of  f  from x = 1 to x = 1 + h for all non-zero values of h. What is this formula? 

 

 A.  B.  C.  D.  
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10.  A particle moving along a curve in the xy-plane has position  at time t > 0. The velocity of the 

particle is . For what time t > 0 does the line tangent to the path of the particle at 

 have a slope of ? 

 A.  B.  C.  D.  

 
 
 
 
 
 
 
 
11.  A mountain biker is biking in the woods and follows a path modeled by 

 as shown by the figure to the 
right. Time t is measured in hours and x and y are measured in miles.  The 
trail intersects itself creating a loop. Which answer below is closest to the 
biker’s average speed during the time he is on the loop? 

 
 A. 18.7 mph B. 10 mph  
 C. 4 mph D. 2.4 mph  
 
 
 
 
 
 
 
 
 
12.  The figure to the right shows the graph of . If the area of 

the shaded region is A, the area between , the x-axis, and y-axis and 
the line x = m is , and the area between , the x-axis, and y-axis and 

the line x = n is , find . 

 
 A. 1.152               B. 1.488                                   
 C. 2.000 D. 2.640 
 

  

� 

x t( ),y t( )( )
v t( ) = 1+ 1

t2
, 2 − 1

t2

� 

x t( ),y t( )( ) 4
5

2
3

2
3

3
2

3
2

x t( ) = t2 − 4t + e− t  and y t( ) = 3sin 2t( )− cost

f x( ) = 3x2 + 2x +1
f x( )

2A f x( )
A
2

m − n



MasterMathMentor.com – BC CopyCatCalc      Version Y 
 

-  15  - 

13.  If , find the difference in using the 3rd degree Taylor polynomial for  f  to approximate  

and the actual value of . 
  
 A. 0.022 B. 0.055 C. 0.202 D. 0.577 
 
 
 
 
 
 
 
 
 
 
 
14.  The rate of change of the number of people in a Super Walmart is 

given by  where t is measured in people and  is measured 
in people/minute. The values of  are given over a 45-minute 
period as shown in the table to the right. There are 75 people in the store at time 0.  A new assistant 
manager believes that can be  modeled by . Find the difference in 
estimations to the nearest whole number of the net change of people in the Walmart over the 45-minute 
period of time  a) using the table with a trapezoid rule with 5 trapezoids and b) the model of . 

 
 A. 18 B. 28 C. 103 D. 273  

 
 
 
 
 
 
 
 
 
15.  A cruise ship is traveling towards the island of Aruba on a straight-line path. 

At 7 AM (t = 0), the ship begins to reduce speed as it makes its approach. In 
the figure to the right, there are three graphs representing the ship’s position 
function , velocity function  and acceleration function  from 7 
AM to 8AM.  Match each graph with the proper label. 

 

 A.                 B.  C.           D. 
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