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

 
 

1.   

 A. 1 B. 2 C.  D.  
 

 
 
 
 
 
 
 
 
 
2.   Use the tangent line approximation for  at x = 64 to approximate . 
 

 A.  B.  C.  D.  

 
 
 
 
 
 
 
 

 
3.  Which of the following sequences converge? 

 

I.   II.   III.  

 
 A. I and II only B. I and III only C. II and III only D.  I, II, and III 
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4.  The differentiable curve  is shown on the figure on the right with 3 
roots on the interval I.  At how many locations on the interval I does the 
graph of  fail to be differentiable? 

 
 
 A. 0 B. 1  
      C. 2 D. 3 
 

 
  
 
 
 
 
 

5.   Find the equation of the line tangent to  at . 

 A.  B.   

 C.  D.   

 
 
 
 
 
 
 
 
 
 
6.  A particle moving along a straight line has position function . What is the particle’s velocity 

when the particle has no acceleration? 
 

 A.  B.  C.  D.  
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7.   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.  

 
 
 
 
 
 
 
 
 

8.  For how many values of  does the curve  have horizontal tangents on ? 
 
 A. 1 B. 2 C. 3 D. 4 
 

 
 
 
 
 
 
 
 
 
 
9.  Find the equation of the tangent line to  at . 
 
 A.  B.  
 

 C.  D.   
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10.  The differentiable function f  on [–2, 2] is shown in the graph to the 
right. For how many values of x on [–2, 2] is the mean-value 
theorem satisfied? 

 
 A. 1 B. 2  
 C. 3 D. 4 
 

          
  
 
 
 
 
 
 
 
11.  The population of black bears in a state park changes according to the differential equation 

where P is the number of bears at time t in years. If , what is the shape 

of the graph of ? 
  

 A.          B.       C.     D.  
 

 
 
 
 
 

12.  The velocity of a particle moving along the x-axis is given by . What is the average 

velocity of the particle from t = 1 to t = e? 
 

 A.  B.  C.  D.  
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13.  A news report states that the national price of gas is decreasing but not as fast as it was last week.  If P 
represents the price of gas at the time of the report, which of the following are positive in value? 

 

I.              II.           III.  

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

 
 
 
 
 
 
 
 

14.  If , find the average rate of change of f from . 

 A.  B.  C.  D.  

 
 
 
 
 
 
 
 

 
15.  If  is shown in the graph to the right with the shapes 

being semicircles, what is the difference between the largest 
and smallest values of these expressions? 

 

I)        II)      III)  

 
 A. 4 B. 16 C.  D.  
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16.   A particle moves along the x-axis with velocity  for 0 ≤ t ≤ 
10. The graph of  is shown to the right with the positive 
areas as functions of P and Q.  At t = 0, the particle is at position 

 which is equal to 4.  If the particle is at position 60 after 
10 seconds, what is the value of P? 

 
 A. 12 B. 10  

 C. 8 D.  

 
 
 
 
 
 
 
 
 
17.  If  and , what is the value of ?   
 

 A. 1 B. –1 C.  D.  

 
 
 
 
 
 
 

 
18.  Let f  be a function having derivatives for all orders of real numbers. The first three derivatives of f  at 

 are given in the table.   Use the third-degree Taylor polynomial at  to approximate  

 

 

 A.  B.  C.  D.  
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19.  If , the average rate of change of x from  is equal to 3a.  Find a. 

 A. –1 B. 0 C.      D.  

 
 
 
 

 
 
 
 
 
 
 

 
20.  Which of the following are power series? 
 

I.    II.   III.  

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

 
 
 
 
 

 
 
 

 

21.  The figure to the right graphs the function . If , in which  

       two intervals is ? 
 
 I.   II.  III.  IV.   
  
 A. I and II B. I and III  
      C. II and III D. II and IV 
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22. Water in a cylindrical rain barrel is evaporating due to lack of rain. If the barrel has a 2-foot radius and water 
evaporates at the rate of in 3 days.  How long does it take for the water to reduce from 4 ft to 3 ft high? 

 

 A.   B.  C.   D.   

 
 
 
 
 
 
 
 
 

23.  If , what is the value of  ? 

 A.   B.  C.  D. divergent 

 
 
 
 
 
 
 
 
 
 
 

24.  A Hershey Kiss is created by rotating the curve  
about the y-axis as shown by the figure to the right. Find the 
volume of the Hershey Kiss. 

 

 A.   B.  

 C.  D.  
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25.  The slope field to the right could have what differential equation? 
 

 A.  B.   

 C.  D.  

 
 
 
 
 

 
 
 
 

 

26.  Determine the unbounded area bordered by the graph of , x = 2,  

x = b and the x-axis as b approaches infinity. 
 
 A. 4 B.   
 C.  D. 
  

 
 
 
 

 
 

 
 
27. The graph of the piecewise linear function f  is shown in the figure to 

the right. If , put in order 

from largest to smallest. 
 
