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1. What is the average value of y for the part of the curve y = 3z — z2 , which is the first quadrant?
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If the function f given by f (x) = x> has an average value of 9 on the closed interval [0, k], then k =

w
N | =
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3. The average (mean) value of+y/Z over the interval 0 < z < 2 is
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4. The average value of 1/x on the closed interval [1,3] is
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1
Forall x> 1, if f(z) = / ?dt, then f(x) =
t

@

Inx -1

In x

O © ©

x
Let g be a function with first derivative given by ¢ (z) = / e dt. Which of the following must be
0

trueontheinterval 0 < 2 <2 ?
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@ g is increasing, and the graph of g is concave up.
g is increasing, and the graph of g is concave down.
@ g is decreasing, and the graph of g is concave up.
@ g is decreasing, and the graph of g is concave down.

@ g is decreasing, and the graph of g has a point of inflectionon 0 < = < 2.
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Graph of f
The graph of the function f shown in the figure above has horizontal tangents at x = 3 and x = 6. If
2z
g(z) = f (t) dt, what is the value of ¢’ (3)?
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10. A

Graph of f

T
The graph of a differentiable function f is shown above. If h (z) =/ f (t) dt, which of the
0

following is true?

@ h(6) < I’ (6) < h” (6)
h (6) < B" (6) < I (6)
@ K (6) < h (6) < h" (6)
@ K" (6) < h (6) < I (6)

@ K" (6) < k' (6) < h (6)
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Graph of f

The figure above shows the graph of f. If f (z) = / g (t) dt, which of the following could be the
2
graphofy =g () ?

Y
A

X
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12. / |z — 3|dz =
1
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If : f(z)dz = 4and/

10

3
f(z)dz =7, then / f(z)de =
1

14 2 forz <3

. . . . ) =
The function fis defined by f (z) {z —1 forz>3.

5
What is the value of/ f(z) dz ?
1
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1
z+1 forz <0
. - d —
Given f(x) {COM fors >0 [ f(z)dz
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16. b
If fis a linear function and 0<a<b, then/ ' (z)dz =

a
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17.

o
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Graph of f

r
The graph of the piecewise linear function f is shown in the figure above. If g (z) = / f(t) dt,
2

which of the following values is greatest?

() of -3)
(®) o -2)
(©) 9(0)
(® o(1)
(®) o(2)
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18. .

The graph of y=f(x) is shown in the figure above. If A, and A, are positive numbers that represent
the areas of the shaded regions, then in terms of A, and A,,

/_i f(z)dz — 2/_? f(z)dz =
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The graph of a piecewise-linear function f, for —1 < z < 4, is shown above. What is the value of

4
[ fe)dar
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20. | [ (2kx - x*)dx = 18 , then k =
() -9
-3
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* /1 Va(z +1)dz =
0
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25. k
What are all values of k for which /-’Bzdw =07
-3
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The graph of f’, the derivative of £, is the line shown in the figure above. If f(0) = 5, then f(1) =

() o
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csc’z + ¢
2

@ cos“z+ ¢
3
sect ™

@ 5 T¢

@ 2sec’ztanz + ¢

28. If the second derivative of fis given by f”’ (x) = 2z — cosz, which of the following could be f(x)?

(&) 2 +cosz—z+1
Z —cosz—z+1
(©) 2*+cosz — z + 1
(p) 2* - sinz +1

(E) 2* +sinz +1
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The function fis continuous on the closed interval [ 2,13 ] and has values as shown in the table
above. Using the intervals [ 2,3],[ 3,5], [ 5,8 ], and[ 8,13 ] what is the approximation of

13

f (z) dz obtained from a left Riemann sum?

2

@6
(B) 14

Copyright © 2017. The College Board. These materials are part of a College Board program. Use or distribution of these materials online or in print

beyond your school’s participation in the program is prohibited.

Page 19 of 34

©



AP Calculus AB Test Booklet

Integrals 1 Test Review

31.
t (hours) 4 7 12 15

R(1)

, 6.5 6.2 39 5.6
(liters/hour)

A tank contains 50 liters of oil at time ¢ = 4 hours. Oil is being pumped into the tank at a rate R (),
where R (t) is measured in liters per hour, and t is measured in hours. Selected values of R (t) are
given in the table above. Using a right Riemann sum with three subintervals and data from the
table, what is the approximation of the number of liters of oil that are in the tank at time ¢ = 15
hours?

