
Calc AB Ch 4 Test Practice Name: Block: Seat:

Chapter 4 skills Check List:

1 ...... Def of Antiderivative (p. 248)

2 ...... “+C” (p. 248)

3 ...... Basic Integration Rules (p 250)

a.

∫
0 dx = C

b.

∫
k dx = kx+ C

c.

∫
k · f(x) dx = k

∫
f(x) dx

d.

∫
f(x)± g(x) dx =

∫
f(x) dx±

∫
g(x) dx

e. for n ̸= −1 :

∫
xn dx =

xn+1

n+ 1
+ C

f. for n = −1 :

∫
x−1 dx =∫

1

x
dx = lnx+ C

g.

∫
cosx dx = sinx+ C

h.

∫
sin dx = − cosx+ C

i.

∫
sec2 x dx = tanx+ C

j.

∫
secx tanx dx = secx+ C

k.

∫
csc2 x dx = − cotx+ C

l.

∫
cscx cotx dx = − cscx+ C

m.

∫
ex dx = ex + C

4 ...... If c is a constant

n∑
i=1

c = cn (p. 259)

5 ......

n∑
i=1

i =
n(n+ 1)

2
(p. 259)

6 ......

∫ b

a

f(x) dx ≈
n∑

i=1

f

(
a+ (i− 1)

(
b− a

2

))
·
(
b− a

2

)
(p. 259)

7 ...... Limit Def of an Integral (p 272):∫ b

a

f(x) dx = lim
∥∆∥→0

n∑
i=1

f(ci) ·∆x

8 ...... Definite Integral as a signed Area of a curve (p.
273)

9 ...... Properties of integrals (p 275-276)

a.

∫ a

a

f(x) dx = 0

b.

∫ a

b

f(x) dx = −
∫ b

a

f(x) dx

c.

∫ b

a

f(x) dx =

∫ c

a

f(x) dx+

∫ b

c

f(x) dx

d. If f(x) ≤ g(x) for all x in [a, b], then

∫ b

a

f(x) dx ≤∫ b

a

g(x) dx

10 ...... Riemann sums:

a. Left Riemann Sum

b. Right Riemann Sum

c. Midpoint Riemann Sum

d. Trapezoid Riemann Sum

A =
fa + fb

2
·∆x

11 ...... Fundamental Theorem of Calculus (FTC)∫ b

a

f(x) dx = F (b)− F (a) (Section 4.4)

12 ...... MVT for integrals (p 284)∫ b

a

f(x) dx = f(c)(b− a)

13 ...... Average Value of a Function over an Interval avg val =

f(c) =
1

b− a

∫ b

a

f(x) dx

14 ...... Second FTC (p 288) If u = x or u = g(x)
d

dx

(∫ u

a

f(t)dt

)
= f(x)u′

15 ...... u-substitution (Section 4.5)
(The chain rule in reverse!)∫

f(g(x))g′(x) dx =

∫
f(u) du∫ b

a

f(g(x))g′(x) dx =

∫ g(b)

g(a)

f(u) du

Delta Math Check List:

1 ...... 5 Labs (2-7 to 2-12)

2 ...... 4 HW Quizzes (2-11 to 2-14)

Khan Academy Check List:

1 ...... Unit: Integration and Accumulation of Change
(3000 Possible Mastery Points)

Always review your Notes and Examples (see top-
ics if you lost your notes), Quizzes, and old home-
work problems. There is a separate pdf with Mul-
tiple choice practice as well.
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1. Evaluate each indefinite integral

(a)

∫
−9x2 + 10 dx

(b)

∫
15

x4
+

8

x5
dx

(c)

∫
−5

3
√
x2

3
dx

(d)

∫
x4 + 1

3x2
dx

(e)

∫
x2 + x+ 1√

x
dx

(f)

∫
2x

√
1− x2 dx

(g)

∫
x
√
1− x dx

(h)

∫
sec2 x dx

(i)

∫
sin3 x cosx dx
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2. Evaluate each definite integral

(a)

∫ π/2

0

cosx dx

(b)

∫ π/4

0

sec2 x dx

(c)

∫ 3

1

3x+ 4 dx

3. Let f(x) = x2. Use the limit definition of the definite integral to express

∫ 9

5

f(x) dx (no need to evaluate it)

(a) If the base of the rectangle ∆x =
b− a

n
, then here ∆x is:

(b) If ci = a+ i(∆x), then here ci is:

(c) So the height of the rectangle f(ci) is:

(d) Using sigma notation, the integral expressed as a limit is:

4. The graph of f(x) below is made up of line segments and semi-circles as shown.

(a)

∫ 10

−11

f(x) dx =

(b)

∫ 0

10

f(x) dx =

(c)

∫ −9

−2

f(x) dx =

(d)

∫ 3

3

f(x) dx =

(e)

∫ 10

3

f(x) dx =
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5. Suppose the f and h are continuous functions and that

∫ 9

1

f(x) dx = −1,

∫ 9

7

f(x) dx = 5, and

∫ 9

7

h(x) dx = 4

(a)

∫ 9

1

−2f(x) dx =

(b)

∫ 7

9

h(x)− f(x) dx =

6. If g(1) = 0 and
dg

dx
= 3x2

√
x3 + 8 then g(x) =

7. (4 points) Let F (x) =

∫ x2

0

cos t2 dt. Use the second fundamental theorem of calculus to find F ′(x).

8. What is the average value of f(x) = x2 over the following intervals:

(a) [−20, 20]

(b) [0, 3]

(c) [−1, 2]

9. If the average value of g(x) on the interval 3 ≤ x ≤ k is 120, then

∫ k

3

g(x) dx =
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10. The function f is continuous on the closed interval [0, 6] where x is measured in hours and f(x) is measured in
pounds. Selected values of f(x) are shown in the table below.

x (hours) 0 2 4 6
f(x) (pounds) 4 k 8 12

The trapezoidal approximation for

∫ 6

0

f(x) dx found with three subintervals of equal length is 52.

