AP REVIEW

Multiple Choice
Identify the cholce that best completes the statement or answers the question.

I. A railcoad track and 4 road cross at right angles. An observer stands on the road 70 meters south of the
_crossing and watiches un eastbound train traveling at 60 meters per second. At how many meters per
second is the train moving away from the observer 4 seconds after it passes through the intersection?

e

a

b. 37.88
c. 59.20
d 60.00
e, 6740

2. Inthe triangle shown above, if @ increases at a constant rate of 3 radians per minute, at what rate is
x increasing in units per minute when x equals 3 units? :

a 3 5
15 x
b. 3
c., 4
‘ d 9 ,
e 1

3. The radius of a circle is decreasing at a constant rate of 0.1 centimeter per second. In terms of the
circumference C, what is the rate of change of the area of the circle, in square centimeters per second?

a. —(0.2)1
d
c

—@1c
i
d (0.1)’cC
e. (0.1)*zC

4. If the base b of a triangle is increasing at a rate of 3 inches per minute while its height h is decreasing at a
rate of 3 inches per minute, which of the following must be true about the area 4 of the triangle?

. A isalways increasing.
b. A is always decreasing. -

{ c. A is decreasing only when b < A, \
d. A is decreasing only when b > J.
€. A remains constant.

5. The radius of a circle is increasing at a constant rate of 0.2 meters per second, What is the rate of increase in
the area of the circle at the instant when the circumference of the cirele is 20 meters?

8. 0.04w m¥sec
b. 0.4w m¥/sec

(,-c. 4 mi/sec J

d. 207 m¥sec

e. 1007 m¥/sec
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3. Ol is leaking from a pipeline on the surface of a luke and forms an oil slick whose volume increases at a

constant rate of 2000 cubic centimeters per minute. The oil slick takes the form of a right circular cylinder

with both its radius and height changing with time. (Note: The volume ¥ of a right circular cylinder with

radius r and height & is givea by V = zr*h.)

(2) At the instanz when the radius of the oil slick is 100 centimeters and the height is 0.5 centimeter, the radius is
increasing at the raie of 2.5 cefitimeters per minute. At this instant, what is the raze of change of the height of
the oil slick with respect (o time, in centimeters per minute? '

(b) A recovery device arrives on the scene and begins removing oil. The rate at which oil is removed is
R(¢) = 4007 cubic centimeters per minute, where ¢ is the time in minutes since the device began working.
Oil continues to leak at the rate of 2000 cubic centimeters per minute. Find the time ¢ when the oil slick
reaches its maximum volume, Justify your answer,

(c) By the time the recovery device began removing oil, 60,000 cubic centimeters of oil had already leaked.
Write, but do not evaluate, an expression involving an integral that gives the volume of oil at the time found

po—-—

in part (b).
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TABLEQUESTIONS (9 me ! 2.F€Q) AP REVIEW

Multiple Choice
Identify the cholce that best completes the statement or answers the question.
NON-CALCULATOR #1-3 & Caleulator Active #4-9

3 2 5 7 8
Llfs ] w | ] 4] 2

The function £is continuous on the closed interval [2, 8] and has values that are given in the table above. Using the

'
subintervals (2, 5], (S, 7], and (7, 8], what Is the trapezoidst approximation of L Sx)dx?

a, 110
(¢ 160
.
e. 210
2 x s [rmf s | s’
-1 6 5 3 -2
| 3 -3 -1 2
3 1 ~2 2 3

The table nbove gives values of £ /*, g and g’ at selected values of x. [Fhfx) = flafx), then A'(1) =

&% 3
b, 6

3. Forall x in the closed interval [2,5), the function /has a positive flrst derivative and a negative second derivative.

Which of the following could be a table of values for /7

x| f(x) x | f(x) x| J(x) x | f(x)
2. T 2| 16 2| 16 2| 16
3] 9 3 12 3| 14 3| 13 |
4 12 41 9 41 11 4| 10
5{ 16 51 7 5t 7 2 1.7
a, d. e
Calculator Active #4-9
4. X 0 0.5 1.0 1.5 | 2.0
Ax) 3 3 5 : 3 13
A table of values for a continuous function /s shown above. If four equal subintervals of [0, 2] are used, which of the
Tollowing is the trapezoidal approximation of f Jx)dx ?
.
b 12
8
d. 24 -
e. 32
1 (sec) 0f2]4]6;
S [awiusech | S | 2] 8| 3]

