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Section 3.3
2.-1,0
4.x°-1,2x
6.2x+1,2
8. —1 +2x — 3%
2 —6x
10. 15x* — 15x*
30x — 60x°
2.8 -x*+x-1
3x*-2x+1
14. y'=x2+x
y"=2x+1
y"V:z
" =0 for n>4
1 x4 n_x3
16. y =5 Y =%
m_ 2 “4) _
Yy _xT:y =X
y(5):1
¥ =0 forn=6
18. 3x> —2x + 3
20. (a) y'=2x+—x%

(b) y'=2x+;23—

(a) 12x—22

(b) 12x — 22

3x%+10x + 1
-19

(3x-2)2

2-5x

3

22.

24.
26.

28.
30.

_3

x4
32, ——17
(2x-7)

34, —1
(x+2)?

_x-7
(2\/5—7)2

36.

3
38. ——+2x 2

1
2

—6(x*=2)

(x2 —3x+2)2

42.y'=L1 f]
"__ 2 )

40. 56. y'

e

46 y'=-24+ 124 f

58. See #52
(a)-2.29,0,2.29
and infinitely
many others

(b) (-3.99,-1.52)
& (0,1.51) and
infinitely many
intervals

60. See #54
(a)-1.287,3.108
(®) (-2,2)

62. See #56
(a)-2.732, .732
(b) (-4.648, -1)

U
(1,804, «)
64. Use the
definition of a
derivative as
opposed to
y Derivative
‘ Theorems.

1 f'(x)
66. y'=—-
# JaL6))

09(x~2)
52. y'iseven
y" is odd

54. y'

68. (a) 2
(b)-10

(c) 10/9
(d)-12

70.c, m=23/2

72.(a)y=4x-2
y=4x+2
bym=1
(c) whenx=0
74. x=-4/3
y=16
76.
y-1=-3(x-2)
78. v =9.8t (m/s)
a=9.8 (m/s%)
80.The derivative
of Kf (x) is Kf '(x),

f'(x) and (Kf(x))'
then have the same
zeros. For the case
mentioned, x = 1.12
is the only solution.
82. Use
f(=x)=-f(x) and
show
fi(=x)=f'(x)
84.(a)2.88543...
(b) 2.8541...

(c) very close




[image: image2.jpg]Sochion 3.4 Calculus BC — Chapter 3 - Even Answers (F.T.D.W.)
2. Okay... to use the parametric mode, hit the |MODE | button and scroll down to <Func>
and select <Par>. Now we’re going to let x = s(t) and y =3 so that our particle moves back
and forth on the horizontal line y = 3. Here are the parametric equations in terms of ‘t’.
x=5+3t—1
y=3
Here let T vary from 0 to 5 with a step of .5 (It may be helpful to think of T as seconds?)
Also let’s use windows for x of [-8,8] and for y of [-10,10].

MODE y=

""" Sci Eng Flotl Flokz Flot3 WINDOW
B123456789 ~RirBS+3T-Tz Tmin=8
Dedree Y11 B3 Tmax=3

‘When you use the parametric mode, the parameter may look like “T°.

Pnl Sey wKer= Tstep=.5
o Ver= Amin=-8
Simul  ~Rzr= BMax=
BN atbi el Vzr= #scl=1
B8l Horiz G-T Ryt = L¥min=-16

The key to seeing what’s going on is to use the m button. Then use the right arrow
key to see time increase and to see the cursor move. Pretty nice!

Bir=E+3T-T2 [fiy=z . -
(b) Now just keep hitting the TRACE button
and you can find x for any T value. Or use 2™

and keep entering T values to find x

and y values!

T=0
H=E ¥=3

(c) Since the x-coordinate is changing as a quadratic (parabolic) function of time, there
will only be one turning point. That occurs when instantaneous velocity, v = dx/dt = 0.
Find the 1¥ derivative and set it equal to zero. So v(t) = 3 — 2t = 0 which means the
turnaround point is when t = 1.5 seconds and where that occurs is at x(1.5) = 7.25 meters.
Acceleration is dv/dt and the 2™ derivative of the position function. a(t) = -2 m/s* which
means it is constant and always to the left (or negative-x direction).

