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1. SCalc8 2.7.002. (3395220) nodified
A particle moves according to a law of motion s = fit), t = 0, where t is measured in seconds and 5 in feet

flf) = 0.01t% — 0.02£3

(a) Find the velocity at time t (in ft/s).

Vit = £ - oul?

2
- 0bx

(b) What is the velocity after 1 second(s)?
\/(,3’— JJ“{—,OC = -.02 'Fu'/g
(c) When is the particle at rest?

G Pl 0 = +{ovt-00)

s (smaller value)

5 (larger value)

(d) When is the particle moving in the positive direction? (Enter your answer using interval notation.)

—té(%,o«) (3 )

5 R
= O 3
(e) Find the total distance traveled during the ﬂrs_ti 10 seq:é:nds (Round your answer to two decimal places.)
Fooolt  fweoler a¥ <2 fio) =naf dickeonce”
o) (no) 02 (10
(f) Find the accelerat\on at time t {in ft/s2). _ \0o, — 0200
AN WH=LWDO = 1 - 2t U L+
- ypO — 20 = 80
Find the ccelerat\o after 1 second(s). - ft/s
. 11?3 Z =0
(g) Graph the position, velocity, and acceleration functions for the first 10 seconds
(h) When, for 0 =t < o, is the particle speedinwg,\(,altg\r ygur,fnsvgr(l@h?ir@r\_{a’@';qdatimpr [
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(b)

(a) }

When is the particle in figure (a) speeding up

@ 2. SCalc8 2.7.005. (3354441 )omized, slightly modified

Graphs of the vefocity functions of two particles are shown, where £ is measured in seconds.

\/ﬁ;@f_‘i’j ’ ot position.

7 (Enter your answer using interval notation.)

(o, U(2,3)

When is the particle in figure (a) slowing down? (Enter your answer using interval notation.)

(1,2) i

/20
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<] 3. SCalc8 2.7.008. (3354531)

-2 [\Q
If a ball is thrown vertically upward with a velocity of 128 ft/s, then its height after t seconds is s = 128t — 16t2, § (\-(\ =129 )

(3) What is the maximum height reached by the ball? \D _ 16 (’f()

EEEI L S kaet = S (-8 25
- -8 o e s
(b) What is the velocity of the ball when it is 240 ft above the ground on its way up? (Consider up to be the positive direction.) = ’L( ¢
J 32| ft/s =40 =
What is the velocity of the ball when it is 240 ft above the ground on its way down? =

ft,-’s /Lb/ I

Ve
c(D=240 = (et —

— L4 gt —Yo=0 = -5 (ﬁ;\ =0 v (F) =R = 32H18
2 ~(j—=—3 _ e
e R
o ;ls wcn] cfoud/\,\ z 4:5-
\)(5’5 = —3'}(3‘\4.!7/6
= 1,0+ 8
= -0

[ 4. SCalcg 2.7.014. (3354421) adified

A stone is dropped into a lake, creating a circular ripple that travels outward at a speed of 40 cm/s. Find the rate at which the area within the circle is increasing after each of the following.

(a) after 15 cm?/s f{
S de e

= = Yo
e > WQ{
a R ‘

(c) after6 s cmZ/s ’A - r—/L 1

(b) afterd s

A/({)f 3007 '!:_ N v Ny C{A e C;if _ *z,—rf“/

w / - — = d€
AN =700 AW = G

L
- or & 2
() A' (i) =300 (1) =805 = Y= L{Ot( 7 (404)
Tv &) =1
N o AT !~ e (i) (40)

(& Q'(@\;awow((p\ = 19,2000 =

ng,

&

_—

e
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[l 5. SCalc8 2.7.016. (3354162) 4

(a) The volume Vv of a growing spherical cellis v = %nra, where the radius is measured in micrometers (1 pm = 107°m).
(i) 2tospm Findthe average rate of change of V with respect to r when r changes from 2 to each of the following. (Round your answers to one decimal place
— g 3
pm3/um (, v{(s)-v(2) _ <27 (3) _ My Ly
N ) _— Mee ™ avg -
(i) 2to3pm T~ g_';L ~
Hm3/pm - 3 Awn
= 9 - @ . - T2 uwm
(i) 2toz.1pm - - __—— = =——"
3 = 7
m3/um \

(b) Find the instantaneous rate of change of V with respect to r when r = 2 pm. (Round your answer to one decimal place.)
7L -
R G W B R

—_ = .
2.1 -7 o/

.7
~ o e3333 22

r—

sarm”

VG 2w (Y = e

-1 6 SCalcd 2.7.018ML (3354440)