(a) Using this approximation, estimate the average value of f between x = 0 and x = 6.
Hint: remember the units

(b) What is the value of k?

(c) If f ′′(x) < 0 for all x in [0, 6], would this be an overestimate or an underestimate?

11. (Calculator Active) A hot cup of coffee is taken into a classroom and set on a desk to cool. When t = 0, the
temperature of the coffee is 113◦F. The rate at which the temperature of the coffee is dropping is modeled by a
differentiable monotonic function R(t) for 0 ≤ t ≤ 8, where R(t) is measured in degrees Fahrenheit per minute
and t is measured in minutes. Values of R(t) at selected times are shown below

t (minutes) 0 3 5 8
R(t) in (◦F/minute) 5.5 2.7 1.6 0.8

(a) Estimate the temperature of the coffee at t = 8 minutes by using a left Riemann sum with three subintervals
and values from the table. Show the computations that lead to your answer. Justify why you think the
actual temperature of the coffee is hotter or cooler than this estimate.

(b) Estimate the temperature of the coffee at t = 8 minutes by using a right Riemann sum with three subintervals
and values from the table. Show the computations that lead to your answer. Justify why you think the
actual temperature of the coffee is hotter or cooler than this estimate.

(c) Estimate the temperature of the coffee at t = 8 minutes by using a trapezoidal Riemann sum with three
subintervals and values from the table. Show the computations that lead to your answer. Justify why you
think the actual temperature of the coffee is hotter or cooler than this estimate.
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12. (Calculator Active: Always show the “math” you used, and the calculator’s answer accurate to 3 decimal places.

Avoid approximation before the last step.) Let f(x) = 5 lnx. Approximate

∫ 5

1

f(x) dx using the following

methods:

(a) Find the left Riemann sum using four subintervals of equal length.

(b) Find the right Riemann sum using four subintervals of equal length.

(c) Find the trapezoidal Riemann sum using four subintervals of equal length.

(d) Find the midpoint Riemann sum using four subintervals of equal length.

13. (Calculator Active) A tank contains 10 gallons of water. Water is added at a rate of 4 gallons per minute, but
leaks at a rate of

√
t gallons per minute for time t ≥ 0.

(a) How much is in the tank after 30 minutes?

(b) How long will it take to be down to 10 gallons again?

(c) How long will it take for the tank to be empty?

14. If F (x) = 3
√
x+ 3 and f(x) = F ′(x), then

∫ 61

5

f(x) dx =

(Hint: use FTC1)

15. Let F (x) =

∫ x3

0

sin t2 dt. Use the second fundamental theorem of calculus to find F ′(x)

16. Evaluate
d

dx

∫ 4x5

1

(t2 + t)5 dt
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17. A particle moves along a horizontal line so that its position at any time t ≥ 0 is given by s(t) = 2t3−7t2+4t+5,
where s is measured in meters and t in seconds.

(a) (No Calc) Find the velocity function v(t).

(b) (No Calc) When is the particle at rest? Justify your answer

(c) (No Calc) When is the particle moving to the left? Justify your answer.

(d) (Calculator Active) If the particle starts at 1 at time t = 0, where will it be at time t = 2.4?
Show the “math” that you used, as well as the calculator result to 3 decimal places with units

(e) (Calculator Active) Find the total distance traveled by the particle between t = 1 and t = 2.4
Show the “math” that you used, as well as the calculator result to 3 decimal places with units

(f) (Calculator Active) What was the average speed of the particle between t = 1 to t = 2

St. Francis High School AP Calculus AB



Page 8 of 10 November 28, 2021

18. Without evaluating the integral, show how to use u substitution to express the indefinite integral

∫
6t

2t2 + 5
dx

in terms of u.

19. Without evaluating the integral, show how to use u substitution to express the indefinite integral

∫
2x

(4x+ 5)3
dx

in terms of u.

20. Without evaluating the integral, show how to use u substitution to express the definite integral

∫ e

1

lnx

x
dx in

terms of u.

21.

∫ 5

1

(2x+ 1)(x2 + x)3 dx

22.

∫
8x√
x2 + 7

dx
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23. Let g(x) =

∫ x

−1

f(t) dt, where f(t) is the function graphed below on the interval [−1, 3].

-

6

−1

−1

1 2 3

1

Answer the following questions about the function g.

(a) (3 points)

i. g(−1) =

ii. g(0) =

iii. g(1) =

(b) (3 points) On what interval is g increasing? Justify your answer.

(c) (3 points) Does g have any relative extrema? If so, for what value(s) of x? Justify your answer.

(d) (3 points) Does g have any points of inflection? If so, for what value(s) of x? Justify your answer.

24. Let f(x) =

∫ x

−2

(t3 − 27t) dt. Determine all intervals on which f is concave down.
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25. Evaluate

∫ 1

−1

3(3x+ 1)2 dx

Hint: Use u substitution

26. The regions A, B, and C in the figure below are bounded by the graph of the function f and the x-axis. The
area of region A is 4, the area of region B is 19, and the area of region C is 21. What is the average value of f
on the interval [−7, 8]?

27. A particle moves along the x-axis with velocity given by v(t) = 4π sin(2πt) for time t ≥ 0. If the particle is at
position x = −3 at time t = 2

3
, what is the position of the particle at time t = 1

6
?

28. Let g′(x) = f(x) with g(2) = a, g(3) = b, g(14) = c, and g(15) = d.

Express the value of

∫ −2

−4

xf(x2 − 2) dx in terms of a, b, c, and/or d.

St. Francis High School AP Calculus AB


