AP Calculus

Integration Review

Antiderivatives and Indefinite Integrals
dy

1. If o 3x*—1.andif y=—1 when x=1.then y =
AY

(A) ¥’ —x+1
(B) ¥’ —x-1
(C) x> +x-1

D) —x> +1
2. Which of the following is the antiderivative of f(x)=fanx ?

(A) secx+tanx+C

(B) cscx+cotx+C

(© ]11|c5c r| +C
(D) —lnjcosx|+C
3. A curve has a slope of —x+2 at each point (x,y) on the curve. Which of the following is an equation
for this curve if it passes through the point (2.1)?
A) 2 _2c-4
A) .
(B) 2x* +x-8
(©) Lo
S 2

(D) x* —2x+1
4. [ (P -2Wxdr=

5
(A) %.Tz\f/;—;x x+C
D 3

| 2

5 4
XX ——x x+C
3

(B)

i

2 /
(C) =&° x—éx x+C
7 3

5
(D) %.r3&—;_x-2&+ C
2



Free Response Questions

y=1@

_15/ o - X

5. The graph of f'. the derivative of f . is the line shown in the figure above. If f(3)=11.then f(-3)=

Riemann Sum and Area Approximation

1. Using a left Riemann sum with three subintervals [0.1]. [1.2]. and [2.3]. what is the approximation

of j; G-x)(x+1) dx?

(A) 7.5 B) 9 (C) 10 (D) 11.5

x 1] 3]5] 8|10

F | 71201623 17

2. The function f is continuous on the closed interval [1.10] and has values as shown in the table

above. Using a right Riemann sum with four subintervals [1.3]. [3.5]. [5.8]. [8.10] .what is the

approximation of J 110 f(x) dx?

(A) 96 (B) 116 (C) 13

2

(D) 159
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(A) E o X dx
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(B) 50)0 ¥~ dx
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4. Using a midpoint Riemann sum with three subintervals [0.1]. [1.2]. and [2.3]. what is the

. 3
approximation of j . V1+x? dx?

(A) 5.613 (B) 6.213 (C) 6.812 (D) 7.195

- : 1 1 2 3 30 | . . o
5. The expression —| ,|—+,/—+ +...+,/=— | 1s a Riemann sum approximation for
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(D) jol % dx
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6. The expression —| —+ +. .. +E 1s a Riemann sum approximation for

+
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(B) j; x dx
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(©) j . To dx

1 ¢1
(D) BJ‘O x dy



Definite Integrals and Area Under a Curve

1 j3 dv _
o NIy

(A) 2 (B) 2.5 (©) 3 D) 4

3

2. The area of the region in the first quadrant enclosed by the graph of f(x) =4x—x and the x-axis is

11
A) — B
()4 ®)

2 | =

(© 4 D) =

j; V25— dy=

257
A) =7
()8

(D) 257

5. Which of the following limits is equal to f X dx?

(A) lim Z (1+ —)

?14)30

n 3 -5
(B) lim > (1+—)*=
n— ) 7

n

(C) lim Z (1+—) —

H—)cc

(D) 111112(1+ ) =

H—)m

1313

6. Which of the following integrals is equal to lim Z( 1+ =

”—)CQ -” J?

(A) L =
(B) jj x> dx

© [ (1+x)? ax

©) [ 1+ dv



7. The closed interval [a.b] is partitioned into n equal subintervals. each of width Ax . by the numbers
n

where 0 <a=x5<x <---<x,, <x,=b.Whatis lim > — Ax?
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(©) 2(b —a)
(D) Vb —Ja
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8. If » 1s a positive integer, then lim — [—] - —} e —]
nse |\ n "’y \

} can be expressed as

11 11 1, let ]
(A)J‘O;d\f (B)on—zd\- (C)jox dx (D) Ejoaﬁ i

. e .20 2 4 2n
9. If » is a positive infeger, then lim = 4’— + \ﬁ +---+,|— | can be expressed as
n—x §r n 1 n

(A)j;\/@dx (B)jj\/}dx (C)j; Lo (D)I;%dx

X

&y

Free Response Questions

11.Let R be the region in the first quadrant bounded by the x-axis, the graph of x=ky* +1 (k>0). and
the linex=2.