The data for the acceleration a(r) of a car from 0 to 6 seconds are given in the table above. If the velocity at r =0 is
11 feet per second, the approximate value of the velocity at /= 6, computed using a left-hand Riemann sum with
{hree subintervals of equal length, is

a. 26 fusec
b, 30 fusec
c. 37 MWsec

d,_ 39 ﬂ/s:i



b

x |25 {I0fM
fl=) |12 |28 |34 |30

The function /is continuous on the closed interval (2, 14) and has values as shown in the table above, Using the
"

subintervals (2, 5], {5,10], and [10, 14], what is the approximation of I Jlx)edx found by using a right Riemann
! o

sum?

a. 296
b, 312
c. 34

i

e 190

x 011

b(’ 7w 1 k]| 2

\Qr Q,QQL The function fis continuous on the clased interval [0, 2} and has values that are given in the table above. The
' equation f{x) = -12- must have at least two solutions in the interval [0; 2] if k=

8 | x |-4|-3l=2|-1|o |t |2]3]4
gD l2|3l0(-3|-2|-1;0]|3 ]2

The derivative g’ of a function g is continuous and has exactly two zeros. Selected values of g’ are given in the
table above. If the domain of g is the set of all real numbers, then g is decreasing on which of the following
intervals?

= on
b. ~l<x<1only
6 Xa-2

d. x22only

6. xs-2orx22

%1 = o) FEIYEA
f 21314232

The function /s continuous and differentiable on the closed interval [0,4]. The table above gives selected values of
fon this interval, Which of the following statements must be true?

a.  The minimum value of fon [0, 4] is 2.
b, The maximum value of fon [0, 4) Is 4.
e fly=»0forO<y<d

"(x) <0 for2 <x <4 o
e, There exists ¢, with 0 < ¢ <4, for which f'(c) =0. )




FRQ - Calculator Active

[I’“) ol2]|s5]9]10
H{1)
(degrees Celsius)

 As 8 pot of ta cools, the temperature of the tea'is modeled by  differentiable function /7 for 0 < < 10, where
time ¢ is measured in minutes and temperature H(r) Is measured in degrees Celsius. Values of () at selected
values of time ¢ are shown in the tahle above,

(2) Use the data in the table to spproximate the rate at which the temperature of the tea Is chnnm at lime
= 3.5. Show fhe computations that leaxl to your answer,

66 | 6O | 52 | 44 | 43

(b) Using correct units, expluin the meaning of TGL H(r) dt In the context of this problem. Use a trapezoidal
sum with the four subintervals indicated by the table o estimate 1i=[* H(1) . :

() Evaluate [ '(r) dr. Using correct units, explain the meaning of the expression in the context of this
problem,

(d) At timo r = 0, biscuits with temperature 100°C were removed from an oven, The temperature of the
biscuits at time £ Is modeied by a differentiable function £ for which it is known that

B'(1) = -13. a«""’" Using the glven models, at time ¢ = 10, how much cooler are the biscuits than
the tea?
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FRQ ~ NON-CALCULATOR

a |- =T o Jas e | ]
JO) | ot | =t | ot | 7| 6| wh | -
RARKAEIEINREERE 7

(3 ld/thludmhMlﬁhMlllMlth'ﬂlll‘llMlmhmdl“ln
dedivative f* foe selecied polnns 1+ b the cbosed laerval <18 5 « % 1.3, The secand derdvative of £ has

the propecty hat £(x) > 0 for =15 § x § 14,
) Vvaluate f’cl/'mo ) v, Show the work et leads o your aswer.

(b} Wrlte am eqquntion of ihe line tnngant o the grgh of / ut the point wherm ¢ = 1, lhulohlhblipulm
O viluo of £1.2) T tly nppeuadnmation greuter tham or loxs tis the setal valuu of f(1.2) 7 Cive a ressan
fOr your answer,

(e) Piiml & paslelve read number r haviing the property it thore must exivea valoe ¢ with 0 < ¢ < 0%
ol f ") w r, Clivo n reason foe your answer,

b 2 a7 fr e
.“)m,hNMMﬂMMﬂI)CLI' a=? fow vz,

T gragh of g passes thiough each of tha polaty (¥, £(1)) glves In e tuble ahove. Ty 1t possibily i
S ok g e the same fuection? Cllve & o for your answee,

@a (49 (2400 +4) ax =3 (5 F e [ oo
= B4+ ‘-lu\“ < 3(.\ - (,1» +9(18) = 24

‘ 0
=50¢1) -4 ¢ Fr)w 5(2)-4 = -3
b) &‘zgkgml& 1';‘;(\,42& 1) ble (k) 13 concave P
o xe()\)

§ qa_Er
¢) MVT guerontees c—e(o,o.s) Fulbhn Hrad :c(c)‘;: ®
é) \.'m_j'(x) ke .‘23’3— (fusty 0} %) = L=r
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