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

 
 
1.   If f and g are the functions whose graphs are shown and .  

Find . 
 
 A. 1 B. –1  

 C.  D.  

 
 

 
 
 
 
 
 
2.  The formula of the linear approximation for  at x = 8 is: 
 

 A.  B.  C.  D.  

 
 
 
 
 
 
 
 
 

3.   

 

 A.  B.  

 C.  D.  

 
 
  

h x( ) = x2 − f x( )g x( )
′h 1( )

3
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1
2
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y = x −8
12

y = x + 4
6

y = x +16
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+ 2
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2x∫  dx =

8
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2
+C
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2
+C
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4.   If , where a and b are constants, find the value of a that makes f differentiable. 

 A.  B. 4 C. –4 D.  

 
 
 
 
 
 
 

 
 
 
5.  If . 
 

 A.  B.  C.  D.  

 
 

 
 
 
 
 
 
 
 
 
6.  Two particles, m and n, are moving along a straight line for 0 ≤ t ≤ 4 

with speeds as shown by the two graphs in the figure to the right.  
What is the largest possible difference of velocities between the two 
particles at any time t? 

 
 A. 6 B. 7  
 C. 10 D. 11 
 
 

 
 
  
 
 
  

f x( ) =
ax3 + x2 − 4, x < 2

b x − 3( )2 + 4x, x ≥ 2
⎧
⎨
⎪

⎩⎪
4
7

−24
7

f x( ) = ln sin x3 ,  find ′f x( )

1
3
tan x 1

3
cot x 1

3
csc x cos x

sin x( )1 3
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7.   Oscar and Felix need to approximate the shaded area under the curve 
 from x = 0 to x = 25, the shaded region in the figure to the 

right. Oscar uses 5 vertical rectangles while Felix uses 5 horizontal 
rectangles, both using the given points. If they both decide to use 
Riemann sums that over-approximate the area, what is the difference 
between their calculations? 

 
 A. 0                                B. 1                     C. 9         D. 25 
 
 
 
 
 
 
 

 
 
8.  The shaded region in the figure to the right is the area enclosed by the 

graph of  and the line tangent to f at x = 2. If the 
two function intersect at x = –1, find this area. 

 

 A.  B. 

  

 C.  D.  

 
 
 
 
 
 
 
 

9.  For the equation  where a is constant, find . 

 

 A.  B.   C.  D.   

 
  

y = x

f x( ) = x3 − 3x2 + 3x + 2

13
2

27
4

29
4

35
4

xcos y + ycos x = a
dy
dx

−xsin y
sin x

cos y − xsin y
sin x

− sin x
sin y

ysin x − cos y
cos x − xsin y

(1, 1)

(4, 2)

(9,3)

(16,4)

(25,5)

y = x
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10.   The function f is differentiable and non-linear for –5 ≤ x ≤ 5, and  and . For some k 

where –5 < k < 5, which of the following must be true? 
 

  I.  II.  III.  

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

 
 
 
 
 
 
 
 
 

11.  Find  

 

 A. –1 B. 1 C.  D.   

 
 

 
 
 
 
 
 
 
 
 
12.  If a particle moves along a straight line with velocity , find the average acceleration of the 

particle from  to . 

 

 A.  B.  C. 2 D.  

 
 

 
 
 
 

f −5( ) = 1
2

f 5( ) = − 1
2

f k( ) = 0 ′f k( ) = 0 ′f k( ) = − 1
10

lim
x→0

sinmx
cosnx − sinnx −1

−m
n

m
n

v t( ) = t sin t( )2

t = π
2

t = 3π
2

π 2
π

2π
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13.  The graph of a twice-differentiable function f is shown in the figure to 
the right. Arrange these expressions from largest to smallest. 

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

 
 

 
 
 
 
 
 

 
14.  If find k. 
 
 A.  B.  C. 2 D. –2 

 
 
 
 
 
 
 
 
 
 

 
15. The graph of  to the right.  Which of the following is true? 
 

 I.        II.     

III.  