(d) Distance traveled means adding up the ‘zigs’ and the ‘zags’. Here there is only one zig,
| x(0) —x(1.5) | = 1|5 — (7.25)| = 2.25 and one zag =| x(1.5) — x(5) | =|7.25 —(-5)| = 12.25.
Sod= 2.25+ 12.25 = 14.5 meters.

(e) Go to MODE and select SIMUL (simultaneous display). To get the graph of the
position function in parametric equations... pretend t =x and then y = 5 + 3t — %,

(e) screen. position function. ® screen  velocity & acceleration

Flakl Flokz Flokx
=K1 BO+3T-Te Plotl Flotz Flotz

Y17 B3 Yir=3
~KzT BT S wkzr=T
U B5+3T-TE Yer=5+3T-T2 ST
Hir= "1 KT BT
— YarB3-2T
§3T_ ~®ur BT
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Section 3.4 (continued)
4. Okay problem #2 was fun and different but do we really need to use the parametric
mode and graph the path and the position-time function and .72? 1 don’t think so'
Let’s just graph the position function s(t) =4 — 7t + 60—t (y=4-Tx+ 6x*—x°).

Then use the 2™ |CALC| menu to find all we need! Make sure you play with the GRAPH

and WINDOW to get the bumps into the picture. Below is the screen for a local (relative)
minimum. Next to it is the screen for a local (relative) maximum. These are the turning
points that we’ll be concerned with.

Hinimum HuximumE
W=.70000606 Y=1.6966H5Z W=Z.2009045  Y=10 303315

(b) Plug in to find s(0), s(1), s(2), s(3).

(¢) The change of direction occurs twice. First when t = .71sec and at x = 1.70m.
Second when t =3.3sec and at x = 10.3m.

v(t)= -7+ 12t -3t* and a(t) = 12 — 6t Plug in to find v(.71) and v(3.3).

Plug in to find a(.71) and a(3.3).

(d) x(0) =4, x(.71) = 1.70, x(3.3) = 10.3, and x(5) = -6. Now if you turn the graph
sideways you can see the zig (left), zag (right), and zig (left).

Sod=1]4-1.70| +]1.70 - 10.3]| + |10.3 — (-6)| =2.3 + 8.6 + 16.3 =27.2m

(e) The position-time graph is shown above.

(f) The v(t) and a(t) graphs can be shown just as easily without resorting to the parametric
mode.

6. Forget the parametric mode! Here’s the x-t graph for x(t) = 5sin (%) .

(a) Particle goes right then left. (See graph below.)

(b) Use the 2™ |CALC]| screen and VALUE to find function values x(0), x(1), etc.
(c) See graph below. (d) d=1]0-5|+|5—(-3.71)| = 13.71 meters.

(e) See graph below left. (f) For v(t) see WINDOW and graph below with a(t) graph.
Flotdl Flokz Flots

S =Ssin 28 m)
Lff/f—ﬁx\\\ g?zEnDew1u(V1;H,
~Nr=pDeriviYz. X, e
\K) T
“Ny=
Me=

I chose Xmin = 0 and Xmax = 27 since the domain was restricted to [ 0,27 ].

Notice also a way to graph the derivative of a function is to use the MATH and nDeriv(y;,

X, x) v2. To graph the 2™ derivative let y; = nDeriv(y, X, x). Note the use of the second
‘%’ instead of a number.
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Section 3.4 (continued)
8. Let s(t) = y(t) = -.8t" + 24t (Notice y(0) or y, = 0 meters. Thrown from ground level.)
(a) v(t) =-1.6t + 24 (Here v(0) or vo =24 m/s.)

a(t)=-1.6 m/s*> (Note the constant downward (negative) acceleration.)
(b) v(t) = 0 m/s at the top. Hence t,,;= 15 sec to reach the top of the vertical path.
(©) Y(15) = Ymax = 180 meters
(d) When is y(t) = 90 meters? t = 4.39 sec.
(e) 30 seconds (by a symmetry argument)
10. v(t) = 24 — 9.8t = 0 m/s when t = 2.45sec. y(2.45) = 29.39 meters.
12. Hmm... do I have to? Maybe later... it’s getting late!