32.
x 215 (1014

flx) |12 | 28 |34 | 30

The function fis continuous on the closed interval [2,14] and has values as shown in the table
14
above. Using the subintervals [2,5], [5,10], and [10,14], what is the approximation of [ (z) dz
2
found by using a right Riemann sum?
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(») 296
312
(©) 343
(o) 374
(e) 390

7 (z)

4
If the average value of a continuous function fon the interval [-2, 4 ] is 12, what is / Tda:?
-2

3
2

OOMIOMNO,

72

34. Let f be a differentiable function such that f (0) = —5 and f’ (z) < 3 for all x. Of the following,
which is not a possible value for f(2)?
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_43
Which of the following is an equation for the line tangent to the graph of ¥y = 3 — / e " dt at the
-1

35.

point where x = -1 ?

(&) v-3=-3e(x+1)
(®) y-3=-elx+1)
(©) y-3=0

C)y-3=4mu+n
@ y-3=3ex+1)

T2 —6t

-1 24T

6.
Let g be the function defined by g(x) = dt. On which of the following intervals is g

decreasing?
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@ < 2and0<z<3

z< —2andz >3

@ —2<z<0andz >3

@ —2<z<3
@ z< -1

37. A

Graph of f

The graph of the function fin the figure above consists of four line segments. Let g be the function

x

defined by g (x) =/ f (t) dt. Which of the following is an equation of the line tangent to the
0

graphofgatz =57
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(A y+i=z-5
y—2=z-5
(©) y-2=-1(z-5)
(® y+2=2-5
(e) y+2=-1(z-5)

38.

(2,95)

(4, -3)

Graph of f

4
The graph of fis shown above for 0 < < 4. What is the value of/ f(z) dz?
0
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39.

i

2! (1,2)

Graph of f

The graph of the function f consists of two line segments, as shown in the figure above. The value

of/3|f(a:)|dmis
0
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Graph of f”’

The graph of f’, the derivative of f, is shown in the figure above. If f (0) = 20, which of the
following could be the value of f (5) ?
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2 0l 1 2
Graph of g’

The graph of g’ , the first derivative of the function g, consists of a semicircle of radius 2 and two
line segments, as shown in the figure above. If g(0) = 1 whatis g(3) ?
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1
/(8:1:3 - 3w2) dz =
-2

-561

® ©

81

© ©

(-5, 2) (3, 2)

Graph of f’

The graph of f, the derivative of a function f, consists of two line segments and a semicircle, as
shown in the figure above. If f (2) =1, then f (—5) =
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46. T 0 2 4

6
Ff)| —22 | -6 | 2 | 2
Ff@| 10| 6 | 2 | -2

Selected values of the twice-differentiable function f and its derivative f’ are given in the table

6
above. What is the value of/ f (z)dz ?
0

@ 12
12
© 24
®) 3
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47. y
A

Graph of f

The graph of the function f on the interval —4 < = < 7 consists of three line segments and two

7

semicircles, as shown in the figure above. What is the value of/ f(z)dz?
-4

g

3 11
PRy

®

5 7
2™t 3

5 15
Py

©® ©

48 3 -1 10
) If/ (29 (z) +4) dz = 22 and / g (z) dz = 12, then / g(z) dz =
-1 10 3
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49.
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The function f is continuous on the closed interval [0, 6] and has values as shown in the table

6
above. Using the intervals [0,2], [2,4], and [4,6], what is the approximation of / f(z)dz obtained
0

from a midpoint Riemann sum?

O
(8) 3

50. The average value of a function f over the interval [—1,2] is —4, and the average value of f over
the interval [2, 7] is 8. What is the average value of f over the interval [—1,7] ?
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51 et f be the function given by f (z) = / (—t* +2t + 3) dt. On what intervals is f increasing?
10

@ (_007 1]
[-1,3]
(©) [1,0)

(®) (~o0,~1] and [3,00)

7
52. Which of the following is a left Riemann sum approximation of / (4lnz + 2) dz with n
1

subintervals of equal length?
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8
" Which of the following is a left Riemann sum approximation of / cos (a:2) dz with 1 subintervals
2

of equal length?
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