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

 
  

f −2( )+ f 2( ) ′f −2( )+ ′f 2( ) ′′f −2( )− ′′f 2( )

′f t( ) = ke−kt 2,  f 0( ) = 2 and f 2( ) = 0,

ln2 − ln2

f x( )

f x( )dx =
−6

−2

∫ f x( )dx
2

6

∫ f x( )dx =
−2

2

∫ f x( )dx
6

2

∫
f x( )dx =

0

1

∫ f x( )dx
−2

−1

∫ + f x( )
1

2

∫  dx

f x( )
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16.  A particle moves along the x-axis with acceleration . If the particle has velocity 12e 
at , describe the motion of the particle at  

 
 A. moving right, speeding up B. moving right, slowing down 
 C. moving left, speeding up D. moving left, slowing down  
 

 
 
 
 
 

 
17.  The function f is differentiable for all real numbers. The table to the right gives values 

of the function and its derivatives at x = 5 and x = –2. If  is the inverse function 
of  f, find the equation of the tangent line to the graph of  at x = 5.  

 

 A.  B.    

 C.  D.   

 
 

 
 
 
 

 
18.  If , from which graph of  can you conclude that there is an inflection point at x = 0? 
 

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

 
  

a t( ) = − 12sin tecos t +1( )
t = 0 t = π .

f −1

y = f −1 x( )

y + 2 = 1
3
x − 5( ) y + 2 = −1

4
x − 5( )

y − 5 = 1
3
x + 2( ) y − 5 = −1

4
x + 2( )

f 0( ) = 0 ′f x( )
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19.  Charles works out with free weights and does curls for 3 
minutes. His rate R of curls per minute is given at selected 
times in the table to the right. Which of the following must be 
a true statement? 

 
 I.   After 1 minute, his rate of curls per minute is constantly decreasing over the next two minutes. 
 II.  At t = 0.75, the instantaneous rate of change of R is approximately measured to be 10 curls/minute. 
 III.  Between minutes 1 and 2, R is changing faster than it is between minutes 2 and 3. 
 
 A. I only B. II only C.  III only D. II and III only  
 

 
 
 
 
 
 

 

20.  If , find . 

 

 A.   B.     

 C.    D.  

 
 
 
 
 

 
 
21. If  f  is the function shown in the figure to the right and  with x ≥ 0, 

for which values of x is ? 
 
 I.  x = 0 II.    III.   
 
 
 A. I and II only B. I and III only C. II and III only D. I, II, and III 
 

 

f x( ) = 1+ sin x
1+ cos x

′f x( )

cos x + cos2 x − sin x − sin2 x

1+ cos x( )2
−sin x − cos x −1

1+ cos x + sin x

1+ cos x( )2
1+ cos x
1− sin x

g x( ) = f x2( )
′g x( ) = 0

x = 2 x = 2
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22.  A particle moves along the curve  so that its x-coordinate increases 
at the rate of 0.25 units per second as shown by the figure to the right. 

How fast does the area of triangle ABC change in when x = 2? 

 
 A.  B.   

 C.  D.   

 
 
 
 
 
 
 
 
23.  If , at what points does this curve have a horizontal tangent? 
 

I.     II.   III. (0, 0) 

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

 
 
 
 
 
 
 
 
 
 
24. The shaded region in the figure to the right is the base of a solid. The cross 

section of the solid at any value x units from the origin is a rectangle whose 
height is . Find the expression representing the volume of the solid. 

 A.  B.   

 C.  D.  

 
 

 
 
  

y = xex

units2

sec

4e2 2e2

e2 e2

2

y2 = 6x3 +18x2

−2,2 6( ) 2,−2 6( )

f x( )

6 − 2x( ) f x( )dx
−3

3

∫ x 6 − 2x( ) f x( )dx
−3

3

∫
4 3− x( ) f x( )dx
0

3

∫ 2 x 6 − 2x( ) f x( )dx
0

3

∫
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25. Match the differential equation with its corresponding slope field. 
 

                   I.         II.    III.  

             Graph P                              Graph Q              Graph R 

                                                           
 

 A.   B.  C.  D.   

 
 
 

26.   

 A.                 B.                     C.  D.   

 
 
 
 
 
 
 
 
 
27.  The functions f and g are differentiable for all real numbers. The table to 

the right gives the values of the functions and their first derivatives at 

selected values of x. Let h be the function given by . 

Find the value of .  
 