14. dQ/dt = - 400(30 — t) gal/min. Q'(10) = -80008%/.

min *

So the speed at which the water

is flowing out is positive, 8000 gal/min.
16. (a) For x >0 and integral values of x. Note: Viewing windows were [-1,20] & [-1,2000]

(b) dr/dx = 2000 (c) Well... using the rate or dr/dx from x =
5 desks, we get r'(5)= 2000 =$55.56 (d) lim 229 =0 3/

x—00 (x+1)? chair

18.v =26 —9t* +12t— 5 = a=6t> — 18t + 12 = 0 when 6(t* — 3t + 2) = 6(t — 2)(t — 1) = 0.
Hence a= 0 whent=1 & 2 sec. Instantaneous speed is the absolute value of velocity so...
[v(1)] = 0 m/s and [v(2)| = 1 m/s.

20. Hmm... The book doesn’t give the graphs for problem #19. So I guess I’ll have to!
Okay, let’s put this puppy in the parametric [MODE|. Input x(t) and y(t) in and in
WINDOW]| let parameter T vary from -2z to 47 =27 to 4z . [ used a viewing window
of [-20,20] by [-20,20] for (a) and got:

(a) no ’ (b) no \t\‘j (©) yes! \I\

22. Here you’ll want to let 0 < x <250 software packages and it turns out the range of y-

values requires a range of say [0,12]. Also, integer values of x make sense. Use |TRACE

to see what the (x,y) ordered-pair values are.
Yi=10/01+E Q2 (B~ 18}

Al

W=iB:.2446H  Y=9.951i48Y42
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Section 3.4 (continued)
24. (See problem #23) Downward velocity? Hmm... sounds like they want us to use
positive values for velocity. Let’s just call it speed. When he first steps off the building,
let’s say he has a speed of Om/s and that he free falls for 2 seconds (with negligible air
resistance). Then he opens his parachute and hits terminal velocity (speed) after say 6
seconds. A possible graph is shown below.
Now you may wonder what equations were used so I’ve included the screen. You’ll

notice there’s a trick to doing piecewise graphs... Viewing windows [-1,10] & [-1,25].
Floti Flokz Flot3
. }‘E‘::';E‘E'.EHHZII(K{E—

sMeBde ] —CE-23 3+
15é6+4"i C2=KICE-5

a2
~NrE15.6+8T (R-6)

26. The graphs (see p.212 Fig.39) can appear to be continuous due to the scale on the y-
axis. A fraction of 2000 rabbits need not be a fraction of a single rabbit. Even so, the graph
can provide a useful approximation to the number of rabbits.

28. a

30. ¢

32. Logistic Growth combines an exponential growth function in the early stages of
change with a limiting value due to other considerations. Hence rabbits could grow
exponentially in Australia with no predators but overcrowding and disease would tend to

slow and perhaps limit the growth over time. Show below are # fruit flies(y;) & dy,/dt.
Flekl Plotz Flotz
;¥1=ZBI(1+E“{4—H

sMe=nDerivi¥1 .8
¥
“MNz=

i dffﬁf—mhhﬁ‘f
; wHe= 2
2 is fruit flies per day with the horizontal axis in days.

Fastest growth rate (or maximum dy/dt) is in the middle.
34.5(t) =2t — 13t + 22t — 5, v(t) = 61> — 26t + 22. The graphs below for s-t and v-t along

with 2nd CALC should answer all the questions. The third graph is |v| or speed!

posmon velocity speed

36. @ ve—6% (b) ve12// (c) va247/














































