Name Date Period

Practice TEST: Integration techniques through Logistic and Integral as Net Change
Calculator Permitted

1.

The region bounded by the x-axis and the part of the graph of y =cosx between x = -% and

i ; : ; : ; s :
F= 5 is separated into two regions by the line x =k . If the area of the region for o <x<k is

. , T
three times the area of the region for k£ < x < > then k=

, 1 : 1 T
A arcsin(— B arcsin(— g —
= '\4] = \3} () 6
; s : s
D) — E)y —
(D) A (E) 3
2.
dv
if 2 = tan x, then y=
dx
(A) %tanz.*chC (B) sec’x+C (C) In|secx|+C
(D) In ‘ COSX | +C (E) secxtanx+C
3.
t(sec) 012 |4/|6

a(r) {ﬁ:"secz) 3| 2| 8|3

The data for the acceleration a(t) of a car from 0 to 6 seconds are given in the table above. If the

velocity at ¢t =0 is 11 feet per second, the approximate value of the velocity at ¢ = 6, computed
using a left-hand Riemann sum with three subintervals of equal length, is

(A) 26 ft/sec (B) 30 ft'sec (C) 37 ft/sec (D) 39 ftlsec (E) 4l ft/sec

4.

If 0<x<4,ofthe following, which is the greatest value of x such that [DT (:‘2 —-2t)dt= [::‘d:“.’

(A) 135 (B) 1.38 (C) 141 (D) 1.48 (E) 1.59



5.

dy

If d—'=(l+lnx)y andify=1whenx=1, theny=
by
-l
(A) e*
(B) l+Inx
(C) Inx
I:D) elx+x]n.1c&2
(E) E.‘{']ﬂ.‘{'
6.

o Lo
[x”smxcb:=
3 i
(A) —x“cosx—2xsinx—2cosx+C
2 g
(B) —x"cosx+2xsinx-2cosx+C

2 5
(C) —x“cosx+2xsinx+2cosx+C

3
(D) -%msx+C

(E) 2xcosx+C

7.

¥ ; ’ . . .
Let f(x)= sint dt . At how many points in the closed interval U,\/; does the instantaneous
_ | )

rate of change of f equal the average rate of change of f on that interval?

(A) Zero

(B) One

(C) Two

(D) Three

(E) Four
8.

2

If £ is the antiderivative of — — such that f(1)=0,then f(4)=
1+ x ) !

(A) -0.012 (B) 0 (C) 0.016 (D) 0.376 (E) 0.629



9.

The slope of the line tangent to the curve yz + (xy+ l)3 =0 at (2,-1) 15

3 3 3
(A =2 (B) 1 <€ 0 (D) 4 (E)

ba | L

(A i

(B) 1Eln:
(€ —In|(x-2)(x-4)|+C

(D) =In|(x-4)(x+2)[+C
(E) In|(x-2)(x-4)|+C

11.
,dy . 3 ST
I d—=sm xcos” xand if y=0 when x =
x

4

, what is the value of y when x=07

ta | =

(k. =1 (B) == € 0 (D) 3 (E) 1
12.

b
[f f is a linear function and 0 <a < b, then [ FiadiE=
<

A) 0 ®) 1 ©) %b (D) b-a i I

13.

[’r‘ﬁ
X

= xzy ,then ycould be

2 i 3
(A) 31n[§1 (B) e3 +7 (C) 23 (D) 3e¥* (E) %H
A



14.
A particle moves along the x-axis so that at any time 7 = 0 the acceleration of the particle is

i 2 . . it i o8 : PR 1 . e
alty=e 2 Ifat t=0 the velocity of the particle is p and its position is T then its position at

e

any time ¢ >0 1sx(t) =

Eulr
(A) - 5 +3
E-—E!
B +4
(B) 2
-2 9 l
=21 =
(D) +3r+—
=21
(E) +3t+4
15.

o
[ xsec xdx =

9

(A) xtanx+C (B) %tanx+f (C) sec? x+2sec’ x tanx +C
(D) xtanx—ln‘cosxh(ﬁ' (E) xtanx+ln|cosx|+£?
16.

During a certain epidemic, the number of people that are infected at any time increases at a rate
proportional to the number of people that are infected at that time. It 1,000 people are infected
when the epidemic is first discovered, and 1,200 are infected 7 days later, how many people are
infected 12 days after the epidemic is first discovered?

(A) 343 (B) 1,343 (C) 1,367 (D) 1.400 (E) 2,057

17.

2 e : 3 ! b
If f is continuous on the interval [a,b} , then there exists ¢ such that a<ec < b and [ f(x)dx =
Ja

b=
IO gy SOJ@ ) fp)-f@) ) flOb-a) ® fEb-a)

(4) b—a b—a



18.

It [ b_f(x)dxz 5 and I r!;'g_g'(zc)cfx =—1, which of the following must be true?
« {1 o
[. f(x)>g(x) for a<x=<b
b
II. _[”(f(x)Jrg(x)}dr::l

I11. _[:(f(x)g(x))rir:-s

(A) [ only (B) II only (C) III only (D) II and III only (E) L, 1II, and III

19.

4,

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

represent the areas of the shaded regions, then in terms of 4, and 4, ,

-[.: / (x)i‘f"ﬁ,fj f(x)dx=

(A) 4, (B) 4, -4, (C) 24,-4, (D) A+A4,

20.