 A. –8 B. 8 C. 2 D. –2  
  

dy
dx

= y2

x
dy
dx

= −x2y dy
dx

= x2

y

  I = R
 II = Q
III = P

  I = P
 II = Q
III = R

  I = P
 II = R
III = Q

  I = Q
 II = R
III = P

2x 5− 2x2( )−1 2∫ dx =

− 5− 2x2

4
+C − 5− 2x2

2
+C − 5− 2x2 +C −2 5− 2x2 +C

h x( ) = f t( )dt
−1

g − x( )

∫
′h 1( )
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28.  The growth rate of population P is inversely proportional to  where the constant of proportionality is 
positive.  Which of the shaded regions below describe when the population is increasing? 

 

 A.              B.      C.               D.   
 
 
 
 
 
 
 
 
 
29.  The graph of , the derivative of f, is shown in the figure to the 

right. If , then   
 
 A. –14                         B. 5 C. 6             D. 10 
 
 
 
 
 
 
 
 
 
 

 
30.  Find the equation of the tangent line to  at x = 0. 
 

 A.   B.  

 C.  D.  

 
 

 
  

P − t

′f x( )
f −2( ) = −4 f 4( ) =

f x( ) = cos−1 sin−1 x( )

y = π
2
x −1( ) y = π

2
x +1( )

y = −x y = π
2
− x
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AB Calculus – Section I - Multiple Choice – Part B  
 15 Questions – 30 Minutes – Calculator Allowed 

 

1.  A particle moves along a horizontal line with velocity function given by .   For t = 1, t = 2, 

and t = 3, at which times is the particle speeding up? 
 
 A. t = 1 only B.  t = 2 only C. t = 3 only D. t =2 and 3 only 
 
     
 
 
 
 
 
 
2. Five minutes (t = –5) before it opens, a doctor’s office begins taking calls for 

appointments, promising it will respond in the order that they were called in, 
starting at the time the office opens, t = 0. The number of people calling in at time 
t is shown by the dots on the graph to the right. This function is modeled by 

. Which of the following statements are 

true?  
 

 I.   25 people call in at the moment the office is open. 
 II.  The average rate of calls is 5 calls per minute. 
 III.  Approximately 89 people have called in over the 5-minute period? 

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

3.  represents the rate that a dentist’s mouth suction device is removing liquid from a 

mouth, measured in milliliters/second. In milliliters/sec2, how fast is this rate changing at t = 20 seconds? 
 
 A. 0.783 B. 0.010 C. 0.062 D. 0.756 

 
  

v t( ) = cos ln t2( )( )

C t( ) = 1
2
t3 + 5t2 +10t + 50( ), −5 ≤ t ≤ 0

r t( ) = t
25

⎛
⎝⎜

⎞
⎠⎟
sin t

15
⎛
⎝⎜

⎞
⎠⎟

2

Time (minutes)

C
al

ls
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4.  A carpenter is putting wood down on a dance floor in the approximate shape of a 
regular decagon (10-sided figure) He uses 2-foot planks of wood but must use a 
one-foot wide plank on the right to complete the decagon as shown in the figure to 
the right. He uses trapezoidal planks using the sides, measured in feet, shown in the 

figure. If the area of a regular decagon is  where s is the side of 

the decagon, what is the error in square feet between the trapezoidal area 
calculation and the formula calculation. 

 
 A. 15.1 B. 20.6 C. 23.0 D. 29.2 
 
 
 
 
 
 
 
 
5.  If k is a positive integer, is also a positive integer. If the region bounded by , the x-axis, and the 

two vertical lines representing the square of two consecutive positive integers (in terms of k), what is the 
volume if that region is rotated about the x-axis? 

 

 A.  B.  

 C.  D.  

 
 
 
 
 
 
 
 
 
6.  A can of soda at room temperature  is placed into a freezer which is kept at .  The can’s rate 

of cooling is proportional to the difference between its current temperature and the freezer’s temperature. In 
an hour, the soda has cooled to . How much longer will it take the soda to freeze ? 