(a) Write an integral expression for the area of the region R .
(b) If the area of the region R is 2. what is the value of & ?

(c) Show that for all k > 0. the line tangent to the graph of x = ky” +1 at the point (2. \[}I ) passes through

the origin.



(-3.2)

(-5.-2)

12. The graph of y = f(x) consists of four line segments and a semicircle as shown in the figure above.
Evaluate each definite integral by using geometric formulas.

@ [Zrwds O f@a © [ fwd @[ | dr

Properties of Definite Integrals

LI [ f(x) dx=2a-5b. then [ [f(x)-2 ]dx=

(A) -7b (B) —3b (C) 4a—7Tb D) 4a-3b

2. If jff(x) dv :1—25 and J; f(x)dx=5.then J? f(x)dy=

@) 2 B
Fy E )

[N Ns]

19 25
(© = D) =

3.0 [0 /() dv=10 and [° f(x)dv=3.then [ f(4-x) dv=

(A) 3 (B) 6 ©) 7 (D) 10



4. The graph of y = f(x) is shown in the figure above. If 4 and B are positive numbers that represent the

areas of the shaded regions, what is the value of j _33 f(x)de-2 j i f(x)dx.interms of 4 and B ?

(A) —4-B (B) A+ B (C) A-2B (D) A-B

Free Response Questions

3 A
5. Let f and g be a continuous function on the interval [1. 5] . Given jl f(x)dy=-3, j : flx)de=T7.

and j 15 g(x) dx =9 . find the following definite integrals.

@ [ ) e ®) [ [f(0)+3] dx © [ 2¢(x) dx

@ [ g de+[ fd @ [ fer+2)de

6. Let f and g be continuous functions with the following properties.
(1) g(x)= f(x)—n where » is a constant.
@ [* 1) de=] g(x) de=1
S de—| g(x)d
6 _—
3) L f(x)dx=5n-1
(a) Find j : f(x) dx in terms of n .

(b) Find j‘ ; g(x) dx interms of n .

(c) Find the value of & if j : f(2x) dx=In .



Trapezoidal Rule

1. If four equal subdivisions on [0.2] are used. what is the trapezoidal approximation

of IDZ e’ dx?

(A) i[1+2\/5+2e+2e\/£+32]
[]+2\/E+29+2e e+ez}
(O) i[]+\/;+e+e e+e2}
[

(D) % l+ve+e+e e+ez}

2. If three equal subdivisions on [E . :r} are used, what is the trapezoidal approximation

T .
of j sinx dx ?
72

T . 27 . S5m
(A) —(sin=—+sin—+sin )
2 3 6

v o

T ,. & . 2m . S5m .
(B) —(sin—+sin=—+sin——+sin 7)
12 2 3 6

& 2

T,. T . 27 . Sx .
(C) —(sin—+2sin—+2sin—+sin )
12 2 3 6

T . x™ . 27 . 5» .
(D) = (sin—+sin—+sin—+sin )
6 2 3 6

-

3. If three equal subdivisions on [0,6] are used. what is the trapezoidal approximation

of | ; In(x+1) dx ?

(A) %(h11+h19+h125+]117)

(B) %(h]1+h19+h125+]117)

(C) Inl+In3+mnS5+In7
D) mhl+m9+mm25+In7



. . b . . .
4. 1If a trapezoidal sum underapproximates j f(x) dx . and a right Riemann sum overapproximates
a

J ’ f(x) dx . which of the following could be the graph of y = f(x)?

A B v
[ [
| |
[ [
| | | |
I | x | | x
o a b O a h
© | ®
| |
[ [ [ [
[ [ [ [
| | - | | -
o a b o a b

x 1315912

S 41101411 7

5. Afunction f is continuous on the closed interval [1.12] and has values that are given in

the table above. Using subintervals [1.3]. [3.5]. [5.9]. and [9.12]. what is the trapezoidal

approximation of j 112 f(x)dx?