200

100 4

Barrels per Hour

Hours

The flow of oil, in barrels per hour, through a pipeline on July 9 is given by the graph shown
above. Of the following, which best approximates the total number of barrels of oil that passed
through the pipeline that day?

(A) 500 (B) 600 (C) 2,400 (D) 3,000 (E) 4,800



21.

unusxﬂ'x=

(A) =xsinx—cosx+C
(B) xsinx+cosx+C
(C) =xsinx+cosx+C
(D) xsinx+C

(E)

7
;x'r‘.1nx+C

22.

y
—_—— S 2 f
~— s )
-

Shown above is a slope field for which of the following differential equations?

(A)

ﬂ=i+x (B)
dx

23.

D 2o Zoxiy oy E-ZE2 @ Pohy
X dx dx y dx

x 2 || |8

f(x) | 1030|4020

The function f is continuous on the closed interval [3,3] and has values that are given in the table

above. Using the subintervals [3,5], [5._?], and [?,8] ., what 15 the trapezoidal approximation of

[ 2 oo

(A)

110 (B)

130

(C)

160

(D} 190 (E) 210



24.

O & b

Let g(x) =J: f(t)dt, where a < x <b. The figure above shows the graph of g on [a,b]. Which of

the following could be the graph of f on [a,b] ?

(A) v (B) v < v
& [ 1 3
.\ /_ ; i S /\ =
O a N Ak o,}\/ B al 72 5t
Dy v (E}y v
/\/Ir ~ | /_\ .
Ol a b 0 ﬂ_f” b
25.

A puppy weighs 2.0 pounds at birth and 3.5 pounds two months later. If the weight of the puppy
during its first 6 months is increasing at a rate proportional to its weight, then how much will the
puppy weigh when it is 3 months old?

(A) 42pounds (B) 4.6pounds (C) 4.8pounds (D) 5.6pounds (E) 6.5 pounds

26.

4 4
If _[l f(x)dx=06, what is the value of _[l f(5-x)dx?

(A) 6 (B) 3 (C) 0 (D) -1 (E) -6



Two runners, 4 and B, run on a straight racetrack for

14
13

0 <€t <€ 10 seconds. The graph above, which consists of two line

segments, shows the velocity, in meters per second, of Runner

A. The velocity, in meters per second, of Runner B is given by
24¢

2t +3°

(a) Find the velocity of Runner A and the velocity of Runner Tine

R k=]

the function v defined by u(t) =

T
>

B at time t = 2 seconds. Indicate units of measure.

(b) Find the acceleration of Runner A and the acceleration of Runner B at time ¢t = 2 seconds.
Indicate units of measure.

(¢) Find the total distance run by Runner A and the total distance run by Runner B over the time

interval 0 < t < 10 seconds. Indicate units of measure.




2.

. . . . dy
Consider the differential equation E = 2y — 4x.

(a) The slope field for the given differential equation is provided. Sketch the solution curve that passes through
the point (0, 1) and sketch the solution curve that passes through the point (0, —1).
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(b) Let f be the function that satisfies the given differential equation with the initial condition f(0) = L
Use Euler’s method, starting at x = 0 with a step size of 0.1, to approximate f(0.2). Show the work
that leads to your answer.

(c) Find the value of b for which vy = 2x + b is a solution to the given differential equation. Justify your
answer.

(d) Let g be the function that satisfies the given differential equation with the initial condition g(0) = 0.
Does the graph of g have a local extremum at the point (0, 0) ? If so, is the point a local maximum

or a local minimum? Justify your answer.




A test }}lane flies ina straight line with ¢ (l‘nilﬂ 0 5 10 15 20 | 25 0 | 35

40

positive velocity v(r), in miles per w(t) (mpm) [7.0]92 957045242443

minute at time ¢ minutes, where v isa

T3

differentiable function of ¢ Selected
values of v(¢) for 0 €¢ < 40 are shown in the table above.

(a)

(d)

Use a midpoint Riemann sum with four subintervals of equal length and values from the table to

+ 40
approximate |n v(t) dt. Show the computations that lead to your answer. Using correct units,

. ; [ 40 . ;
explain the meaning of | v(t) dt in terms of the plane’s flight.
Based on the values in the table, what is the smallest number of instances at which the acceleration
of the plane could equal zero on the open interval () < ¢ < 407 Justify your answer.
; : i) Wb 2 ;
The function f, defined by f(¢) = 6 + CUS(E, + 3511}(% ,, is used to model the velocity of the
L} L1 !
plane, in miles per minute, for 0 < ¢ < 40. According to this model, what is the acceleration of the
plane at r = 23 ? Indicates units of measure.
According to the model £, given in part (¢), what is the average velocity of the plane, in miles per
minute, over the time interval 0 € ¢ < 407




A population is modeled by a function P that satisfies the logistic differential equation

aP _ 3(1 d ﬁ)
dt 5 12/
(a) If P(0) = 3, whatis lim P(¢)?
[—oo
If P(0)= 20, whatis lim P(¢)?
f=—soo

(b) If P(0) = 3, for what value of P is the population growing the fastest?

(c) A different population is modeled by a function Y that satisfies the separable differential equation
dY Y( t )
=—|1

dr 5

12/
Find ¥(¢) if Y(0) = 3.
(d) For the function Y found in part (c), what is lim ¥(z) ?
f—oe