If a tank holds 3500 gallons of water, which drains from the bottom of the tank in 50 minutes,
then Toricelli's Law gives the volume ¥ of water remainang in the tank after £ minutes as

Fimd the rate at which water is draining from the tank after the following amounts of bme.
(Remamber that the rate must be negative because the amaunt of water in the tank s decreasang.)

y 2 (e (ZA,@

£ O=tx50,

Vo= 353000 1 ——
1 -I|'

v 200 (¢, Ly
o L < oo g L) = (-
® somn (@103 sam -14o0 (I- 5{'0{’3 _ NIy

a

(al 5 min -136| palfime

t{,% — 140 ‘50 o C/
=

(c] 20 min 84 galfmin

(Y vE)= 'ig ) 140 =
(d} 50 min Ijl gal/min _Z\N
(D) v/ > sy /4'
) Z\ h ~
At what time is the water flowing out the fastest? Dl min | \//(‘(:3 ) 'S ‘; v ), j V(_/(,')
QW*J'\O . f’/{ ?—_,“Wq,a/ t=0o6. Q S’QOwJ\j clowtn

(73 o . T,
At what time is the water Aowing out the slowest? | = 2U) mn \

=50

(520)

(0/"’%3
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[ 7. SCalc® 2.7.019. (3304362)

The quantity of charge @ in coulombs (C) that has passed through a point in 3 wire up to time t {(measured in seconds) is given by 1
(a) Find the current when t = 0.3 s. A ) =2 — 2t2 + 4t + 4. [See the example. The unit of current is an ampere (1 A =1 C/s).

/
(b) Find the current when t =1 s. A CD (—l’\ = 3*("— l G‘Pk'(
At what time is the current lowest? 5

<a\ A= -4+

= ’3(-0‘33 N +4 (b\Q/(\\T ?(l)_l_\é('}‘fq
= .’7—?""1\% =32
= 50 /s

o 55 ©' ) st / N
2444 Fod verden

e/ 72
&) (W= 2 B ] K s
bq:"‘éac‘ = (,,\7’_({(3\(@) = J-—%e/= e o le ® (—é—) _;GT_O
L VT o el s Q) = H_;; =
. (%) (-,Jr~—% <.
____%___—Q———-f—ﬁ

2 b

[z 8 SCalc8 2.7.020. (2354119)

Jewton's Law of Gravitation says that the magnitude F of the force exerted by a body of mass m on a body of mass Mis

GmM
F=—"1rv
=
wvhere G is the gravitational constant and r is the distance between the bodies.
l:a:l Find dF,a"D‘r. }r"l-r” W

rd

What is the meaning of dF/dr?

What does the minus sign indicate?

(b) Suppose it is known that the earth attracts an object with a force that decreases at the rate of 2 N/km when r = 20,000 km.
How fast does this force change when r= 10,000 km? M/km
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0 SCacEZT.0Z) (3394370 oWiey

Boyle s Law siates thal when a sampls of gas B compressed & & consbant Tempearaburs, the product of the pressure and the sslume remsmeEns constant: A= g

{a) Find the rate of change of volume with respact bo pressure,

(b) & pample of gas s @ B contarer S8 low pressune bnd i steadily compresaed 88 cordbant Bemperabung for 11 mingtes, 14 the volams degréasing

ulei? Explan

miare ragedy ot the Bagrreng o the &nd ol the 11 mi

From thi hormiula for E'.. w Sk that as Pincreases, the absolute value of o

Thius, thae volume s maore rapedy at thee begrmmg.

(L) 'Write the formiila for sothamal comprassis s this axampla) in teams of P

[-  10. SCalcg 2.7.035. (3354360)
In the study of ecosystems, predator-prey models are often used to study the interaction between species. Consider populations of tundra wolves,

given by W(t), and caribou, given by C(t), in northern Canada. The interaction has been modeled by the equations

9 _ac-bew W o o dow.
ot ot

(a) What values of dC/dt and dW/dt correspond to stable populations?

(b) How would the statement "The caribou go extinct” be represented mathematically?

(c) Suppose that 3 =0.03, 6=0.001, ¢=0.03, and d =0.0001. Find all population pairs (C, W) that lead to stable populations.

According to this model, is it possible for the two species to live in balance or will one or both species become extinct?
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[ 11, SCalc8 2.7.503.XP. (3389951)

If a stone is thrown vertically upward from the surface of the moon with a velocity of 6 m/s, its height (in meters) after t seconds is h = 6t — 0.83¢t2.

(a) what is the velocity of the stone after 2 57 mys

(b) What is the velocity of the stone after it has risen 7 m?

(Round your answers to two decimal places.)
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