(A) 97 (B) 115 (C) 128 (D) 136

Free Response Questions

6. Find a trapezoidal approximation of J O_ cos(x”) dx using four subdivisions of length Ax=0.5.
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7. The graph of a differentiable function f on the closed interval [-2.8] is shown in the figure above.

Find a trapezoidal approximation of j _ f(x) dx using five subdivisions of length Av=2.

Fundamental Theorem of Calculus

1. If f is the antiderivative of X al 3 such that f(1)=2.then f(3)=
+x
(A) 1.845 (B) 2.397 (C) 2.906 (D) 3.234
2. If f'(x)= cos(x* 1) and f(-=1)=1.5.then f(5)=
(A) 1.554 (B) 2.841 (C) 3.024 (D) 3.456

-

3. If f(x)=+vx*-3x+4 and g is the antiderivative of f .such that g(3)=7.then g(0)=

(A) —2.966 (B) —1.472 (C) —0.745 (D) 1.086

4. If f is a continuous function and F'(x) = f(x) for all real numbers x . then J :0 f {%.\') dx =

() S[F&)-F)

(B) 2[F10)-F(2)]

(C) 2[F(5)-F)]

(D) 2[F(10)-F(2)]



Free Response Questions

. The figure above shows the graph of f'. the derivative of a differentiable function f . on the closed
interval 0 < x <8 . The areas of the regions between the graph of f’ and the x- axis are labeled in the
figure. Given f(6)=9. find each of the following.

@) f(0) (OB © fB3) (@ f®

graph of /'

Let f be a function defined on the closed interval [-3.7] with f(2) =3 . The graph of f’
consists of three line segments and a semicircle, as shown above.

(a) Find f(-3) and f(7).
(b) Find an equation for the line tangent to the graph of f at (2.3).
(c) On what interval is f increasing? Justify your answer.

(d) On what interval is f concave up? Justify your answer.
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graph of

7. Let g be the function given by g(x) = J‘_i f(t) dt . The graph of the function f . shown above,

consists of five line segments.

(a) Find g(0). ¢'(0) and g"(0) .
(b) For what values of x . in the open interval (-2.9). is the graph of g concave up?

(c) For what values of x . in the open interval (-2.9).1s g increasing?

'R (3.4) (11.4)

O_/ T T T T T T T T T T T f—=x
(0.-2) 9 (6.-2) (8.-2)

14.-2)

graph of f

8. The graph above shows two periods of f . The function f is defined for all real numbers x and is

periodic with a period of 8. Let /# be the function given by h(x) = J ; f(r)dr.
(a) Find h(8). h'(6).and h"(4).

(b) Find the values of x at which / has its minimum and maximum on the closed interval [0.8] :
Justify your answer.

(c) Write an equation for the line tangent to the graph of / at x =35.



Second Fundamental Theorem of Calculus

(A) V3+x? (B) V3+x* (C) 2xV3+x* (D) 2v/3+x°

T T o, s X (‘f{'
2. For ——{Y{—.lfF(.\’):I .then F'(x)=
2 2 Jl_rz
A == (B) &‘"j ©) 1 (D) cscx
1-x~ 1—x°

3. I F(o=| j cos(r?) dr . then F'(4) =

cos4 cos4
C
y ©5

(A) cos2 (B) (D) V2 cos4

. . X . .
4. Let f Dbe the function given by f(x) = ! . cos(r* +2) dr for 0 < x < .On which of the following
mtervalsis f increasing?

T
A)O0sx<—
(A) 5

(B) 0=x<1.647
(C) 1.647<x <2419

SX=T

®)

t | N
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graph of g

5. The graph of the function g . shown in the figure above. has horizontal tangents at x=4 and v =8 .

If f(x)= J f g(r) dr . what 1s the value of f'(4)?

