Calculus Maximus WS 2.5: Rates of Change & Part Mot |

6. If x(r) represents the position of a particle along the x-axis at any time, #, fill in the blanks in the

statements below with the best answer so that they become true facts (not opinions).

(a) “Initially” means when (‘\‘\W\ J& =0.
(b) “At the origin” means [ W%\J«m\ X~
(c) “Atrest” means A (*'3 z )((.‘h =0.

(d) If the velocity of the particle is positive, then the particle is moving to the r\%“ \

(e) If the velocity of the particle is Wﬁw/ , then the particle is moving to the left.

() To find average velocity over a time interval, divide the change in %i“' o) by the
change in time. 1

(2) \V\S‘O\WOU& velocity is the velocity at a single moment (instant) in time.

(h) If the acceleration of the particle is positive, then the \IQ\OC\‘\'\-\’ is increasing.

(1) If the acceleration of the particle is \[\Q%O\i'\\ﬂ , then the velocity is decreasing.
(j) In order for a particle to change directions, the VQJ\-OC/(M must change signs.
(k) One way to determine '\'(7\'0\\ 6\%‘\ cN\CO,

WQ\\IQX% over a time interval, when given the position function or graph, is to find the
sum of the absolute values of the differences in position between all resting points.

7Wpanicle along a horizontal line is given by x(¢)=x"+x—6 for 0<r<3

(a) Sketch the graph of the particle’s position on the given interval.
K":Uo\

(b) What is the particle’s displacement on the given interval? Show the work that leads to your answer.
X(%) - (0

(c) Find the total distance traveled by the particle on the given interval. Show the work that leads to
your answer.
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8. The data in the table below gives selected values for the velocity, i

eters/minute, of a particle moving
along the x-axis. The velocity v is a differentiable function of time 7.

VRSO \DAL AN BE 0 WOC (RS ¢ INRINOUS
Time 7 (min) 0 2 5 6 8 12
&elocifgx v!ti )
s -3 2 3 5 7 5
(meters/min)

(a) At =0, is the particle moving to the right or to the left? Justify.

As £=0,4ne Por+Ho (R mov (V\(}) (X2
VO£ O

(b) Is there a time during the time interval 0 <7 <12 minutes when the particle is at rest? Explain your
answer.

VI S ook ous, _ |
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WoweQk .

(¢) Use data from the table to find an approximation for v'(10) and explain the meaning of v'(10) in

terms of the motion of the particle. Show the computations that lead to your answer, and indicate

units of measure.
W2 VT ey = oS
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fiom +=8 to = (2.
(d) Find the average acceleration of the particle for 8 <7 <12 min. Explain what this number means in
terms of the particle’s velocity on that interval.

NOZH -V

(2~

(e) Let a() denote the acceleration of the particle at time #, such that v'(¢)=a(r). Is there guaranteed

to be a time 7 =¢ in the interval 0<7 <12 such that a(c)=0? Justify your answer.
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. The graph above represents the velocity v, in feet per second, of a particle moving along the x-axis over
the time interval for 0 <7 <9 seconds.

(a) At 1 =4 seconds, is the particle moving to the right or left? Justify.
Ak £=U A0 QUERCR § IOUTNY +o Hne ¢ YN
(b) At what time(s) is the particle at rest? Justify.
NESH=0 M V(720 Y0 e pratelisorra e ne +S hud +=7,
(c) At what time(s) does the particle change dire'ction‘? Justify.
MY PN I (i 0ynosy A8 e Mt += 7 Yecope tne
VRWLLY ca ooy om PoxT« Ve U NeOoHE

(d) On what open intervals 0 <7 <9 is the particle moving left? Justify.

NGV (AN kY (5 et
(e) What is the acceleration of the particle at r =4 seconds? Show the work that leads to your answer.
m:\l'(\_\: \‘6\)_\]73\ - g\/‘?_ - ‘(ﬂ _e+,gqc
S - 5 7 Séc

(f) On what open intervals 0<7<9 ( is the acceleration of the particle positive? Justify

AN S g B @) SRRV ik tov R0 DREVTE OV
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(g) What is the average acceleration of the particle over the interval 7 e [3.6] seconds? Show the

computations that lead to your answer, and indicate units of measure.

V(D -v(m L-\L . -
L-% = 3

(h) On what open intervals 0 <7 <9 is the speed of the particle decreasing? Justify.

(1) Without knowing the initial position of the particle, is it still possible to determine the time at which
the particle is farthest right for 0 <7<97? If not, explain. If so, find this value of 7, and explain.
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