 A.  B.   
 C.  D.  
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28.  For the 22nd degree Maclaurin polynomial for , what is the coefficient for ? 

 A. –1 B.  C.  D.  

 
 
 
 
 
 
 
 
 

 
 
29.  A baker is baking bread, starting at 5 AM. Once the oven gets to the correct temperature and the baker gets 

into a rhythm, his rate of production is given by  loaves per hour where t is time after 5 AM, 

measured in hours. If he has baked 40 loaves by 7 AM, how many loaves will he have baked by 8 AM? 
 
 A. 95 B. 123 C. 135 D. 145  
 

 
 
 
 
 
 
 

 

30.   

 A.  B.  

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

 
 
1.  The position of a ball is dropped from a building is given by , measured in feet and t 

measured in seconds. What is the speed of the ball when it hits the ground? 
 

 A.  B.  C.  D.  

 
 
 
 
 
 
 
 
 
 
 
2.  Let  be an antiderivative of . If , then  
 
 A. 0.610 B. 2.219 C. 5.039 D. 5.142 
 

 
 
 

 
 
 
 
 

3.  Let  be the solution to the differential equation  with initial condition . 

What is the approximation for  if Euler’s method is used, starting at  with step size of 0.5? 
 
 
 A. –26.5 B. –18.25 C. –2.25 D. 0 
 

 
 
  

s t( ) = −16t2 + 676

42.25  ft
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= x − y2 −1 f −1( ) = −2

f 0( ) x = −1
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4.  An area under a curve  is approximated using this Riemann sum:  .  

What is the actual area under the curve? 
 
 A.  B.  0.693 C.   0.668 D. 0.068  
 
 
 
 
 
 
 
 
 
 
 
5.  Let k be the average value of  on . If the shaded region below 

f and above the line y = k is rotated about the line y = k, find the volume of the 
solid generated. 

 
 A. 0.122 B. 0.382  
      C. 0.421 D. 0.658  

 
 

 
 
 

 
 
 
 

 

6. The 3rd degree Taylor polynomial for f about  is given by . 

The 4th derivative of f satisfies the inequality  for all x in the interval [5, 7]. Find the Lagrange 

error bound for the approximation to .   
 

 A.  B.  C.  D.  
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7.  When interest is compounded continuously, the amount in the account A can be described by the differential 

equation  where r is the annual interest rate. Mike invests a sum of money at 2% annual interest 

and Chris invests the same sum of money at 4% annual interest. At the end of 10 years, Mike will have 
approximately what percentage more money than Chris? 

 
 A. 2% B. 20% C. 22% D. 25%  

 
 
 
 

 
 
 
 
 

8.   A particle moves along the x-axis so that its acceleration is given by . If the particle’s velocity at 

t = 0 is –1, find the speed of the particle at t = e. 
 
 A.  B.  C.   D.   

 

 

 

 

9. When a cruise ship docks in port, a 
gangway g is lowered to the ground from a 
height of 30 feet as shown in the figure to 
the right.  Once it reaches the ground, the 
gangway telescopes out at the rate of 3 
ft/sec along the ground as shown in the 2nd 
and 3rd picture, making angle   smaller. 
When angle  reaches  how fast is 
angle  decreasing in degrees per second? 

 

 A.  B.  C.  D.   
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10.  A particle moving along the path defined by  for  has maximum speed at 

what value of t ? 
 

 A.  B. 2.03 C. 3.64 D.  

     
     

 
 
 
 
 
 
 
 
11.  A roof on a barn has a cross section as the parabola 

where x is measured in feet and length 100 ft. as shown in the figure to 
the right. What is the area of the roof? 

 
 A. 40,122 ft2 B. 80,244 ft2 
 C. 84,244 ft2 D. 88,244 ft2 

 
 
 
 

 
 
 
 

 
 
12.  Find a continuous function f such that the area under the graph of f from 0 to t is  for all values of t.  
 

 A.  B.  C.  D.   

 
  

r t( ) = t sin t, t sin t 0 ≤ t ≤ 3π
2

π
2

3π
2

f x( ) = 400− x2
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2
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2
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13.  The Maclaurin series for  is given by  Find . 

 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-I-II B. IV-III-II-I C. III-IV-I-II D. II-III-IV-I 
 

 
 
 
 
 
 

 
15.  Over a period of 8 AM to 12 PM, the water in a canal travels at different 

speeds. The velocity of the water is given by , measured in miles per 
hour and shown by the solid curve in the figure in the right, where t is the 
number of hours after 8 AM. The water’s acceleration is given by  and 
is shown by the dashed curve. Arrange the numerical values of the 
following from largest to smallest. 

 
      I.   The average acceleration of the water over the 4 hours. 
      II.      
         III.  
 
 A. I, II, III B. I, III, II C. III, II, I D. III, I, II  
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