Do Now: From the calculator active section of the 1997
multiple choice

80. Let f be the function given by f(x)= 2e4x2 . For what value of x is the slope of the line tangent to
the graph of f at (x, f(x)) equal to 3?

@ o.168 (B) 0.276 (C) 0318 (D) 0.342 (E) 0.551

85. If the derivative of f is givenby f'(x)=¢" - 3x?, at which of the following values of x does f
have a relative maximum value?

(A) -0.46 (B) 0.20 @ o091 (D) 0.95 (E) 3.73
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Example 1 (numerical). J ¢, Kb
The data in the table below give selected values for the velocity, in meters/minute, of a & € ; YK
particle moving along the x-axis. The velocity v is a differentiable function of time ¢. Ré)\K

Lonhhy ov.
Time t (min) 0 2 5
Velocity w(1) -3 2 3 5 7 5
(meters/min)

1. Att=0, is the particle moving to the right or to the left? Explain your answer.

[t ble v [b) &

2. Is there a time during the time interval 0 < <12 minutes when the particle is at rest?
Explain your answer.
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3. 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 (Xf measure.

Vi) = 9-v(3) _ 0-1 . —i{m/wn}
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4. Let a(t) denote the acceleration of the particle at time ¢ Is there guaranteed to be a
time 7 =c in the interval 0 <7 <12 such that a(c)=0? Iustl your answer.
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Exampe & (Numuricad )
Motion Problem - | | V(%) ']S d i F'F{ff/ c”?hdb’(’;

Time(min) | o|_2|4|‘7|9|1o
velocity v(t) ‘ 5 6 8 3 -3 -5
" meters/min :

1) Using the table state a value of t when the particle is moving to the
" left. Justify your choice. t—ﬂ[ yun \o} C \/( ) h) L D o

2) Is there a time during the in rva <t<(10 mi utes when the particle
* isatrest? Explain, B t NT simee v 4%70 end v(9) 20 thur has b b€

Ry LJ)«U’-( ViE)=0 in Fhad it
3) Use the table to approxxmate \A (3), indicating appropriate units.

What does V’(3) mean in terms of the motion of the partlcleV

REPRIOEToN TR

= .VY‘/thl

L—

K,|'.. g T daelf Py
Yy atcelohon of Hhe pori 4 £=3



Curriculum Module: Calculus: Motion

Example | (graphical)

The graph below represents the velocity v, in feet per second, of a particle moving along

1. Att=4 seconds, is the particle moving to the right or left? Explain your answer.

Rigpi bl () » 0.

2. Over what time interval is the particle moving to the left? Explain your answer.
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3. At t =4 seconds, is the acceleration of the particle positive or negative? Explain your

answer. A{ t:l,‘ ‘.l)np MLMUMUV\ 1L ﬁeﬁM\V( WC
\fdm‘M < de(msmjai =

4 What is the average acceleration of the particle over the interval 2 <t <47 Show the
computations that lead to your answer and indicate units of measure.

viw-v b=l =3 (4™
5 % s P4/s

5. Is there guaranteed to be a time £ in the interval 2 <¢ <4 such that v'(z)=-3/2
ft/sec?? Justify your answer.
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6. At what time ¢ in the given interval is the particle farthest to the right? Explain your

© answer. A,L JG:'SSNDVIJS blC e PWHJ'( vt § b the I’)j"f/—
unhl E<54 Hun ot ma eft.
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Given: x(0) =-25 and the graph of v(t) for 0 <t < 16.
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(i) Does the particle begin moving right or left? \fgh,-\ b )C V 0\7
(2) When is the particle at rest? t-‘[ k b‘a \/ 3 Z)

(3) What is the maximum velocity? M —?/L l g

\I |
(4) What is the maximu g\ speed o& tge0 g\a' icle? ‘ '3 I\ - Y ’pH $

(5) When is the particle moving to the left?>

(6) How far o the right does the particle get? g t 5\1 - 0? q ﬁ ’J’

(7) How far does the particle travel? SL{ ‘}’;b = /YD jC/,/
~ (8) What is the particle's finishing position? ";Zg 4/5 L/ - Qq ’02@ = 3 Q’
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Homework 01-09 and 01-10
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