1 N 3
(A) 0 ® © 7 ®) 2
6.1t Fx)=, “‘r;” dt . then F'(1) =
af
_ 3 g
(A) -1 (B) 0 €)1 D) < (E) 3

Free Response Questions

graph of
The graph of a function f . whose domain is the closed interval [-3.5] . is shown above. Let g be
~ . . x-1
the function given by g(x) = j . f(o)dt.
(a) Find the domain of g .
(b) Find g'(3) .

(c) At what value of x is g(x) a maximum? Justify your answer.



(6.3)

(2.-3)

graph of

8. The graph of f . consisting of four line segments. 1s shown in the figure above. Let g be the function

given by g(x) = J‘ ; f(t)dt.

(a) Find g'(1) .

(b) Find the x-coordinate for each point of inflection of the graph of ¢ on the interval -2 < x < 8.
(c) Find the average rate of change of g on the interval 2 < x <8.

(d) For how many values of ¢. where 2 <c <8.15 g'(c) equal to the average rate found in part (¢)?
Explain your reasoning.

Integration by Substitution

1. I Jrsin(x¥?) dx = 2. If the substitution # =2 —x is made. jf W2—x dx=
1
(A) %cos(r“ﬂf (A) L unu du
2

(B) —j: u\/g du

(B) 3\/? cos(x*?)+C
L (C) j: (2—1:)\/; du

(C) —%.\-3;2 cos(x?)+C

s

(D) I_ll (H—Z)v/; du

[

(D) —=cos(x**)+C

4



3. If jj f(x+k)dy=8,where k is a constant, then j;j f(x)dx=

(A) 8—Fk (B) 8+k (©) 8 D) k-8

4. If j;f(x) dx =12 . what is the value of j::f(G—x) dx?

(A) 12 (B) 6 (©) 0 (D) -6

32
5. If the substitution u = 1+J; 1s made. j ﬂ dy =
Jx
(A) %j‘ % du (B) Z'f u?? du (© %j‘ i du (D) 2j Ju du

tan &

/4
6. Using the substitution u =sec@ . j ——— d#@ 1s equivalent to
) 0 \secd

V2 du
(A) jl ﬁ

V2 du
® |, 7

(@) j‘lﬁ \/;dn

(D) jlﬁ uu du




Py’

. . . &
7. If the substitution # =In x is made. J
€ X

(A) Je: {l_”Q) du
ey
g 1

(B) J (——u) du
e u

(O) Jf (1—u?) du

(D) j: (1—u) du

Free Response Questions

8. If f is continuous and J 18 f(x) dx =15 find the value of j 12 x% f(x?) dx.

Integration of Exponential and Logarithmic Functions

(A) I (g) 27 -In7 (C) In3
> 2
2. j; : dy =
1 11
(A) e-1 ®) (1-2) (© ~(1-2)
e L e
w2 .
3. J cosx e dy =
0
(A) —e (B) 1-e © <

M —
D) In20-In5s

1, 1
D) —(1-—
) ~(1-—)

(D) e-1



. o cosx
4. What is the area of the region in the first quadrant bounded by the curve y =

: and the
2+sinx
vertical line x = z ?
1 3 In3
A) In— B) In=- C) In3 (D
( 5 (B) 5 © ) 2
5. Let F(x) be an antiderivetive of In(sin” x)+3.If F(1)=2.then F(3)=
(A) 6.595 (B) 7.635 (C) 10.036 (D) 12.446
2
2 x
6 —
IO x+1 ’
(A) In3 (B) In3+2 (C) In6 (D) In6+4
- j-e cos(In x) =
1 X
1 1 . }
(A) — (B) — (C) sin(e) (D) sinl
sinl cosl

Free Response Questions

8. The sales of a new product. after it has been on the market for ¢ years. is given by S(¢) = Ce"" .

(a) Find C and k if 7000 units have been sold after one year and 1lim S(7) = 45.000.
t—ac

(b) Find the total number of units sold during the year t =5 and =10