 
 A. 1.68 hours B. 2.68 hours C. 1.83 hours D. 2.83 hours 
  

A = 5
2
s2 5+ 2 5

k2 f x( ) = x

π
2

k +1( )2 − k2⎡⎣ ⎤⎦
π
2

k +1( )4 − k 4⎡⎣ ⎤⎦
π
2

k2 +1( )2 − k2⎡
⎣

⎤
⎦

π
2

k2 +1( )4 − k 4⎡
⎣

⎤
⎦

75°F( ) –5°F( )

55°F( ) 32°F( )

4 10 10 7 411 12

2 2 2 2 2 1
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7.  Warren owns X shares of stock W worth $5.00 a share, while Mike owns X shares of stock M, also worth 
$5.00 a share. In a month, the value of Warren’s stock increases by 10% continuously while the value of 
Mike’s stock decreases by 10% continuously. At the end of the month, which statement is correct about the 
amount of money Warren makes and the amount of money Mike loses? 

 
 A. Warren makes the same amount of money that Mike loses. 
 B. Warren makes more money than Mike loses. 
 C. Warren makes less money than Mike loses. 
 D. Determining whether Warren makes more money than Mike loses is dependent on X. 
 
 
 
 
 
 
8.  The graph of the velocity of a particle moving along the y-axis is 

shown in the figure on the right. At t = 0, the particle is at y = –2. 
Find the average speed of the particle over the first 8 seconds. 

 
 A. 0.63 m/sec B. 1.438 m/sec  
           C. 0.125 m/sec D. 1.188 m/sec 
 
 
 
 
 
 
 
 
 
9.  Over a 10-minute period in a busy bank, several tellers become unavailable and the line of customers 

becomes longer.  The number of people in line at various times during that period is given by the table 
below. Over what time period is the average rate of change of people in line the greatest? 

 

 

 
 A. [0, 1 min 30 sec]  B. [1 min 30 sec, 3 min]  
 C. [4 min, 6 min 30 sec] D. [3 min, 10 min] 
  

time 0 1 min,30 sec 3 min 4 min 6 min, 30 sec 10 min

P people( ) 12 15 17 19 25 32
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10.  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.  

 
 
 
 
 

 
 
11.  One of the roots of  is x = –4. Find the value of c that satisfies Rolle’s Theorem.  
 

I.  x = –2  II.  x = –1  III. x = 2 
 
 A. I only B. II only C. III only D. I and III only  
 

 
 
 
 
 
 
 

 
12.  The graphs of  are shown in the figure to the right on 

the interval [0, 3]. Find the area of the shaded region. 
 
 A.  0.236 B. 0.264 
 C.  0.422 D. 1.253 
 
 
 
  

θ θ 30° θ

1.24°
sec

1.65°
sec

2.87°
sec

3°
sec

f x( ) = x3 −12x +16

y = cos x  and y = e− x

30 ft 30 ft 30 ft

! ! !

g g g
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13. A thunderstorm hits Miami. The rate of rainfall is given by the function  and is shown by the table 

below at various values of t where t is given in minutes and  is given in inches per hour. Find the 
average amount of rain that fell over the 30-minute period in inches per hour as calculated by a trapezoidal 
rule using = 5 minutes. 

 
t (minutes) 0 5 10 15 20 25 30 

 (inches per hour) 0.05 0.12 0.18 0.30 0.35 0.20 0.08 
 

 A.   B.  C.  D.  

 
 
 
 
 
 
 
14.  In a supermarket, the refrigerated shelves contain 60 gallons of milk when the store is opened in the 

morning. Over the next 6 hours, the shelves are restocked and shoppers also take milk from the shelves and 
put it in their shopping carts. Over that period of time, the rate of change of the amount of milk on the 
shelves is given by , where t is measured in hours and  is measured in 
gallons of milk per hour. Which of the following gives the change in gallons of milk on the shelves when 
the amount of milk on the shelves is increasing? 

 

 A.  B.  C.  D.  

 
 
 
 
 
 
15.  A particle moves along the y-axis with velocity , t measured in 

seconds, on the time interval 0 ≤ t ≤ 9, as shown in the figure to the 
right.  How many seconds pass between the particle reaching its high 
point and reaching its low point? 

 
 A. 9 seconds B. 8 seconds  
 C. 6 seconds D. 3 seconds 

 

R t( )
R t( )

Δt

R t( )

0.051 inches
hour

0.203 inches
hour

0.405 inches
hour

0.514 inches
hour

r t( ) = −40 + 6t + 8t2 −1.5t3 r t( )

r t( )dt
0

3.898

∫ 60 − r t( )dt
0

3.898

∫ r t( )dt
2.413

5.090

∫ 60 + r t( )dt
2.413

5.090

∫

v t( )


